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ABSTRACT 

 
 Free trade is a topic of heated debate: domestic consumers and producers in the export sector 

advocate freer access to foreign markets and a greater variety of goods and services, whereas 

domestic workers and producers in the import sector oppose the influx of cheaper foreign 

products and services. Governments signing Free Trade Agreements (FTAs) often argue in favor 

of the economic benefits from free trade and affirm that gains can be redistributed to compensate 

for the losses. Then, it is critical to confirm that FTAs actually increase trade volume. 

 This paper addresses the question of whether a bilateral FTA necessarily increases trade 

volume in services for the trading countries. Although the relationship seems obvious, it is not. 

The statistical significance of the impact of FTAs on trade volume has been widely debated and 

studied in the trade literature with a focus on the goods rather than the service sector. The 

hypothesis of this paper is that bilateral FTAs are positively correlated with subsequent exports 

in services. Contrary to this hypothesis, the study found a statistically insignificant association, 

by the conventional standard, between forming FTAs and higher exports in services for the 

trading partners. Nonetheless, the relationship is insignificant at the margin by a more liberal 

standard and its potential economic significance should not be overlooked. The findings of this 

paper imply that FTAs might not be an appropriate measure if the goal of the policy is to 

increase exports in services. 
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INTRODUCTION 
 
 According to the World Trade Organization (WTO), the total world trade in 2000 was 22-

times the level of 1950, and over the past decade, the world merchandise trade has grown by 4.3 

percent (WTO International Trade Statistics, 2011). The world exports of commercial services 

have also grown annually by six percentage points on average from 1990 to 2000 (WTO 

International Trade Statistics, 2001). In the last decade, the world exports of commercial services 

have increased by about ten percentage points on average with a positive increase in world 

exports for all years except 2009, where they dropped about twelve percent from 2008 to 2009 

due to global economic crisis (WTO International Trade Statistics, 2011). The increase in the 

magnitude of world trade in goods and services can be explained by multiple factors.  

 Free trade agreements often accompany fierce proponents and opponents of free trade. The 

massive street protests surrounding the WTO Ministerial Conference at Seattle in 1999 served as 

a focusing event that marked a new phase of anti-globalization movement. Despite such events, 

countries form free trade arrangements in an effort to open their economy to foreign companies 

and gain access to the foreign market. The reasoning is that FTAs will increase member 

countries’ volume of trade in goods, and increasingly in services, thus boosting their national 

income. Therefore, whether FTAs actually contribute to an increase in trade volume, and hence 

in economic growth, is a critical issue in the free trade debate. 

 Free trade agreements fall under the category of regional trade agreements (RTAs) along with 

customs unions (CUs), economic integration agreements (EIAs) and preferential trade 

agreements. The number of RTAs has been increasing since the early 1990s. As of January 15, 

2012, some 511 RTAs, counting goods and services notifications separately, have been notified 
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to the General Agreement on Tariffs and Trade (GATT)/WTO.1 The overall trend of increasing 

RTAs is likely to continue given the many RTAs currently under negotiations.  

 Free trade agreements and economic integration agreements account for most of the RTAs 

that have currently entered into force, the reason why this paper focuses on them as opposed to 

CUs. FTAs can then further be divided, by parties, into bilateral and multilateral agreements, and 

by sectors, those covering only goods or goods and services. It should be noted that the number 

of FTAs that cover both goods and services is increasing rapidly, representing the growing 

influence of the service sector in international trade. Given the rising popularity of FTAs, 

understanding their real consequences is critical in order for the policymakers to make informed 

decisions about trade policies. 

 This paper contributes to the debate on the ambiguous effect of FTAs on trade flows by 

testing empirically the relationship between bilateral FTAs and bilateral exports in services, an 

area that has received relatively less attention from scholars. The answer seems obvious prima 

facie since FTAs serve to lower trade barriers among member states, which should result in an 

increase in trade flows. However, the debate on whether there is a statistically significantly 

positive relationship between FTAs and trade flows remains unsettled. The paper is divided into 

three sections: theoretical background, empirical test and policy relevance with corresponding 

subsections. The first section explains the concept of trade creation and trade diversion and 

introduces the gravity model widely used in the international trade literature. It also includes a 

literature review on the effect of FTAs on trade flows using variations of the gravity model. The 

                                                
1	  Regional Trade Agreements are notified to GATT/WTO under Article XXIV of the GATT 1947 or GATT 1994, 
which defines the rules for territorial application – frontier traffic – for customs unions and free-trade areas, and/or 
under Article V of the General Agreement on Trade in Services (GATS), which defines the rules for economic 
integration between member countries.	  
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second section states the hypothesis to be tested empirically, describes the data used in the 

analysis, explains the methodology adopted, and summarizes the regression results. The third 

section explains the relevance and implications of the empirical results of this study to public 

policy more broadly, which is then followed by conclusion. 

I. THEORETICAL BACKGROUND 
 

A. Gravity Model 
 

 Free trade agreements might indeed positively influence trade between member countries 

under the agreements, but their impact on trade with non-member countries is less obvious. 

Viner (1950) first coined the terms, trade creation and trade diversion, to explain the contrasting 

effects of trading arrangements on trade volumes. A trade creation refers to an increase in 

imports from a more efficient supplier of goods, whereas a trade diversion refers to an increase 

in imports from a less efficient supplier of goods. For example, let’s assume that country A and 

country B formed a bilateral FTA excluding country C. However, country C is a more efficient 

producer of a tradable good, say cars, compared to country B. If country A was importing cars 

from country C prior to the formation of the FTA, but it switched to country B after the FTA due 

to a reduction in tariffs on cars from country B, then a trade diversion effect has occurred. 

Therefore, if enough trade diversion occurs relative to trade creation, the effect of FTA could be 

welfare reducing for member countries.  

 Numerous researchers have since attempted to test empirically the net effect of trade creation 

and trade diversion of various trading arrangements. While studying the effect of trading 

arrangements on the welfare of trading countries would be a more useful approach in analyzing 

public policy, welfare is much more difficult to measure than trade volumes. Consequently, 
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researchers have analyzed the next best alternative of the effect of trading arrangements on the 

volume of trade flows rather than on the welfare of countries. 

