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The Impact of the ASEAN Economic Community on Agricultural Trade 

 

Abstract 

 

This study evaluates agricultural trade effects of the ASEAN Economic Community 

(AEC), established in 2015. Although the ASEAN community’s GDP has increased since 2015, 

progress has varied across economic sectors and member countries. Since many ASEAN member 

states are agriculturally intensive countries and major exporters into the world market, agricultural 

trade effects are crucial. Using Poisson Pseudo Maximum Likelihood (PPML) gravity model, the 

results suggest that the AEC increased extra-ASEAN agricultural trade, though it decreased intra-

regional trade. This tradeoff is due to the movement towards trade liberalization, including tariff 

elimination, non-tariff measures, and free movement of factors. The results of synthetic control 

method (SCM) substantiate the ASEAN community’s agricultural trade reduction, illustrating that 

the fall in intra-regional trade outweighed extra-bloc trade expansion. Moreover, the comparative 

study of Thailand and Vietnam’s rice exports implies a linkage between one country’s trade 

decline and another country’s trade growth induced from internal country factors such as 

government support and non-tariff measures (NTMs). This study concludes that individual 

member states must adjust internal strategies to cooperate with the AEC’s goals for initiating trade 

growth and reaching sustainable economic growth. 

 

 



iii 

Acknowledgments 

 

I gratefully acknowledge my thesis advisor, Professor Richard Sexton, who willingly 

accepted my request to follow the Master’s Thesis Plan (Plan I). I deeply appreciate all of his time, 

careful suggestions, and for being patient with me. He is one of the best professors I have ever 

worked with, his expertise and prudence encourages me to expand my economic intelligence and 

improve academic writing skills. His academic distinction made me feel a little nervous at first, 

though his kindness and understanding helped me feel relieved.   

I would like to acknowledge my econometric professor, Professor James Chalfant, who is 

also one of my thesis committee members. He is a very kind professor who always inspires me to 

develop computational skills. His dedication to teaching students makes me interested in 

econometrics and programming. It is also my great pleasure to work with Professor Colin Carter. 

Although I have never studied with him, he generously gives his time to supervise my thesis. His 

suggestions on trade analysis and gravity equations help me successfully develop my models for 

this thesis. 

Thanks to Professor Sexton’s careful consideration, not only have I received funding from 

the Department of Agricultural and Resource Economics, University of California Davis, but I 

have also had an opportunity to work with Jeffrey Hadachek. He is definitely one of the most 

brilliant doctoral students I have ever known. His intelligence always inspires me to improve 

myself. Without his help, I may have to take another year to complete this thesis.  

Lastly, I would like to thank my scholarship committees, Anandamahidol Foundation, for 

financial supports which allows me to pursue higher education in the U.S. and to work with Privy 

Council of Thailand, Chirayu Isarangkun Na Ayuthaya, to support Thai agricultural sector.  



iv 

TABLE OF CONTENTS 

I. INTRODUCTION ........................................................................................................................... 1 

II. ASEAN ECONOMIC COMMUNITY, TRADE EFFECTS, AND RELATED LITERATURE ................ 4 

2.1 AEC’S EFFECTS ON ASEAN TRADE ................................................................................................ 5 

2.2 INTERNATIONAL TRADE THEORY .................................................................................................... 8 

2.3 NON-TARIFF MEASURES .............................................................................................................. 10 

2.4 RELATED LITERATURE ................................................................................................................ 11 

III. THE GRAVITY MODEL SPECIFICATION AND DATA DESCRIPTION ...................................... 13 

3.1 ZERO OBSERVATIONS IN GRAVITY MODELS ................................................................................... 13 

3.2 GRAVITY MODEL ESTIMATION .................................................................................................... 14 

3.3 SYNTHETIC CONTROL METHOD.................................................................................................... 19 

3.4 DATA ..................................................................................................................................... 21 

IV. EMPIRICAL RESULTS .............................................................................................................. 22 

4.1 AEC’S AGRICULTURAL TRADE EFFECTS ........................................................................................ 26 

4.2 SYNTHETIC CONTROL ANALYSIS .................................................................................................. 27 

4.3 THAILAND AND VIETNAM’S AGRICULTURAL EXPORTS ...................................................................... 30 

4.4 THAILAND AND VIETNAM’S EXTRA-ASEAN AGRICULTURAL EXPORTS ............................................... 32 

4.5 THAILAND AND VIETNAM’S INTRA-ASEAN AGRICULTURAL EXPORTS ................................................ 34 

V. CONCLUSIONS .......................................................................................................................... 39 

REFERENCES ................................................................................................................................ 41 

APPENDICES ................................................................................................................................. 45 

APPENDIX A: ECONOMIC INDICATORS OF THE ASEAN COMMUNITY AND MEMBER COUNTRIES ...................... 45 

APPENDIX B:  RESULTS OF THE GRAVITY MODELS AND SYNTHETIC CONTROL METHODS .............................. 50 



v 

TABLE OF CONTENTS (continued) 

APPENDIX C:  AGRICULTURAL TRADE AND TRADE POLICIES OF THAILAND AND VIETNAM............................. 52 

APPENDIX D:  RICE PRODUCTION AND UTILIZATION OF THAILAND AND VIETNAM........................................ 54 

 

 



vi 

LIST OF FIGURES 

FIGURE 1:  ASEAN’S TRADE IN GOODS IN NOMINAL VALUES, 2010-2019 ........................................................ 5 

FIGURE 2:  ASEAN’S AGRICULTURAL TRADE IN NOMINAL VALUES, 2010-2019 ................................................ 5 

FIGURE 3:  ASEAN’S AGRICULTURAL TRADE BALANCE IN NOMINAL VALUES, 2010-2018 .................................. 7 

FIGURE 4:  ASEAN’S NON-TARIFF MEASURES (AS OF 2019) ........................................................................ 11 

