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ABSTRACT 

In the study of the impact of Free Trade Agreements on Foreign Direct Investments and 

on trade flows, there are some econometric issues that have not been fully addressed. This 

research aims to provide a discussion of these econometric issues and to present, using the most 

advanced econometric tools, new empirical results useful for understanding the relationship 

among regional integration, FDI and trade of goods. The research results in three self-contained, 

closely related papers. The first paper analyzes the relationship between FTA and FDI, focusing 

on the estimation bias that arises when the researcher does not consider the endogeneity of FTA, 

the fact that the relationship between FTA and FDI is dynamic, and the potential correlation 

between the current level of FDI and future participation in trade agreements as an additional 

source of endogeneity. This source of endogeneity did not receive attention in the international 

trade literature. Using the dynamic panel estimation method, the results show that, when the 

sources of bias are controlled for, trade agreements do not promote FDI in the way supported by 

previous empirical analysis and some theoretical arguments. The second paper focuses on the 

relationship between FTA and trade flows. Also in this case, not controlling for the econometric 

issues presented above produces a biased estimation of the impact of trade agreements. The 

paper addresses endogeneity, combining matching and difference-in-differences estimation. In 

addition, it applies two modifications of this methodology to evaluate the delayed impact of FTA 

and to control for the correlation between the current level of trade and future participation in 

trade agreements. The results show that the impact of trade agreements depends on the 

anticipated policy environment and that the benefits of trade agreements extend over time. The 
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third paper analyzes the impact of FTA on FDI using a different methodology in order to 

strongly support a result in contrast to standard findings. Using matching combined with 

dynamic panel models, the results confirm that FTA does not promote FDI. This paper also 

illustrates the necessity of a dynamic specification, because the non-reversibility of the 

investments affects the impact of other variables. 
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CHAPTER 1 

INTRODUCTION 

 

Over the last few decades, interaction among countries has increased rapidly; many 

countries have entered into regional agreements, and the volume of goods traded has grown 

significantly, as well as the flow of capital in the form of Foreign Direct Investment (FDI). These 

forms of international activity have important effects on economic growth and welfare, and for 

this reason, there is a huge amount of empirical and theoretical literature about the relationship 

between them. In particular, a lot of effort has been done in order to understand the effect of free 

trade agreements (FTA) on trade flows and on FDI. In fact, trade agreements reduce the costs 

preventing trade; with the creation of an FTA, an increase in trade is expected. However, the 

reduction in trade barriers can affect capital flows according to the motivations of the firms to 

implement investment abroad. In fact, FDI were historically considered as flows of capital 

substituting for the movement of goods realized with trade (horizontal FDI; see Mundell, 1957; 

Markusen and Venables, 1998). FDI were thought to be implemented mainly to avoid tariff 

barriers and to exploit the difference in factor prices. On the contrary, some FDI are activated to 

take advantage of the different skill endowments and to minimize production costs (vertical FDI; 

see Helpman, 1984; Helpman and Krugman, 1985). While recent research on the effect of FTA 

on trade focuses on the quantification of the impact of the agreements and on its distribution over 

time, in the analysis of the impact of FTA on capital flows, there is disagreement at the empirical 

level about the direction of the effect.  
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There are some important econometric issues that, if not correctly handled, could produce 

bias estimates. This could help explain the contrasting empirical evidence regarding the 

relationship between FTA and FDI and the low effect of trade agreements on trade. First, in the 

standard estimation of the effect of FTA on trade and capital flows, the presence of a trade 

agreement is captured by a dummy variable. An unbiased estimation of its coefficient is possible 

only if the presence of FTA is exogenous, when a cross-section model is used. However, there 

are several reasons why FTA membership is not endogenous or randomly assigned. In fact, 

countries self-select to participate in FTA. In addition, the determinants of participation in an 

FTA can be the same factors that also explain the trade policy or the decision to implement FDI. 

Moreover, some of these factors can be unobservable. The result of this situation is that 

participation in FTA is correlated with the error term in the equation for trade or FDI. While 

some papers in the trade literature acknowledge and address this issue (Baier and Bergstrand, 

2007 and 2009; Egger et al., 2008), there are few contributions that address the endogeneity of 

FTA in the literature on FDI (Stein et al., 2002). The most recent studies on FTA and trade apply 

non-parametric methods, like matching and difference-in-differences, in order to control for 

endogeneity (Baier and Bergstrand, 2009; Egger et al., 2008). However, there are some 

limitations in the use of these methodologies, considering the other econometric issues, presented 

below, involved in the analyses of these relationships.  

Second, the relationship between FTA and trade and FTA and FDI involves intertemporal 

effects. In the study of FDI, researching the self-enforcing effect of FDI makes clear these 

effects: The current level of capital flows toward a country is affected by the previous experience 

of investment in the same country (Cheng and Kwan, 2000; Egger and Merlo, 2007). 

Third, it is possible that there is a correlation between the current value of FDI (or trade) 
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and future or past values of FTA. This situation produces a failure of the strict exogeneity 

assumption and therefore introduces another source of endogeneity. There is extensive 

theoretical and empirical research about the impact over time that trade agreements can have on 

trade (see Baier and Bergstrand, 2007 and 2009; Magee, 2008) and on capital flows (Thomas and 

Worrall, 1994; Raff and Srinivasan, 1998; Jaumotte, 2004). On the contrary, the possibility that 

future participation in FTA would affect the current level of trade (Magee, 2008) and FDI 

(Blonigen and Ohno, 1998) has received less attention and has not been handled with the 

econometric tools that can address endogeneity.     

This dissertation includes three self-contained, yet closely related, papers that address the 

different sources of bias in order to produce consistent estimates of the effect of FTA on FDI and 

on trade. The first paper (Chapter 2), analyzes the relationship between FTA and FDI, 

controlling for the endogeneity of FTA using a data set of bilateral FDI from 20 OECD countries 

towards 50 OECD and non-OECD countries for the years 1990-2006. The lengthy time series 

allows for effective examination of the dynamic nature of the relationship. Preliminary results 

obtained with OLS (not controlling for any of the econometric issues discussed before) indicate 

that FTA promotes FDI activity. The first attempt to control for unobserved bilateral 

heterogeneity, through bilateral fixed effect, shows that FDI is either unrelated to participation in 

a FTA or is negatively affected. In order to consider the sluggish adjustment of FDI, the lagged 

values of FDI activity are included in the specification, and their positive and significant 

coefficients confirm the necessity of accounting for the dynamics involved in FDI. Therefore, the 

paper implements a first-difference instrumental variables approach following the Anderson-

Hsiao (1982) procedure: The lagged dependent variable is used as an instrument for the first 

difference of the lagged dependent variable. Again, the results indicate a negative relationship 
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between FTA and FDI. This finding is supported also by estimates from various GMM 

estimations (Arellano and Bond, 1991). In addition, the paper controls for the presence of a 

correlation between current amounts of capital flows and previous or future participation in FTA. 

Including in the specification the future and past values of the FTA dummy as regressors, their 

coefficient is significant; this verifies that the assumption of strict exogeneity is not satisfied. To 

control for these mechanisms, IV and GMM estimation techniques are applied where lagged 

values for the FTA variable are used as instruments for future FTA. Again, the results fail to 

indicate that FTA promotes FDI between countries.  

The second paper (Chapter 3) focuses on the relationship between FTA and trade, 

combining matching and difference-in-differences (DID) estimation in order to account for the 

endogeneity of FTA. Since these methodologies use a static specification, the paper applies a 

modified version that can offer some insight into the delayed effect of trade agreements on trade. 

Matching ( Rosenbaum and Rubin, 1983) combined with difference-in-differences techniques, 

recently used in the analysis of the effect of trade agreements on trade, are proven useful in 

controlling for the contemporaneous endogeneity of FTA, because they isolate the effect of trade 

agreements from the impact of other observable and unobservable determinants. The impact of 

the treatment is indicated by the difference between the trade flows for the country-pairs that 

joined a trade agreement and for the country-pairs that did not. The advantages of this method 

are that it does not require finding instrumental variables and it does not rely on a specific 

functional form for the relationship between FTA and trade. These are important points in this 

literature. In fact, the determinants of trade are often also factors that explain membership in 

FTA and therefore, finding an instrument is extremely difficult. In addition, the specification 

usually implemented in the estimation of the determinants of trade is based on the gravity 
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equation. Its log-linear functional form has not been proven as the correct specification, and it 

does not allow for consideration of possible non-linear effects between the determinants of trade. 

However, there are also some limitations. For example, since it is a static specification, the 

framework does not allow for the estimation of a dynamic effect; an interesting question in the 

FTA and trade literature about FTA is whether FTA affects trade flows over time. Moreover, the 

difference-in-difference estimation is performed using OLS, which does not consent to address 

violations of the strict exogeneity assumption. In order to consider these limitations, the effect of 

FTA on FDI is computed some years (5 and 10) after the signing of the trade agreement, and not 

on the year following the entry in force of the FTA. The possibility that future values of FTA 

affect the current level of trade is addressed using an instrumental variable estimation instead of 

the OLS, instruments proven to satisfy the exclusion restriction. The estimation, performed using 

a panel of 30 OECD countries from 1970 to 2008, shows that when we consider endogeneity in 

its different aspects, using DID and instrumental variables, the impact of FTA on trade is higher 

than when we do not control for the feedback effect. The results also show an increasing impact 

of trade agreements on trade flows over time and that this effect is higher when we fully consider 

the potential endogeneity of FTA. 

The third paper (Chapter 4) aims to provide additional evidence of the negative impact of 

FTA on capital flows, discussed in Chapter 1 but contrasting most of the empirical evidence 

present in the literature. In particular, the paper applies, for the first time, matching to the 

analysis of the relationship between FTA and FDI. The estimates show that when only the 

observable sources of endogeneity are considered (matching), the results are similar to the 

standard OLS estimates. Combining matching with difference-in-differences, and therefore 

including unobservable sources of endogeneity, the effect of FTA on capital flows is not 
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significant. The result changes when the endogeneity evidenced by the failure of the strict 

exogeneity assumption is considered, because estimates of the impact of FTA become positive. 

This happens also when the delayed effect of FTA is evaluated. However, one additional 

limitation of matching combined with difference-in-differences is that it does not consider the 

sluggish adjustment of FDI. It is possible to control for it using dynamic panel models 

(Anderson-Hsiao and Arellano-Bond methods) on the matched sample. The estimated coefficient 

for FTA is negative, providing additional evidence that FTA do not promote FDI and for the 

importance of dynamics in the study of FDI. 
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CHAPTER 2 

FREE TRADE AGREEMENTS AND FOREIGN DIRECT INVESTMENT: 

THE ROLE OF ENDOGENEITY AND DYNAMIC 

 

Abstract. In recent years, international economists have devoted a great deal of attention to 

understanding the determinants of foreign direct investment (FDI) across countries. At the same 

time, many countries have entered into free trade agreements (FTA). Given their consequences 

for growth and welfare, it is important to determine how participation in an FTA affects the 

desire of firms to extend capital to foreign markets. There are theoretical arguments that support 

a positive (complementary) relationship between FTA and FDI between countries, as well as 

arguments supporting a negative (substitution) relationship. However, previous empirical studies 

often fail to control for endogeneity and the dynamic nature of the relationship. Using a panel of 

countries for the years 1990-2006, this paper effectively controls for participation in an FTA 

while analyzing the impact on FDI. The lengthy time series also allows us to effectively examine 

the dynamic nature of the relationship. Overall, we find that failing to address these econometric 

issues yields inaccurate conclusions regarding the impact of FTA on FDI. While simple OLS 

estimation generally finds that FTA promotes FDI, our analysis shows that FDI is either 

unrelated to participation in a FTA or is negatively affected. 

2.1 Introduction 

In recent years, international economists have devoted a great deal of attention to 

understanding the determinants of foreign direct investment (FDI) across countries. At the same 
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time, many countries have entered into free trade agreements (FTA). Given their consequences 

for growth and welfare, it is important to determine how participation in an FTA affects the 

desire of firms to extend capital to foreign markets. Will trade agreements, by relieving trade 

barriers, cause FDI to decrease? Or, do trade agreements serve as a proxy for policies designed to 

promote economic activity more generally between countries? Understanding the connections 

between FDI and trade agreements is important for designing policies to promote living 

standards across countries. In thinking about the relationship between FTA and FDI, there are 

two main arguments. 

First, according to the standard tariff-jumping argument, a decrease in trade barriers 

should diminish incentives for firms to engage in horizontal FDI activity. Due to lower tariffs 

and other trade costs, servicing the foreign market through exports becomes more attractive than 

producing in the host country. Moreover, by limiting the incentives for countries to inefficiently 

substitute for access to foreign markets, FTA should promote welfare. 

Nevertheless, participation in an FTA could be a signal from the host country attempting 

to attract FDI. As noted by a number of economists, FTA frequently involve both reductions in 

explicit trade barriers and domestic regulations. In this manner, signing an FTA is a commitment 

by the host country to not change domestic laws in a way that would damage the competitiveness 

of multinationals. Consequently, participation in an FTA can be complementary to capital flows.  

Therefore, there are theoretical arguments that support a positive relationship 

(complementary) between FTA and FDI, but others suggest a negative link (substitution). 

Considering the lack of consensus, the question of the overall effect of FTA on FDI is an 

empirical matter. However, most, if not all, existing studies predominantly report results favoring 

a positive relationship between FTA and FDI, although the data, estimation procedures, and 



 

 10 

focus of these papers can vary to a certain degree (see Cheng and Kwan (2000); Lesher and 

Miroudot (2006); Jaumotte (2004); Levi Yeyati et al. (2003); and Dunning (1997), among 

others). In this paper, we find that the analysis of this relationship is complicated by a number of 

econometric issues. 

First of all, endogeneity can play an important role when the dummy variable denoting 

the presence of FTA is used to estimate its effects on FDI. The possibility for simultaneity is 

easily understood, since participation in an FTA and the level of FDI could be explained by a 

number of common factors. Therefore, using participation in an FTA as an explanatory variable 

for FDI without controlling for endogenous effects may indeed produce biased estimates. 

Recent work by Baier and Bergstrand (2007) confirms that such concerns are legitimate. 

The authors showed that the effect of FTA on trade flows will be underestimated considerably if 

endogeneity is not accounted for properly. In particular, they emphasize the endogeneity bias 

caused by ignoring the unobserved bilateral fixed effects that exist between two trading partners. 

Specifically, they point out that countries likely select endogenously into FTA because of 

unobservable factors correlated with the level of trade. However, as we explain in section 2, it is 

difficult to say in which direction unobservable heterogeneity will bias the estimates in the 

relationship between FTA and FDI.  

Second, a great deal of research stresses that FDI activity between the foreign firm and 

the host government is a dynamic process. That is, it is logical that capital flows to a host country 

may increase over time. As we discuss in Section 2 below, this may be the result of strategic 

behavior by the host government. Consequently, the effect of FTA on FDI can be delayed. In this 

manner, it is hard to separate policies adopted by host governments from the dynamic investment 

decisions of a foreign firm. Therefore, a dynamic specification has been favored in some recent 
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work on FDI. For example, Cheng and Kwan (2000) note that FDI has a strong self-reinforcing 

effect. Additionally, Egger and Merlo (2007) identify a sluggish adjustment pattern in FDI 

stocks. Nonetheless, the relationship between FDI and FTA has not been examined fully in a 

dynamic specification. We further elaborate on the need for dynamic estimation techniques in 

Section 2 below.  

This work provides a number of important insights into the impact of FTA on FDI. 

Notably, we are able to do so by analyzing the impact of FTA on FDI through a lengthy panel 

data set for a large number of countries. The data set consists of bilateral FDI from 20 OECD 

countries towards 50 OECD and non-OECD countries for the years 1990-2006. This allows us to 

exploit the cross sectional and time series dimensions of the dataset because it includes a large 

number of source and host countries over a long time span.  

We start with the standard empirical model used for analysis of the gravity equation. 

Simple pooled OLS estimation suggests that participation in an FTA promotes capital flows 

between countries. Without using panel data techniques, we attempt to examine the robustness of  

our preliminary results. To begin, we attempt to control for different motives for FDI. For 

example, following Carr et al. (2001), we include variables such as similarity in GDP between 

the home and host countries. We also include time fixed effects and measures of FDI flows 

rather than stocks. In each regression specification, the coefficient for participation in an FTA is 

statistically significant and positive. Thus, our preliminary results indicate that FTA promotes 

FDI activity.   

We proceed by attempting to control for unobserved bilateral heterogeneity across 

countries. In particular, our results show that failing to control for endogeneity of the FTA 

dummy variable produces upward biased estimates of the effect of FTA on FDI. Furthermore, in 
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contrast to our previous findings from simple pooled OLS, it becomes hard to conclude that FTA 

encourages multinational activity. That is, controlling for endogeneity shows that FDI is either 

unrelated to participation in an FTA or is negatively affected.  

As previously discussed, it is also likely that the relationship between participation in 

trading agreements and FDI is dynamic. In order to account for the possibility of sluggish 

adjustment of FDI, we include lagged values of FDI activity. The results indicate that it is quite 

important to account for the dynamics involved in FDI. The coefficient for the lagged dependent 

variable is highly significant.  

In order to generate consistent estimates of the dynamic relationship, we first implement 

a first-difference instrumental variables approach, following the Anderson-Hsiao (1982) 

procedure in which the lag of the value for the dependent variable serves as an instrument for the 

first difference of the lagged dependent variable. The results continue to imply that FTA does not 

promote FDI – the coefficient for participation in a trading agreement is generally negative, 

though only significant at the 10% level. Various GMM estimation methods are also considered, 

but they continue to produce skepticism that trade agreements promote FDI activity across 

countries.  

Finally, we further refine our approach to consider possible sources of dynamic behavior 

by controlling for the possibility that the current amount of FDI is related to future or previous 

participation in an FTA. For example, capital flows to a country are not completely reversible – 

thus, investment in a foreign market is likely to depend on the present discounted value of 

earnings from market entry. It is also quite possible that current FDI depends on whether 

countries previously agreed to participate in an FTA. This reflects the time it takes for firms to 

establish contracts in a foreign market. There may also be fixed costs involved.  
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In order to test for the presence of these mechanisms, we include future values of the 

FTA dummy as regressors. As a robustness check, we also include lagged values for the FTA 

variable. Tests for strict exogeneity fail. To control for these mechanisms, we apply IV and 

GMM estimation techniques, wherein lagged values for the FTA variable are used as instruments 

for future FTA. Again, the results fail to indicate that FTA promotes FDI between countries. 

The paper is organized as follows. Section 2.2 explains the econometric issues that arise 

from the study of this relationship. Section 2.3 describes the data, the empirical methodology 

used, and the results of our analysis. Section 2.4 concludes. 

2.2 Econometric Issues 

Many empirical papers do not consider important econometric issues that can lead to 

biased or inconsistent estimates when analyzing the relationship between FTA and FDI. We 

consider some of these issues in turn. 

2.2.1 Unobserved Heterogeneity and Endogeneity of FTA 

Standard cross-sectional or pooling analyses do not solve the problem of unobserved 

heterogeneity given by country specific factors that are historically and geographically time 

invariant. Failing to consider heterogeneity while using the ordinary least squares model will 

produce biased estimates. Thus, one must recognize the importance of bilateral unobserved fixed 

effects in addition to country-specific fixed effects, already widely used. Consequently, panel 

estimation techniques have to be used.
1
  

In studying capital flows between countries, the direction of bias induced by unobserved 

                                                 
1
 It is also possible that the unobserved heterogeneity is correlated with the regressor. In this case, even 

exploiting the panel dimension of the data with a random effects model is not sufficient to produce 

unbiased estimates. 
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factors in the relationship between FTA and FDI is not as clear as in the study of the impact of 

FTA on trade flows, where there are good arguments that the bias will produce downward 

estimates of the effect of FTA (Baier and Bergstrand, 2007). In fact, FDI can be implemented for 

different motivations, and it is difficult to know a priori the sign of the correlation between them 

and participation in FTA.  

Moreover, participation in an FTA is not exogenous; nor is it randomly assigned. This is 

obvious, since joining an FTA is voluntary. In addition, the determinants of this decision could 

be unobservable, and they could be the same factors that affect the level of FDI. The point is that 

bilateral trade, FDI, and participation in an FTA can occur naturally between two countries, and 

there can be historical and political factors affecting trade policy. As such, time varying variables 

in the equation may not fully explain these relationships. 

The endogeneity of FTA has also been pointed out in analysis of the relationship between 

FTA and trade. The same factors that affect trade can have a high explanatory power for the 

probability of signing an FTA (Baier and Bergrstrand, 2004). However, international trade 

economists have only recently begun to pay attention to this important problem -- see Baier and 

Bergstrand (2007) for discussion. 