 By far, the most commonly adopted model in the empirical work on trade is the gravity 

model. The model posits that bilateral trade flows are positively related to the size of the trading 

economies, but negatively related to the distance between trading countries. Accordingly, large 

countries will trade more with each other than with a small country, but countries in general will 

trade less with countries that are far away. Bilateral trade flows in the gravity theory represent 

either exports or imports between countries, but exports are generally better recorded and thus 

more widely adopted by researchers. This paper also adopts the gravity model in analyzing 

whether FTAs and trade volume in services are statistically significantly related. 

 However, there are at least two drawbacks in applying the gravity model in this study. First, 

there is no consensus in the trade literature on which variables to add to or exclude from the 

basic gravity model. Therefore, authors tend to specify their models differently at their ease 

depending on their variable of interest. To avoid this problem, variables chosen in this study 

were those most commonly used in prior works and diagnostic tests were conducted to confirm 

an improvement in model specification when adding them. Second, the gravity model, even in its 

barest form, might not be appropriate in analyzing the trade volume in services. Since distance 

may not be as critical of an issue in the service sector compared to the goods sector, the basic 

assumption of distance being negatively correlated with trade volume may not be appropriate. 

Nonetheless, mainly due to the lack of a more appropriate model specifically tailored for the 

service sector, this paper adopts the gravity model in analyzing the influence of FTAs on 

bilateral exports in services. 
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B. Literature Review 
 

 Researchers began to test empirically the relationship between regional trading arrangements 

and trade volume of member countries in late 1980s. For example, some studies found that the 

European Community (EC) was not trade creating as recently as 1980 and only started to create 

trade later on, while the European Free Trade Association (EFTA) was never found to be trade 

creating (Frankel, 1997; Frankel, Stein and Wei, 1995). In contrast, Bergstrand (1985) found that 

membership in the European Economic Community (EEC) and the EFTA generally increased 

bilateral trade flows among member states. More recently, studies have analyzed the trade 

creating and diverting effect of trading arrangements more broadly with contrasting results. 

Based on empirical evidence of trade creation and diversion, the results ranged from more trade 

creating than diverting effect for an average country signing a new regional agreement to trade 

diversion becoming trade creation with an eventual reduction of tariffs (Carrere, 2002; Magee, 

2008; Richardson, 2003). 

 Beginning in late 1990s, much empirical work in the international trade literature has 

attempted to analyze why trade agreements may not increase trade flows. Indeed, the positive 

effect of FTAs on the overall international trade by member countries could be offset by factors 

such as a decrease in trade with non-member countries. But even testing the direct relationship 

between FTAs and bilateral, not overall, trade volume of trading countries is challenging for a 

number of reasons (Baier and Bergstrand, 2007). First, the empirical model might not have 

accounted for other important factors of trade volume, thus incorrectly estimating the effect of 

FTAs. If the estimate is biased upward, then the positive relationship between FTAs and trade 

volume could actually be weaker, and vice versa, if it is biased downward. Second, the causality 
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between FTA and trade volume could be running both ways. If the higher trade volume actually 

increases the probability of forming FTAs, then this reverse causality would lead to an incorrect 

estimate of their relationship. Third, there could be measurement errors in the variables used in 

the empirical test. 

 If the formation of FTAs is significantly related with political factors or economic policies of 

member countries, which are also related with trade volume, then these other factors must be 

accounted for in order to correctly understand the relationship between FTAs and trade volume. 

For example, empirical work has shown that most of the increase in trade among EC countries in 

1960s and 1970s could be explained by the EC members’ size, level of development, proximity, 

common borders, and common languages (Frankel, 1997). Similarly, the rapid growth of East 

Asian economies was also found to be sufficient to explain the increase in their trade shares from 

1965 to 1990 (Frankel, Stein and Wei, 1995). By contrast, Baier and Bergstrand (2007) argued 

that even after accounting for most of the important influences on trade flows, FTAs were still 

found to increase member countries’ trade about 86 percent on average after 15 years since the 

implementation of the FTAs. 

 Another big challenge in resolving the debate on the impact of FTAs on trade flows has been 

the lack of consensus on how to specify the gravity model. Most international trade economists 

adopt the gravity model in analyzing the determinants of bilateral trade flows. In its simplest 

form, the gravity equation indicates a positive relationship between bilateral trade volume and 

economic sizes of trading countries relative to the world economy assuming no transaction costs 

(Feenstra, 2003). Another core explanatory variable is the distance between trading countries, 

sometimes referred to as the iceberg cost, assuming that it is negatively related with trade volume 
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between trading countries. However, there is a lack of consensus in the literature on which other 

variables should be included in the extended gravity model equation. This lack of an exact 

specification may lead to selective reporting of results driven by prior beliefs of researchers 

(Ghosh and Yamarik, 2004). After eliminating these prior beliefs, Ghosh and Yamarik (2004) 

found that no regional trading arrangements in their study had a trade creating effect. 

 In addition to the correct specification of the gravity model, researchers have also debated on 

the appropriate methodology to analyze the relationship between FTAs and trade volume. While 

the cross-section estimation of gravity models using data from one time period has been the 

norm in the literature, panel data on trade have also recently been used, which are data observed 

across time for several countries, in order to analyze the effect of FTA on trade flows. The effect 

seems to be greater and more significant when using panel data compared to cross-section data, 

and researchers have argued that the panel estimates reveal a more plausible and consistent 

pattern than the cross-section estimates (Baier and Bergstrand, 2007; Carrere, 2002). 

 The challenges in resolving the debate on the relationship between FTAs and trade volume in 

goods could also apply to trade volume in services. Compared to the goods trade, however, few 

research papers analyze specifically the relationship between FTAs and the trade volume in 

services. Research on the service sector lags the goods sector due to the relatively recent 

inclusion of services into FTAs and the lack of quantitative data on trade in services. Empirical 

studies on services trade have adopted the gravity model in explaining the determinants of 

bilateral trade flows in services. While a number of studies included a binary variable indicating 

whether the trading countries are in a regional trading agreement in their model, it is treated 

more as a control rather than a policy variable of interest. Nonetheless, the significance of the 
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influence of FTAs on trade volume still tends to differ across studies (Walsh, 2006; Grünfeld and 

Moxnes, 2003; Kimura and Lee, 2006). In terms of the potential trade creating and diverting 

effect of trading arrangements, Park and Park (2010) found that the trade creating effect of RTAs 

were sector-specific among the service sector.  