FIGURE 5:  THE SYNTHETIC UNIT WEIGHTS FOR ASEAN’S AGRICULTURAL EXPORTS ....................................... 28 

FIGURE 6:  THE SYNTHETIC RESULT OF ASEAN’S AGRICULTURAL EXPORTS (MILLION USD)............................. 28 

FIGURE 7:  THE GROWTH OF ASEAN’S AGRICULTURAL EXPORTS (MILLION USD) ........................................... 28 

FIGURE 8:  THE SYNTHETIC RESULT OF EXTRA-ASEAN AGRICULTURAL EXPORTS (MILLION USD) ..................... 29 

FIGURE 9:  THE SYNTHETIC RESULT OF INTRA-ASEAN AGRICULTURAL EXPORTS (MILLION USD) ...................... 29 

FIGURE 10:  THE SYNTHETIC UNIT WEIGHTS FOR THAILAND’S AGRICULTURAL EXPORTS .................................. 30 

FIGURE 11:  THE SYNTHETIC UNIT WEIGHTS FOR VIETNAM’S AGRICULTURAL EXPORTS ................................... 31 

FIGURE 12:  THE SYNTHETIC RESULT OF THAILAND’S AGRICULTURAL EXPORTS (MILLION USD) ........................ 32 

FIGURE 13:  THE SYNTHETIC RESULT OF VIETNAM’S AGRICULTURAL EXPORTS (MILLION USD) ......................... 32 

FIGURE 14:  THE SYNTHETIC RESULT OF THAILAND AGRICULTURAL EXPORTS TO EXTRA-ASEAN MARKETS (MILLION 

USD) ....................................................................................................................................... 33 

FIGURE 15:  THE SYNTHETIC RESULT OF VIETNAM AGRICULTURAL EXPORTS TO EXTRA-ASEAN MARKETS (MILLION 

USD) ....................................................................................................................................... 33 

FIGURE 16:  THE SYNTHETIC RESULT OF THAILAND CEREAL EXPORTS TO ASEAN (MILLION USD) ..................... 35 

FIGURE 17:  THE SYNTHETIC RESULT OF VIETNAM CEREAL EXPORTS TO ASEAN (MILLION USD) ...................... 35 

FIGURE 18:  A PERCENTAGE CHANGE IN INTRA-ASEAN AGRICULTURAL EXPORTS BY PRODUCT CATEGORIES OF 

THAILAND AND VIETNAM FROM 2010-14 TO 2015-19 ........................................................................ 37 

FIGURE 19:  A PERCENTAGE GROWTH OF THAILAND’S AND VIETNAM’S RICE PRODUCTION AND EXPORTS FROM 2010-

14 TO 2015-19 ........................................................................................................................... 38 



vii 

 LIST OF FIGURES (continued) 

Appendix A 

FIGURE A.1:  SHARES OF ASEAN’S GDP BY ECONOMIC SECTORS AS OF SEPTEMBER 2019 ................................ 48 

FIGURE A.2:  SHARES OF ASEAN’S TRADE MARKETS BY TRADE PARTNERS ................................................... 48 

FIGURE A.3:  SHARES OF ASEAN AGRICULTURAL EXPORTS ....................................................................... 49 

Appendix C 

FIGURE C.1  THAILAND’S ACTUAL AGRICULTURAL EXPORT VALUES (MILLION USD) ....................................... 52 

FIGURE C.2:  VIETNAM’S ACTUAL AGRICULTURAL EXPORT VALUES (MILLION USD) ....................................... 52 

FIGURE C.3:  FOREIGN DIRECT INVESTMENT IN AGRICULTURE OF THAILAND AND VIETNAM, 2012-2019 .............. 52 

FIGURE C.4:  SHARES OF INTRA-ASEAN AGRICULTURAL EXPORTS BY CATEGORIES OF THAILAND AND VIETNAM IN 

2010, 2015, AND 2019 ................................................................................................................. 53 

FIGURE C.5:  A PERCENTAGE CHANGE IN INTRA-ASEAN AGRICULTURAL EXPORTS BY PRODUCT CATEGORIES ..... 53 

 

 



viii 

LIST OF TABLES 

TABLE 1:  TECHNICAL TERMS OF TRADE EFFECTS IN TERMS OF EXPORTS ......................................................... 9 

TABLE 2:  INDEPENDENT VARIABLES AND EXPECTED SIGNS ........................................................................ 16 

TABLE 3:  TWO SPECIFICATIONS OF AEC DUMMY VARIABLES AND EXPECTED SIGNS ....................................... 17 

TABLE 4:  THE INTERPRETATION OF THE AEC’S TRADE EFFECTS BASED ON SPECIFICATION (A) .......................... 17 

TABLE 5:  RESULTS OF THE GRAVITY METHOD USING PPML ESTIMATORS ..................................................... 24 

TABLE 6:  RESULTS OF THE GRAVITY METHOD USING TOBIT ESTIMATORS ..................................................... 25 

TABLE 7:  ESTIMATED TRADE EFFECTS OF THE AEC DUMMY VARIABLES – SPECIFICATION (A) .......................... 27 

Appendix A 

TABLE A.1:  GDPS OF ASEAN MEMBER COUNTRIES IN 2010, 2015, AND 2018 ............................................... 45 

TABLE A.2:  ASEAN GLOBAL SHARES AND RANKINGS OF GDP, TRADE, AND FDI AS OF 2019 ........................... 45 

TABLE A.3:  MINIMUM WAGES OF ASEAN MEMBER COUNTRIES (US DOLLAR PER MONTH) .............................. 46 

TABLE A.4:  NON-TARIFF MEASURES IMPOSED BY ASEAN MEMBER COUNTRIES AS OF 2019............................. 47 

Appendix B 

TABLE B.1:  ESTIMATED TRADE EFFECTS OF THE AEC DUMMY VARIABLES – SPECIFICATION (B) ....................... 50 

TABLE B.2:  RESULTS OF THE GRAVITY METHOD USING OLS ESTIMATORS .................................................... 51 

Appendix D 

TABLE D.1:  THAILAND’S RICE DOMESTIC PRODUCTION, CONSUMPTION, AND TRADE ...................................... 54 

TABLE D.2:  VIETNAM’S RICE DOMESTIC PRODUCTION, CONSUMPTION, AND TRADE ........................................ 54 

 