2.2.2 On the Use of IV Estimation 

One way to address the problem of the endogeneity of FTA in association with FDI is the 

use of instrumental variables. However, it is extremely difficult to select good IVs. In fact, the 

variables usually chosen as instruments are measures of institutional and political conditions, or 

other factors that can compromise trade. The problem with these variables is that they can be 

viewed as determinants of both FDI and FTA. Yet, according to conventional exclusion 

requirements, valid instruments should only affect participation in a FTA -- they should not be 
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correlated with FDI. Thus, exclusion restrictions are hardly maintained.   

In this regard, we consider that variables representing peer effects which lead to FTA can 

serve as instruments. According to Baldwin (1994), the formation of regional agreements 

activates the creation of additional agreements or the enlargement of original ones. Since 

countries do not want to be affected by the trade diversion caused by the agreement signed, they 

will try to join it or to sign an alternative treaty. Therefore, the behavior of the other countries, in 

terms of participation in FTA, can be a good predictor of participation in FTA by other countries 

in the region. Specifically, the number of FTA formed by each of the countries and the number 

of FTA in the same region are expected to be correlated with country i’s FTAs but not with FDI. 

Regarding the exclusion restriction requirement, these variables are expected to be less 

suspicious than other possible instruments that denote institutional and political conditions. 

Correlations presented in Section 3 provide support for our case.  

Other approaches to addressing the problem of endogenous effects appear in the 

empirical literature studying the effect of FTA on trade. For example, Baier and Bergstrand 

(2007) suggest that the best method for evaluating the effect of FTA on trade is to estimate a 

gravity equation with differenced panel data rather than cross-sectional data with instrumental 

variables. In particular, they state that first differenced panel data provides better results than 

fixed effects. In fact, first differencing outperforms fixed effects estimation when the time span is 

large, and it is likely that there is correlation among the unobservables over time. 

However, this approach only yields unbiased estimates if new membership in an 

agreement is uncorrelated with the time invariant error term. Otherwise, the results will suffer 

from a bias similar to the OLS model (Wooldridge, 2002). To confront this problem, one may 

adopt IV estimation using first differenced data. In such cases, past values or changes of 
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exogenous variables and the dependent variables can serve as instruments in either static or 

dynamic model settings. We will explore this possibility in Section 2.3.   

2.2.3 Dynamics 

It is also important to consider that the relationship between FDI and participation in an 

FTA is dynamic. That is, current FDI is likely to depend on the previous amount of investment in 

the host country. For example, using a dynamic game-theoretic model, Thomas and Worrall 

(1994) show that host governments may be reluctant to expropriate current profits from 

multinationals, since this would sacrifice future investment. Thus, a self-enforcing agreement is 

signed in order to signal willingness not to expropriate. In addition, Raff and Srinivasan (1998) 

argue that providing tax incentives attracts more FDI than establishing a “tariff wall,” because of 

the amount of information about the environment in the host country needed. The provision of 

tax incentives is a signal from the host government, which has more information about existing 

conditions in the host market. 

By comparison, Cheng and Kwan (2000) contend that the observed stock of FDI in a 

country is generated by a self-reinforcing effect that moves the stock to an equilibrium level, 

without involving other determinants of FDI. Many explanations are offered for this pattern: 

Most of them are based on the idea that the competition generated by FDI will create a more 

efficient industry. In turn, growth will affect future FDI (Te Velde and Bezemer, 2004). If the 

relationship is dynamic, the usual static panel estimates can be inconsistent, depending on the 

length of the time period. Consequently, a dynamic specification should be adopted in studying 

the impact of FTA on FDI.
2
 

Thus, in analyzing the role of FTA for capital flows, there are two challenges. First, it is 

                                                 
2
 Egger (2001) and Egger and Merlo (2007) used a dynamic model specification to analyze the 

relationship between trade (or bilateral investment treaties) and FDI.  
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likely that there is unobservable heterogeneity. Second, it is also likely that a dynamic 

persistence effect is present. An estimator that only controls for one of these mechanisms can be 

biased. For example, Angrist and Pischke (2009, p. 246) show that estimates of a positive 

treatment effect will tend to be large when a dynamic specification is proper, but one mistakenly 

uses fixed effects. On the other hand, if fixed effects are present but one mistakenly estimates an 

equation with a lagged dependent variable without fixed effects, estimates of a positive treatment 

effect will tend to be too small. Thus, it is important to control for both of these factors at the 

same time. We pay much attention to these concerns in our estimation methods. Additional 

discussion is provided in Section 3 below. 

There is one more challenge. It is also possible that there may be feedback effects – 

current values of the dependent variable may depend on future or previous values of our 

explanatory variable of interest, participation in an FTA. In particular, current values of the 

dependent variable may depend on participation in an FTA in the future. This would take place 

as firms invest in a foreign market based upon the present discounted returns from market entry. 

It could also be the case that current FDI depends on whether countries previously agreed to 

participate in an FTA. This would reflect the fact that contracts in a foreign market are set up by 

firms over time. Also, the presence of fixed costs can interact with this process.
3
 

Regardless of the direction – from past or future participation in an FTA to current FDI – 

the assumption of strict exogeneity will not hold. Thus, the FTA variable can be associated with 

past errors in the FDI equation. Obviously, the static version of the treatment effect model does 

not guarantee consistent estimates. Yet, despite these important issues, previous work has not 

                                                 
3
 In fact, the presence of well established FDI can prevent the formation of FTA if the main goal of the 

agreements is to support trading policies. The implementation of FDI in a country is a way to enter the 

market and make it more protective, through increased exports, with respect to other future potential 

competitors (Blonigen and Ohno, 1998). However, FDI can be a first step towards broader integration 

between two or more countries.  
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looked at the possibility of a feedback effect between FDI and FTA. 

2.3 Model Specification, Data, and Estimation Results 

2.3.1 Control Variables and Model Specification 

Econometric models of FDI between two countries extend from the empirical literature in 

international trade.
4
 The simplest formulation of the model states that bilateral FDI depends on 

the GDP of participating countries and the distance between them.
5
 In recent years, however, 

there have been a number of modifications to the standard gravity framework.
6
   

 Most notably, Carr et al. (2001) develop a framework incorporating both vertical 

and horizontal motivations for capital flows between countries.
 
In their framework, knowledge-

based and knowledge-generating activities can be geographically separated from production. 

Consequently, knowledge-intensive activities are more efficiently located where skilled labor is 

less expensive. This provides a rationale for the vertical segmentation of production. However, 

knowledge-intensive activities can be used by several production facilities at the same time. This 

provides a justification for horizontal investment. Thus, according to their “knowledge-capital” 

model of FDI, measures of the gap in skilled and unskilled labor between two countries should 

be included in the gravity equation.  

Others have argued that additional “attractiveness variables” should be included in an 

empirical model of FDI. Obviously, as we discussed in the introduction, participation in an FTA 

may be an important determinant of FDI between two countries. In addition, the institutional and 

                                                 
4
 Originally, the gravity model was only an empirical specification. However, its theoretical foundations 

have been derived after its extensive use in literature. See Levi Yeyati et al. (2003) for references to 

theoretical foundations. 
5
 See Frankel, Stein and Wei (1997). One potential issue in applying the gravity model is the possible 

endogeneity of GDP. Baier and Bergstrand (2007)
 
discuss reasons to ignore potential endogeneity of 

incomes in the equation for trade. 
 

6
 We also examine specifications in which trade variables, exports and imports, are included as regressors.   
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political climates in various countries are likely to be important. Thus, we include measures of 

the level of bureaucracy and corporate taxes. Indicators of macroeconomic stability are also 

included.  

Another issue in estimation of the gravity model is the use of FDI flows instead of stocks. 

While in the original formulation of the gravity equation the dependent variable is new capital 

flows, it is possible to see examples of both in the literature. In particular, some would argue it is 

better to use stocks in panel data models. This is motivated by the fact that in most of the 

specifications, the first difference of the variables is used, and that many theoretical models 

provide predictions for the stock of capital. The difference in flows, if used in panel data models, 

would only be an approximate measure of the change in stocks, which makes it more difficult to 

test theoretical hypotheses (Egger and Merlo, 2007). In addition, stocks are less volatile than 

flows (Enders et al., 2006). Stein and Daude (2003) contend that FDI can be reversible – thus, 

stocks may be a better measure of the inflow of investments than the increment in FDI stocks. 

Some authors state that the persistence effect is larger when stock is measured. In our analysis, 

we use FDI stock as the main dependent variable, but we also run some specifications with FDI 

flows in order to have robustness checks for our results. 

2.3.2 Data 

We adopt a gravity model with variables from the knowledge-capital model to analyze a 

panel of the bilateral flows of FDI of 20 OECD countries for the years 1990-2006. As we are 

interested in examining the impact of trade agreements on FDI, a primary explanatory variable is 

a dummy variable for the presence of an FTA between two countries. This information is 

collected from the WTO (2008). The dummy variable is equal to one if two countries, i and j, are 

both participants in an FTA. We choose to use outbound FDI for FDI stock from the OECD 
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International Direct Investment (2008) as the primary dependent variable. 

Other explanatory variables are the GDP of the home and host country, as indicators of 

the size of each market, and the difference in per capita GDP. These variables are computed from 

the PRS Group. According to the idea that horizontal FDI increases with the size of the market, a 

positive sign of the coefficient of these variables will signal the presence of horizontal FDI.  

We also include measures for the relative factors endowments. We build them measuring 

skilled relative to unskilled labor and physical capital relative to unskilled labor. The information 

about capital and labor is from the World Development Indicators, and measures of the relative 

factors endowments are computed following Helpman (1984). More details about these measures 

are in Appendix A. Given that FDI is motivated by the exploitation of comparative advantage, 

we expect that the coefficients for the gaps will have a positive sign.  

Our empirical specification contains a measure of the difference in openness between two 

countries. This variable is derived by scaling the amount of imports and exports with respect to 

GDP. We also include indicators of the institutional and political climate – specifically, the 

difference in the level of bureaucracy and the composite country risk index, compiled by the PRS 

Group. Countries are more likely to be connected by FDI if the level of bureaucracy is similar 

and if the country risk index is low, because multinational firms will look for a country that can 

provide a stable environment for business.  

The last set of variables includes the distance between the pair of countries as well as the 

presence of a common language, a common border, and past experience as a colony. These 

variables are collected from CEPII (2008). We expect a positive sign for the coefficient of these 

variables, since they show similarities between the countries involved. Consequently, it is easier 

to communicate and operate.  



 

 21 

A variable that measures physical distance is introduced, following the standard 

specification of the gravity equation. In the trade literature, a negative correlation between 

distance and trade flows is expected. By comparison, in the case of FDI, greater distances could 

be motivation to implement FDI instead of trade. At the same time, greater distance could 

prevent FDI, because it is more difficult to monitor operations in the host country7.  

Using information about FDI stock, we derive FDI flows to obtain a sample of 9,745 

observations. The pairs of countries that have formed an FTA within the observation period form 

a sample of 2,358 observations. Considering the subset of FDI flows among OECD countries, 

there are 5,449 observations, while the observations for the flow of FDI between OECD and 

non-OECD countries are 4,296. Complete descriptive statistics for all variables are reported in 

Appendix A. 

2.3.3 OLS and Panel FE Estimation 

Most conclusions in previous empirical studies about the sign of the relationship between 

FTA and FDI are based on results from the gravity equation using pooled data. We consider the 

following estimating equation: 

FDIijt =  + d FTAijt + Xijt + eijt  ,            (2.1) 

where subscripts i and j indicate the source and host country, respectively, and t indicates the 

year; FTAijt = 1 for any country pairs that have established an FTA at year t, and 0 otherwise; Xijt 

contains control variables.   

We first examine preliminary results using OLS estimation. The results are listed in Table 

2.1. The dependent variable is denoted as lnfdi_s for logged FDI stocks or lnfdi for logged FDI 

flows. Column 1 shows that the coefficient for FTA is significant and positive. This is 

                                                 
7
 Nowadays, this argument is less strong, given the technologies that allow companies to monitor foreign affiliates. 

However, the analysis on FDI and trade still include this variable.    
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maintained when we modify the set of explanatory variables. In particular, column 2 reports 

estimates for the specification that uses alternative measures for GDP, like the similarity in GDP. 

We report the results with time-fixed effects, which could account for changes in FDI stocks 

caused by unpredicted events. However, the results are robust to the inclusion or exclusion of 

time dummies that control for time-fixed effects.   

We proceed by running the same specification using FDI flows instead of stocks as the 

dependent variable. In Table 2.1, column 3, we report estimates for this case. The results are very 

similar to the previous regressions for significance, signs, and magnitude of the coefficients. 

These preliminary findings seem to support a positive correlation between FTA and FDI, 

suggesting a complementary relationship between them. There are, however, some limitations to 

this pooling analysis.  

First of all, we wish to take into account the bilateral unobserved heterogeneity in the 

intercept term and its correlation with the regressors. This is an important source of endogeneity 

relating to FTA. To address this problem, we perform a panel analysis according to the following 

estimation equation: 

FDIijt = ij + d FTAijt +  Xijt + eijt  ,            (2.2) 

where ij denotes the unobservable bilateral heterogeneity effect, associated with the pairs of 

countries in our sample. Table 2.1, column 4, shows the results from estimating equation (2.2).  
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Table 2.1. Pooling OLS and Panel Bilateral FE Estimation Results 

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

 OLS FE 

Dep. var. lnfdi_s lnfdi_s Lnfdi lnfdi_s lnfdi_s lnfdi 

fta 0.794*** 0.604*** 0.647*** -0.142 -0.179 0.067 

 (14.24) (12.28) (11.82) (-1.25) (-1.59) (0.50) 

simbilgdp 0.816***  0.691*** 1.140***  1.026*** 

 (8.79)  (7.67) (7.20)  (5.72) 

bilgdp 2.406***  2.050*** 1.713***  1.431*** 

 (94.77)  (84.32) (9.03)  (7.70) 

distance -0.543*** -0.559*** -0.567*** . . . 

 (-21.57) (-25.22) (-23.72) . . . 

contig 0.153* 0.258*** 0.041 . . . 

 (1.85) (3.43) (0.48) . . . 

comlang_off 1.561*** 1.385*** 1.194*** . . . 

 (22.81) (19.17) (14.83) . . . 

colony 0.484*** 0.562*** 0.653*** . . . 

 (5.55) (7.09) (6.89) . . . 

crrj -0.019*** 0.026*** -0.012*** 0.015*** 0.010*** 0.013** 

 (-4.65) (6.58) (-2.96) (3.85) (2.62) (2.54) 

loj 0.030 0.073*** 0.025 -0.034 -0.022 0.027 

 (1.18) (3.18) (0.97) (-1.40) (-0.91) (0.87) 

burdiff -0.020 -0.197*** 0.069** 0.084** 0.090** 0.162*** 

 (-0.63) (-7.02) (2.36) (2.07) (2.24) (3.76) 

openness_i -0.096  0.770*** 0.321  1.491*** 

 (-0.72)  (6.62) (0.88)  (3.47) 

openness_j 1.147*** 1.043*** 1.035*** 0.865*** 0.667*** 0.682*** 

 (21.37) (10.70) (19.49) (5.68) (3.62) (4.02) 

sk 0.452*** 0.234*** 0.353*** 0.044 0.040 -0.069 

 (4.86) (7.62) (4.05) (0.29) (0.31) (-0.41) 

unsklab 0.142*** 0.060** 0.071*** -2.02*** -1.79*** -2.271*** 

 (5.47) (2.11) (2.65) (-3.73) (-3.25) (-4.15) 

gdp_it  0.388***   -0.003  

  (8.60)   (-0.02)  

gdp_jt  1.125***   0.771***  

  (14.84)   (4.87)  

pergdpdif  0.376***   0.022**  

  (20.72)   (2.18)  

ex_i  1.456***   0.549***  

  (25.43)   (2.88)  

im_j  -0.214***   0.396***  

  (-2.62)   (2.63)  

opdiff  -0.014   -0.030  

  (-0.79)   (-1.53)  

bilateral FE No No No Yes Yes Yes 

year FE Yes Yes Yes Yes Yes Yes 

N 9505 9479 8229 9505 9479 8229 

 1.878 1.693 1.746 0.675 0.669 1.018 

R2 0.606 0.679 0.566 0.525 0.528 0.220 

Note: robust t statistics in parentheses;  * p<.10, ** p<.05, *** p<.01 

 

Interestingly, we now have quite different results. The coefficient for participation in an FTA is 

negative, though not significant at the conventional 5% level. Adding time dummies and 

changing the set of explanatory variables does not change our insights.  
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Clearly, a positive correlation between FTA and FDI is hardly supported. Thus, it does 

not appear that FTA stimulates FDI between countries. This result is more reliable than the 

estimates obtained with pooled OLS because the endogeneity bias caused by ignoring 

unobservable bilateral heterogeneity is mitigated by the estimation procedure. We will see below 

that when we control for more factors in our regressions, the coefficient of FTA becomes highly 

significant and negative. As explained in the previous section, there is a positive correlation 

between the error term in the FDI equation and the intensity of domestic regulations. The error 

term is also positively correlated with participation in an FTA. In such cases, following a 

standard econometric argument, we can expect that the impact of FTA will tend to be 

overestimated. It is also clear that panel data estimation methods correcting for bilateral fixed 

effects can mitigate endogeneity bias induced by ignoring unobservable bilateral heterogeneity.
 8

 

Below, we show explicitly that this is the case.
9
   

2.3.4 Panel IV Estimation 

We next address potential endogeneity by using instrumental variables. However, we 

employ a set of instruments for FTA that is different from the variables most often used. For 

example, typical instrumental variables are measures of the political and institutional 

characteristics of each country. However, these variables are highly correlated with the 

dependent variable. Therefore, they do not satisfy exclusion restrictions and are not good 

instruments.  

                                                 
8
 Another option is to use a difference-in-difference methodology (for example, Egger et al., 2008). This 

could be a potential estimation procedure because it allows one to overcome the endogeneity issue by 

controlling for all time-invariant unobservable variables.  
9
 Results are somewhat different when the dependent variable is the FDI flow instead of the FDI stock 

(Table 1, column 6): The coefficient of FTA is not significant and its sign is not stable if the set of 

explanatory variables is changed.  However, these results do not yet adjust for other important 

econometric issues, such as dynamics in the relationship between FDI and FTA. 
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As an alternative, we consider the following three sets of instruments reflecting peer 

effects: (1) The number of FTA joined by the home country in a given year (n_fta_i), (2) the 

number of FTA joined by the host country in a given year (n_fta_j), and (3) the number of FTA 

joined by the source country in a given year in the same geographical region (n_fta_region_i). 

These variables are found to be good predictors of FTA but have a low correlation with FDI. In 

fact, the partial correlation between participation in an FTA and each instrument is: 0.41, 0.60 

and 0.17 for n_fta_i, n_fta_j,  and  n_fta_region_i, respectively. Correlations with the stock of 

FDI are 0.02, 0.09, -0.1.  

The panel 2SLS estimates from the regressions with these instrumental variables are in 

Table 2.2. Column 1 presents results for the specification with the stock of FDI as the dependent 

variable. As in the previous regressions, the sign is negative but not significant. Moreover, the 

coefficient for FTA is not significant when the flow of FDI is used (See column 2).   

Since FTA is an endogenous dummy variable, we also consider a two step IV procedure 

wherein the predicted probability from a reduced form probit model is used as an additional 

instrument in the usual 2SLS regression. The results in columns 3 and 4 using the two step IV 

estimator are not much different from those applying IV estimation.  

Another suggestion to deal with the potential endogeneity from unobserved heterogeneity 

is to use first differenced data. Specifically, we take the first difference of the model in equation 

(2.2). This procedure will remove the individual effect, but we need to take into account the 

endogeneity of FTA. The two sources of endogeneity are addressed by running a specification in 

first differences and including the instrumental variables used in the previous estimates. Table 

2.2, column 5, provides the results for this model. The coefficient of our main explanatory 

variable, FTA, is significant and has a negative sign; this again suggests a relationship of 
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substitution between FDI and FTA. When the bias given by the endogeneity is mitigated, the 

absolute value of the coefficient of FTA is larger than in the estimation of the bilateral panel 

fixed effect.  

Until now, the possibility that the relationship between FTA and FDI could be dynamic 

has not been considered. To examine if the dynamic specification is necessary, we adopt a 

formal test using the results in Table 2.2. For this, we obtain the residual from each of the IV 

estimations and re-estimate the model by adding the lagged residuals. It appears clear that a static 

specification can be rejected. 

2.3.5 Dynamic Model Specifications 

In this subsection, we consider the possibility that the relationship between FTA and FDI 

is dynamic. This is accomplished in two ways. First, the current value of the dependent variable 

may depend on previous values of the dependent variable. As discussed earlier, it is likely that 

FDI in a country builds over time. That is, current FDI depends on more than the standard 

contemporaneous control variables – it also depends on previous capital flows. Second, there 

may be feedback effects – current values of FDI may depend on future or previous participation 

in an FTA, our explanatory variable of interest. 