 Most previous empirical work in the trade literature have dealt with the more general notion 

of regional trade agreements and have focused only on trade flows in goods. In order to better 

isolate the direct effect of trade agreements on bilateral trade flows, and given the recent surge in 

bilateral agreements, this paper will focus specifically on bilateral FTAs. Recently, FTAs have 

also broadened their coverage to services and this paper will attempt to fill the gap in the 

literature on trade in services. In fact, hardly any empirical work distinguishes the coverage type 

of FTAs in its analysis of their relationship to bilateral trade volume in either goods or services. 

In order to account for these problems, this study will test empirically the relationship between 

bilateral trade volume in services, using only those bilateral FTAs that cover both goods and 

services. While the coverage type of FTAs could be separated into goods and services, since 

there is only one FTA covering only services, FTAs covering both goods and services were 

chosen for the empirical analysis. 

II. EMPIRICAL TEST 
 

A. Hypothesis 
 

 This study tests the hypothesis that implementing bilateral FTAs is positively correlated with 

bilateral exports in services when accounting for other important factors of trade volume. 

 Testing this hypothesis must consider the argument by Baier and Bergstrand (2007) that the 

effect of FTA on trade flows is underestimated in papers that do not account for other important 
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factors of trade volume. They argued that if a model does not take into account the fact that 

FTAs may also be correlated with other factors that affect trade flows, the estimate of the effect 

of FTA on trade volume would be incorrect. For example, if a large domestic industry, which 

may positively affect trade flows, but negatively affect the probability of forming a FTA, is not 

included in the model, then the estimate of the effect of FTA on trade flows from the model 

would be smaller than in reality. This study tests whether the presumed positive relationship 

between FTAs and trade can also be found in the service sector. 

 The existence of FTAs has not conventionally been analyzed as a policy variable of interest in 

the literature of trade in services. Moreover, the related previous work has failed to reach a 

consensus on the significance of this variable (Grünfeld & Moxnes, 2003; Kimura & Lee, 2006). 

Grünfeld & Moxnes (2003) argued that their finding of an insignificant relationship between 

FTAs and trade in services may be explained by the fact that many FTAs fail to include services 

and strong impediments to service trade still exist through national regulations. In contrast, 

Kimura & Lee (2006) argued that regional trade arrangements have a significant impact on 

service exports of Organisation for Economic Co-operation and Development (OECD) member 

countries. The hypothesis of this paper is in accordance with this latter argument. 

B. Data Description 
 

 Due to the limited availability of data, this study only analyzes the bilateral trade volume in 

services of OECD member countries. Treating the member countries of the European Union 

(EU) separately, 28 OECD countries with trade data are labeled as home countries. Then, each 

home country is paired with a trading partner, whose number ranges from 21 to 228 countries. 

Thus, data on bilateral trade in services are available for 4,868 country pairs observed for years 
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2000-2010 with differing data availability for each observation. The unit of analysis is a country 

pair, for example, France (home)-Australia (partner). Bilateral FTAs in this study refer to 

agreements between trading partners that are classified as FTAs or a combination of FTAs and 

Economic Integration Agreements covering both goods and services. Only FTAs that were 

notified to GATT/WTO under Article XXIV of the GATT 1947 or GATT 1994 and Article V of 

the GATS are included in this paper. Even if countries have only signed FTAs as a trading bloc, 

as in the case of the EU, each member country is assumed to have formed a bilateral FTA.  

Figure 1. Relationship between the number of FTAs by coverage type and the trade volume in 
services of OECD member countries, 2000-2010 

 
Notes: Bilateral trade volumes in services were calculated by adding bilateral exports and imports between trading 
countries. The cumulative number of bilateral FTAs in the graph takes into account only those formed by OECD 
countries over time. 
Sources: Organisation for Economic Co-operation and Development online database OECD.StatExtracts 
http://stats.oecd.org/Index.aspx?DatasetCode=TISP. World Trade Organization website 
http://www.wto.org/english/tratop_e/region_e/rta_participation_map_e.htm.  
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 Figure 1 displays a strongly positive relationship between the cumulative numbers of FTAs 

formed each year and the volume of trade in services both worldwide and by regions prior to 

2009. The baseline year for the number of FTAs is 2000, which includes all the FTAs formed by 

the 28 OECD countries prior to that year. Until the recent global economic crisis in 2008, which 

had an adverse impact on trade in general, trade in services seems to have increased in 

accordance with the increasing number of bilateral FTAs that entered into force, especially those 

covering both goods and services. However, the question of whether the relationship would still 

hold when controlling for other factors that are correlated with forming a FTA and trade volume 

in services remains unanswered. 

Figure 2. Bilateral trade volume in services pre- and post-FTA for OECD countries worldwide 
and by regions, 2000-2010 

 
Notes: Bilateral trade volumes in services were calculated by adding bilateral exports and imports between trading 
countries. Only data for countries that formed bilateral FTAs were included for the comparison. 
Sources: Organisation for Economic Co-operation and Development online database OECD.StatExtracts 
http://stats.oecd.org/Index.aspx?DatasetCode=TISP. World Trade Organization website 
http://www.wto.org/english/tratop_e/region_e/rta_participation_map_e.htm.  
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 Figure 2 exhibits an increase in bilateral trade volume in services post-FTA both worldwide 

and by regions of OECD countries. Bilateral trade volumes for OECD countries that have 

formed a FTA were summed within regions for a simpler comparison, and while the effect may 

be smaller by regions compared to the change in worldwide trade volumes, the increase in trade 

in services post-FTA seems quite significant. While Figure 2 does not confirm a statistically 

significantly positive relationship between FTAs and trade volume in services, trade in services 

seems to increase on average after forming FTAs both worldwide and by regions. 

 The obvious drawback of the data is the limited data problem caused by looking only at trade 

in services of OECD countries. First of all, most OECD countries have formed bilateral FTAs, 

which is not representative of all the countries in the world. It is reasonable to assume that the 

number of FTAs formed by non-OECD countries would be significantly lower than those 

observed in the data. This could bias the estimates of this study.2 Another problem with the 

database is the number of missing data. Bilateral exports between the member countries of FTAs 

are missing for several countries across time. This paper treats the missing data as missing values 

in performing the empirical analysis. 