1 

I.  Introduction 

Since the 1997 financial crisis, Asia has moved towards greater regional economic integration, 

including bilateral and multilateral free trade agreements and financial agreements. In December 

2015, the Association of Southeast Asian Nations (ASEAN) formed the ASEAN Economic 

Community (AEC), which was a milestone in the regional integration agenda.1 The AEC 

framework seeks to create a fluid market within the region by increasing the efficiency of factors 

of production. It allows free movement of goods, skilled labor, services, and investment between 

members (ASEAN, 2020). Consequently, ASEAN’s rank increased from the 7th largest regional 

economy in the world in 2014 to the 5th in 2019 (ASEAN Secretariat, 2019). 

Although the ASEAN’s GDP has consistently grown since 2015, growth is not uniform 

throughout economic sectors. AEC regulations have significantly enhanced the potential of the 

industrial sector and services. However, the AEC has caused some negative impacts on the 

agricultural sector. Agricultural share of the ASEAN’s GDP and trade has continuously declined 

since 2015 (ASEAN Secretariat, 2019). It is meaningful since half of ASEAN member countries 

are agriculturally intensive countries and agriculture accounts for a third of total employment in 

2019. Thus, the growth of ASEAN’s GDP as a whole does not reflect progress in all economic 

sectors or welfare in individual countries. 

Thailand and Vietnam are two of the founding members of the AEC and are among the 

largest agricultural exporters in ASEAN and in the world, particularly for cereals and cereal 

preparations. They have favorable geographical features, including a coastal zone, for agricultural 

production and trade. These characteristics were expected to enhance their agricultural exports 

 
1 The ASEAN consists of ten member countries: Thailand, Vietnam, Cambodia, Singapore, Malaysia, Brunei 

Darussalam, Indonesia, Philippines, Laos, and Myanmar. 
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substantially under the AEC. However, economic indicators for the past five years, including 

GDPs and trade balances, suggest differently. As opposed to the development seen in the industrial 

sector, agricultural shares of the countries’ GDPs have followed an inverse trend. Since the 

establishment of the AEC, Thailand has gradually increased in agricultural exports, while Vietnam 

has consistently declined. The tradeoff between Thailand’s growth and Vietnam’s decline may 

have stemmed from their similarities in production systems and economic structures. For example, 

they rely on similar industrial crops, like rice, corn, and maize. That said, the AEC may have been 

beneficial to only a few member states, while harmful to others. Hence, a thorough analysis of 

AEC’s impacts both on the ASEAN community and individual member countries is necessary. 

The main purpose of this thesis is to evaluate the trade creation, destruction, deflection and 

diversion effects as a result of the AEC on extra- and intra-ASEAN agricultural trade. I use a 

gravity model estimated by Poisson Pseudo Maximum Likelihood (PPML), which allows for the 

presence of zero trade observations. I also perform Ramsey’s RESET test, showing that the PPML 

estimators are more reliable than Tobit estimators for this trade analysis. To control for unobserved 

heterogeneity, I add three sets of fixed effects. I find that the impacts of the AEC are sensitive to 

the specification of the fixed effects and vary across member states. The results show that the AEC 

induced trade creation effects from extra-bloc export expansion, but significantly reduced intra-

ASEAN trade. Specifically, the reduction in intra-bloc trade is prone to some AEC’s activities that 

modify intra-regional markets, such as free movement of factors and non-tariff measures (NTMs). 

Secondly, this study aims to determine the diversity and variation of AEC’s impacts across 

ASEAN agricultural exporting countries. For comparative purposes, I apply a synthetic control 

method (SCM) to examine counterfactual outcomes for Thailand, Vietnam, and the ASEAN 

community’s agricultural exports in the absence of the AEC. The comparison shows that the 
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ASEAN community’s agricultural exports have declined since 2015 relative to the SCM results, 

supporting that extra-bloc trade expansion is fully offset by intra-bloc trade reduction. Moreover, 

I use the disaggregate level data to study the diversity between Thailand and Vietnam. I find that 

internal country policies and non-tariff measures are the key factors driving differences between 

the two countries and linking Thailand’s export growth and Vietnam’s export reduction. 

These two approaches are useful to determine the AEC’s impacts on agricultural trade of 

the ASEAN community, individual member states, and to provide implications for future policy 

development. The comparative study of Thailand and Vietnam provides a guide to policymakers 

to evaluate the impacts of internal policies and activities in accordance with the AEC principles. 

Most importantly, the research results indicate both trade opportunities and challenges as a 

consequence of the AEC. The findings may aid in united resolution and highlight collaboration 

problems in agricultural trade among ASEAN member countries. 

There is limited prior research specifically studying the impacts of the AEC on ASEAN 

agricultural trade. There are a number of studies similar to this thesis regarding the effects of free 

trade agreements (FTAs) more broadly. It is likely that trade effects of FTAs will depend on the 

initial economic structure (Burfisher, Robinson, & Thierfelder, 2001). According to Kawasaki 

(2003), the effectiveness of regional FTAs is determined by the initial production and trade 

structures. Lastly, Pensupar et al. (2013) suggested that various NTMs imposed to protect domestic 

producers in lieu of tariffs were key factors driving the reduction in intra-ASEAN trade. 