To take into account the potential sluggish adjustment of FDI, we include in our panel 

specification the lag for FDI: 

FDIijt = αij + ρFDIijt-1 + d FTAijt + βXijt + eijt ,        (2.3) 

The estimates in Table 2.3, column 1, show that the coefficient for the lagged dependent variable 

is highly significant and therefore suggests that a dynamic specification should be considered. 

This evidence is also supported by a model with different explanatory variables (not shown) and 

by a specification wherein FDI flows are used as the dependent variable instead of stocks 
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(column 2).  

 

Table 2.2. Panel IV Estimation (Static Specification) 

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

 IV 2-step IV FD-IV 

Dep. var. lnfdi_s lnfdi lnfdi_s Lnfdi D.lnfdi_s D.lnfdi 

fta -0.137 0.026 -0.058 0.133 -0.293** -0.104 

 (-1.55) (0.23) (-0.67) (1.18) (-2.23) (-0.33) 

simbilgdp 1.141*** 1.020*** 1.152*** 1.036*** 0.439*** 0.433* 

 (11.23) (7.18) (11.31) (7.28) (4.23) (1.84) 

bilgdp 1.713*** 1.430*** 1.713*** 1.434*** 0.534*** 0.437 

 (15.98) (9.95) (15.97) (9.98) (4.45) (1.42) 

crrj 0.015*** 0.013*** 0.015*** 0.013*** 0.007*** 0.006 

 (5.73) (3.06) (5.74) (3.05) (3.19) (1.05) 

Loj -0.034** 0.027 -0.035** 0.026 -0.016 -0.027 

 (-2.19) (1.10) (-2.26) (1.05) (-1.29) (-0.74) 

burdiff 0.084*** 0.162*** 0.086*** 0.164*** 0.034 0.040 

 (3.82) (4.86) (3.91) (4.93) (1.26) (0.73) 

openness_i 0.320 1.494*** 0.307 1.487*** 0.493* 1.664*** 

 (1.64) (4.92) (1.58) (4.90) (1.96) (2.98) 

openness_j 0.865*** 0.680*** 0.868*** 0.686*** 0.281** 0.385 

 (8.73) (5.03) (8.76) (5.08) (2.10) (1.23) 

Sk 0.043 -0.066 0.034 -0.076 0.134 -0.232 

 (0.45) (-0.51) (0.35) (-0.59) (1.24) (-0.94) 

unsklab -2.023*** -2.26*** -2.010*** -2.27*** -0.124 -0.729 

 (-7.52) (-6.33) (-7.48) (-6.30) (-0.23) (-0.55) 

Bilateral FE Yes Yes Yes Yes Yes Yes 

Year FE Yes Yes Yes Yes Yes Yes 

N 9501 8218 9501 8218 8226 6356 

 0.705 1.069 0.705 1.069 0.519 1.270 

R2 0.525 0.220 0.525 0.220 0.025 0.015 

F-test on 

dynamic 

specification (p-

value) 

1,643 

(0.00) 

124.36 

(0.00) 

1643.7 

(0.00) 

124.17 

(0.00) 
  

Stock-Wright 

LM (p-value) 

163.59 

(0.00) 

102.16 

(0.00) 

38.95 

(0.00) 

108.60 

(0.00) 

12.02 

(0.00) 

6.74 

(0.08) 

Kleibergen-

Paap Wald (p-

value) 

441.98 

(0.00) 

287.04 

(0.00) 

356.57 

(0.00) 

288.30 

(0.00) 

38.82 

(0.00) 

52.85 

(0.00) 

 

Note:  (i) robust t statistics in parentheses; * p<.10, ** p<.05, *** p<.01. 

(ii) The set of instruments includes the number of the FTA joined by the country in a given year 

(n_fta_i), the number of FTA joined by the host country in a given year (n_fta_j) and the number of 

FTA joined by the source country in a given year and in the same geographical region 

(n_fta_region_i). 

(iii) For the FD-IV results in columns (5) and (6), the first differences are used for the dependent 

variable as well as all regressors. 

(iv) F-test on dynamic specification examines the significance of the coefficient of residuals. P-values 

are given in parentheses. 

(v) Stock-Wright LM statistic examines if instruments are weak, and Kleibergen-Paap robust Wald statistic 

examines weak identification. 
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In order to test for the possibility of feedback effects, we can examine the coefficients of 

the forward (future) variables for FTA when they are added as regressors in (2.3). We have also 

examined cases where lagged values are additionally included, but this specification does not 

yield more useful information. The coefficients of the forward variables of FTA are significant, 

as reported in Table 2.3. This suggests that strict exogeneity fails because the existence of future 

FTA is correlated with the current stock of FDI, implying that Cov(FTAijt+s, eijt) ≠ 0 for s > 0. 

Running the same specification for the flow of FDI, we have a very similar result (columns 2 and 

4). This result also holds when we change the set of explanatory variables (columns 5 and 6).  

Due to this outcome, we adopt the following assumption: 

E(eijt | FDIijt-1, zijt, zijt-1,.., zij1, αij) = 0,  t = 1,2,..,T,                                (2.4)  

where zijt = (FTAijt, Xijt). This is the so-called sequential moment restriction implying that the zijt 

are sequentially exogenous conditional on the unobserved effects and lagged values of the 

dependent variable (see Chamberlain, 1992, and Wooldridge 2002). This implies dynamic 

completeness conditional on αij and a proper dynamic specification. Notably, the above condition 

can allow for a possible feedback effect where future values of the regressors can be correlated 

with the error term, which we find in our analysis of equation (2.3) with forward values of the 

FTA variable as regressors. However, zijt is sequentially exogenous or weakly exogenous, 

implying that past values of zijt are uncorrelated with future errors, which is a reasonable 

assumption in our analysis. Under this assumption, we can justify the model specification in (3) 

and can consider various instruments using the moment conditions in (4). As such, we will 

utilize these moment conditions in our estimation procedures.  

To produce a consistent estimate of the relationship between FDI and FTA when there 

are dynamics involved, we begin by considering a first differenced instrumental variable (FD- 
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Table 2.3. Panel IV Estimation Using a Dynamic Specification (with Lags and Leads) 

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

 Dynamic With Leads With Leads 

Dep. var. lnfdi_s lnfdi lnfdi_s lnfdi lnfdi_s lnfdi 

lnfdi_s_1 0.635*** 0.184*** 0.606*** 0.161*** 0.606*** 0.160*** 

(lnfdi_1) (38.81) (11.40) (34.74) (9.25) (34.31) (9.14) 

fta -0.095* 0.019 -0.187* 0.084 -0.201* 0.080 

 (-1.71) (0.14) (-1.73) (0.26) (-1.86) (0.25) 

simbilgdp 0.114 0.662*** 0.130 0.668***  0.160*** 

 (1.11) (3.95) (1.15) (3.78)   

bilgdp 0.516*** 1.300*** 0.522*** 1.148***   

 (6.18) (7.80) (5.54) (6.33)   

crrj 0.006*** 0.004 0.008*** 0.006 0.007*** 0.006 

 (3.34) (0.94) (3.80) (1.26) (3.23) (1.09) 

loj -0.013 0.025 -0.015 0.024 -0.012 0.032 

 (-1.19) (0.84) (-1.29) (0.78) (-1.09) (1.04) 

burdiff 0.006 0.110*** 0.015 0.113*** 0.018 0.116*** 

 (0.41) (2.85) (1.01) (2.82) (1.22) (2.89) 

openness_i 0.488*** 1.609*** 0.432** 1.396***   

 (3.20) (4.55) (2.46) (3.49)   

openness_j 0.217** 0.342** 0.440*** 0.365** 0.289*** 0.118 

 (2.35) (2.30) (4.94) (2.07) (2.88) (0.47) 

sk 0.313*** 0.187 0.300** 0.066 0.186** 0.012 

 (2.92) (1.29) (2.55) (0.40) (2.54) (0.08) 

unsklab -0.664*** -1.498*** -0.792*** -1.808*** -0.630*** -1.72*** 

 (-3.43) (-3.58) (-3.51) (-3.69) (-2.70) (-3.39) 

fta_1f   0.203** 0.298 0.212** 0.285 

   (2.23) (0.97) (2.34) (0.93) 

fta_2f   -0.123 -0.476** -0.120 -0.478** 

   (-1.59) (-1.99) (-1.57) (-2.00) 

fta_3f   0.056 0.379** 0.059 0.398** 

   (0.75) (2.05) (0.80) (2.15) 

gdp_it     -0.012 0.161 

     (-0.15) (0.86) 

gdp_jt     0.082 0.365* 

     (0.79) (1.71) 

pergdpdif     0.030*** -0.016 

     (3.63) (-0.83) 

ex_i     0.378*** 0.292 

     (4.13) (1.54) 

im_j     0.198** 0.298 

     (2.29) (1.59) 

opdiff     0.006 -0.006 

     (0.53) (-0.19) 

N 8253 6378 7320 5566 7301 5542 

 0.478 1.019 0.477 1.006 0.475 1.008 

R2 0.733 0.237 0.708 0.187 0.708 0.184 

 

Note: (i) robust t statistics in parentheses; * p<.10, ** p<.05, *** p<.01. 

          (ii) fta_1f, fta_2f, and fta_2f denote the future values of FTA; fta_kf = ftaij,k,, k = 1, 2, 3.  

          (iii) lnfdi_s_1 (lnfdi_1) denotes the lagged FDI stocks (flows). 
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IV) model, as in the Anderson-Hsiao (1982) procedure. In this approach, the lag of the level of 

the dependent variable is used as an instrument for the first difference of the lagged dependent 

variable. Based upon the moment conditions in (4), we also use lagged values of the FTA 

variable in order to account for feedback effects. Table 2.4, column 1, shows the results from this 

method. The main results are not changed when two lags are added. Column 2 reports estimates 

for the same model with the inclusion of the peer effect instrumental variables. The coefficient of 

FTA is significant and negative, again indicating that FDI is a substitute for trade. The result 

does not change when one further lag of the dependent variable is added in the model (not 

shown). Table 2.4, columns 3 and 4, provides estimates for the same model, except when the 

flow of FDI is used as the dependent variable. However, in this specification, the coefficient of 

FTA is negative but not significant. The main results are not changed in the alternative 

specification shown in columns 5 and 6. 

Since the Anderson-Hsiao estimator does not exploit all available lags (and therefore 

does not consider the structure of errors), one could argue that Arellano-Bond’s (1991) GMM 

(Generalized Method of Moments) estimator will be more efficient than the Anderson-Hsiao 

estimator. The Arellano-Bond GMM estimation method, in addition to using first differenced 

data, exploits additional instruments obtained from the orthogonality conditions between the  

errors and lagged values of the dependent variable, following the conditions in (2.4). There are 

other estimation methods that extend their work; the system GMM estimator of Arellano and 

Bover (1995), for example, can be also considered.   

Nevertheless, it is also possible that using too many orthogonality conditions can lead to 

erroneous biased results (see Roodman (2009) for the perils of using too many instruments in 

dynamic panel models). Thus, we examine the sensitivity of our results to different sets of  
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Table 2.4. Dynamic Panel Hsiao-Anderson and IV Estimation  

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

 HA HA-IV HA HA-IV HA-IV HA-IV 

Dep. var. D.lnfdi_s D.lnfdi_s D.lnfdi D.lnfdi D.lnfdi_s D.lnfdi_s 

L.D.lnfdi_s 0.540*** 0.539*** 0.100* 0.119** 0.480*** 0.486*** 

(L.D.lnfdi) (4.86) (4.95) (1.82) (2.17) (4.89) (4.99) 

D.fta -0.215* -0.395** 0.108 -0.119 -0.220* -0.411** 

 (-1.74) (-2.32) (0.38) (-0.33) (-1.83) (-2.47) 

D.simbilgdp 0.011 0.007 0.327 0.306   

 (0.06) (0.04) (1.12) (1.03)   

D.bilgdp 0.208 0.206 0.611 0.603   

 (1.23) (1.23) (1.64) (1.61)   

D.crrj 0.012*** 0.012*** 0.010 0.011 0.010*** 0.010*** 

 (3.70) (3.74) (1.45) (1.47) (3.25) (3.28) 

D.loj -0.022 -0.022 -0.072 -0.073 -0.027* -0.027* 

 (-1.31) (-1.31) (-1.59) (-1.61) (-1.69) (-1.70) 

D.burdiff 0.002 0.002 0.025 0.026 0.011 0.011 

 (0.08) (0.08) (0.40) (0.40) (0.37) (0.37) 

D.openness_i 0.283 0.297 2.225*** 2.238***   

 (0.79) (0.83) (3.10) (3.09)   

D.openness_j 0.337** 0.332** 0.372 0.372 0.210 0.202 

 (2.13) (2.10) (1.05) (1.04) (1.13) (1.08) 

D.sk 0.348** 0.350** 0.025 0.021 0.264* 0.262* 

 (2.18) (2.20) (0.08) (0.07) (1.94) (1.92) 

D.unsklab 0.101 0.083 -1.008 -0.999 0.098 0.081 

 (0.13) (0.11) (-0.64) (-0.62) (0.13) (0.11) 

D.gdp_it     -0.263* -0.272* 

     (-1.88) (-1.94) 

D.gdp_jt     0.020 0.009 

     (0.12) (0.05) 

D.pergdpdif     0.041*** 0.042*** 

     (5.03) (5.08) 

D.ex_i     0.544*** 0.545*** 

     (3.02) (3.02) 

D.im_j     0.167 0.176 

     (1.19) (1.25) 

D.opdiff     0.004 0.004 

     (0.35) (0.31) 

Bilateral FE Yes Yes Yes Yes Yes Yes 

Year FE Yes Yes Yes Yes Yes Yes 

N 7215 7215 5071 5071 7197 7197 

 0.613 0.613 1.314 1.326 0.592 0.594 

 
Note: (i) robust t statistics in parentheses; * p<.10, ** p<.05, *** p<.01. 

(ii) The first differences are used for the dependent variable as well as all regressors. The prefix notation 

“D.” denotes the first difference and “L.” stands for the lagged variable. For example, L.D.lnfdi_s_1 

(L.D.lnfdi_1) denotes the first difference of the lagged FDI stocks (flows). 

 

 

orthogonality conditions. Moreover, we extend the usual Arellano-Bond GMM estimation 

technique and consider cases with peer instrumental variables in the model, as done in Tables 2.3 
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and 2.4, to address the contemporaneous simultaneity as well as the feedback effect of FTA.   

specification with a maximum of seven lags for instruments for the lagged first difference of the 

dependent variable. The coefficient for FTA is negative but not significant. However, this does 

not utilize the additional instruments to control for the contemporaneous simultaneity effect of 

FTA. Therefore, column 2 considers this possibility – it provides estimates when the peer 

instrumental variables are used as instruments in addition to five lags of the lagged variables of 

FTA. In this case, participation in an FTA is treated as weakly exogenous. The coefficient of 

FTA is now significant. Column 3 provides the same results as in Column 2 except that bilateral 

GDP (bilgdp) is additionally treated as weakly exogenous, and five lags of the lagged variables 

of FTA are used as additional instruments. The coefficient of FTA is again significant. When 

running the same models with the flow of FDI as the dependent variable, there is less evidence 

supporting a negative association between FDI and FTA (columns 4, 5, and 6). However, it is 

still the case that FTA does not promote FDI. 

2.3.6 Robustness and Results Using Sub-Samples 

We also consider other estimation strategies. We examine the sensitivity of our results by 

using more or less lags for instruments for all weakly exogenous variables, which include the 

lagged dependent variable, participation in an FTA, and bilateral GDP. In addition, we look at 

different model specifications with different sets of regressors. We use a variety of estimation 

methods, including the Arellano and Bover (1995) system GMM estimators. For this method, the 

level equation is jointly estimated, along with the differenced equation. All of these results are 

omitted to save space, but they show that our main insights have not changed. The evidence  

 

 



 

 33 

Table 2.5. Dynamic Panel Estimation Results Using Various GMM Estimators 

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

 GMM GMM-IV1 GMM-IV2 GMM GMM-IV1 GMM-IV2 

Dep. var. lnfdi_s lnfdi_s lnfdi_s lnfdi lnfdi lnfdi 

L.lnfdi_s 0.538*** 0.600*** 0.560*** 0.071** 0.117*** 0.124 

(L.lnfdi) (10.08) (6.69) (11.74) (2.29) (3.74) (0.83) 

fta -0.115 -0.413** -0.388** -0.222 -0.290 -0.212 

 (-1.14) (-2.21) (-2.37) (-0.78) (-0.53) (-0.14) 

simbilgdp 0.164 0.147 0.381** 0.436 0.426 0.301 

 (1.35) (0.93) (2.56) (1.50) (1.43) (0.20) 

bilgdp 0.325** 0.361* 0.742*** 0.731** 0.748** 0.577 

 (2.43) (1.76) (4.01) (2.28) (2.21) (0.14) 

dist -0.092 -0.156 -0.302** -0.543* -0.674** -0.446 

 (-0.73) (-1.18) (-2.11) (-1.70) (-1.98) (-0.16) 

crrj 0.010*** 0.008** 0.004 0.007 0.007 0.013 

 (3.27) (2.56) (1.26) (0.90) (0.85) (0.58) 

loj -0.008 -0.005 -0.005 -0.084* -0.081 -0.098 

 (-0.51) (-0.31) (-0.31) (-1.73) (-1.64) (-0.99) 

burdiff 0.042 0.023 0.015 0.028 0.065 0.076 

 (1.37) (0.65) (0.48) (0.49) (1.07) (0.48) 

openness_i 0.166 0.090 0.346 2.165*** 1.992** 1.404 

 (0.67) (0.32) (1.27) (3.06) (2.55) (0.36) 

openness_j 0.428*** 0.392** 0.518*** 0.331 0.611* 0.425 

 (3.51) (2.52) (3.79) (0.92) (1.65) (0.31) 

sk 0.263** 0.232* 0.207* 0.121 0.000 -0.004 

 (2.36) (1.92) (1.72) (0.44) (0.00) (-0.01) 

unsklab -0.439 -0.546 -0.001 -1.525 -1.916 -1.287 

 (-0.77) (-0.90) (-0.00) (-1.16) (-1.37) (-0.38) 

Bilateral FE Yes Yes Yes Yes Yes Yes 

Year FE Yes Yes Yes Yes Yes Yes 

N 7215 7215 7215 5071 5071 5071 

 
Note:  (i) robust t statistics in parentheses; * p<.10, ** p<.05, *** p<.01. 

(ii) The results using GMM in columns 1 and 4 are based on the usual GMM estimation of Arellano and 

Bond (1991), using a maximum of 7 lags as instruments for the lagged dependent variable. For GMM-IV1 

in columns 2 and 5, the lagged variables of FTA as well as the peer variables are added as additional 

instruments.  For GMM-IV2 in columns 3 and 6, the lagged values of the bilateral GDP variable are 

additionally added as instruments. 
 

provided by our analysis supports a negative association between FTA and FDI. There are some 

cases where the significance is weak, but a positive relationship between FTA and FDI is not 

supported in any regression (aside from pooled OLS). This suggests that eliminating trade 

barriers through FTA does not stimulate FDI. Instead, trade agreements and capital flows are two 

forms of international activity employed separately. Thus, it appears that eliminating trade 

barriers promotes trade more than it stimulates investment. 
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The dataset we are using includes pairs of countries that are very different from each 

other.  For example, pairs are formed between countries in the OECD and pairs between an 

OECD country and a non-OECD country. As pointed out in the literature, membership in the 

same region could affect how participation in an FTA influences FDI. In addition, joining an 

agreement produces a change in the type of capital flows, along with the amount of FDI, between 

two countries. Thus, it is important to split the sample along these lines. 

Accordingly, regressions are split into the following three groups: (1) The sub-sample 

where FTA status changed during the period we are analyzing; (2) the sub-sample where FDI 

occurs among OECD countries; and (3) the sub-sample where FDI occurs between OECD and 

non-OECD countries. Only the results for the Anderson-Hsiao and the GMM estimation 

procedures are reported. For brevity, we only present results from regressions where the FDI 

stock is the dependent variable.   