C. Methodology 
 

 A version of the widely used gravity model will be used in this paper. Given that panel data 

are used, a country- and time-fixed effects model will analyze the relationship between bilateral 

FTAs and bilateral exports in services. Exhibit 1 displays a summary table of all the variables 

                                                
2	  The best way to resolve the problem would be to conduct a two-stage regression: first, calculate the probability of 
being in the OECD and second, account for that probability in the model to estimate the relationship between FTAs 
and trade in services. Given the difficulty in measuring the probability of being in the OECD, the best alternative 
would be to make an educated guess of the sign of the bias. Since OECD countries are more likely to form FTAs 
and assuming that they have higher trade volume in services, the estimate would probably be upwardly biased.	  
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used in the model. The coefficient on the variable of interest FTA_G&Sijt, where subscript i 

denotes the home country, subscript j the partner country, and subscript t time, represents the 

correlation between exports in services and being in a FTA that covers both goods and services. 

For each country-pair observation, the existence of a bilateral FTA covering both goods and 

services, shared border, shared language are expressed in binary variables, and distance between 

trading countries are measured along with GDP and a proxy for the service sector size of home 

and partner countries. Bilateral trade volume data were taken from the OECD database, the 

existence of bilateral FTAs from the WTO website, information on border countries and 

languages from the Central Intelligence Agency’s The World Factbook and GDP and service 

sector data from the World Development Indicators 2011. 

Exhibit 1. Matrix of variables 

Measurement Variable Name 
Expected 
Sign Justification 

Dependent Variable       

Yijt 

Continuous variable 
measuring the log of 
bilateral trade volume 
in services (exports 
from country i to 
country j)3 
 lnservexijt N/A 

Either exports or 
imports can be used to 
measure bilateral trade 
flows, but exports are 
generally better 
recorded (gravity 
literature) 

Independent Variable       

X1,ijt 

Binary variable 
(variable of interest) 
equal to 1 if trading 
countries have a FTA_G_Sijt + 

FTAs covering both 
goods and services 
should reduce more 
trade barriers, leading 

                                                
3 Negative or zero bilateral exports were automatically omitted in the log form of exports. Negative exports can be 
recorded in cases where services are resold for less than their original cost of purchase or when the insurance 
companies make more payments than what they receive in terms of fees. I am indebted to Sébatien Miroudot for this 
insight. Since the gravity equation is not adapted to negative trade flows, they were dropped from the model. 



 

14 
 

bilateral FTA 
covering both goods 
and services and 0 
otherwise 

to increased bilateral 
trade flows in services 
(Baier & Bergstrand, 
2007) 

X2,it 

Continuous variable 
measuring the log of 
GDP of home country 
i  

lnGDP_ hit  + 

The greater the GDP of 
home country i, the 
higher the bilateral 
trade volume (gravity 
model literature)  

X3,jt 

Continuous variable 
measuring the log of 
GDP of partner 
country j  

lnGDP_ pjt + 

The greater the GDP of 
partner country j, the 
higher the bilateral 
trade volume (gravity 
model literature) 

X4,ij 

Continuous variable 
measuring the log of 
distance between 
trading countries4 

lndistanceij - 

The farther away the 
trading countries, the 
lower the bilateral trade 
volume (gravity model 
literature) 

X5,ij 

Binary variable equal 
to 1 if trading 
countries share a 
border and 0 
otherwise borderij + 

Shared border implies 
lower transaction costs 
for trading countries, 
and thus more bilateral 
trade (trade literature) 

X6,ij 

Binary variable equal 
to 1 if trading 
countries speak a 
common language 
and 0 otherwise 

languageij + 

Shared language 
implies lower 
transaction costs for 
trading countries, and 
thus more bilateral 
trade (trade literature) 

X7,it 

Continuous variable 
measuring services as 
a percentage of GDP 
of home country i 

servperGDP_hit + 

A variable that controls 
for important factors of 
trade in services in 
home countries (based 
on model specification 
tests)5 

                                                
4 The bilateral distance was measured by great-circle distance, which is the shortest distance between any two points 
on the surface of a sphere. The capital of each trading country was taken as the reference point to measure distance.  
5 Linktest and Ramsey RESET test were conducted to ensure the correct model specification, and an omitted 
variable problem was identified. Although the size of the economy was controlled for, the size of the service sector 
was not. Since the focus of the paper was on trade in services, it seems logical to include a measure of the size of 
this sector as well. Services as a percentage of GDP of home and partner countries were added to the model, and the 
diagnostic tests improved. 
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X8,it 

Continuous variable 
measuring services as 
a percentage of GDP 
of partner country j 

servperGDP_pjt + 

A variable that controls 
for important factors of 
trade in services in 
partner countries (based 
on model specification 
tests)5 

FEk 

A series of binary 
variables for each 
country k (228 
countries) 

countryk N/A 

Country-fixed effects 
that control for 
unobserved static 
characteristics of each 
country (based on 
statistical tests)6 

FEt 

A series of binary 
variables for each 
year (2000-2010) 

timet N/A 

Time-fixed effects that 
control for unobserved 
factors that affect all 
countries each year 
(based on statistical 
tests)6 

 

Equation: lnservexij = + X1,ij + X2,i + X3,j + X4,ij + X5,ij + X6,ij + X7,i + X8,j + 

FEk + FEt + ij 

 

 Variables were generally chosen based on the gravity model widely used in the trade literature 

along with statistical tests to specify the correct model. The log of bilateral trade volume in 

services measures bilateral exports from a OECD member country to its trading partner. While 

bilateral trade flows can be calculated either from exports or imports, since exports are generally 

better recorded and thus more widely adopted by researchers, this study will also use the volume 

of exports in services between trading partners as the dependent variable. Based on the gravity 

model, GDPs of both home and foreign countries are included in the model in order to account 

                                                
6 Chow test was conducted to test the significance of country- and time-fixed effects model. As a result, the F-
statistic was significantly high (F-stat=3528.793), which implies that binary variables for each country and each year 
should be included.  
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for the size of both trading countries. While a proxy for the service sector is not explicitly 

included in previous works in the trade literature, adding the share of services in GDP would 

yield a better estimate of the sales and expenses on services of a country, which is the basis of 

gravity equation. Additionally, in order to account for important unobserved factors of trade 

volume in services that may bias the estimates, binary variables for each home and partner 

country and for each year are included in the equation (see also footnote 6). 