The remainder of this thesis is organized as follows. In chapter II, the background and 

effects of the ASEAN Economic Community (AEC) on agricultural trade and the relevant 

literature are discussed. In chapter III, the quantitative methods and data used in this study are 

presented. In chapter IV, the empirical results are reported, and Chapter V is a conclusion. 
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II.  ASEAN Economic Community, Trade Effects, and Related Literature 

The Association of Southeast Asian Nations (ASEAN) was established on August 8, 1967 by 

Indonesia, Malaysia, Philippines, Singapore, and Thailand. Later, the regional integration fully 

formed as a group of ten member states; Brunei Darussalam joined in 1984, Vietnam in 1995, Laos 

and Myanmar in 1997, and Cambodia in 1999. It became the foundation of many cooperative 

agreements, such as the ASEAN Free Trade Area (AFTA) in 1992 and the ASEAN Economic 

Community (AEC) in 2015. As of 2019, the ASEAN community ranked as the 5th largest regional 

economy in the world, up from the 7th in 2014, and the 4th largest exporting region in the world, 

contributing over 7% of global exports (ASEAN Secretariat, 2019). The progress, however, varies 

across ASEAN member countries (Table A.1). 

The AEC framework advances the objectives of the foundational AFTA to promote the 

free flow of resources and goods within ASEAN, by means of an external preferential tariff. Under 

the Common Effective Preferential Tariff (CEPT) scheme, the average tariff for the ASEAN 

member states is currently 1.51%, down from 12.8% in 1993 (ASEANstats, 2020). The AEC also 

increases the efficiency of production factors within ASEAN member countries by allowing free 

movement of goods, skilled labor, services, and investment. Specific to the agricultural sector, the 

blueprint states that Food, Agriculture and Forestry (FAF) is a vital sector to ensuring equitable 

and inclusive growth in ASEAN.2 

 

 
2 The objectives of the FAF’s sector under the current strategic plans are: (1) ensuring equitable, sustainable, and 

inclusive growth; (2) alleviating poverty and eradicating hunger; (3) deepening regional integration; (4) enhancing 

access to global markets; (5) enhancing sustainable forest management; and (6) ensuring food security, food safety, 

and better nutrition (ASEAN Secretariat, 2019).   
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2.1 AEC’s Effects on ASEAN Trade  

Figure 1 shows ASEAN’s trade in goods from 2010 to 2019. The growth is mostly driven by extra-

bloc expansion, showing a consistent increase since 2015. However, intra-ASEAN trade, which 

was the largest market of the ASEAN community, did not substantially change from 2015 to 2019 

(Figure A.2). Specifically, intra-ASEAN trade intensity declined from 3.9 in 2010 to 3.2 in 2018 

(ASEAN Secretariat, 2019). Likewise, agricultural trade follows the same trend as the total trade 

(Figure 2). That said, ASEAN appears to achieve some of the AEC’s goals to expand extra-bloc 

trade, but it fails to enhance intra-regional trade by the same magnitude. 

Figure 1:  ASEAN’s Trade in Goods in Nominal Values, 2010-2019  

 
Source:  ASEANstats (as of 2020).  

Figure 2:  ASEAN’s Agricultural Trade in Nominal Values, 2010-2019 

Source:  World Trade Organization (as of 2020).  
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To illustrate each ASEAN member’s agricultural trade, I use the agricultural trade balance 

which is a difference between the value of imports and exports for a given period as shown in 

Figure 3. The vertical line indicates the establishment of the AEC in 2015. One of the most 

important observations is the relationship between ASEAN agricultural-exporting countries, such 

as Thailand, Vietnam, and Indonesia. The trendline implies that some members’ growth correlate 

with other members’ decline. For example, Thailand’s agricultural trade balances increased in 

2016 and 2018, whereas Indonesia’s trade balances significantly dropped. Likewise, a similar 

situation occurs in the trade balances of Vietnam and Thailand in 2017 and 2018 as well as the 

trade balances of Vietnam and Indonesia in 2016 and 2018 (Figure 3). 

These tradeoffs among ASEAN agricultural exporting countries may be due to most of the 

ASEAN agriculturally intensive countries having similar economic structures and relying on 

similar crops, like rice, corn, maize, and rubber. For example, Thailand and Vietnam’s rice 

production are both countries’ largest share of agricultural exports. One of the main differences 

between Thailand and Vietnam’s rice production are minimum wage costs. As of 2021, Vietnam’s 

minimum wage costs was $181 US dollar per month, while Thailand was $324 US dollar per 

month (Table A.3). Thanks to the AEC framework, low-wage laborers working in agriculture can 

freely move to other member countries. As a result, Thailand’s agricultural sector is better off from 

lower-wage laborers that may migrate from Myanmar and Vietnam. As a result, Vietnam’s prior 

labor-cost advantage is greatly reduced. As demonstrated by the law of comparative advantage, 

Thailand has a comparatively lower opportunity cost of exports, which may alter trade benefits. 

That said, the AEC may have modified international trade and ambiguously impacted each 

member state.
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2.2  International Trade Theory 

As trade liberalization becomes prominent, it is important to determine the implications it may 

have for countries, regions, and world trade. FTAs’ effects have been controversial for decades. 

Forming trade agreements implies that members agree to reduce, or at best eliminate, trade barriers 

among the member countries, while their tariffs on imports from outsiders remain unconstrained 

(Hector, Caroline, & Emanuel, 2013).  

The purpose of trade cooperation is to initiate trade creation effects. FTAs aim to improve 

economic efficiency through a reduction of internal trade barriers by introducing more efficient 

trade and better resource allocation among members. The welfare of the community and all 

member states is expected to increase potentially by shifting imports from an extra- or intra-bloc 

producer with a higher cost of production to another intra-bloc producer with a lower cost (Viner, 

1950).  