In the first two columns of Table 2.6, we report estimates for the sample of countries for 

which changes in membership were made during the observation period. The goal of this  

exercise is to evaluate the net treatment effect of FTA by excluding observations of the pairs in 

an FTA throughout the observation period and those which do not participate. In columns 1 and 

2, we report the results from GMM models. We have weak evidence of a relationship of 

substitution between FTA and FDI. An accurate look at the data shows that the highest number 

of changes in membership status happened in recent years, particularly after year 2000. Since it 

can take time to enforce an FTA after it is signed, it is possible that our dataset does not allow us 

to fully evaluate the consequences for FDI.  
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Table 2.6.  Summary Results Using the Sub-Samples 

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

 New FTA  

established 

Among OECD  

countries 

Between OECD and Non-

OECD countries 

Dep. var. lnfdi_s lnfdi lnfdi_s lnfdi Lnfdi_s lnfdi 

L.lnfdi_s 0.467 -0.188 0.552*** 0.047 0.380*** 0.077 
(L.lnfdi) (0.67) (-0.39) (8.12) (1.26) (5.24) (1.49) 

fta -0.120 -0.203 -0.109 0.472 -0.104 -0.090 
 (-0.15) (-0.53) (-0.53) (1.38) (-1.31) (-0.30) 

simbilgdp 0.880 1.179 0.222 0.785 0.112 0.232 
 (0.25) (0.23) (1.27) (1.51) (0.70) (0.66) 

bilgdp 1.379 0.816 0.326** 0.745* 0.487** 0.284 
 (0.31) (0.14) (1.97) (1.67) (2.47) (0.59) 

dist -0.679* -1.194 0.089 -0.581 -0.259 -0.181 
 (-1.90) (-1.06) (0.55) (-1.10) (-1.41) (-0.42) 

crrj -0.009 -0.014 0.004 0.004 0.011** 0.006 
 (-0.13) (-0.22) (0.91) (0.31) (2.54) (0.59) 

loj -0.015 0.087 0.011 -0.122* -0.005 -0.040 
 (-0.16) (0.28) (0.47) (-1.67) (-0.24) (-0.69) 

burdiff 0.111 -0.236 -0.039 0.073 0.090** 0.094 
 (0.26) (-0.87) (-1.19) (0.86) (2.28) (1.16) 

openness_i -0.474 -0.083 -0.198 2.530*** 1.054** 1.159 
 (-0.17) (-0.02) (-0.73) (2.66) (2.28) (1.07) 

openness_j 1.807 0.043 0.522*** 0.821 0.270* 0.042 
 (0.31) (0.01) (2.84) (1.29) (1.75) (0.10) 

sk 0.022 -0.690 0.243 -0.065 0.184 -0.026 
 (0.01) (-0.39) (1.43) (-0.13) (1.31) (-0.08) 

unsklab -0.470 -7.465 0.095 -2.100 -0.296 -0.475 
 (-0.03) (-0.48) (0.13) (-1.01) (-0.43) (-0.27) 

Bilateral FE Yes Yes Yes Yes Yes Yes 

Year FE Yes Yes Yes Yes Yes Yes 

N 800 581 4485 3103 2730 1968 

 
Note: (i) robust t statistics in parentheses; * p<.10, ** p<.05, *** p<.01. 

          (ii) The above results are based on GMM estimation of Arellano and Bond (1991) as done in 

column 1 of Table 2.5.    

 

Columns 3 and 4 in Table 2.6 show the results for the sample of OECD countries that have FTA 

signed with other members of the OECD. With the Anderson-Hsiao estimation method, we find 

that the coefficient of FTA is strongly significant and negative (not shown). GMM estimation 

yields only weak evidence of a negative relationship. If countries are in the same region, it is 

possible that there are provisions among the members that promote trade and make flows of 

capital less valuable. Finally, the last two columns of Table 2.6 provide the results from the sub-
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sample of OECD countries that have FTA with non-OECD countries. The evidence continues to 

indicate that there is a negative relationship. 

2.4 Conclusions 

In recent years, many countries have entered into free trade agreements. While there has 

been much attention devoted to studying the implications of trade agreements for trade flows 

between countries, there has been less effort towards understanding how trade agreements affect 

capital flows. There are theoretical arguments in either direction – FTA may cause FDI to 

decline if investment is a substitute for trade, or FTA may promote FDI if FTA reduce domestic 

regulations and thereby foster a profitable business climate. 

Previous empirical studies do not examine fully some important econometric issues that 

can lead to biased estimates. In this paper, we describe how these econometric issues make the 

relationship difficult to analyze. First, the endogeneity of FDI in association with FTA is a 

serious problem. Most importantly, the role of bilateral fixed effects cannot be ignored. The 

direction of bias caused by ignoring these effects in the relationship between FTA and FDI is the 

opposite of the relationship between FTA and trade. Second, theoretical arguments suggest that 

the relationship between FTA and FDI is dynamic. While it is quite clear that there is sluggish 

adjustment in the level of FDI, it is also possible that there could be a feedback effect between 

FTA and FDI. No previous studies have addressed these issues fully.  

This paper contributes to the analysis of the relationship between FTA and FDI by using 

a panel for the outward flow of bilateral FDI for 20 OECD countries from 1990-2006. We utilize 

a number of econometric techniques to account for endogeneity and dynamics in the association 

between FTA and FDI. In particular, we employ a special set of instrumental variables that are 

more likely to meet exclusion requirements. Moreover, we employ them in dynamic 
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specifications of the gravity equation in order to control for both sources of bias in estimation. 

Notably, our results stand in stark contrast to previous findings in the literature. While 

many papers suggest that there is a positive relationship between FTA and international capital 

flows, a majority of our estimates indicate that participation in a FTA is negatively associated 

with FDI. Thus, it appears that capital flows are an inefficient substitute for trade flows. Since 

FTA lower the cost of trade, the motivation for FDI is weaker after a trade agreement is in place. 
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APPENDIX 2A 

 

 

Table 2A1 - Description of the variables and descriptive statistics 

   Variable   Description Mean 

Std. 

Dev. Min Obs Max 

lnfdi_s log of stock of FDI in year t 5.45 3.09 -2.30 11182     12.80 

lnfdi_s_1 log of stock of FDI in year t-1 5.45 3.09 -2.30 11182     12.80 

Lnfdi log of flow of FDI in year t 4.63 2.22 0.69 7927 12.06 

lnfdi_1 log of flow of FDI in year t-1 4.63 2.22 0.69 7927 12.06 

Fta Free Trade Agreement (1=presence of FTA)in year t 0.20 0.40 0.00 17658 1.00 

fta_1f presence of FTA in  year t+1  4.32 2.48 0.00 8033 12.06 

fta_2f presence of FTA in  year t+2 4.27 2.53 0.00 7762 12.06 

fta_3f presence of FTA in  year t+3 4.20 2.59 0.00 7493 12.06 

gdp_it log of nominal of per capita GDP in country i 6.04 1.45 3.15 16758 9.55 

gdp_jt log of nominal of per capita GDP in country j 5.34 1.35 2.03 17298 9.55 

Perdifgdp difference in percapita GDP 0.86 1.59 -4.91 14600 4.91 

Bilgdp logged bilateral GDP
1 

6.88 1.21 3.43 14684 9.82 

Similgdp similarity in GDP
2
  -1.53 0.92 -6.00 14684 -0.69 

Unsklab similarity in endowment of unskilled capital
2 

-1.51 0.98 -7.64 14576 -0.69 

Sklab similarity in endowment of skilled capital
2
 -0.83 0.22 -2.84 6193 -0.69 

Sk similarity in capital endowment
2
 -1.59 0.97 -6.60 12969 -0.69 

Contig common border (yes=1) 0.06 0.23 0.00 17658 1.00 

comlang_off common official language (yes=1) 0.07 0.25 0.00 17658 1.00 

Colony presence of colonial link (yes=1) 0.04 0.20 0.00 17658 1.00 

Dist log of distance between the important cities (in terms of population) 8.28 1.12 4.09 17658 9.88 

Crri composite risk index of country i 81.94 7.36 44.00 15696 93.50 

Crrj composite risk index of country j 75.76 9.26 41.00 17181 92.50 

Loj law and order index of country j 5.51 0.73 2.00 15696 1.00 

Burdiff log of difference in bureaucracy quality between country i and j 0.93 0.85 0.00 17045 4.00 

ex_j  log of export of country j 4.03 1.29 1.25 15548 7.20 

im_j log of import of country j   4.05 1.21 1.29 15548 7.58 

openess_i (ex_i – im_i)/gdp_it 0.54 0.24 0.13 14958 1.38 

openess_j (ex_j -  im_j)/gdp_jt 0.66 0.56 0.10 15548 3.82 

Opdiff log absolute value of difference in openess between country i and j -1.62 1.25 -10.19 14684 1.28 

OECD member of OECD (1=yes) 0.54 0.44 0.00 1580 1.00 

change  activation of a FTA between 1990 and 2006 (1=yes) 0.13 0.34 0.00 15840 1.00 
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n_fta_i number of FTA joined by country i in a given year 2.75 0.60 0 17688     29 

n_fta_j number of FTA joined by country j in a given year 4.42 1.75 0 17688    19 

n_fta_region_i 
number of FTA jioned by country i in a given year within its 

geographical region 
169.82 71.5 1 17688 275 

 

1 
Bilateral GDP is computed as follow: bilgdpij,t-1= log(GDPi,t-1-GDPj,t-1) 

2 
Similarity is computed as follow: lnSimilarityij,t-1= log{1-[Xi,t-1/(Xi,t-1 +Xj,t-1)]

2
– [Xj,t-1/(X,t-1 +Xj,t-1)]

2
} as defined in Helpman (1984). 
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APPENDIX 2B: LIST OF COUNTRIES 

 

Countries of origin 

Austria 

Canada 

Czech Republic 

Denmark 

Finland 

France 

Germany 

Hungary 

Italy 

Japan 

Korea 

Luxemburg 

Netherlands 

New Zealand 

Norway 

Poland 

Switzerland 

Turkey 

United Kingdom 

United States 

 

Countries of destination 

Argentina 

Australia 

Austria 

Brazil 

Bulgaria 

Canada 

Chile 

China 

Colombia 

Czech Republic 

Denmark 

Egypt 

Finland 

France 

Germany 

Greece 

Hong Kong, China 

Hungary 

India 

Indonesia 

Ireland 

Israel 

Italy 

Japan 

Korea 

Malaysia 

Mexico 

Morocco 

Netherlands 

New Zealand 

Norway 

Philippines 

Poland 

Portugal 

Romania 

Russia 

Singapore 

Slovakia 

Slovenia 

South Africa 

Spain 

Sweden 

Switzerland 

Taiwan, China 

Thailand 

Turkey 

Ukraine 

United Kingdom 

United States 
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CHAPTER 3 

THE DYNAMIC EFFECT OF FREE TRADE AGREEMENTS ON TRADE FLOWS 

 

Abstract. In studying the impact of FTA on trade flows, it is important to control for 

simultaneity between these two variables, as well as the effect of unobserved heterogeneity. 

Previous studies have adopted matching techniques in an effort to address these problems. Yet, 

intertemporal effects have been omitted – by focusing on static relationships, the potential 

feedback effect leaves room for endogeneity bias. That is, it is important to consider that current 

trade flows are likely to depend on the anticipated direction of trade policy between countries. 

Moreover, we also consider that FTA can have effects on trade flows beyond the year in which 

an FTA is signed. In light of such rich intertemporal dimensions, I adopt a methodology which 

combines matching with DID estimation and instrumental variables in a specification that allows 

for dynamic inference. In particular, we look at the impact of FTA between OECD countries for 

the period 1970-2008. We find that accounting for feedback effects through instrumental 

variables leads to a stronger impact than only using matching and DID. Similar results emerge 

when examining the impact of FTA after 5 and 10 years. Therefore, we arrive at the following 

conclusions: (1) The impact of trade agreements depends on the anticipated policy environment 

and (2) the benefits of trade agreements extend over time. 

3.1 Introduction 

In the literature about the effects of Free Trade Agreements (FTA) on trade flows a 
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dummy variable in the trade equation usually indicates the presence of a trade agreement, and the 

OLS estimation of the coefficient of the FTA dummy provides a measure of the effect of trade 

agreements on trade. Recently, many authors have pointed out that FTA is endogenous in the 

equation for trade: In this case, the standard estimation of the effect on trade gives a biased result 

if endogeneity is not correctly handled.  

At the same time, the availability of longer time series about the international activity of 

countries, in terms of trade and regional agreements, generates interest in the effect of trade 

agreements over time.   

This essay combines matching and difference-in-differences (DID) estimation in order to 

account for the endogeneity of FTA. Since these methodologies use a static specification, we 

apply a modified version that can give some insights into the delayed effect of trade agreements 

on trade.  

Matching and matching combined with difference-in-differences techniques have been 

recently proposed analysis of the effect of trade agreements on trade (Baier and Bergstrand, 

2009; Egger et al., 2008, respectively). These methodologies are proven useful in controlling for 

the contemporaneous endogeneity of FTA because they consent to isolate the effect of trade 

agreements from the impact of other determinants.  

In both methods, the impact of the treatment is given by the difference between the trade 

flows for the country-pairs that joined a trade agreement and for the country-pairs that did not. 

With matching, the possible correlation between changes in the volume of trade between the two 

groups can be eliminated using a vector of observable characteristics (Rosembaum and Rubin, 

1983; Baier and Bergstrand 2009). With difference-in-differences, we are able to control for 

unobservable but constant characteristics and then to better isolate the effect of trade agreements 
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from any other determinants. In both ways, it is possible to have an estimation of the impact 

when the treatment is endogenous and when finding a good instrument is problematic. The 

combination of the two methodologies allows us to control for both the observable and 

unobservable determinants of trade flows different from the treatment and then provide a more 

efficient estimation (Blundell and Costa Dias, 2000).    

However, there is an additional source of endogeneity of trade agreements, given by the 

fact that current volume of trade can be correlated with the future presence of FTA. It is likely 

that future participation in a trade agreement affects current volumes of trade. The possibility of 

this feedback effect (Wooldridge, 2000) contradicts the strict exogeneity assumption and can 

produce biased estimates, since DID estimation does not control for this source of endogeneity.  

Moreover, it is likely that FTA affects trade flows not only in the year when the 

agreement is signed but in following years (Baier and Bergstrand, 2007; Magee, 2008). Recently, 

Baier and Bergstrand (2009) estimate the long-run effect of FTA on trade flows using matching 

econometrics over 40 years, considering the impact over time is given by the average of the 

treatment effects over the sample period.  

In this paper, we exploit two modifications of the combined matching-DID approach. The 

first is related to the estimation model. In DID, the effect of the treatment is estimated by an OLS 

regression. We control for endogeneity also at this stage using instrumental variables estimation 

instead of OLS. In particular, one of the instruments is the lagged value of the sum of the GDP of 

the countries, one of the explanatory variables of the probability of entering an FTA. We use this 

IV in order to consider the potential correlation between the existence in the past of trade 

agreements and the current volume of trade flows. The other instrument is the number of FTA 

signed in a given year by one country of the pairs we are analyzing. As we will show later in the 
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paper, these instrumental variables thoroughly satisfy the exclusion restriction and are less 

problematic than the variables related to the institutional environment which are usually included 

as instruments in research on trade agreements. 

The second modification is introduced to estimate, within a method that controls for 

endogeneity, the delayed effect of FTA on trade. The DID methodology compares the volume of 

trade before and after a treatment, in our case, the signing of a trade agreement. In Egger et al. 

(2008), the effect on the change in trade flows is estimated using the year before and the year 

after the signing of the agreement. Therefore, this can give an evaluation of the immediate 

impact FTA has on trade.  

In order to estimate if a trade agreements affects trade some years after its introduction, 

we use the change in trade flows over periods of 5 and 10 years. Differently from the estimation 

of Baier and Bergstrand (2009), this methodology allows us to have some insights into the 

performance of trade flows as a consequence of entering a trade agreement and not only a 

measure of the average effect of participation in FTA. The impact of FTA could be different 

according to the evolution of the agreements over time; for this reason, we want to consider the 

impact of a trade agreement from the year it started and not how the presence of FTA affects 

trade. 

The estimation is performed using a data set on trade agreements and trade flows for 30 

OECD countries from 1970 to 2008. The results show that when we consider endogeneity in its 

different aspects, using DID and instrumental variables, the impact of FTA on trade is higher 

than when we do not control for the feedback effect. The results also show an increasing impact 

of trade agreements on trade flows over time and that this effect is higher when we fully consider 

the potential endogenity of FTA.  
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The organization of the paper is as follows: Section 3.2 presents results from standard 

estimations of the effect of FTA on trade and discusses their limitations; Section 3.3 introduces 

the empirical model we use to control for feedback effect and to obtain an estimation of the 

dynamic effect of FTA. Section 3.4 presents the results of the estimations. Section 3.5 concludes.    

3.2 Preliminary Results and Empirical Issues 

The study of the effects of trade agreements on trade have been extensively analyzed in 

the last 60 years, while the number of trade agreements signed worldwide has rapidly  

increased. The literature on the impact of regional trade agreements on trade discusses two main 

forces, trade creation and trade diversion, that contribute to increasing trade flows between the 

pair of countries forging an agreement (Viner, 1950). Table 3.1 presents the trade flows for pairs 

of countries with and without FTA
10

 in the years when a trade agreement has been signed. 

Clearly, trade flows for country pairs with a trade agreement are higher than  

Table 3.1 - Sum of bilateral trade flows in countries with FTA and without FTA 

Year 
Log sum of trade with an 

FTA 

Log sum of trade without an 

FTA 

Log sum of trade with a new 

FTA 

1973 17.21 14.61 16.51 

1981 17.09 15.04 15.39 

1983 17.01 14.85 16.7 

1986 16.75 15.11 15.89 

1989 17.2 15.42 21.04 

1994 16.67 15.65 15.37 

1995 16.74 15.72 16.46 

1997 16.75 15.83 15.27 

1998 16.81 15.83 14.15 

1999 16.83 15.82 15.89 

2000 16.67 15.95 15.06 

Note: Log of real sum of bilateral trade flows are used. Zero trade flows and missing values are excluded. 

 "New FTA" is an FTA signed in the year while FTA includes all FTAs signed up to that year. 

                                                 
10

 In this essay, we consider not only FTA but also custom unions, common market, and economic unions, as given 

in the Baier and Bergstrand (2004, 2007, and 2009) dataset. In addition, the authors specify that they are considering 

“deeper economic integration agreement.” For a distinction between deeper and shallow integration and their effect 

on trade, see Dee and Gali (2003).  
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for pairs without FTA. In addition, Table 3.1 presents the volume of trade in a given year for 

country pairs with an FTA signed in that year. It is in general lower than trade flows for 

countries that also have a trade agreement signed in the previous years. The presence of FTA and 

the presence of an FTA signed in a given year seem to have a different association with trade 

flows. Moreover, the effect of FTA is most likely to appear in the years after the initial 

agreement. For this reason, we focus our analysis on the effect of new trade agreements on 

volumes of trade, instead of FTA in general, and we think this choice can help in analyzing the 

dynamic nature of the relationship between FTA and trade.  

Free trade agreements enter the econometric specifications through a dummy equal to one 

for pairs of countries with an FTA active in that year, as described by the following equation: 

TFijt =  + d FTAijt + Xijt + eijt  ,                            (3.1) 

where subscripts i and j indicate the source and host country, respectively, and t indicates the 

year; TFijt is the bilateral trade flows between country i and j; FTAijt  = 1 for a pair of two 

countries that have established an FTA at year t, and 0 otherwise; and where Xijt contains control 

variables.   

Typical empirical literature on the effect of FTA on trade is based on the results of OLS 

estimation on the gravity equation. In the original formulation, the gravity equation relates the 

volume of trade to three sets of variables: the size of the countries involved and the physical and 

cultural distance. These first two dimensions are measured respectively by the GDP of the 

countries and by the distance between the economic centers of the countries, together with a 

dummy for the presence of a common border. The presence of a common language shared by the 

countries, that can make trading easier, is the measure for the cultural distance.  

Subsequent formulations include other variables related to the endowments of the 
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countries in terms of physical capital and skilled and unskilled labor force (Carr et al. 2001). In 

addition, our set of explanatory variables includes variables from the gravity equation described 

before and three indicators of the endowment of the countries: similarity in physical capital, in 

human capital and in low-skilled labor force. The definition of these indicators and the list of the 

agreements included in the analysis are provided in Appendix A together with the data sources 

and other details about data collection. Our analysis includes trade flows for 30 OECD countries 

for the years 1970-2008.   

We provide preliminary empirical evidence to illustrate the characteristics of OLS 

estimation for this topic. Our empirical specification is a gravity equation, as described in 

equation (3.1). Table 3.2 provides these preliminary estimation results using pooled OLS. 

Column 1 shows that the coefficient for FTA is significant and positive. On the contrary, the 

presence of an FTA signed in a given year (column 2) does not have a significant effect on the 

trade flows of the same year. The first result is consistent with standard findings about the impact 

of FTA on trade flows.   