 The sign of the coefficient of the policy variable of interest, FTA_G_Sijt, is expected to be 

positive, exhibiting a positive association between trade in services and FTAs. All the 

explanatory variables are expected to be positively correlated with exports in services except 

distance between trading countries. The reasoning behind is that while forming a FTA, bigger 

economies, a shared border, a shared language and bigger service sectors are expected to be 

positively related to trade volume in services, greater distance between trading countries is 

expected to dampen the trade volume when other factors are held fixed.  

D. Regression Results 
 

 Table 1 exhibits the regression results of the country- and time-fixed effects model.7 Since 

their coefficients do not carry a significant policy implication, the estimates of country and time 

variables are omitted from Table 1 for brevity. The coefficients for all the other explanatory 

variables are presented along with their statistical significance. A total of 17,711 observations 

were used in the regression and the explanatory variables explained about 83 percent of the 

variation in bilateral trade volume in services. 

                                                
7	  Pair-wise correlations suggest that it is unlikely the model would incorrectly predict the statistical significance of 
coefficients due to close relationship between explanatory variables (see also Appendix C). Heteroskedasticity was 
also corrected for by measuring robust standard errors (see also Appendix C).	  
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Table 1: Country- and time-fixed effects model of the relationship between bilateral exports in 
services and FTAs (robust t-statistics in parentheses) 
Dependent variable: lnservexijt 
FTA_G_Sijt 0.12 

(1.64) 
lnGDP_hit 0.5866* 

(11.25) 
lnGDP_pjt 0.6531* 

(12.76) 
lndistanceij -1.0965* 

(-70.10) 
borderij 0.3675* 

(6.75) 
languageij 0.7396* 

(22.48) 
servperGDP_hit 0.0372* 

(9.88) 
servperemploy_pjt 0.0142* 

(4.5) 
Observations 
F-statistic 
R-squared 

17,711 
446.49 
0.8325 

*significant at less than 1% 
 
 From the results in Table 1, it can be inferred that countries with a bilateral FTA that covers 

both goods and services are not expected to have statistically significantly higher bilateral 

exports in services. The statistically insignificant coefficient of FTA_G_Sijt implies that exports 

in services of countries that share a FTA are not necessarily expected to be higher than those of 

countries that do not share one. Nonetheless, the relationship between FTAs and bilateral exports 

in services is found to be statistically insignificant only at the margin by the more liberal 

standard.8 Therefore, the potential economic significance of FTAs should not be overlooked on 

                                                
8 The coefficient of FTA_G_Sijt is marginally statistically insignificant at the 10% level (p-value=0.102). 
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the basis of their statistical insignificance at the margin (Ziliak & McCloskey, 2007). The 

findings of Table 1 are contrary to the hypothesis and other works in the literature that have 

found the number of regional trade agreements and trade volume to move up in tandem (Kimura 

& Lee, 2006; Baier & Bergstrand, 2007). The difference in the results may be explained by the 

different time period, data source and definition of variables used in the work. For example, 

Baier & Bergstrand (2007) used different time periods (1960-2000) from a different source 

(International Monetary Fund’s Direction of Trade Statistics). The definition of regional trade 

agreements adopted by Kimura & Lee (2006) is also broader than bilateral free trade agreements, 

which have become more popular over time. The results in Table 1, nonetheless, support the 

findings of Grünfeld & Moxnes (2003) in the service sector, and those of Bergstrand (1985) and 

Frankel, Stein and Wei (1995) in the goods sector, which found no statistically significant 

relationship between regional trade agreements and trade volume.9  

 The GDPs of both home and partner countries hold a statistically significantly positive 

relationship with exports in services. This conforms to the basic gravity model and previous 

work in the literature, which showed that countries with bigger economies generally trade more 

and tend to trade more with countries with bigger economies when other factors are not in play.  

 In accordance with the gravity model, the results in Table 1 show that the distance between 

trading countries is highly statistically negatively related to exports in services. Some researchers 

have previously found that distance, often used as a proxy for transaction costs, plays a 

                                                
9 Replacing bilateral exports with the sum of bilateral exports and imports led to a statistically significant association 
with FTAs by the conventional 5% level. However, based on the gravity theory and previous empirical work, either 
bilateral exports or imports are used to analyze the determinants of bilateral trade. I am indebted to Ana Fernandes 
for emphasizing this point. Since exports are generally better recorded and more widely adopted by researchers, this 
study also uses bilateral exports to analyze the relationship between FTAs and bilateral trade volume of services. 
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significant role in trade in services (Grünfeld & Moxnes, 2003; Kimura & Lee, 2006; Park, 

2002) whereas some have not (Walsh, 2006; Lejour, 2004; Lennon, 2009). In their explanation 

of empirical results, Grünfeld & Moxnes (2003) and Kimura & Lee (2006) argued that the 

importance of physical proximity between producer and consumer may even be more 

pronounced in the service sector. In contrast, Walsh (2006) argued that physical distance seems 

to have little or no relevance to the movement of service commodities. While the findings in 

Table 1 are not presented in comparison to trade volume in goods, they nonetheless confirm that 

distance is somewhat surprisingly very important to trade in services. 

 The finding of a highly positive relationship between a shared border and exports in services 

somewhat contrasts with previous work in the literature that has found only a minor, if any, 

impact of land border on the flows of traded services (Grünfeld & Moxnes, 2003; Kimura & Lee, 

2006). Grünfeld & Moxnes (2003) separated the total services into travel, transport, government 

and commercial services. Among these categories, only transport services were significantly 

positively correlated with a shared border. They argued that this might reflect the fact that the 

value of transport services is closely related to the value of trade in physical goods, which has a 

highly significant relationship with shared borders. Although the coefficient on borderij indicates 

the highest association with exports in services among the explanatory variables, its positive 

relationship with trade volume in services carries more policy meaning than its magnitude. 

 A shared language between trading countries, another common control variable in the 

extended form of basic gravity model, is also positively correlated with exports in services. This 

agrees previous work, which found a significantly positive relationship between a shared 

language and trade volume in both goods and services (Baier & Bergstrand, 2007; Kimura & 
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Lee, 2006; Walsh, 2006). Along with a shared border, shared languages tend to lower the 

transaction costs between trading countries, and thus leading to more bilateral trade both in 

goods and services. 