On the other hand, trade diversion results from the deterrence of efficient extra-bloc 

producers as well as a reduction in intra-regional trade because of trade agreements (Viner, 1950). 

As a result, the welfare of the community and the member states, especially importing countries 

facing a higher import cost, is reduced. Moreover, Bown & Crowley (2007) exemplify the situation 

when country A imposes an antidumping duty against country B but not against country C; they 

define four distinct outcomes to demonstrate each situation as shown in Table 1. For this thesis’s 

analysis, I focus on the first three effects as a result of the AEC’s activities (i.e., trade destruction, 

diversion, and deflection effects). I will use these terms to present the AEC’s effects on ASEAN 

agricultural throughout this thesis.  
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Table 1:  Technical Terms of Trade Effects in terms of Exports  

Trade Terms Trade Effects Exports from Exports to 

Trade destruction Decrease in exports  Country B Country A 

Trade diversion Increase in exports Country C Country A 

Trade deflection Increase in exports Country B Country C 

Trade depression Decrease in exports Country C Country B 

Note: These situations assume that country A imposed an antidumping duty against country B but not against C. 

 

The law of comparative advantage can demonstrate the possibilities of intra-regional trade 

destruction and deflection effects as a result of FTAs (Ricardo, 1817). The comparative advantage 

theory describes the benefits of trade which arise from differences in countries’ factor endowments 

and potentials. Theoretically, international trade happens when any country can produce a 

particular good or service for a lower relative opportunity cost than other countries. However, the 

opportunity cost of exports and imports may be modified in the presence of FTAs. In the case of 

economic integration like the AEC, allowing free movement of factors also affects the opportunity 

cost of production. Particularly, when the countries engaging in the trade agreement have similar 

production systems and economic structures, negative trade effects, such as trade diversion and 

deflection effects, are likely to arise (Baier & Bergstrand, 2007).  

Specific to the case of Thailand and Vietnam’s agricultural sectors, the AEC’s activities 

may decrease Thailand’s opportunity costs of production while those of Vietnam may increase. In 

addition, tariff elimination may modify the market by increasing the amounts of other retaliatory 

measures, such as quality and price controls, thereby altering the opportunity cost of trade. As a 

result, international trade is diverted. 
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2.3  Non-tariff Measures 

There are other relevant factors that have played a significant role in ASEAN agricultural trade 

along with the AEC framework. Non-tariff policies and governmental interventions, for example, 

may reduce the amount of the intra-ASEAN trade. Although the AEC blueprint eliminated almost 

all of the tariff barriers against the ASEAN member states, non-tariff measures (NTMs) were 

simultaneously introduced (Pensupar, Mahathanaseth, & Nurancha, 2013). 

Non-tariff measures, such as safeguard policies, typically restrict consumers’ choices, 

including imposing extra sales taxes for imported goods, price controls, and quantity controls. 

These regulations are more intensive for agricultural commodities than industrial products, 

because the latter are unique in quality and quantity across countries of origin. Many policies are 

imposed specifically on agricultural commodities aiming to protect domestic farmers from import 

substitution and prevent dumping. For example, some technical measures specify prohibited 

product characteristics and sanitary conditions (Pensupar, Mahathanaseth, & Nurancha, 2013).  

As of 2019, ASEAN countries had a total of 5,886 measures, up from 1,634 in 2010 (Table 

A.4). Thailand leads the ASEAN member countries with currently around 1,600 active NTMs. 

This number is almost twice as much as the next country, the Philippines, and almost eight times 

larger than Vietnam. Figure 4 specifies types and shares of NTMs currently active in the ASEAN 

community. Despite the presence of the AEC over the last five years, ASEAN member states have 

reactively blocked each other’s imports with such measures, leading to inefficient resource 

allocation and noncooperative trade. 
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Figure 4:  ASEAN’s Non-tariff Measures (as of 2019) 

Source:  ASEAN Secretariat (2019) 
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establishment of ASEAN-China Free Trade Area (ACFTA), they suggested that agricultural sector 

growth was relatively small. Likewise, Sharma (2008) showed that agricultural trade increased for 

only some products, such as palm oil and raw silk as a result of FTAs. He also found that the 

agricultural trade share decreased as non-agricultural trade increased, and the share of agricultural 

trade was only a small share of the total trade for China, India, and ASEAN countries. 

Specific to the internal factors of individual member states, Ferrianta et al. (2012) studied 

the ACFTA’s impacts on Indonesia’s maize industry. The results showed that the ACFTA caused 

an external shock and negative impacts on the Indonesia economy. They found that internal 

policies contradicting the intent of the free trade agreement (e.g., an import prohibition) were the 

main factor in producing negative outcomes rather than the direct effects of the trade agreement. 

Likewise, Pensupar et al. (2013) evaluated the effects of non-tariff measures (NTMs) on 

Thailand’s agricultural trade as a result of the ASEAN Free Trade Agreement (AFTA). They 

suggested that these policies were the main factors posing limitations to trade among ASEAN 

member states, leading to intra-regional trade destruction and deflection effects. 

To develop a better empirical analysis of FTAs’ impacts, it is necessary to control for a 

variety of key macroeconomic factors, such as exchange rates, distances, costs of transportation, 

and population. Panel data are preferred to understand the long-term trend and to observe any 

unexpected trends in some countries caused by the policy. Hence, using a panel model, Colin et 

al. (2010) examined the impact of ASEAN Economic Community on the intra-trade among 

ASEAN member states at an aggregate level from 1993 to 2006. Their results suggested that GDP, 

population, distance, and common borders are the major determinants of bilateral trade among 

ASEAN countries.  
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III.  The Gravity Model Specification and Data Description 

Gravity models are traditional macroeconomic models of international trade developed by the 

prominent Dutch economist, Jan Tinbergen (Tinbergen, 1962). The original Tinbergen model was 

believed to follow from the Newtonian theory of gravitation - The Law of Universal Gravitation. 