Table 3.2- OLS regression for FTA and NEW FTA 

  FTA NEW FTA 

fta  0.217 9.17 *** -0.0982 -1.33  

sumgdp 0.8115 146.58 *** 0.8118 88.06 *** 

unskilled  0.0497 2.36 * 0.1054 3.34 ** 

skilled  -0.0175 -0.94  -0.0572 -2.57 * 

capital_end  -0.0313 -1.77 * -0.0711 -2.49 * 

ldist  -0.7509 -66.96 *** -0.8217 -51.65 *** 

lang  0.8026 21.78 *** 0.891 14.79 *** 

adj  0.4592 10.63 *** 0.3655 5.16 *** 

_cons  -21.0722 -71.47 *** -20.554 -42.62 *** 

N 6242     2162     

R squared 0.8474     0.8542     

Note: The dependent variable is the sum of bilateral real trade flows. Zero trade flows and missing values are 

excluded. "New FTA" is an FTA signed in the year considered while FTA includes all FTAs signed up to that year. t 

statistics are provided close to the coefficients, * p<.10, ** p<.05, *** p<.01. 
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Another way to analyze the question is looking at the cross sections. Table 3.3 reports the 

estimates of the dummy for trade agreements for the years when there was new membership in 

FTA. The coefficients for the presence of FTA (column 1) and for the new FTA (column 2) have 

different signs over time, and sometimes they are not significant. Baier and Bergstrand (2009) 

provide similar results for the presence of FTA; the authors claim that these implausible 

estimates are a consequence of the weakness of OLS in this framework.
11

  

 

 

Table 3.3 -Coefficients for FTA and NEW FTA in a cross section of OLS regressions 

Year FTA NEW FTA 

1973 0.248 0.88 -0.004 0.01 

1981 0.319 1.52 -0.056 0.15 

1983 0.519 2.49* 2.111 2.06* 

1986 0.318 1.99* -0.034 0.15 

1989 0.414 2.77** 0.091 0.1 

1994 0.036 0.38 -0.487 2.66** 

1995 0.376 2.93** 0.343 2.38* 

1997 0.361 3.04** 0.514 0.67 

1998 0.397 3.45** -0.935 1.25 

1999 0.399 3.46** 0.229 0.3 

2000 0.071 0.68 -0.787 4.17*** 

Note: The dependent variable is the real sum of bilateral trade flows. Zero trade flows and missing values are 

excluded. "New FTA" is an FTA signed in the year considered while FTA includes all FTAs signed up to that year. t 

statistics are provided next to the coefficients, * p<.10, ** p<.05, *** p<.01. A set of independent variables, 

including the sum of the GDPs of the countries, the log of the distance, the dummy for the common language and for 

the common border, are included but their estimated coefficients are omitted in the above table.  

  

We discuss how we handle each of the potential issues in the econometric estimation of the 

                                                 
11 In particular, they discuss three limitations. First, it does not control for the potential endogeneity of FTA 

associated with the bilateral unobserved heterogeneity in the intercept term and for its correlation with the 

regressors. Second, OLS does not allow for considering that the effect of FTA can appear after some delay. Third, 

the estimation based on OLS assumes that the relationship between FTA and trade is log-linear, while no evidence is 

available to support this. All these issues can lead to biased and inconsistent estimations. We discuss some of them 

later. 
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effect of FTA on trade flows.  

First, there are unobserved country-specific factors, historically and geographically time 

invariant, that affect the relationship between FTA and trade flows. In the estimations, country-

fixed effects usually control for them. However, there are still bilateral unobserved fixed effects 

related not to a single country, but to the pair of countries, and they too are an important source 

of endogeneity. Only recently, researchers have acknowledged the importance of these effects 

and how they can lead to underestimating the effect of FTA on trade flows (see, for example, 

Baier and Bergstrand, 2007). In such cases, panel estimation produces improved results, with 

respect to OLS, because the bilateral unobserved fixed effects are considered explicitly using the 

intercept term. In the following equation: 

TFijt = ij + d FTAijt +  Xijt + eijt  ,                            (3.2) 

where ij denotes the unobservable bilateral heterogeneity effect, associated with the pairs of 

countries in the sample.  

Table 3.4 presents the results of the estimation of equation (3.2) using both the presence 

of FTA and the presence of a newly signed FTA. Column 1 shows the estimates for the 

regression where we used the dummy for new FTA, while column 5 reports the results for the 

estimation with the dummy for the presence of FTA. As before, the coefficients for new FTA 

were not significant, while the coefficient for FTA was significant and positive. This result does 

not change when using a different set of explanatory variables.  

Second, one of the limitations of this estimation method is that it does not fully consider 

the possibility that the relationship between FTA and trade flows is dynamic. This issue can be 

more important when analyzing the effect of new FTA, than the effect of the presence of FTA, 

since in this sample we do not have the presence of FTA in the following years. We examine this 
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issue in more detail in the next section.     

Table 3.4 - Panel estimation and panel estimation with lags and forward values of FTA 

 (1) (2) (3) (4) (5) (6) (7) 

Newfta -0.007 0.027 -0.033 0.043**    

 (-0.30) (0.91) (-1.29) (2.22)    

Fta     0.126*** 0.048 0.172*** 

     (7.27) (1.53) (5.55) 

Sumgdp 0.960*** 0.941*** 0.946*** 0.191*** 1.242*** 1.231*** 1.131*** 

 (25.17) (23.94) (24.63) (5.20) (56.94) (56.13) (45.94) 

Unskilled -1.129*** -1.120*** -1.127*** -0.604*** -1.383*** -1.361*** -1.197*** 

 (-5.04) (-5.00) (-5.03) (-3.48) (-12.17) (-11.98) (-9.45) 

Skilled 0.001 0.002 0.001 0.011 0.001 0.001 -0.000 

 (0.15) (0.19) (0.09) (1.64) (0.12) (0.12) (-0.03) 

capital_end 0.251*** 0.259*** 0.269*** 0.182*** 0.178*** 0.176*** 0.194*** 

 (3.98) (4.10) (4.26) (3.72) (4.77) (4.74) (4.95) 

d80 0.222*** 0.220*** 0.234*** -0.016 0.465*** 0.467*** 0.374*** 

 (7.08) (7.04) (7.45) (-0.63) (20.80) (20.92) (16.04) 

d90 0.098*** 0.098*** 0.099*** 0.005 0.227*** 0.231*** 0.198*** 

 (6.20) (6.18) (6.24) (0.43) (17.01) (17.31) (14.81) 

fta_1  0.057**    0.064  

  (2.04)    (1.54)  

fta_f   0.153**    0.056 

   (2.45)    (1.27) 

fta_f2   -0.035    -0.075 

   (-0.48)    (-1.61) 

fta_f3   -0.015    -0.079** 

   (-0.24)    (-2.05) 

tf_1    0.579***    

    (34.86)    

fta_2      -0.096**  

      (-2.33)  

fta_3      0.144***  

      (4.79)  

_cons -35.888 *** -34.849 *** -35.145 *** -3.812 ** -51.364 *** -50.746 *** -45.193 *** 

 (-17.33) (-16.35) (-16.85) (-2.06) (-43.04) (-42.30) (-33.62) 

N 2162 2162 2162 2161 6242 6242 5532 

Rmse 0.216 0.216 0.216 0.167 0.275 0.275 0.265 

r2 0.459 0.460 0.463 0.677 0.594 0.596 0.529 

r2_a 0.350 0.351 0.354 0.612 0.567 0.569 0.493 

Note: The dependent variable is the sum of bilateral real trade flows. t statistics in parentheses, * p<.10, ** p<.05, 

*** p<.01. fta_1f, fta_2f, and fta_2f denote the future values of FTA; fta_kf = ftaij,k,, k = 1, 2, 3. tf_1 is the lagged 

value of the dependent variable, the sum of bilateral trade flows. The first 4 columns refer to the estimations with 

new membership in FTA while the last three refer to the estimations with the membership in FTA. 

 

Third, in addition, participation in FTA is voluntary: The presence or not of a trade 

agreement between two countries is not random, countries self-select into them. Therefore, 

participation in FTA is not exogenous. Moreover, the motivations that lead a couple of countries 
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to sign an FTA can be the same that explain the volume of trade between them, and they can be 

unobservable. For this reason, evaluating the effect of trade agreements on trade will produce 

biased estimates unless the potential endogeneity of FTA is considered.   

Another method proposed in the empirical literature to deal with the endogeneity of FTA 

is panel IV estimation. However, usually the variables suggested as instruments do not satisfy the 

exclusion restriction because they are correlated with both the dependent variable and the 

endogenous regressor. This happens also with the measures of institutional quality, usually used 

as instrument in the literature on free trade agreements.  

3.3.1 Matching Techniques 

Recently, matching methods have been used in the literature about free trade agreements 

and trade flows as a potential procedure to deal with endogeneity. A dummy variable for the 

presence of the treatment is not sufficient to build a valid control group when the treatment is not 

received randomly. There can also be other explicative variables that are correlated with 

participation in the treatment and with the outcome on which the effect of the treatment is 

measured. The idea behind matching is that the treatment is isolated from all other variables that 

can affect the outcome by comparing the treated observations with controls (Rosenbaum and 

Rubin, 1983). The controls are similar to the treated observations regarding the observable 

variables, the only difference being the treatment noncontrol variables receive. This is the idea 

behind the label “selection on observable” given to these procedures (Heckman and Robb, 1985; 

Moffitt, 1996). 

This procedure is similar to simulating a randomized experiment, because there will not 

be a systematic difference in the reaction to the treatment of any two observations with the same 
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characteristics. Therefore, the difference in the value of the dependent variable between the 

treated and controls will be given only by the treatment. In particular, the effect of the treatment 

is measured by the difference between the average effect on the treated and on the control group 

(Rosenbaum and Rubin, 1983). An assumption of primary importance is that the difference 

between the observations in the treated and untreated groups comes from their observable 

characteristics, because when these are controlled for, the treated and the control observations to 

which the treated are matched have to be identical, apart from the treatment.  

Since it is difficult to do a matching using all the observable characteristics, a univariate 

measure, like the propensity score
12

 (Rosenbaum and Rubin, 1983), is usually used. This 

measure is built computing the probability, based on observables, for all the country-pairs 

receiving the treatment. Treatment selection is specified by a probit model, where the latent 

variable model can be expressed with the following: 

FTA
*
=xβ+ e,   FTA=1[FTA

*
 >0],     (3.3) 

where x is the vector of observable explanatory variables and e is the error term. Equation (3.4) 

gives the probability model to be estimated: 

P(FTA=1| x)= P(FTA
*
 >0|x).                     (3.4) 

The setting of a functional form for the relationship between the treatment and its 

determinants is required. In our case, we need to assume the functional form for the relationship 

between new membership in a trade agreement and the characteristics of the countries. This step 

can be problematic since the gravity equation, often used in the empirical study about trade 

flows, suggests a log-linear form, but there is not unanimous agreement about this. The treated 

                                                 
12

 There is also the Mahalanobis distance metric (Rosenbaum and Rubin, 1985): It weights each coordinate of the 

matrix of covariates proportionally by the inverse variance of that matrix. 
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observations are matched to untreated observations using the predicted probability of entering an 

FTA. There are different ways of performing the matching: An observation can be matched to 

the observations with the closest predicted probability (one-to-one matching), to the five 

observations with the closest probabilities (five-nearest neighbors), or using the kernel density 

matching. The latter is a function that computes the difference between propensity scores of the 

treated and the controls and assigns declining weights according to this difference.   

Matching is frequently used in labor economics, but there are a limited number of 

applications of this method in international economics
13

. Baier and Bergstrand (2009) give an 

important example, for our analysis, of its application: The authors stress the problem of the 

functional form in the matching procedure for the study of international trade flows and the 

importance of analyzing the effect of FTA over time. For these reasons, they use a matching that 

is based not on the log-linear form but on nearest neighbor matching, suggested by Abadie and 

Imbens (2006). This procedure matches the treated observations to the controls using the 

covariates and not a value, like the propensity score, produced by plugging them into a precise 

functional form.  

In addition, in order to have an estimate of the long-run effect of FTA, they perform 

matching estimations on a cross-section of countries from 1960 to 2000. The treatment effect is 

evaluated every five years, and the long-run effect is given by the average of the treatment effect 

over the nine years
14

. With this procedure, the authors estimate a value for the effect of FTA 

higher than in the previous estimation and more stable over the years. 

 

                                                 
13

 For example, Persson (2001). 
14

 There is a growing mass of literature about the application of matching to problems implying a dynamic 

relationship between the dependent variable and the treatment. For a review, see Lechner (2004). 
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3.3.2 Matching and Difference-in-differencess 

As explained before, matching strongly relies on the assumption that the differences 

between the treated and control groups are given only by observable characteristics. However, 

the validity of this assumption is limited, because there are many sources of unobserved 

heterogenity that violate it. In order to obtain a better matching based also on unobservable 

characteristics, matching is often combined with DID estimation. According to Blundell and 

Costa Dias (2000), this procedure also allows for controlling the constant but unobservable 

explanatory variables and better isolating the effect of the treatment.   

In our case, the DID treatment effect of the new FTA membership on trade flows is 

measured by comparing the difference in the volume of trade between the treated and the control 

group before and after the treatment takes place. Since there are no observations about the effect 

of FTA on the control group, because these country-pairs did not sign a trade agreement, we 

have only an unobserved counterfactual created with the matching technique. Let D be a dummy 

equal to 1 for the country-pairs that joined an FTA and 0 otherwise. Let T be another dummy 

equal to 1 for the period after the treatment and 0 otherwise. The volume of trade will be given 

by: 

TFijt= c0+c1Dijt+c2Tijt+c3(Dijt* Tijt)+eijt ,                             (3.5) 

and the treatment effect is the estimate of c3, the coefficient of the interaction term between the 

dummy for the treatment and for the period after the treatment. We can write the same equation 

in differences and have: 

 ΔTFij= α+ δ Dij+eij ,                                                                         (3.6) 

where ΔTFij is the difference between trade flows before and after the treatment. The coefficient 

δ can be also expressed as δ=ΔTFFTA - ΔTFNFTA, where ΔTFFTA is the difference between trade 
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flows before and after the signing of FTA for the country-pairs that join an FTA, and ΔTFNFTA is 

the difference between trade flows before and after the signing of FTA for the country-pairs that 

did not receive the treatment. 

An important step is to take the pre-treatment and post-treatment period of equal length, 

in order to have consistent estimates of the treatment (Bertrand et al., 2004). This is, however, 

according to Baier and Bergstrand (2009), a limitation of the method when we want to estimate a 

long-run effect, as in the case of FTA. Egger et al. (2008) use the combination matching-DID 

procedure to estimate the effect of FTA on trade flows. In order to have a balanced period, they 

use a biannual window around the years when new FTA were signed: In this way, they are able 

to estimate the effect one year after the country-pairs join the agreement, providing a measure for 

the contemporaneous treatment effect. The estimates of Egger et al. (2008) provide evidence that 

the effect of membership in FTA on trade flows is higher than previous results based on panel 

estimation. As concluded also from the analysis of Baier and Bergstrand (2009), controlling for 

endogeneity reveals a stronger role of FTA for trade.  

3.3 Proposed Methods 

3.3.1 A Modified Matching–DID Approach and the Intertemporal Effect 

In order to have an unbiased estimate of the effect of FTA on trade flows, we have to 

consider that the relationship between FTA and trade is dynamic. There are two points of the 

intertemporal nature of the relationship
15

 that we need to address from an econometric point of 

                                                 
15

 In addition, the current level of trade flows between two countries can be affected by the previous volumes of 

trade between them. It is likely that the relationship, in terms of trade, between two countries will continue and 

increase over time. In Table 4, column 4, we provide preliminary evidence for our sample that the current value of 

trade flows may depend on its values in the past; the coefficient for the lagged variable of trade flows is significant 

when it is considered among the determinants of the current volume of trade. 
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view.  

First, recent empirical literature shows that the effect of FTA on trade appears with some 

delays. For example, Baier and Bergstrand (2007) claim that FTA affect trade for 15 years after 

their implementation and that FTA have phase-in periods of 5 and 10 years. Other empirical 

results suggest that regional agreements have an anticipatory effect on trade flows and that these 

effects continue for up to a decade after the year of their implementation (Magee, 2008). Even if 

there is no agreement as to the size of the delay between the signing of an agreement and its 

effect on trade, the available evidence supports the effect of FTA on trade over time. 

In Table 3.4, column 2, we provide preliminary evidence from our sample that the current 

value of trade flows may depend on the presence of FTA in the past: The coefficient for the 

lagged variable of FTA is significant and positive when it is considered among the determinants 

of the current volume of trade. The second point is related to the possibility that there is another 

source of endogeneity if the existence of future FTA has a positive correlation with the current 

volume of trade flows. With strict exogeneity, we assume that, conditional on the past level of 

trade flows and on the unobservable country-pair characteristics, the current level of trade is not 

related to the values of covariates in the past or in the future. Therefore, if there is non-zero 

covariance between the future presence of FTA and the current level of trade, 

Cov(FTAijt+s,eijt)≠0, for s>0, strict exogeneity fails because of feedback effects. In the literature, 

there is evidence of this possibility, and it is indicated as the anticipatory effect of trade 

agreement: Between the countries involved, there is significant increase in trade in the years 

before the signing of the agreement (Frankel, 1997; Magee, 2008).  

The results in Column 3 of table 3.4 show that this issue is relevant when we evaluate the 

effect of FTA on trade for our sample: The coefficients for the forward values of FTA are 
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significant. Matching and the combination of matching and DID can address the endogeneity 

given by the simultaneous correlation between the dependent and the explicative variable but are 

not suited to handle the feedback effect. Matching is performed using only one period, without 

considering the past values of the determinants of trade flows. The DID procedure in the 

combined matching-DID method is an OLS regression that does not handle endogeneity. In the 

following paragraphs, we suggest a modified matching-DID method that addresses the 

endogeneity of FTA in the estimation of trade volumes. We apply this procedure, with an 

additional change in order to estimate the effect of FTA over an extended time frame.   

3.3.2 Estimating the Delayed Effect of FTA on Trade Flows 

In order to consider this second source of endogeneity, we substitute the OLS regression 

with a two-stage estimation. We choose two sets of instruments, one that reflects “peer effects,” 

and one that considers the past experience of trade agreement. The first instrument is the n_fta_j, 

the number of FTA joined by one of the countries in the pair in a given year. According to 

Baldwin (1994), the formation of regional agreements among some countries activates the 

creation of additional agreements or the enlargement of the original one. This happens because 

the original agreement causes trade diversion to non-members, but they will try to join it or to 

create an alternative treaty. For this reason, the number of FTA signed by one of the countries 

involved in the trade agreement with other countries is a good predictor of the country`s 

participation in an FTA. However, this variable does not have a high correlation with the volume 

of trade of the country-pair. In fact, n_fta_j has a low correlation with the volume of trade (0.16), 

but a high correlation with FTA (0.71), the endogenous variable. For this reason, it is a variable 

that satisfies the exclusion restriction for instruments. The second instrument, the lag of the sum 
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of the GDPs of the countries, reflects the determinants of trade in the past, and for this reason, it 

is useful to control for the potential correlation between the error term in the equation for trade 

and the variable for FTA in the future.  

To the best of our knowledge, there are no studies on the effect of trade agreements on 

trade that apply a combined matching-DID estimation procedure that considers also the effect of 

FTA over time
16

. In order to evaluate the delayed effect of trade agreements, the volumes of 

trade of treated and untreated are compared 5 and 10 years after the year when the trade 

agreements were signed. The estimation equation is the same as equation (3.6) we discussed in 

Section 3.3. The dummy variable for the periods pre- and post-treatment has its usual value, but 

this time the period after the treatment is 5 (10) years after the signing of the FTA instead of the 

subsequent period.  

We think that this procedure allows us to consider the performance of trade flows as a 

consequence of entering a trade agreement. Measuring the effect of FTA for two different points 

in time gives us an idea of how the effect changes over time. We think that this is more 

informative than the measure of the average effect of participation in FTA.   

One problem with this estimation method is that we are not able to consider how a trade 

agreement changes over time. For example, it is not possible to include in our analysis the fact 

that some agreements enlarge to new countries. This can give an imprecise estimation of the 

effect, because being part of a trade agreement can affect its members in different ways 

according to the evolution of the agreement and to the number and the characteristics of the 

countries joining it over time. Since the method is not able to control for this, we try to better 

                                                 
16

 There are some studies in international economics that employ a matching-DID procedure. However, they do not 

focus on the effect of FTA on trade but, for example, on FDI and plant productivity (Arnold and Javorcik, 2009) or 

on FDI and productivity growth (Girma and Gorg, 2006). In addition, these studies estimate the contemporaneous 

effect or a short-term effect (no more than 4 years).  



 

61 

 

isolate the effect of the original agreement, considering only the FTA signed in a given year and 

not all the FTA valid in that year.   

3.4 Estimation Results Using the Newly Proposed Solutions 

3.4.1 The Probability of Entering an FTA 

The first step in applying the matching-DID procedure is to have a good match between 

the treated and untreated observations. The quality of the matching is also important. As 

indicated in Section 3, our matching is based on the propensity score: The probability of entering 

an FTA is assigned to each country-pair, and according to this value, the treated observations are 

matched to the untreated ones. 

The recent literature on trade agreements provides some insights about the determinants 

that can explain the choice to sign a trade agreement (for an example, see Baier and Bergstrand, 

2004; Magee, 2003). Table 3.5 presents the results for different probit model specifications 

chosen following these suggestions. The results in Column 1 are obtained using the variables 

included in the original specification of the gravity equation.  