 Services as a percentage of GDP for both home and partner countries are statistically 

significantly correlated with their bilateral trade in services. The service variables are used as a 

proxy to the size of the service sector in home and partner countries. It is reasonable to assume 

that countries with large service sectors would tend to engage in more trade in services. While 

this variable has not customarily been used in previous work, given that most of that work 

focused on merchandise trade, it is included to account for the size of the service sector, or the 

environment in which service trade will take place. It implies that increased trade in services will 

lead to even more trade in services.  

 Lastly, the interpretation of any regression results hinges on the correct specification of the 

model. While some potential bias in the estimates was corrected for by controlling for the size of 

the service sector and including country and time variables (see also footnote 5,6), diagnostic 

tests indicate that some model specification problems may still exist (see also Appendix C).10 

Problems may arise from either too many or too little variables and an incorrect functional form 

of the model. While other relevant variables may have been omitted from the model, the ones 

that are included are all shown to be highly relevant based on their statistical significance. Log 

variables are also used following the basic gravity equation, models used in previous work, and 

the data. Given the practical limits in ensuring no measurement errors and eliminating the 

possibility of a reverse causality where higher trade in services may also cause more FTAs to 

                                                
10 Linktest was performed on Stata in order to determine the model specification that yielded the best results. 
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form, the model in this study is a reasonable depiction of the relationship between FTAs and 

exports in services. 

III. POLICY RELEVANCE 
 
 The surge in the number of bilateral FTAs and the rapid growth of the service sector in 

international trade indicate the growing popularity of bilateral FTAs covering both goods and 

services among countries. Recent FTAs cover not only goods, but also services. Countries seem 

to be forming bilateral FTAs that cover both goods and services, such as Australia, Japan, Korea, 

and the United States. Since it is a relatively recent development, the theoretical foundation and 

empirical work on trade in services is still limited. Thus, it is critical to better understand the real 

impact of FTAs on trade in services in order to make informed decisions about trade policies. 

 Trade agreements are often regarded as a battle with exporters and consumers on one side and 

domestic producers and workers on the other side because free trade is traditionally known to 

bring both winners and losers. Exporters who anticipate growth in their exports post-FTA would 

view themselves as winners, whereas domestic producers and workers who anticipate an influx 

of cheap foreign products and services would view themselves as losers. The economic argument 

for free trade usually focuses on the overall gain in the national income that can be redistributed 

to compensate for the losses. As long as no one is made worse off than pre-FTA, free trade could 

then be considered a Pareto improvement by improving the welfare of at least one agent without 

hurting the welfare of others. Consequently, most countries sign FTAs in the hopes of increasing 

their trade volume either through exports or imports, or probably both. However, the Pareto 

argument makes two critical assumptions: (1) free trade increases overall national income and 

(2) the government is able to redistribute the gain in income. This paper addresses the first 
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assumption of whether FTA actually increases the trade volume, focusing specifically on 

services. If it were to be found that FTAs alone do not account for an increase in trade flows, 

then it would be significantly more costly for policymakers to compensate the losers of the game. 

 Policymakers or advocates of FTAs usually support the agreements on the basis of huge net 

economic gains. However, if FTAs were to affect the trade flows only weakly, and thus appear 

less attractive under a cost-benefit analysis, then the limited resources could be expended instead 

on more cost efficient measures to significantly increase trade volumes. The results of this paper 

strengthen the argument that there is no strong correlation between FTAs and higher trade 

volume measured in terms of bilateral exports. Nonetheless, it should be noted that the results 

also show that FTAs are only statistically insignificant at the margin by the more liberal 

standard. Thus, given the potential economic impact of trade volumes being 12% higher for 

countries with a FTA based on the results of this paper (see Table 1), the policy option of 

engaging in a FTA should not be completely ignored. However, a government whose goal is to 

increase its exports in services to eventually increase its national income may look for other 

policy measures than FTAs that have stronger association with trade volume in services. 

 The somewhat surprising strength of bilateral distance, border and language variables for 

trade in services also imply that countries tend to trade more with their neighbors and with those 

who speak a common language. While it may seem that distance would be less of an impediment 

to trade in services compared to goods, some services in the service sector might be even more 

sensitive to distance between trading partners than the goods sector. Services such as 

transportation and travel involve high transport costs and thus long distance would significantly 

dampen their trade. Given that services also include communication services, a common 
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language would also play a significant role in trade flows of services between partner countries. 

Therefore, choosing a neighbor who speaks a common language as a trading partner could be a 

reasonable policy measure for governments to increase their bilateral exports in services. 

 Besides the direct effect on trade flows, the implementation of FTAs could also result in 

negative labor market effects. As exports go up, there may be job gains for exporting industries, 

but as imports go up, there may be job losses in domestic industries that are negatively impacted 

by cheaper foreign products and services. In this case, policymakers could implement measures 

to compensate for those who experienced losses in the job market. Therefore, it is just as 

important, if not more, to devise appropriate compensation mechanisms in order to promote the 

sustainability of free trade.  

 Another caveat of the results of this paper is that the data were gathered from OECD member 

countries, therefore, the statistical significance and the magnitude of the relationship between 

FTAs and trade volume in services could either be higher or lower for less developed countries.  

If OECD member countries form more bilateral FTAs and have higher trade flows in services, it 

is reasonable to assume that the influence of FTAs on exports in services analyzed in this paper 

is positively biased (see also footnote 2). Then, forming FTAs would be even less attractive than 

other options that guarantee a higher increase in trade volume in services. 

CONCLUSION 
 
 The positive relationship between FTAs and trade volume in services may seem too obvious, 

and it might even be tempting to assume a causal relationship since FTAs are formed precisely to 

reduce trade barriers, leading to increased volume of bilateral trade. But, the debate of the 

significance of this relationship remains unresolved in the international trade literature. Much 
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empirical work has focused on the goods sector so far, and this paper brings the debate into the 

service sector.  

 The seemingly counterintuitive argument that FTAs may not significantly increase member 

countries’ trade flows can be explained by several different factors. First, FTAs could create 

more trade between member countries but might divert trade away from non-member countries. 