The model was later adapted to estimate the trade flows between any two countries.  

Typically, gravity models assume that the volume of trade between any two countries will 

be directly proportional to the product of their economic masses, measured by GDP or GNP, and 

inversely proportional to the distance between them. In addition, a number of bilateral factors that 

foster or impede trade flows are usually included as explanatory variables within the models. For 

example, adjacency (i.e., common border) and cultural links (e.g., common official languages) are 

usually included in the gravity equation. In a generalized gravity model, trade flows between two 

countries are explained by an equation like the following:  

 Xij= eβ0Yi

β1Yj

β2Pi

β3Pj

β4F
k,ij

βk μ
ij
 (1) 

where Xij is the value of the trade flow from country i to j. Yi and Yj usually denote gross domestic 

product (GDP) or gross national product (GNP) of a corresponding country. Pi and Pj denote 

populations and Fk refers to a vector of other relevant bilateral factors that affect trade flows. 

 

3.1 Zero Observations in Gravity Models 

To estimate the parameters of the original gravity model shown in Eq. (1), economists usually 

transform it into a log-log model. However, many recent studies have revealed serious problems 

with transforming the original gravity model to either log-log or log-linear equations, especially 

for the panel analysis of bilateral trade where the number of zero observations is usually large 
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(Bergstrand J. H., 1989; Santos Silva & Tenreyro, 2006; Sun & Reed, 2010; Kareem, Martínez-

Zarzoso, & Brümmer, 2016). Since the log of zero is undefined, zero values and/or missing data 

are dropped out from the traditional estimation, leading to a biased result. 

Moreover, Hurd (1979) suggested that truncating the sample by zero values would lead to 

large bias in the estimations. Omitting zero value observations leads to considerably biased results, 

particularly when the zero-valued flows reflect a systematic pattern. Santos Silva & Tenreyro, 

(2006) developed the Pseudo Poisson Maximum Likelihood (PPML) estimation. This method is 

superior to other estimators in the presence of heteroskedasticity because it allows for the existence 

of zeroes and a more flexible distribution of the error term. The estimator is consistent under weak 

assumptions, and the trade data do not need to be distributed as Poisson (Gourieroux, Monfort, & 

Trognon, 1984). With the PPML method, the likelihood function is estimated in its original 

multiplicative form to confront zeros in trade data, providing more consistent parameter estimates.  

 

3.2 Gravity Model Estimation 

The problem with zero observations is probably most severe for agricultural products that are often 

prone to seasonal production and trade, depending on the location of the exporter. Thus, I restrict 

the gravity model to its multiplicative form and assume the missing values to be zeroes. The gravity 

model at the aggregate level has a multiplicative form: 

 

𝑋𝑖𝑗𝑡 = 𝑒𝑥𝑝{𝛽0 + 𝛽1𝑙𝑛𝐺𝐷𝑃𝑖𝑡 + 𝛽2𝑙𝑛𝐺𝐷𝑃𝑗𝑡 + 𝛽3𝑙𝑛𝑃𝑂𝑃𝑖𝑡 + 𝛽4𝑙𝑛𝑃𝑂𝑃𝑗𝑡  

 + 𝛽5𝑙𝑛𝐸𝑋𝐶𝑖𝑡 + 𝛽6𝑙𝑛𝐸𝑋𝐶𝑗𝑡 + 𝛽7𝑙𝑛𝐴𝐺𝑅𝑖𝑡 + 𝛽8𝑙𝑛𝐴𝐺𝑅𝑗𝑡 + 𝛽9𝑙𝑛𝐷𝐼𝑆𝑖𝑗𝑡 

+ 𝛽10𝐿𝑎𝑛𝑔𝑖𝑗𝑡 + 𝛽11𝐵𝑜𝑟𝑖𝑗𝑡 + 𝛽12𝐴𝐸𝐶𝑖𝑗𝑡 + 𝛽13𝐴𝐸𝐶𝑗𝑡 + 𝛽14𝐴𝐸𝐶𝑖𝑡 + 𝜇𝑖𝑗𝑡}, 

(2) 

where Xijt denotes a nominal value of agricultural exports in million USD from country i to country 

j in year t; the explanatory variables are described in Table 2.  
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To control for unobserved heterogeneity, the effect of time and country factors, I augment 

Eq. (2) to include three sets of fixed effects: 

i. Adding γ
t
 to display time fixed effects (i.e., year dummies),  

ii. Adding γ
𝑖
, γ

j
 and γ

t
 to display exporter, importer and time fixed effects, 

iii. Adding γ
t
 and γ

𝑖𝑗
 to display time and country pair fixed effects. 

The time fixed effects (γ
t
) capture unobserved factors affecting trade flows in a particular year. 

Exporter and importer fixed effects (γ
𝑖
, γ

j
) capture country-specific characteristics that are difficult 

to measure, such as the effects of differences in infrastructure, governmental interventions, factor 

endowments, individual country shocks, and multilateral trade liberalization in a specific year.  

Lastly, the bilateral country pair fixed effects (γ
𝑖𝑗

) control for the effect of omitted variables and 

any unobserved characteristics of the country pair that are constant over time. 

The model with time and bilateral country pair fixed effects is the most commonly used in 

gravity models, especially for studying the impact of FTAs, since it controls for the effect of 

omitted variables and unobserved characteristics of the country pair that are constant over time. 

Many past studies also substantiate that it is superior to the other specifications (Micco, Stein, & 

Ordoñez, 2003; Egger & Pfaffermayr, 2003; Baldwin & Taglioni, 2007). However, I provide all 

three fixed-effect specifications for comparison purposes. 
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Table 2:  Independent Variables and Expected Signs 

Variables Description Expected Sign 

GDPi Nominal gross domestic product of the exporting country i 

(million US dollars). 