Consistent with previous results, our findings show that the probability of forming an 

FTA is positively correlated with the size of the countries involved. We measure the country size 

with the similarity in bilateral GDP. From the results, we can see also the negative correlation 

between distance and FTA: As suggested in the literature, the gains from trade agreements 

increase as the distance between the countries involved decreases. We do not have a significant 

role for the presence of a common language between the countries nor the presence of common 

border.  
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Table 3.5 - Probability of entering an FTA 

 

 
(1) (2) (3) (4) (5) (6) (7) 

Sumgdp -0.084** -0.099*** -0.105*** -0.112*** 0.099*** 0.060*** 0.020 

 (-2.49) (-3.07) (-3.18) (-3.06) (9.02) (4.75) (1.55) 

Similgdp 0.276***   0.328*** 0.323***   

 (2.78)   (2.75) (11.87)   

Ldist -0.249*** -0.225*** -0.232*** -0.179*** -0.989*** -0.961*** -1.027*** 

 (-4.71) (-4.32) (-4.41) (-3.17) (-44.62) (-40.01) (-41.00) 

Lang 0.114 -0.075 -0.070 0.047 0.123 0.157* 0.186** 

 (0.44) (-0.32) (-0.30) (0.18) (1.42) (1.84) (2.11) 

Adj -0.439* -0.146 -0.148 -0.324 -0.938*** -0.813*** -0.834*** 

 (-1.94) (-0.76) (-0.77) (-1.40) (-12.86) (-10.66) (-10.73) 

Unskilled  0.081 0.100 -0.144  0.102* 0.172*** 

  (0.59) (0.73) (-1.03)  (1.89) (3.09) 

Skilled  0.150 0.139 0.257  0.137*** 0.080* 

  (1.36) (1.27) (1.64)  (3.21) (1.81) 

capital_end  -0.146 -0.159 -0.257**  -0.137*** -0.203*** 

  (-1.39) (-1.51) (-2.08)  (-3.23) (-4.67) 

d80   -0.173    -1.039*** 

   (-1.04)    (-15.51) 

d90   -0.159    -0.485*** 

   (-1.23)    (-11.20) 

_cons 4.744*** 5.313*** 5.768*** 5.666*** 1.962*** 3.735*** 6.542*** 

 (2.65) (3.18) (3.35) (2.95) (3.51) (5.98) (9.72) 

N 2585 2320 2320 1976 8082 6678 6678 

Pseudo R2 0.069 0.057 0.059 0.061 0.347 0.315 0.351 

Note: the dependent variable is the probability of new membership in FTA (first four columns) and the probability 

of membership in FTA. t statistics in parentheses. * p<.10, ** p<.05, *** p<.01 

 

Following the capital-knowledge model, we introduce three additional explanatory 

variables in the specification estimated in Column 3, related to the similarity in the endowment 

of physical capital, human capital, and low-skilled labor. However, there are different ways to 

measure factor endowments, and there is no conclusive literature about the sign of the 

relationship between these indicators and the probability of entering an FTA. We follow 

Helpman (1987) and Egger et al. (2008) in deriving these measures. While the coefficients for 

the similarity of human capital and low-skilled labor are not significant, the similarity in capital 

endowment is negatively associated with the likelihood of forming a free trade agreement. Our 

result for the endowment of physical capital is in line with Egger et al. (2008). 
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As an additional explanatory variable, we introduce to the specification reported in 

column 4 the number of free trade agreements signed by one of the countries involved. This 

variable has a highly significant and positive coefficient. The last three columns of Table 3.5 

present the estimation results for the probability of entering an FTA when the dummy for FTA is 

indicating the presence of FTA, and not only the fact that an FTA has been signed in a particular 

year. In this second set of estimations, the dummy for FTA, our dependent variable, is 1, not only 

in the year the agreement started, but also in the following years, until the agreement is enforced 

between the countries. The estimates of the coefficients in the different specifications are in line 

with the findings previously discussed. In addition, the coefficients for the similarity in human 

capital and low-skilled labor are significant and positive, as also reported by Egger et al. (2008).  

The specification in column 4 is the one with the highest explanatory power in terms of 

McFadden`s Pseudo R
2
, and we use this model to build first the propensity score and then the 

matching. However, using a different specification does not make for significant differences in 

our estimation of the effect of FTA. After the matching, we check the similarity of samples of 

the treated and control observations with respect to the various explanatory variables (“balancing 

property”): The null hypothesis of the similarity is not rejected for all the regressors.  

3.4.2 The Contemporaneous Effect of FTA on Trade Flows - Controlling for Feedback Effect 

The DID treatment effect of new FTA membership is measured using kernel density 

matching, an estimator based on propensity scores. In particular, it assigns declining weights to 

the controls, according to the difference between the propensity score of the treated and 

untreated observations. Table 3.6 reports the contemporaneous treatment effects of new FTA 

membership. We measure the impact of FTA, for the treated and the control country-pairs, 

comparing the volumes of trade the year before the agreement is signed with the volume of trade 
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in the year the FTA is established.  

When the standard DID procedure is used, the effect of new FTA is 0.14. This finding is 

close to previous results in the literature about the effect of FTA membership, in particular the 

estimates of Egger et al. (2008) and Baier and Bergstrand (2007). In particular, we can compare 

our results with the effect estimated in Table 3.4, column 3 of Egger et al. (0.08) and the value in 

Table 3.6, column 3 of Baier and Bergstrand (0.19). Apart from the methodology, two important 

differences between this work and that of Baier and Bergstrand are that our data set contains a 

smaller number of countries and it covers a shorter period.  

 

Table 3.6 - Contemporaneous effect of entering an FTA on trade 

 NEW FTA FTA 

 DID DID+IV DID+IV(2) DID DID+IV DID+IV(2) 

D 0.14 0.28 0.24 0.009 0.02 0.02 

 6.18*** 5.63*** 6.16*** 1.90* 3.76*** 3.78*** 

Weak iv test  83.72** 299.04***  4445.62*** 2986.27*** 

Underid. test  62.02*** 514.50***  2511.35*** 2517.53*** 

Hansen J stat  0.239 1.897  27.8 32.54*** 

Endog. test  20.69*** 22.85***  11.62*** 17.57*** 

N 1834 1834 1201 5464 5464 5464 

Note: dependent variable is the bilateral sum of real trade flow in the year the FTA has been signed.  Figures below 

DID coefficients are t statistics. In the column DID+IV, our IV is the number of fta in which one of the two partner 

countries is included In the column DID+IV(2), our IV is the lag of the sum of the GDP of the two countries 

involved in the same FTA t statistics in parentheses. * p<.10, ** p<.05, *** p<.01. The sum of GDPs and the 

similarity in GDP are included in the specification but their estimated coefficients are omitted in the above table. 

 

As discussed in the previous sections, this result is obtained using a procedure that does 

not fully control for endogeneity. In particular, we want to address the bias given by the presence 

of a feedback effect. In order to do this, we run 2SLS estimation, instead of the OLS, using as the 

instrument a variable that reflects that effect. Our variable is n_fta_j, the number of FTA joined 

by one of the countries in the pair in a given year. As previously discussed, this variable has a 

low correlation with the volume of trade but a high correlation with FTA, the endogenous 
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variable. The estimated effect for new membership in FTA is now 0.28. The larger value shows 

that with the previous estimation, we found downward biased estimates of the treatment effect.  

We run an additional two-stage DID estimation using as the instrument the lagged value 

for the sum of the GDPs of the countries, another variable that satisfies the exclusion restriction. 

Since this is one of the explanatory variables of the probability of entering an FTA, it is carrying 

information about the past experience of FTA and therefore can be useful in considering the 

potential correlation between the existence in the past of trade agreements and the current 

volume of trade flows. The estimated treatment effect is 0.24, and this gives additional proof that 

when the endogeneity given by the feedback effect is not controlled for, the estimations are 

downward biased. We use the same procedure also for estimating the effect of the presence of 

FTA. The results, reported in Table 3.6, show that the impact of FTA on trade is lower when we 

consider as treatment the presence of FTA in a given year than when we evaluate the effect of 

the new memberships. However, the estimation is also downward biased when we do not control 

for the endogeneity given by the feedback effect.  

The part in the bottom section of the table reports some tests about the quality of the 

instruments. For our estimation, they provide evidence of valid instruments. In particular, they 

indicate that our instrumental variables are not weak (“Weak iv test”), that the IV have a high 

correlation with the endogenous variable (“Underid. Test”), and that the variable instrumented is 

endogenous (“Endogeneity test”). The Hansen J statistic tests whether the instruments are valid 

and therefore not correlated with the error term. Since the null hypothesis is that the instruments 

are valid, we want to accept it. This is the case for our estimation. Only when we use the lag of 

the sum of GDP as an instrument, in the estimation of the effect of the presence of FTA, we 
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reject the null hypothesis
17

. 

3.4.3 The Delayed Effect of FTA on Trade Flows 

We next address the possibility that the relationship between FTA and trade flows is 

dynamic. In particular, we estimate the effect of the new FTA membership on trade flows 5 and 

10 years after the signing of a trade agreement. Even if 10 years could be considered too short of 

a temporal framework to evaluate the impact of FTA, we think that this analysis can improve our 

knowledge of FTA. In particular, taking the average of the yearly effect of participation in FTA 

does not allow us to describe the evolution of the impact of entering a trade agreement over time.  

In this analysis, we measure the impact of new FTA for the treated and the control 

country-pairs, comparing the volumes of trade the year before the agreement is signed with the 

volume of trade 4 (9) years after the FTA is established. To consider also in this case the 

endogeneity given by the feedback effect, we perform, in addition to the standard DID 

estimation, the two-stage regressions with the instruments discussed before.  

The estimates for the impact after 5 years are in Table 3.7. The effect evaluated with the 

standard DID estimation is 0.20. When we control for endogeneity, we have an effect of 0.78 

with the peer effect instrument, and 0.88 with the lagged value of the sum of the GDPs. A 

comparison of these estimates with the results for the contemporaneous effect tells us that the 

values obtained with the standard DID would not have allowed us to gauge completely the effect 

over time of membership in a trade agreement. The second part of Table 3.7 reports the estimates 

for the impact of FTA participation; as before, the values are lower than the results for new FTA, 

but we can see the same trend. The tests about the quality of our instruments provide evidence 

                                                 
17

 For more details about the tests on the quality of the instruments, see Baum et al., (2007). 
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that the instruments are good. However, the Hansen J statistic for the regressions about the effect 

of the presence of FTA casts doubts on their validity. 

 

Table 3.7 - Effect of entering an FTA on trade after 5 years (add an underline) 

  NEW FTA FTA 

  DID DID+IV DID+IV(2) DID DID+IV DID+IV(2) 

D 0.2 0.78 0.88 0.03 0.1 0.1 

  4.70* 6.05 *** 5.42*** 2.75** 6.71*** 6.08*** 

Weak iv test  55.07*** 27.1***  2404.37*** 2064.73*** 

Underid. test  58.58*** 50.29***  2116.22*** 1737.41*** 

Hansen J stat  0.03 0.18  10.36** 23.53*** 

Endog. test  47.57*** 46.59***  37.08*** 47.81*** 

N 1708 1708 1688 3774 3774 3742 

Note: dependent variable is the bilateral sum of real trade flow 5 years after the FTA has been signed. Figures below 

DID coefficients are t statistics. In the column DID+IV, our IV is the number of fta in which one of the two partner 

countries is included In the column DID+IV(2), our IV is the lag of the sum of the GDP of the two countries 

involved in the same FTA. t statistics in parentheses. * p<.10, ** p<.05, *** p<.01. The sum of GDPs and the 

similarity in GDP are included in the specification but their estimated coefficients are omitted in the above table. 

 

Table 3.8 - Effect of entering an FTA on trade after 10 years 

 NEW FTA FTA 

 DID DID+IV DID+IV(2) DID DID+IV DID+IV(2) 

D 0.14 1.33 1.46 0.08 0.17 0.13 

 2.45* 5.75*** 4.86*** 4.36** 6.24*** 4.84*** 

Weak iv test  34.17*** 15.99**  1455.98*** 1189.66*** 

Underid. test  47.53*** 36.67***  837.02*** 1139.15*** 

Hansen J stat  0.001 6.60*  43.86*** 74.22*** 

Endog. test  65.84*** 44.77***  28.80*** 8.19** 

N 1382 1382 1296 2253 2253 2180 

Note: dependent variable is the bilateral sum of real trade flow 10 years after the FTA has been signed. Figures 

below DID coefficients are t statistics. In the column DID+IV, our IV is the number of fta in which one of the two 

partner countries is included In the column DID+IV(2), our IV is the lag of the sum of the GDP of the two countries 

involved in the same FTA. t statistics in parentheses. * p<.10, ** p<.05, *** p<.01. The sum of GDPs and the 

similarity in GDP are included in the specification but their estimated coefficients are omitted in the above table. 

 

Table 3.8 provides the results for the effect of new membership in an FTA 10 years after 

the agreement is signed. With the standard DID, we demonstrate that the effect of FTA after 10 

years is equal to the contemporaneous effect (0.14). On the contrary, with the DID controlling 
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for endogeneity, we demonstrate that the impact after 10 years of new FTA membership is 

higher than its contemporaneous effect and its impact after 5 years. The estimated effect is 1.33 

and 1.46, with the peer effect IV and with the lagged sum of GDP, respectively. Therefore, the 

estimates from the 2SLS regression reveal a stronger effect over time of membership in an FTA 

compared to what the standard DID procedure suggests. The same conclusion is offered when 

estimating the larger sample with participation in FTA, as shown in the second part of Table 3.8. 

According to the statistics in the bottom section of the table, the quality of the instruments is 

good but the correlation between the instruments and the error term is problematic. 

3.5 Conclusions 

The relationship between FTA and trade flows has received a lot of attention for its 

implications for welfare. Different econometric techniques have been used in order to analyze 

the impact of trade agreements on trade volumes, finding that FTA promotes trade. Previous 

empirical studies do not fully consider some econometric issues that can produce biased 

estimates. In particular, this paper claims that in empirical estimations, more attention has to be 

devoted to control for endogeneity when we analyze the dynamic relationship between trade 

agreements and trade flows. Recently, research has focused on contemporaneous endogeneity, 

with little focus on the possibility that there is a correlation between the error term in the 

equation for trade in t and the variable for FTA in the future. This possibility generates a 

feedback effect that is likely to produce downward biased estimations of the effect of FTA on 

trade. 

We use a modified version of the combined matching difference-in-differences approach, 

and we estimate the impact of trade agreement on trade for a set of OECD countries over the 
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years 1970-2008. The effect of FTA is measured 5 and 10 years after the signing of the 

agreement. Our results show that when we consider endogeneity in a more complete way, the 

impact of FTA is higher than in the estimations that do not control for the feedback effect. In 

addition, FTA affects trade right after its signing and also after some periods; in particular, trade 

agreements increasingly affect the volume of trade over time 
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APPENDIX 3A 

 

Data 

We describe here the data used in the estimations. Nominal bilateral trade flows are from 

the International Monetary Fund’s Direction of Trade Statistics for the years 1960 to 2008. The 

data are for the OECD members, plus Hong Kong and China, as listed in the Appendix. Bilateral 

trade is given by the sum of CIF imports and, in particular, by the sum of imports from i to j and 

imports from j to i. The values are given in US dollars, and in order to have the real value of 

trade flows, we scaled the nominal values using the American CPI for all urban consumers 

(1982-1984=100).  

Real GDP data (in constant US dollars) are from the World Bank’s World Development 

Indicators. The CIA Factbook is the source for the data about the physical distance, the 

language, and the existence of a common border. The set of Free Trade Agreement used in this 

paper and listed in the Appendix is a subset of the trade agreements considered by Baier and 

Bergstrand (2004, 2007, and 2009). We use three variables about a country’s factor endowment, 

particularly the similarity in capital endowment, the similarity in endowment of human capital, 

and in low-skilled labor. They are derived following Helpman (1987) and Egger et al. (2008) and 

using the variables about gross fixed capital formation and total labor force from the World 

Bank’s World Development Indicators and total tertiary education from OECD Statistic. 

 

 

 

 

 



 

73 

 

List of the countries included in the empirical estimation 

Australia  

Austria  

Belgium–Luxembourg  

Canada  

Chile 

China (Hong Kong)  

China,P.R.  

Denmark 

Finland  

France  

Germany 

Greece  

Hungary 

Ireland  

Italy 

Japan  

Korea  

Mexico 

Netherlands  

New Zealand 

Norway  

Poland 

Portugal 

Spain  

Sweden  

Switzerland 

Turkey 

United Kingdom  

United States  

 

List of the trade agreements included in the empirical analysis 

European Union, or EU (1958): Belgium–Luxembourg, France, Italy, Germany, Netherlands, 

Denmark (1973), Ireland (1973), United Kingdom (1973), Greece (1981), Portugal (1986), Spain 

(1986), Austria (1995), Finland (1995), Sweden (1995) Australia–New Zealand Closer 

Economic Relations (1983) 

US–Canada (1989) 

EU–Hungary (1994) 

EU–Poland (1994) 

North American Free Trade Agreement, or NAFTA (1994): Canada, Mexico, United States 

Canada–Chile (1997) 

Hungary–Turkey (1998) 

Mexico–Chile (1999) 
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EU–Mexico (2000) 

Poland–Turkey (2000) 

Source: Baier and Bergstrand, 2004 
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Table 3A1 - Description of the Variables and Descriptive Statistics 

Variable Description Obs Mean Std. Dev. Min Max 

ln_sum_tf log of flow of trade in year t 17755 15.34 2.21 3.74 21.70 

tf_1 log of flow of trade in year t-1 17373 5.31 2.21 3.64 21.68 

fta Free Trade Agreement (1=presence of FTA)in year t 19894 0.14 0.35 0.00 1.00 

fta_1f presence of FTA in  year t+1 19488 0.14 0.35 0.00 1.00 

fta_2f presence of FTA in  year t+2 19082 0.15 0.35 0.00 1.00 

fta_3f presence of FTA in  year t+3 18676 0.15 0.36 0.00 1.00 

fta_1 presence of FTA in  year t-1 19488 0.15 0.36 0.00 1.00 

newfta Free Trade Agreement (1=presence of FTA) signed in year t 19894 0.01 0.08 0.00 1.00 

sumgdp sum of GDP of country i and j
 

18790 52.06 2.15 39.03 59.35 

similgdp similarity in GDP
1
 8082 -1.01 0.82 -7.08 -0.10 

unskilled similarity in endowment of low-skilled labor force
1 

11774 -1.41 0.89 -5.49 -0.69 

skilled similarity in endowment of human capital
1
 6713 -1. 34 0.77 -8.19 -0.69 

capital_end similarity in capital endowment
1
 15865 -1.39 0.80 -5.49 -0.69 

adj common border (yes=1) 19894 0.06 0.24 0.00 1.00 

lang common official language (yes=1) 19894 0.05 0.23 0.00 1.00 

ldist 
log of distance between the important cities (in terms of 

population) 
19894 7.84 1.08 4.93 9.41 

n_fta_i number of FTA joined by country i in a given year 19894 3.37 4.55 0 16 

n_fta_j number of FTA joined by country j in a given year 19894 1.79 3.88 0 15 
1 

Similarity is computed as follow: lnSimilarityij,t-1= log{1-[Xi,t-1/(Xi,t-1 +Xj,t-1)]
2
– [Xj,t-1/(X,t-1 +Xj,t-1)]

2
} as defined in Helpman (1987) 
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CHAPTER 4 

ANALYZING THE EFFECTS OF FREE TRADE AGREEMENTS ON 

FOREIGN DIRECT INVESTMENT USING MATCHING ECONOMETRICS 

 

 

Abstract. In the analysis on the impact of FTA on FDI, the endogeneity of FTA can produce 

biased estimates. In this essay, I introduce the use of matching techniques to account for the 

impact of trade agreements. Matching is a potentially important tool in estimating the impact of 

changes in policy, since it does not require instrumental variables; nor does it rely on functional 

forms in estimating the relationship between FTA and FDI. Moreover, I combine matching with 

difference-in-differences methods in order to account for both observable and unobservable 

endogeneity. As FDI is a sluggish process over time, I also include dynamics in my econometric 

specification. Much existing research suggests that FTA promotes FDI. However, previous work 

fails to account for endogeneity and dynamics. In contrast, my estimates indicate that there is a 

negative relationship. 

4.1 Introduction 

In the analysis of the relationship between FTA and FDI, empirical studies that consider 

the endogeneity of FTA show that trade agreements do not promote capital flows. This finding is 

in contrast with previous evidence, and with some theoretical contributions, shows that trade 

agreements not only promote the trade of goods but also flows of capital.  