Thus, when measuring the overall trade volume of a country, the net effect of being in a FTA on 

its trade volume of goods and/or services could be ambiguous. Second, the estimated relationship 

between FTAs and bilateral, not overall, trade volume of trading countries could also be biased 

when factors that affect both FTAs and trade flows are omitted from the empirical analysis. If the 

estimate is biased upward, then FTAs may not positively influence the trade volume as much in 

practice. This paper adopts a country- and time-fixed effects model in order to account for other 

important factors of trade volume in services. Third, the FTAs might simply not be working as 

intended at least for some countries. It could be the case that member countries are refusing to 

reduce their tariffs as specified in the agreement and a monitoring system has not been put in 

place. If the agreements are not being followed, then it is not a surprise that FTAs might not 

result in an increase in trade volume. 

 Most empirical studies analyzing the determinants of bilateral trade in services have not 

focused specifically on the influence of FTAs as their variable of interest. This paper attempts to 

fill this gap in the literature, and finds a statistically insignificant relationship between bilateral 

FTAs covering both goods and services and bilateral exports in services of OECD member 

countries. The seemingly surprising result indicates that countries with bilateral FTAs are not 

necessarily shown to have a higher trade volume in services. Nevertheless, the relationship is 
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statistically insignificant only at the margin when measured by the more liberal standard and its 

potential economic significance should not be overlooked. 

 While the policy option of forming FTAs to increase exports in services, leading to national 

gains that could potentially be redistributed, should not be completely put aside, the findings of 

this paper lend less credibility to the economic benefits of free trade. Moreover, the different 

labor market impact of exports and imports should also be noted when interpreting the economic 

benefits of free trade. Exports and imports carry their own policy implications. Exports can 

increase jobs while imports can reduce them. In order to sustain globalization, policy makers 

should ensure that the winners compensate the losers. 



 

26 
 

APPENDIX A
 
Home countries  
(28 countries) 
 
Australia 
Austria 
Belgium 
Canada 
Czech Republic 
Denmark 
Estonia 
Finland 
France 
Germany 
Greece 
Hungary 
Iceland 
Ireland 
Italy 
Japan 
Korea 
Luxembourg 
Netherlands 
Norway 
Poland 
Portugal 
Slovak Republic 
Slovenia 
Spain 
Sweden 
United Kingdom 
United States

 
Partner countries  
(228 countries) 
 
Afghanistan 
Albania 
Algeria 
American Samoa 
Andorra 
Angola 
Anguilla 
Antarctica 
Antigua and Barbuda 
Argentina 
Armenia 
Aruba 
Australia 
Azerbaijan 
Bahamas 
Bahrain 
Bangladesh 
Barbados 
Belarus 
Belgium 
Belize 
Benin 
Bermuda 
Bhutan 
Bolivia 
Bosnia and Herzegovina 
Botswana 
Bouvet Island 
Brazil 
British Indian Ocean 
Territory 
British Virgin Islands 
Brunei Darussalam 
Bulgaria 
Burkina Faso 
Burundi 
 
 

 
 
 
Cameroon 
Cambodia 
Canada 
Cape Verde 
Cayman Islands 
Central African Republic 
Chad 
Chile 
China 
Chinese Taipei 
Christmas Islands 
Cocos (Keeling) Islands 
Colombia 
Comoros 
Congo 
Cook Islands 
Costa Rica 
Côte d'Ivoire 
Croatia 
Cuba 
Cyprus 
Czech Republic 
Democratic Republic of 
Congo 
Denmark 
Djibouti 
Dominica 
Dominican Republic 
Ecuador 
Egypt 
El Salvador 
Equatorial Guinea 
Eritrea 
Estonia 
Ethiopia 
Falkland Islands 
(Malvinas) 
Faroe Islands 
Fiji 
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Finland 
Former Yug. Rep. of 
Macedonia 
France 
French Polynesia 
French Southern 
Territories 
Gabon 
Gambia 
Georgia 
Germany 
Ghana 
Gibraltar 
Greece 
Greenland 
Grenada 
Guam 
Guatemala 
Guinea 
Guinea-Bissau 
Guyana 
Haiti 
Heard Island and 
McDonald Islands 
Holy See 
Honduras 
Hong Kong (China) 
Hungary 
Iceland 
India 
Indonesia 
Iran, Islamic Republic of 
Iraq 
Ireland 
Israel 
Italy 
Jamaica 
Japan 
Jordan 
Kazakhstan 
Kenya 
Kiribati 
Korea 

Korea, Democratic 
People’s Republic of 
Kuwait 
Kyrgyzstan 
Lao People’s Democratic 
Republic of 
Latvia 
Lebanon 
Lesotho 
Liberia 
Libya 
Liechtenstein 
Lithuania 
Luxembourg 
Macao (SAR of China) 
Madagascar 
Malawi 
Malaysia 
Maldives 
Mali 
Malta 
Marshall Islands 
Mauritania 
Mauritius 
Mexico 
Micronesia, Federated 
States of 
Moldova 
Mongolia 
Montserrat 
Morocco 
Mozambique 
Myanmar 
Namibia 
Nauru 
Nepal 
Netherlands 
Netherlands Antilles 
New Caledonia 
New Zealand 
Nicaragua 
Niger 
Nigeria 

Niue 
Norfolk Island 
Northern Mariana Islands 
Norway 
Occupied Palestinian 
Territory 
Oman 
Pakistan 
Palau 
Panama 
Papua New Guinea 
Paraguay 
Peru 
Philippines 
Pitcairn 
Poland 
Portugal 
Qatar 
Romania 
Russian Federation 
Rwanda 
Saint Helena 
Saint Kitts and Nevis 
Saint Lucia 
Saint Vincent and the 
Grenadines 
Samoa 
San Marino 
São Tomé and Príncipe 
Saudi Arabia 
Senegal 
Serbia and Montenegro 
Seychelles 
Sierra Leone 
Singapore 
Slovak Republic 
Slovenia 
Solomon Islands 
Somalia 
South Georgia and the 
South Sandwich Islands 
South Africa 
Spain 
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Sri Lanka 
Sudan 
Suriname 
Sweden 
Swaziland 
Switzerland 
Syrian Arab Republic 
Tajikistan 
Tanzania 
Thailand 
Timor-Leste 
Togo 
Tokelau 
Tonga 

Trinidad and Tobago 
Tunisia 
Turkey 
Turkmenistan 
Turks and Caicos Islands 
Tuvalu 
Uganda 
Ukraine 
Uruguay 
United Arab Emirates 
United Kingdom  
United States 
United States Minor 
Outlying Islands 