+ 

GDPj Nominal gross domestic product of the importing country j 

(million US dollars). 

+ 

POPi Population of exporting country i (thousands). - 

POPj Population of importing country j (thousands). + 

EXCi Official exchange rate of exporting country i (LCU per US 

dollars, period average).3 

+ 

EXCj Official exchange rate of importing country j (LCU per US 

dollars, period average). 

- 

AGRi Agricultural land used of exporting country i (kilometer) + 

AGRj Agricultural land used of importing country j (kilometer) - 

DISij Distance between country i and j. (kilometer) - 

Langij Dummy variable; =1 if country i and j have a common official 

language; =0 otherwise. 

+ 

Borij Dummy variable; =1 if country i and j share a border; =0 

otherwise. 

+ 

 

Specific to the effects of the AEC, I define two specifications of the AEC dummy variables 

in Eq.(2) for comparison purposes as displayed in Table 3. There is a slight difference in the 

interpretation of the coefficients which may substantiate the validity of results. Specifically, the 

AEC is expected to expand extra-bloc agricultural trade flows benefiting both exporters and 

importers though it may modify intra-ASEAN trade due to tariff elimination and free movement 

of factors. The possible outcomes of the AEC’s trade effects based on the interpretation of 

specification (A) are presented in Table 4.

 
3 The official exchange rate is determined by national authorities. It is represented in my model as an annual average 

based on monthly averages (i.e., local currency units relative to the U.S. dollar) (World Trade Organization, 2020). 
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Table 3:  Two Specifications of AEC Dummy Variables and Expected Signs 

Variables Specification (A) Expected Sign 

AECij Dummy variable; =1 if both countries i and j are members of 

the AEC; =0 otherwise. 

- 

AECj Dummy variable; =1 if importing country j is a member of the 

AEC and exporting country i is not; =0 otherwise. 

+ 

AECi Dummy variable; =1 if exporting country i is a member of the 

AEC and importing country j is not; =0 otherwise. 

+ 

Variables Specification (B) Expected Sign 

AECij Dummy variable; =1 if both countries i and j are members of 

the AEC; =0 otherwise. 

- 

AECj Dummy variable; =1 if importing country j is a member of the 

AEC; =0 otherwise. 

+ 

AECi Dummy variable; =1 if exporting country i is a member of the 

AEC; =0 otherwise. 

+ 

 

Table 4:  The Interpretation of the AEC’s Trade Effects based on Specification (A) 

 Import Effects  Export Effects 

𝛽13 > 0 𝛽13 < 0  𝛽14 > 0 𝛽14 < 0 

𝛽12 > 0 Pure MC  
MC+MD (𝛽12 > 𝛽13) 

MD (𝛽12 < 𝛽13) 
 Pure XC  

XC+XD (𝛽12 > 𝛽14) 

XD (𝛽12 < 𝛽14) 

𝛽12 < 0 ME MD+MC  XE XD+XC 

M and X refer to imports and exports. MC and XC denotes trade creation effects, while MD and 

XD are trade diversion effects of imports and exports, respectively. ME and XE denote trade 

expansion of extra-bloc imports and extra-bloc exports, whereas MC and XC denote contraction 

of intra-bloc imports and intra-bloc exports, respectively. 
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Additionally, I apply a classical gravity approach using a Tobit model, to compare with the 

PPML estimator. Although the Ordinary Least-Squares (OLS) model is also a commonly used 

approach in various fields of economics, it is not an appropriate tool for bilateral trade analysis 

because of the presence of zero trade observations. On the other hand, the Tobit model can 

accommodate situations where some observations are censored and recorded as zero. It is usually 

applied in situations where outcomes are unobservable over some range because of measurement 

inaccuracy (i.e., rounding errors), or because trade can only be observed as a non-negative value.  

For this thesis, I estimate the Tobit model in levels by transforming Eq.(2) to a linear-linear 

form and put the left-censoring trade value to zero. Unlike industrial products that are likely to be 

traded continuously, the zero observations in agricultural trade are likely true zeroes because of 

some characteristics, such as seasonal production, weather shocks, and resource availability. For 

this thesis, the Tobit model is specified as: 

 

𝑋𝑖𝑗𝑡 = 𝛽0 + 𝛽1𝐺𝐷𝑃𝑖𝑡 + 𝛽2𝐺𝐷𝑃𝑗𝑡 + 𝛽3𝑃𝑂𝑃𝑖𝑡 + 𝛽4𝑃𝑂𝑃𝑗𝑡 + 𝛽5𝐸𝑋𝐶𝑖𝑡 + 𝛽6𝐸𝑋𝐶𝑗𝑡 

+ 𝛽7𝐴𝐺𝑅𝑖𝑡 + 𝛽8𝐴𝐺𝑅𝑗𝑡 + 𝛽9𝐷𝐼𝑆𝑖𝑗𝑡 + 𝛽10𝐿𝑎𝑛𝑖𝑗𝑡 + 𝛽11𝐵𝑜𝑟𝑖𝑗𝑡 + 𝛽12𝐴𝐸𝐶𝑖𝑗𝑡 

+ 𝛽13𝐴𝐸𝐶𝑗𝑡 + 𝛽14𝐴𝐸𝐶𝑖𝑡 + 𝜇𝑖𝑗𝑡. 

(3) 

 

Linders & de Groot (2006), however, raised questions regarding the appropriateness of the 

Tobit estimators to solving the zero trade issues.4 They suggested that if trade flows were 

consistently rounded to zero below some values (e.g., if data on exports between any pair of 

countries are lesser than $100 USD, they will be recorded as zero), the Tobit model was probably 

useful to study trade effects. However, rounding errors do not seem to occur in this thesis’s data 

since trade flows used in this analysis are rounded to the nearest US dollar (United Nations, 2020). 