This essay aims to provide additional estimates of the impact of trade agreements on 

capital flows using alternative ways to control for endogeneity. To the best of our knowledge, 
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this is the first study that employs matching techniques to the analysis of the relationship 

between FTA and FDI. I use a panel of bilateral outward FDI from 20 OECD countries towards 

50 OECD and non-OECD countries for the years 1990-2006. The choice of this methodology is 

motivated by the following reasons. 

First, with matching it is possible to estimate the effect of participation in an FTA without 

using instrumental variables when membership is endogenous (Stein et al., 2002; Baier and 

Bergstrand, 2007). Matching replicates the conditions of a random experiment because it 

compares FDI stock for observations with very similar economic characteristics (Rosenbaum and 

Rubin, 1983). In this way, we control for the determinants of FDI different from FTA, and we 

can separate the effect of trade agreements on FDI from the impact on capital flows of the other 

observable explicative variables. Therefore, it is not necessary to use instrumental variables for 

FTA. This is an important point, since it is difficult to find variables highly correlated with FTA 

but not with FDI that can be exploited as instruments. Moreover, even when some instruments 

are available, we often find those instruments weak or not satisfying the required exogenous 

assumption.    

Second, matching does not rely on a specific functional form of the relationship between 

FTA and FDI to evaluate the effect of FTA. The impact of trade agreements on capital flows is 

measured comparing the level of FDI for the country-pairs that joined an FTA and the country-

pairs that did not; therefore, we are not estimating the coefficient of a variable included in an 

empirical specification. This is an advantage because, while there is agreement on the 

determinants of FDI, the log-linearity of the relationship between FTA and FDI is not 

unanimously accepted. The possibility of comparing standard findings based on the log-linear 

gravity equation with estimates from non-parametric estimation is important because it can 
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provide additional support to previous estimates or suggest an alternative view of the relationship 

between FTA and FDI.  

However, there are some limitations of matching techniques when they are based on 

cross-sectional data. For example, they control for the observable determinants of FDI, but there 

are unobservable characteristics of the countries that self-select them into trade agreements. In 

addition, matching does not allow for the estimation of a dynamic relationship while there are 

theoretical arguments and empirical evidence that supports the self enforcing effect of FDI 

(Thomas and Worrall, 1994; Medvedev, 2006; Neary, 2001) and the intertemporal nature of the 

relationship between trade agreements and capital flows (Cheng and Kwan, 2000; Jaumotte, 

2004). Moreover, with this framework, it is not possible to consider the potential correlation 

between the current level of FDI and the past and future values of FTA (feedback effect; see 

Wooldridge, 2000), which generates another source of bias.  

In order to address these limitations and to improve the efficiency of the estimation, we 

combine matching with difference-in-differences, as in Egger et al. (2008), who examined the 

relationship between FTA and trade flow. In fact, it becomes possible to consider the 

unobservable explicative variables and isolate their effect, in addition to the effect of the 

observable determinants, when evaluating the impact of trade agreements on capital flows. The 

estimates show a non-significant impact of trade agreements on capital flows. However, we 

attempt to improve the estimation procedures on two important dimensions.   

First, we try to mitigate the problem of the feedback effect of previous policies of trade 

integration on the level of investment when using matching and difference-in-difference. The 

feedback effect appears to exist, but its effect is often ignored in empirical studies examining the 

effect of FTA on trade flow or FDI. When we correct for this source of bias, we find that trade 
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agreements positively affect capital flows over time.  

Second, we use an additional estimation procedure, which combines matching with panel 

estimation techniques. This framework allows for consideration of the dynamics involved in FDI 

and in its relationship with FTA. Moreover, it provides potential instruments variables to address 

the feedback effect of FTA on FDI. Although it is usually difficult to find valid instruments, the 

dynamic model structure provides natural instruments to employ. We note that matching and 

difference-in-differences are based on a static specification. With this procedure, it is possible to 

estimate only the delayed effect of FTA on FDI, but not to consider the self-enforcing effect of 

FDI. However, as suggested by Angrist and Piscke (2009), in order to have a consistent estimate 

of the effect of trade agreement on investment stocks, it is important to control at the same time 

for the bias given by endogeneity and by the dynamic nature of the relationship between trade 

agreements and capital flows. Our result with the combined matching-dynamic panel model 

shows that the effect of FTA on FDI is not positive and sometimes not significant.   

The organization of the paper is as follows: Section 4.2 discusses the problem of 

endogeneity, the motivation for the using matching and additional econometric issues to address 

the relationship between FTA and FDI. Section 4.3 describes the data; Section 4.4 presents the 

results of our matching estimation and of the improved combined estimation methodologies. 

Section 4.5 concludes. 

4.2 Motivation for the Estimation of the Effect of FTA on FDI Using Matching 

4.2.1 Endogeneity of FTA in Standard Estimations 

Traditionally, empirical analysis of FDI relies on the estimations of the gravity equation 
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originally proposed for the study of bilateral trade
18

. Most applications of the gravity equation on 

FDI use cross-section estimation techniques, and the typical specification includes the level of 

FDI as a dependent variable. Among the explanatory variables, there is usually a measure of the 

size of the countries, given by the sum of their GDP, and the distance between the countries, 

measured by the physical distance between the two most important cities. The presence of FTA 

is given by a dummy equal to 1 if there is a trade agreement between the two countries.    

The OLS estimation of the previous specification shows a positive effect of FTA on the 

stock of FDI. However, the coefficient for the FTA dummy is a biased estimate of the effect of 

trade agreement on capital flows, because participation in an FTA is not exogenous or randomly 

assigned. In fact, to participate in a trade agreement is a decision of the governments of the 

countries, because they self-select into trade agreements, as has become clear in the literature 

about trade agreements.   

For example, country-pairs may form regional agreements because they already have 

large stocks of FDI (Stein et al., 2002). Moreover, the factors that motivate the decision to enter 

an FTA could be unobservable, and they could also be correlated with the level of FDI
19

. These 

factors can be characteristics of the single countries or attributes of the country-pair.  

Previous attempts to control for endogeneity of trade agreements in correlation with FDI 

suggest the use of a fixed effect dummy in order to consider the unobservable variables related to 

the characteristics of the country-pairs (Stein et al., 2002)
20

. However, this methodology controls 

only for the endogeneity given by unobserved heterogeneity, not for the bias produced by the 

                                                 
18

 See Anderson (1979) for the original formulation that links the level of bilateral trade to the size of the countries 

and to the distance between them. Many other variables have been added in order to have a more complete set of 

determinants of trade. More recently, the gravity equation has been applied to the study of FDI. For examples, see 

Gruber and Mutti (1991), Eaton and Tamura (1994), Brainard (1997). 
19

 This argument derives from the literature about FTA and trade (Baier and Bergstrand, 2007) and can be applied to 

the relationship between FTA and FDI. 
20

 Petroulas (2007) applies a difference-in-differences estimation procedure to analyze the effect of EMU on FDI. 
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correlation between the error term in the equation for FDI and FTA. This source of endogeneity 

can be addressed using instrumental variable. However, it is difficult to find good instruments 

because the decision to enter a trade agreement and to implement FDI share most of the 

determinants. 

4.2.2 Matching 

Matching is a useful procedure to analyze the effect of a treatment when participation in 

the treatment is endogenous. This method aims to replicate the conditions of a random 

experiment to isolate the effect of the treatment from the impact of the other observable 

determinants of the variable on which we measure the effect of the policy change.  

In our analysis with matching estimation, we compare FDI stocks between “treated” and 

“control” country-pairs, where the treatment is the participation in an FTA. The group of control 

observations is compiled using the country-pairs that did not receive the treatment and that are as 

similar as possible to the observations in the treated group. The similarity is measured by the 

probability of each observation entering a trade agreement based on the observable determinants 

of this choice. The matching is performed using the probability of the treatment, instead of using 

all the determinants of the treatment, because is not convenient to use all the explanatory 

variables of participation in an FTA. Finally, the effect of the treatment is given by the difference 

in the average impact of the policy change between the treated and the control group.  

Therefore, matching does not require the use of instrumental variables to address 

endogeneity. Clearly, this is an important advantage of the methodology, especially in the 

literature about international activity. Another useful characteristic of matching is that the 

estimation does not need to impose a specific functional form for the relationship between trade 

agreements and capital flows. This is important because, while there is agreement on the 



 

 82 

determinants of capital flows, the log-linear specification implied in the gravity equation is not 

unanimously accepted.  

In addition, even if this is the first application of matching to the analysis of the effect of 

FTA on FDI, the theoretical framework is appropriate for reproducing the random experiment. 

The knowledge of the characteristics of capital flows helps in the selection of the variables from 

which the effect of FTA will be isolated. In addition, it is important to compare results obtained 

with a standard methodology, like findings based on the log-linear gravity equation with 

estimates from non-parametric techniques, because it can provide additional support to previous 

results or suggest that our research on the relationship between FTA and FDI has to consider 

additional issues. 

4.2.3 Limitations of Matching and Potential Improvements 

Matching strongly relies on the assumption that the differences between the treated and 

control groups are given only by observable characteristics. However, there are many sources of 

unobserved heterogeneity, and they can be the factors behind the endogeneity of trade 

agreements. It is possible to consider a more complete set of explanatory variables that includes 

unobservable but constant characteristics, using matching combined with difference-in-

differences (DID) estimation. This procedure will increase the efficiency of the estimation 

(Blundell and Costa Dias, 2000), because it will isolate the effect of the treatment from the effect 

of a larger set of control variables.  

The combination of matching with difference-in-differences allows also for the 

consideration of the delayed effect of FTA on FDI. While matching is able only to estimate the 

static impact of a policy change,
21

 difference-in-differences has been employed for the 

                                                 
21

 A possible use of the matching procedure to measure the long-term effect of trade agreements on capital flows 
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evaluation of a delayed effect of the treatment after a few years (Girma and Gorg, 2007;Arnold, 

and Javorcik, 2009).
22

 We will exploit this possibility for our problem to estimate the effect of 

FTA on FDI after 5 and 10 years.   

However, there are other elements of the relationship between FTA and FDI that need to 

be analyzed with a dynamic specification. First, the current stock of investment depends on its 

previous values, and the relationship between FTA and FDI is dynamic. The observed level of 

FDI in a country is given by a self-reinforcing effect; this form of international activity needs 

time to be implemented to be fully productive, even without considering the impact of other 

determinants of FDI (Cheng and Kwan, 2000).
23

  

In addition, future involvement in an FTA can be correlated with the current level of FDI. 

This is possible when the past values of the dependent variable affect the explanatory variable. 

The membership in FTA could be influenced by FDI previously implemented, because the nature 

of previous FDI and the success of the economic activity between countries can affect the 

decisions of the host countries in shaping their trading policies (Bloningen and Ohno, 1998). The 

presence of this feedback effect (Wooldridge, 2000) is a violation of the strict exogeneity 

assumption: It is possible that, even if there is no contemporaneous endogeneity, there could be a 

correlation between FTA and the past errors in the FDI equation. We did not find an empirical 

analysis to address this additional source of bias.  

                                                                                                                                                              
would be averaging the cross-sectional estimates of the treatment computed over the years. This methodology would 

provide a measure of the average effect of FTA on capital flows over the period considered, but it does not address 

some other issues. For example, this procedure does not allow for consideration of the effect that past levels of 

capital flows produces on the current level of FDI. In addition, even if it is possible to handle contemporaneous 

endogeneity between trade agreements and FDI with matching, it does not address the problem of the feedback 

effect. 
22

 Even if the fact that FTA can affect FDI over time is well explained by the theoretical literature (Thomas and 

Worrall, 1994; Raff and Srinivasan, 1998), few empirical studies focus on this fact. There are some studies about the 

intertemporal effect of Bilateral Investment Treaties on FDI (for example, Egger, 2001),  but these studies do not 

address the problem of the feedback effect that we discuss in the next paragraph. 
23

 The dynamic effect is usually found to be positive even if the impact of different signs are motivated from the 

theoretical literature (Thomas and Worrall, 1994) and supported by the empirical analysis (Jaumotte, 2004; Neary, 

2001).  
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As such, we attempt to utilize a new procedure that combines matching with panel 

estimation techniques. Dynamic panel data models provide the tools to address these issues and 

to generate a consistent estimate of the dynamic relationship. In particular, we will use the 

Anderson-Hsiao (1982) first-difference instrumental variable model and the Arellano-Bond 

(1991) Generalized Method of Moments (GMM). In these estimation procedures, it is easy to 

find valid instruments, since the lag of the value for the dependent variable is used as an 

instrument for the first difference of the lagged dependent variable. However, the GMM model is 

considered more efficient because it includes more instruments obtained from the orthogonality 

conditions between the errors and the lagged values of the dependent variable. In this way, we 

are able to consider the structure of the error. Previous literature exploited them in order to 

control for the self-enforcing effect of FDI and the delayed effect of trade agreements on capital 

flows (see, for example, Jaumotte, 2004; Medvedev, 2006).
24

 In addition, in both models, it is 

possible to include additional instruments to control for the feedback effect. The most natural 

candidates as instruments are the lagged values of FTA. Moreover, since our analysis using panel 

estimation techniques is based on matched samples, we can control for contemporaneous 

correlations between the regressor and the error term more effectively.   

In addition to this, we include a set of variables that satisfy the exclusion restriction. 

According to Baldwin (1993), regional agreement participation follows a domino path: It will be 

more likely that countries that are members of a trade agreement will join other trade agreements. 

Using this argument, we include as instruments the number of FTA joined by the home country 

in a given year (n_fta_i), the number of FTA joined by the host country in a given year (n_fta_j), 

and the number of FTA joined by the source country in a given year in the same geographical 

                                                 
24

 There are also some examples of time series analysis of the relationship between FTA and FDI. See Neary (2001) 

for an example. 
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region (n_fta_region_i). Looking at the correlation, these variables are shown to be good 

predictors of FTA, but they have a low correlation with FDI. In fact, the partial correlation 

between participation in an FTA and each instrument is: 0.41, 0.60, and 0.17 for n_fta_i, n_fta_j,  

and  n_fta_region_i, respectively. Correlations with FDI stock are 0.02, 0.09, and -0.1.  

4.3 Data and Preliminary Results 

The presence of an FTA between a pair of countries has been traditionally measured 

using a binary variable (see Frankel, 1997, for a survey). Following this, we indicate the 

presence of FTA with a dummy FTAijt that is equal to 1 if in the year t there is a trade agreement 

between country i and country j, and equal to zero otherwise. The data about FTA membership 

are gathered from the Regional Trade Agreement gateway of WTO (2008). We include FTA and 

customs unions for 20 OECD countries towards 50 OECD and non-OECD countries for the 

years 1990-2006. The list of countries is reported in the Appendix. 

We measure the size of the countries by their GDP, which were collected from the  

Political Risk Service (PRS) group. We use two different measures, the sum of the GDP and the 

similarity in bilateral GDP, computed as described in the Appendix. The distance between the 

countries is measured as the physical distance between the most important cities, in terms of 

population, of the countries. The information about distance is from the Centre d'Etudes 

Prospectives et d'Informations Internationales (CEPII). Our data about the difference in 

bureaucracy quality are computed using the levels of bureaucracy in the two countries given by 

the PRS Group. In order to calculate the measures of relative factor endowments, we use the data 

about physical capital, human capital, and labor force from the World Development Indicators of 

the World Bank. The methodology used to compute the factor endowments reported in the 

Appendix. Our dependent variable is the stock of outward bilateral FDI, measured in US dollars 
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from the OECD International Investment Statistics. The Appendix provides descriptive statistics 

for the explanatory variables used in the analysis.   

4.3.1 The Probability of Entering an FTA 

Most of the literature on regional trade agreements in the 1990s discussed the forces 

behind the formation of regional trade agreements, focusing on the economic motivations that 

lead to signing them.
25

 According to this view, countries sign regional trade agreements in order 

to increase their welfare, and many determinants can promote or discourage the formation of said 

agreements. In particular, the literature discussed the role of transport costs (for example, 

Frankel, 1997), the size of the countries (Krugman, 1998), and the relative endowment of 

production factors and the distribution of industries in the countries (Deardorff and Stern, 1994; 

Haveman, 1996). Recently, Baier and Bergstrand (2004) suggested a theoretical framework that 

includes the determinants listed before; the empirical estimation of the model provides additional 

support of their importance. Magee (2003) includes in his empirical analysis of the determinants 

of trade agreements both economic and political forces. In our analysis of the decision to form a 

trade agreement, the determinants suggested by the last two contributions are used. 

We model the likelihood of entering a trade agreement using a binary choice model. 

Table 4.1 reports the results of different probit model specifications for FTA membership. 

According to the literature, the size of the countries involved is positively correlated with the 

probability of forming a trade agreement. According to Baier and Bergstrand (2004), larger 

countries will have larger benefits from trade agreements because the increase in trade will cause 

a larger expansion of net demand and then an increase in real income larger than the one 

occurring as a result of trade between two smaller countries. Our results, consistent with the 

                                                 
25

 Part of the literature on regional trade agreements of the same period focused on the politico-economic 

motivations of the formation of the agreements. See Krugman (1991) and Rodrik (1995) for examples.  
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prediction, show that the likelihood of forming an FTA is positively correlated with the size of 

the countries involved, measured by the sum of their GDP.  

Table 4.1 - Selection into entering a regional trade agreement 

 1  2  3  4  5  6  

 coef.  coef.  coef.  coef.  coef.  coef.  

bilgdp 0.097  0.063  0.161  0.086  0.057  0.177  

 0.016 *** 0.017 *** 0.023 *** 0.013 *** 0.013 *** 0.022 *** 

simbilgdp 0.137  0.096  0.183        

 0.022 *** 0.023 *** 0.03 ***       

pergdpdif 0.067  0.066  0.109  0.063  0.061  0.086  

 0.011 *** 0.011 *** 0.015 *** 0.01 *** 0.01 *** 0.015 *** 

ahl     1.786        

     0.196 ***       

akl 0.214  0.194  0.321        

 0.123 * 0.126  0.167 *       

akl2 -0.31  -0.324  -0.34        

 0.094 ** 0.098 ** 0.127 **       

unsklab       0.23  0.212  0.268  

       0.023 *** 0.024 *** 0.035 *** 

sklab           -0.511  

           0.115 *** 

sk           0.194  

           0.032 *** 

dist -0.694  -0.693  -0.62  -0.663  -0.671  -0.594  

 0.014 *** 0.014 *** 0.019 *** 0.013 *** 0.013 *** 0.019 *** 

burdiff -0.17  -0.187  -0.19  -0.253  -0.272  -0.213  

 0.021 *** 0.022 *** 0.028 *** 0.019 *** 0.019 *** 0.027 *** 

_cons 4.38  4.523  3.374  4.373  4.474  3.22  

 0.132 *** 0.149 *** 0.179 *** 0.12 *** 0.136  0.181 *** 

             

Number of obs 12934  12934  6125  14671  14671  6125  

log-likelihood -4965  -4913  -2747  -5546  -5455  -2735  

Pseudo R2 0.26  0.27  0.21  0.25  0.26  0.21  

year dummies no  yes  no  no  yes  no  

Note: figures below coefficients are z-statistics. Year dummies are not reported.  

***, **, * denotes significance levels of 1%, 5% and 10%, respectively. 

 

 

We run some specifications using an alternative measure for the country size, the 

similarity in bilateral GDP. We expect a positive sign also for this variable given that if one 

country is bigger, with a larger factor endowment, it will have less benefit in a trade agreement 

with a smaller country, since the increase in trade, through reduced barriers, will be more to the 

advantage of the smaller country. In our estimation, the sign of the similarity in bilateral GDP is 

significant and positive, providing support for this prediction.  
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We introduce a measure of the difference in per capita GDP between the countries to 

analyze the likelihood of an FTA between a developed and a developing country. Similar 

countries can have less scope for gains from trade, and the difference in the level of development 

can promote the signing of trade agreements (Krueger, 1999). However, there are arguments 

based on politico-economic considerations that support the opposite prediction (Levy, 1997). 

Our results show a significant and positive coefficient for this variable, so it is more likely that 

two countries with a different level of development will sign a trade agreement.     

Literature on FTA suggests that the gains from trade agreements between two countries 

increase as the distance between them decreases. We include in our model a variable for physical 

distance. Consistent with previous results, this variable has a negative coefficient. The difference 

in bureaucracy quality between the countries is often considered as an obstacle to the formation 

of a trade agreement. Our results support this prediction, and the variable for the difference in the 

bureaucracy quality reports the expected negative sign. According to the literature, the difference 

in the factors endowment is important in explaining the likelihood of a trade agreement between 

two countries. However, there are different theoretical and empirical results that explain the 

relationship between them. We consider two different sets of measures for the difference in 

factor endowment of the countries.  