Uzbekistan 
Vanuatu 
Venezuela 
Vietnam 
Virgin Islands, United 
States 
Wallis and Futuna Islands 
Yemen 
Zambia 
Zimbabwe 
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APPENDIX B 
 
Bilateral Free Trade Agreements covering both goods and services (date of entry into force) 
 
Australia-New Zealand (Jan 1, 1989) 

Australia-Singapore (Jul 28, 2003) 

Australia-Thailand (Jan 1, 2005) 

Australia-United States (Jan 1, 2005) 

Canada-Chile (Jul 5, 1997) 

EU-Albania (Apr 1, 2009) 

EU-Chile (March 1, 2005) 

EU-Croatia (Feb 1, 2005) 

EU-Former Yugoslav Republic of 

Macedonia (Apr 1, 2004) 

EU-Mexico (Oct 1, 2000) 

EU-Montenegro (May 1, 2010) 

EFTA-Chile (Dec 1, 2004) 

EFTA-Korea, Republic of (Sep 1, 2006) 

EFTA-Mexico (Jul 1, 2001) 

EFTA-Singapore (Jan 1, 2003) 

Iceland-Faroe Islands (Nov 1, 2006) 

Japan-Indonesia (Jul 1, 2008) 

Japan-Malaysia (Jul 13, 2006) 

Japan-Mexico (Apr 1, 2005) 

Japan-Philippines (Dec 11, 2008) 

Japan-Singapore (Nov 30, 2002) 

Japan-Switzerland (Sep 1, 2009) 

Japan-Thailand (Nov 1, 2007) 

Japan-Vietnam (Oct 1, 2009) 

Korea, Republic of-ASEAN (May 1, 2009) 

Korea, Republic of-Chile (Apr 1, 2004) 

Korea, Republic of-Norway 

Korea, Republic of-Switzerland 

Korea, Republic of-Singapore (Mar 2, 2006) 

United States-Singapore (Jan 1, 2004)
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APPENDIX C
Table 2. Correlation matrix of explanatory variables 
 FTA_ 

G_S 
lnGDP_ 
h 

lnGDP_ 
p 

ln 
distance 

border language servper 
GDP_h 

servper 
GDP_p 

FTA_ 
G_S 

1        

lnGDP_
h 

0.0261* 
(0.0000) 

1       

lnGDP_ 
p 

0.0984* 
(0.0000) 

0.0991* 
(0.0000) 

1      

ln 
distance 

-0.0352* 
(0.0000) 

0.0209* 
(0.0000) 

-0.2811* 
(0.0000) 

1     

border 0.0093† 

(0.0403) 
0.0324* 
(0.0000) 

0.1420* 
(0.0000) 

-0.3802* 
(0.0000) 

1    

language -0.0113† 
(0.0129) 

0.1351* 
(0.0000) 

-0.0408 
(0.0000) 

0.0186* 
(0.0000) 

0.1334* 
(0.0000) 

1   

servper 
GDP_h 

0.0069 
(0.147) 

0.3416* 
(0.0000) 

-0.0159* 
(0.0024) 

0.0207* 
(0.0000) 

-0.01† 
(0.0359) 

0.1115* 
(0.0000) 

1  

servper 
GDP_p 

0.0375* 
(0.0000) 

0.0337* 
(0.0000) 

0.2092* 
(0.0000) 

-0.1578* 
(0.0000) 

0.1014* 
(0.0000) 

0.0189* 
(0.0005) 

-0.013† 
(0.0195) 

1 

*significant at less than 1% 
†significant at 5% 
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A correlation matrix of explanatory variables illustrates that none of the numbers exceeds a 

correlation of 0.8, which would be considered very high. Country and time binary variables are 

omitted for brevity, but when the regression was run on Stata, many of the country variables 

automatically dropped out in order to avoid a perfect collinearity problem. This reflects 

potentially high correlation between country variables and the explanatory variables presented in 

Table 2 or among the country binary variables. Although this may lead to some multicollinearity 

problems, the model is significantly improved by including country variables based on 

diagnostic tests.  

 
 
Figure 3. Scatterplot of residuals against fitted values 

 
 
The seemingly nonrandom relationship between the residuals and the fitted values of the 

regression in Figure 3 may point to some heteroskedasticity problems. Thus, potential problems 

related to heteroskedasticity were corrected for by measuring robust standard errors.  
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Figure 4. Plot of the residuals against the observed values of the log of exports in services with a 
fitted value line, country- and time-fixed effects model 

 
The seemingly nonrandom distribution of residuals against the observed values of the dependent 

variable—bilateral exports in services—in Figure 4 may indicate a model specification problem. 

Figure 4 is based on the country and time fixed effects model. 

 

Table 3. Linktest for model specification, country- and time-fixed effects model 
. linktest 

 

      Source |       SS       df       MS              Number of obs =   17711 

-------------+------------------------------           F(  2, 17708) =44036.67 

       Model |  87000.5995     2  43500.2997           Prob > F      =  0.0000 

    Residual |  17492.3136 17708  .987819833           R-squared     =  0.8326 

-------------+------------------------------           Adj R-squared =  0.8326 

       Total |  104492.913 17710  5.90022095           Root MSE      =  .99389 

 

------------------------------------------------------------------------------ 

    lnservex |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 

-------------+---------------------------------------------------------------- 

        _hat |   1.029098   .0108084    95.21   0.000     1.007913    1.050284 

      _hatsq |  -.0031734     .00112    -2.83   0.005    -.0053686   -.0009781 

       _cons |  -.0499484   .0233713    -2.14   0.033    -.0957585   -.0041382 

------------------------------------------------------------------------------ 
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Table 3 presents the results of the Linktest run on Stata to formally test for any model 

specification problems. The significant _hatsq may indicate some model specification problems. 

These may be caused by the omission of relevant variables, the inclusion of irrelevant variables 

and/or incorrect functional form. While relevant variables may have been omitted from the 

model by not including relevant characteristics of countries that vary over time, the explanatory 

variables in the model except the policy variable seem highly significant. Moreover, the log form 

of variables is the result of a log transformation of the original gravity equation, also supported 

and adopted by previous empirical work in trade literature. In addition, Linktests for models 

excluding country- and time-fixed effects, and other variations of the model, were conducted for 

comparison and the model used in this paper yielded the best, albeit imperfect, results. 
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