Following Baier and Bergstrand (2004), and using data from the World Development 

Indicators, we consider the absolute differences in low-skilled labor endowments. The authors 

assumed a positive correlation between the difference in endowments of two countries and the 

likelihood of their participation in the same FTA. The positive coefficient for this variable in our 

analysis supports the same conclusion. We introduced also the square of the previous variable, as 

suggested by the authors, in order to take into account the possibility that the increased 
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specialization of the countries can decrease the benefit from the trade agreement. In addition, we 

include the absolute differences in human capital endowments for which we find a positive and 

significant coefficient.  

The second set of endowment measures are derived following Helpman (1984) and Egger 

et al. (2008), and they consider each factor endowment separately. The coefficient of unskilled 

capital endowment is positive and significant, as in Egger et al., (2008), while physical capital 

has a negative coefficient and human capital a positive one. These last results differ from the 

findings in Egger et al. (2008), where the coefficients for these variables are respectively 

significantly negative and insignificant. We compute the propensity score using the result in 

column 2 in Table 4.1.  

4.4 The Impact of FTA Membership on FDI 

4.4.1 Evaluating the Effect of FTA Participation on FDI Stock with Matching 

Using the matched sample, we estimate the impact on capital flows of participation in 

trade agreements. First, we compute the impact of trade agreement on FDI stock using different 

matching procedures.   

In our analysis, we use different matching procedures. One is one-to-one propensity score 

matching (Rosenbaum and Rubin, 1983), matches one untreated pair to each treated pair, 

particularly the one that has the predicted probability of entering an FTA closest to the 

propensity score of the treated observation. We use also five nearest neighbor matching that 

matches to each treated pair five untreated pairs. Using the propensity score, it is possible to 

derive an additional matching, kernel matching: This is a function that computes the difference 

between propensity scores of the treated and the controls and assigns declining weights 
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according to this difference. In order to provide a robustness check for our result, two more 

matching procedure are exploited, obtained from the Mahalanobis distance metric (Rosenbaum 

and Rubin, 1985): One-to –one matching and five nearest neighbor matching
26

.   

Table 4.2 reports the average treatment effect of trade agreements on FDI: The impact is 

positive and significant, and only the matching based on Mahalanobis distance metrics reports a 

positive but non-significant result. Taking care of observable endogeneity, the results are similar 

to the findings obtained when endogeneity was not addressed. This makes us suppose that there 

are additional sources of endogeneity that matching by itself is not able to control for.  

 

Table 4.2- Effect of the membership in FTA on FDI: matching  

Estimator  ATT  

OLS 1.11 *** 

 (16.3)  

   

Propensity Score Metric   

One-to-one matching 1.1 *** 

 (8.82)  

Five nearest neighbor matching 1.12 *** 

 (10.9)  

Kernel matching  1.07 *** 

 (12.7)  

   

Mahalanobis distance metric   

One-to-one matching 0  

 (0.03)  

Five nearest neighbor matching 0  

 (0.03)  

Note: matching are computed using probit #2 from Table 4.1. Figures in parentheses  

are t-statistics. ***, **, * denotes significance levels of 1%, 5% and 10%, respectively 

 

In addition, in the first lines of Table 4.2, there is a coefficient for FTA from an OLS 

regression. However, this result is obtained with a methodology that does not control for 

endogeneity bias and for the dynamic nature of the relationship between FTA and FDI. The fact 

                                                 
26

 The matching procedure that matches one treated observation with one observation in the control group  provides 

a good quality matching but a loss in efficiency, since there is a decrease in the number of observation to estimate 

the treatment effect. For this reason, procedures like the five nearest neighbor and the kernel function are used. 
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that the OLS coefficient is similar to the treatment effect obtained with propensity score 

matching could be a signal that there are additional sources of bias that we are not addressing 

when applying matching procedures.   

In particular, with matching, we are able only to estimate the contemporaneous effect of 

trade agreements but, as discussed before, there are good reasons to analyze the impact of FTA 

on FDI with a model that allows for the consideration of intertemporal dynamics. Moreover, 

matching is not suited to control for the feedback effect that can produce inconsistent results.  

4.4.2 The Delayed Effect of FTA on FDI: Matching and Difference-in-differences 

We combine matching with difference-in-differences in order to consider more 

completely the endogeneity of FTA and to consider the intertemporal effect of trade agreements.  

In order to apply difference-in-differences, we need to compute the change in FDI stocks 

before and after participation in FTA for the country-pairs that joined the agreement and for the 

country-pairs that did not. Since there are no observations about the effect of FTA on the control 

group, because these country-pairs did not sign a trade agreement, we have only an unobserved 

counterfactual created with the matching technique. The effect of FTA is measured by 

performing an OLS regression with a dummy for membership in FTA among the explanatory 

variables, with the change in the level of FDI as a dependent variable
27

.  

Table 4.3 reports the DID estimation for the treatment effect of FTA on FDI stock. In 

column 1, it shows that the contemporaneous impact of trade agreements is not significant. 

Controlling also for unobserved sources of endogeneity gives us a result different from what we 

estimate with matching. This method is designed to address the contemporaneous endogeneity of 

                                                 
27

 The matching metric provides a useful measure of similarity between treated and controls only if the observations 

in the two groups are similar with respect to all the observables that determine the treatment. This is referred as the 

balancing property. To avoid the potential bias given by matching that does not completely satisfy this requirement, 

the OLS regression controls also for the observables that do not satisfy the balancing property. 
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the treatment. However, it is possible to use it also to control for the endogeneity between the 

current level of FDI and future values of FTA, instead of using the OLS. In order to do this, we 

perform a two-stage estimation including the number of trade agreements signed by the partner 

country in a given year, one of the instrumental variables described in Section 2. According to 

the test about the quality of the instruments, this variable performs better than the other potential 

instruments proposed.  

Table 4.3 - Effect of entering an FTA on FDI: matching combined with difference-in-

differences estimation 

  after 5 years after 10 years 

 DID DID+IV DID DID+IV DID DID+IV 

D -0.04 0.74 -0.27 0.91 0.11 2.44 

 0.87 2.58* 2.10* 1.31 0.72 3.11** 

Weak id. test  54.51  29.46  30.98 

Underid. test  105.55***  61.12***  64.51*** 

Hansen J stat  4.14*  0.276  0.032 

Endog. test  7.29**  3.25*  13.44*** 

N. of obs 6918 6918 2754 2754 1731 1731 

Note: dependent variable is the stock of bilateral FDI in the year the FTA has been signed.   In the column DID+IV, 

our IV is the number of fta in which one of the two partner countries is included. Figures below DID coefficients are 

t statistics   * p<.10, ** p<.05, *** p<.01. A set of independent variables, including the sum of the GDPs of the 

countries, the factor endowment variables are included but their estimated coefficients are omitted in the above 

table. 

 

In column 2 of Table 4.3, there is an estimate of the static effect of FTA, considering the 

potential feedback effect. We have a positive but weakly significant coefficient. These results do 

not consider that FTA can affect the stock of capital flows over time. For this reason, we 

compute the effect of trade agreements 5 and 10 years after the FTA started.  

This estimation procedure exploits only the years when new memberships were signed. 

In our database, most of the trade agreements started in the years between 2000 and 2005. Other 

agreements were already in force and began before the first period we can observe in our 

database. This is a limitation, because we are able to observe the effect of FTA only for a few 
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years after their beginning, and with this methodology we cannot evaluate the effect of the trade 

agreements for which we cannot observe the starting date. 

Table 4.3, column 3, reports the difference-in-differences estimate of the effect of FTA 

on FDI after 5 years, showing a negative and weakly significant coefficient. Considering the 

potential feedback effect, shown in column 4, we have a positive but not significant effect. The 

last two columns report the estimates for the coefficient of FTA 10 years after the signing of the 

trade agreement, without considering the feedback effect (column 5) and controlling for it 

(column 6): The first is not significant while the other is positive and significant at the 5% level. 

One important limitation with this estimation procedure is that it does not consider that the 

current level of FDI depends on the previous history of investments, as supported by theoretical 

arguments and empirical results.  

4.4.3 The Intertemporal Effect of FTA on FDI: Matching and Dynamic Panel Models 

We now consider dynamic panel models that provide a framework able to produce 

consistent estimates of the effect of trade agreements on investment stocks. Since matching is 

efficient in addressing contemporaneous endogeneity, we do not use the original sample of 

observations but instead use the country-pairs matched with propensity score matching
28

.  

We begin with the estimation of a first differenced instrumental variable (FD-IV) model 

(Anderson-Hsiao, 1982), reported in Table 4.4. In column 1 are the results of the estimation that 

includes the lagged values of the FTA variable in order to account for the feedback effect, in 

addition to the lag of the dependent variable as an instrument for the first difference of the lagged 

dependent variable. The coefficient for FTA is significant and negative, suggesting a negative 

                                                 
28

 We estimates the various specifications of the Anderson-Hsiao and Arellano-Bond models using also the sample 

matched with the one-to-one matching based on the Mahalanobis distance metric. The results are consistent with the 

findings from the estimates presented in the table. 
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relationship between trade agreements and investments. Column 2 reports the estimates for the  

Table 4.4- Dynamic Panel Anderson-Hsiao and IV Estimation 

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

 D.lnfdi_s D.lnfdi_s D.lnfdi_s D.lnfdi_s 

L.dlnfdi_s 0.648*** 0.635*** 0.430*** 0.413*** 

 -4.83 -4.87 -3.64 -3.7 

D.fta -0.228* -0.431** -0.191 -0.404** 

 -1.79 -2.46 -1.55 -2.32 

D.bilgdp 0.350*** 0.352*** 0.349*** 0.351*** 

 -2.67 -2.71 -2.86 -2.92 

D.simbilgdp 0.354*** 0.356*** 0.381*** 0.383*** 

 -3.25 -3.28 -3.99 -4.05 

     

D.akl -0.22 -0.221 -0.2 -0.198 

 -1.00 -1.01 -0.95 -0.95 

D.akl2 0.19 0.192 0.109 0.111 

 -1.15 -1.17 -0.67 -0.68 

D.dist 0 0 0 0 

 . . . . 

D.burdiff 0.002 0.002 0.011 0.011 

 -0.06 -0.07 -0.43 -0.45 

     

D.pergdpdif 0.045*** 0.045*** 0.042*** 0.042*** 

 -4.9 -4.99 -4.6 -4.7 

_cons 0.029 0.032* 0.071*** 0.075*** 

  -1.59 -1.78 -4.24 -4.67 

N 7158 7158 6247 6247 

σ 0.639 0.635 0.565 0.561 

Note: (i) figures below coefficients are t-statistics; * p<.10, ** p<.05, *** p<.01. 

 (ii) The first differences are used for the dependent variable as well as all regressors.  The prefix notation “D.” 

denotes the first difference and “L.” stands for the lagged variable. 

 

 

FD_IV method, where as additional instruments, the variables indicating the network of 

membership in trade agreements of the country-pairs. The result does not change, and a 

significant and negative relationship between FTA and FDI is supported with this specification. 

The lagged value for the capital stock is significant, and this provides additional evidence that 

the use of a dynamic model is correct for an analysis of the relationship between FTA and FDI.  

As explained in the previous section, the Anderson-Hsiao estimator can be less efficient 

than the Arellano-Bond (1991) estimator, since the last model exploits all the available lags. 

Table 4.5 reports the results from the Arellano-Bond estimation. We can see again that the need 
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for a dynamic specification is supported in both models by the significant coefficient for the lag 

of FDI. Column 1 shows the estimates for the specifications, including a maximum of 7 lags to 

instrument the lagged first difference of the stock of FDI. The coefficient for FTA is still 

negative but this time is not significant. In column 2, there are the estimates for the Arellano-

Bond model that exploits also the instruments given by the variables, indicating the network of 

membership between the country-pairs. The coefficient for membership in trade agreements is 

negative but significant, providing additional evidence that FTA does not promote FDI. 

 

Table 4.5- Dynamic Panel Estimation Results Using GMM 

  (1) (2) 

 lnfdi_s lnfdi_s 

L.lnfdi_s 0.638*** 0.665*** 

 -12.81 -14.68 

fta -0.108 -0.442*** 

 -1.24 -2.74 

bilgdp 0.277** 0.357*** 

 -2.54 -3.15 

simbilgdp 0.311*** 0.318*** 

 -3.09 -3.13 

akl -0.045 -0.084 

 -0.25 -0.44 

akl2 0.021 0.144 

 -0.17 -1.16 

dist 0.115 0.021 

 -1.1 -0.2 

burdiff 0.033 0.029 

 -1.1 -0.99 

pergdpdif 0.047*** 0.042*** 

 -4.91 -4.49 

N 7158 7158 

Note: (i) figures below coefficients are z-statistics; * p<.10, ** p<.05, *** p<.01. (ii) The results using GMM in 

column 1 are based on the usual GMM estimation of Arellano and Bond (1991), using a maximum of 7 lags as 

instruments for the lagged dependent variable. For GMM-IV1 in column 2, the lagged variables of FTA as well as 

the peer variables are added as additional instruments. 
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4.5 Conclusions 

The relationship between Foreign Direct Investment and Free Trade Agreements has 

been extensively analyzed in the theoretical and empirical literature. Most of the previous results 

indicate that trade agreements promote capital flows. However, not all the previous estimates 

control for the endogeneity of FTA and therefore can be biased: In particular, analyses that 

address endogeneity in a dynamic model specification find a negative effect of FTA on FDI.  

In order to provide additional results, this essay applies matching estimation to the 

analysis of the impact of trade agreements on capital flows, using a panel for the years 1990-

2006 for the outward bilateral FDI stock for 20 OECD countries. This is the first application of 

matching in the literature on FDI, but the fact that it does not rely on the use of instrumental 

variables or on a specific functional form makes this methodology suited to the study of the links 

between FTA and FDI. 

The effect of FTA on FDI estimated with matching is positive. It is still positive when we 

increase the efficiency of the estimation, neutralizing the unobservable sources of endogeneity, 

using difference-in-differences. Our estimations report a negative effect when we consider not 

only endogeneity but also the fact that in the study of FDI, there are many sources of dynamics 

involved. In particular, we obtain a negative impact of trade agreements when we use dynamic 

panel techniques on the matched sample: This methodology allows us to consider the self-

enforcing effect of capital flows and the possibility that future values of FTA and current levels 

of FDI are correlated.   

My findings emphasize that capital flows are a dynamic process and therefore a dynamic 

specification is needed, in addition to an efficient control for endogeneity, when analyzing their 

relationship with trade agreements. 
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APPENDIX 4A 

 

Countries of origin                                          

Austria 

Canada 

Czech Republic 

Denmark 

Finland 

France 

Germany 

Hungary 

Italy 

Japan 

Korea 

Luxemburg 

Netherlands 

New Zealand 

Norway 

Poland 

Switzerland 

Turkey 

United Kingdom 

United States 

 

Countries of destination 

Argentina 

Australia 

Austria 

Brazil 

Bulgaria 

Canada 

Chile 

China 

Colombia 

Czech Republic 

Denmark 

Egypt 

Finland 

France 

Germany 

Greece 

Hong Kong, China 

Hungary 

India 

Indonesia 

Ireland 

Israel 

Italy 

Japan 

Korea 

Malaysia 

Mexico 

Morocco 

Netherlands 

New Zealand 

Norway 

Philippines 

Poland 

Portugal 

Romania 

Russia 

Singapore 

Slovakia 

Slovenia 

South Africa 

Spain 

Sweden 

Switzerland 

Taiwan, China 

Thailand 

Turkey 

Ukraine 

United Kingdom 

United States 
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Table 4A1 - Description of the variables and descriptive statistics. 

   Variable   Description Obs Mean Std. Dev. Min Max 

lnfdi_s log of stock of FDI in year t 11182     5.45 3.09 -2.30 12.80 

lnfdi_s_1 log of stock of FDI in year t-1 11182     5.45 3.09 -2.30 12.80 

lnfdi log of flow of FDI in year t 7927 4.63 2.22 0.69 12.06 

lnfdi_1 log of flow of FDI in year t-1 7927 4.63 2.22 0.69 12.06 

fta Free Trade Agreement (1=presence of FTA)in year t 17658 0.20 0.40 0.00 1.00 

fta_1f presence of FTA in  year t+1  8033 4.32 2.48 0.00 12.06 

fta_2f presence of FTA in  year t+2 7762 4.27 2.53 0.00 12.06 

fta_3f presence of FTA in  year t+3 7493 4.20 2.59 0.00 12.06 

gdp_it log of nominal of per capita GDP in country i 16758 6.04 1.45 3.15 9.55 

gdp_jt log of nominal of per capita GDP in country j 17298 5.34 1.35 2.03 9.55 

perdifgdp difference in percapita GDP 14600 0.86 1.59 -4.91 4.91 

bilgdp logged bilateral GDP
1 

14684 6.88 1.21 3.43 9.82 

similgdp similarity in GDP
2
  14684 -1.53 0.92 -6.00 -0.69 

unsklab similarity in endowment of unskilled capital
2 

14576 -1.51 0.98 -7.64 -0.69 

sklab similarity in endowment of skilled capital
2
 6193 -0.83 0.22 -2.84 -0.69 

sk similarity in capital endowment
2
 12969 -1.59 0.97 -6.60 -0.69 

contig common border (yes=1) 17658 0.06 0.23 0.00 1.00 

comlang_off common official language (yes=1) 17658 0.07 0.25 0.00 1.00 

colony presence of colonial link (yes=1) 17658 0.04 0.20 0.00 1.00 

dist log of distance between the important cities (in terms of population) 17658 8.28 1.12 4.09 9.88 

crri composite risk index of country i 15696 81.94 7.36 44.00 93.50 

crrj composite risk index of country j 17181 75.76 9.26 41.00 92.50 

loj law and order index of country j 15696 5.51 0.73 2.00 1.00 

burdiff log of difference in bureaucracy quality between country i and j 17045 0.93 0.85 0.00 4.00 

ex_j  log of export of country j 15548 4.03 1.29 1.25 7.20 

im_j log of import of country j   15548 4.05 1.21 1.29 7.58 

openess_i (ex_i – im_i)/gdp_it 14958 0.54 0.24 0.13 1.38 

openess_j (ex_j -  im_j)/gdp_jt 15548 0.66 0.56 0.10 3.82 

opdiff log absolute value of difference in openess between country i and j 14684 -1.62 1.25 -10.19 1.28 

OECD member of OECD (1=yes) 1580 0.54 0.44 0.00 1.00 

change  activation of a FTA between 1990 and 2006 (1=yes) 15840 0.13 0.34 0.00 1.00 

n_fta_i number of FTA joined by country i in a given year 17688     2.75 0.60 0 29 

n_fta_j number of FTA joined by country j in a given year 17688    4.42 1.75 0 19 

n_fta_region_i 
number of FTA jioned by country i in a given year within its 

geographical region 
17688 169.82 71.5 1 275 
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1 
Bilateral GDP is computed as follow: bilgdpij,t-1= log(GDPi,t-1-GDPj,t-1) 

2 
Similarity is computed as follow: lnSimilarityij,t-1= log{1-[Xi,t-1/(Xi,t-1 +Xj,t-1)]

2
– [Xj,t-1/(X,t-1 +Xj,t-1)]

2
} as defined in Helpman (1984) 
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CHAPTER 5 

CONCLUDING REMARKS 

 

This dissertation pointed out some econometric issues that have not yet received 

sufficient attention in the analysis of the impact of Free Trade Agreements on Foreign Direct 

Investment and on trade. Moreover, it used advanced econometric tools to address these issues 

efficiently. The discussion of the econometric issues is important because it allows for a better 

understanding of the different forces that interact in shaping the relationship between FTA, FDI, 

and trade. To acknowledge them and to produce unbiased estimations of the effect of FTA is 

crucial for a solid basis for accurate policy suggestions. The results in the second paper are 

consistent with previous research and suggest a strong positive effect of FTA on trade that 

increases over time. This finding stresses the importance that regional agreements had in 

promoting trade among countries. In contrast with previous empirical research, the result in the 

first and in the third paper suggests that regional agreements do not promote capital flows. All 

the results demonstrate the importance of considering endogeneity and the fact that the analysis 

of capital flows and trade requires a dynamic specification. In addition, it shows that the role of 

regional agreement is different depending on whether we are considering FDI or trade. However, 

it suggests also some directions for further analysis of the impact of FTA on capital flows. For 

example, it is possible that the nature of FDI (vertical –horizontal), and the level of development 

of the countries involved, can play a significant role in how capital flows respond to trade 

agreement. In addition, this dissertation, discussing the endogeneity of trade agreements, pointed 
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out that under the label “FTA” there are many determinants. However, there are also trade 

agreements that involve different sets of provisions and different levels of integration. 

Consideration of this point would enrich analyses of the relationship between FTA and FDI and 

between FTA and trade. Finally, the first trade agreements were signed more than sixty years 

ago. The following decades changed both the nature of the agreements and the choices of the 

members: Both these dimensions interact with the effect these agreements can have on capital 

flows and on trade between the members and with non-member countries, and their analysis 

would provide additional insights to the relationship between FTA, capital flows, and trade. 

 