 
4 The first question is: “Can desired trade be negative?” and the second question is: “Is rounding of trade flows an 

important concern?” (Linders & de Groot, 2006). 
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3.3 Synthetic Control Method 

For the comparative study, I use the Synthetic Control Method (SCM), developed by Abadie and 

Gardeazabal in 2003, to examine the counterfactual outcome of ASEAN agricultural exports 

without the treatment of the AEC in 2015. This method is a combination of matching and 

difference-in-difference techniques. The SCM can address endogeneity associated with trade 

agreements and captures the effects of exogenous variables that vary over time. Specific to the 

endogeneity, it is potentially caused by GDPs and internal trade policies (Bergstrand, Baier, & 

Walker, 2002). 

Abadie, Diamond, and Hainmueller (2010) assume that there are J+1 regions. They 

provide that the first region (i.e., J+1) is exposed to the intervention of interest; thus, the remaining 

J regions are potential controls, which are known as the “donor pool.” The purpose of SCM is to 

estimate the outcomes of the observed region i at time t in the absence of intervention – which is 

specified as 𝑌𝑖𝑡
𝑁. The number of pre-intervention periods are denoted as T0, with 1 ≤ T0 ≤ T. If 

unit i is exposed to the intervention between the periods T0+1 and T, 𝑌𝑖𝑡
1 is the outcome that would 

be observed for unit i at time t.  Intervention has no effect on the outcome before the starting 

period; hence, for t ∈ [1,…, T0] and all i ∈ [1, …, N], Yit
1=Yit

N. By these assumptions, the observed 

outcome is defined as: 

 𝑌𝑖𝑡 = 𝑌𝑖𝑡
𝑁 + 𝛼𝑖𝑡𝐷𝑖𝑡 (4) 

where αit is the effect of the intervention, for unit i at time t, and 𝐷𝑖𝑡 is a dummy variable indicated 

the unit i is exposed to the invention at time t as shown in Eq.(5) and Eq.(6), respectively. 

 𝛼𝑖𝑡 =  𝑌𝑖𝑡
1 − 𝑌𝑖𝑡

𝑁 (5) 
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𝐷𝑖𝑡 = {
1, 𝑖 = 1 𝑎𝑛𝑑 𝑡 > 𝑇0 

0, otℎ𝑒𝑟𝑤𝑖𝑠𝑒
(6) 

The purpose is to estimate 𝛼1𝑇0+1
, + ⋯ + 𝛼1𝑇, as specified in Eq.(7). Since Y1t is observed,

the only variable to estimate is Yit
N. The SCM is introduced to solve this problem, given by a factor

model as defined in Eq.(8) (Abadie, Diamond, & Hainmueller, 2010): 

𝛼1𝑡 =  𝑌1𝑡
1 − 𝑌𝑖𝑡

𝑁  =  𝑌1𝑡 − 𝑌𝑖𝑡
𝑁 , 𝑓𝑜𝑟 𝑡 > 𝑇0 (7) 

𝑌𝑖𝑡
𝑁 =  𝛿𝑡 + 𝜃𝑡𝑍𝑖 + 𝜆𝑡𝜇𝑖 + 휀𝑖𝑡 (8) 

where δt is an unknown common factor with constant factor loadings across units, Zi is a vector 

of observed covariates – as suggested by the gravity model Eq.(2), λt denotes a vector of 

unobserved common factors, μi is a vector of unknown factor loadings, and εit expresses the error 

term with zero mean, which are unobserved transitory shocks at the region level (Hannan, 2017). 

Abadie et al. (2010) further explain the J × 1 vector of weights: 

𝑊 =  (𝑤2, … , 𝑤𝐽+1) 𝑠𝑢𝑐ℎ 𝑡ℎ𝑎𝑡 𝑤𝑗 ≥ 0 𝑎𝑛𝑑 ∑ 𝑤𝑗 = 1 , 𝑓𝑜𝑟 𝑗 = 2, … , 𝐽 + 1, (9) 

where each element of W represents a potential weighted average synthetic control for the treated 

unit. Therefore, the estimator of treatment effect applied from Eq.(7) and Eq.(8) is specified as: 

𝛼1�̂�  =  𝑌1𝑡 − ∑ 𝑤𝑗

𝐽+1

𝑗=2
∗ 𝑌𝑗𝑡 , 𝑓𝑜𝑟 𝑡 ∈ (𝑇0 + 1, … , 𝑇) (10)
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3.4 Data  

The observations consist of ten-ASEAN member states and the top-30-agricultural trade partners 

of the ASEAN community.5 The sample totals 40 countries, including 23 developing countries and 

17 developed countries as listed by Investopedia (2019). Data are reported annually from 2005 to 

2019, consisting of 23,400 (40×39×15) observations. The number of zero values accounts for 

23.8% of the data, including missing value and zero trade observations for exports. 

I extract annual aggregate data on the agricultural bilateral trade flows in nominal values 

from the United Nations Commodity Trade Statistics Database (United Nations, 2020) classified 

by the Standard International Trade Classification (SITC) under Revision 3.6 Data on nominal 

GDPs, population, and official exchange rate are from the World Bank Development Indicators 

database (World Trade Organization, 2020). Official exchange rate is calculated as an annual 

average based on monthly averages (i.e., local currency units relative to the U.S. dollar). Lastly, 

data on geographical proximity and cultural linkage including distance, border adjacency, and 

common official language are provided by the Centre d’Etudes Prospectives et d’Informations 

Internationales (CEPII, 2020).7 

 
5 Based on the database of United Nations (2020), here is the list of thirty countries: Australia, United States, China, 

Japan, New Zealand, Argentina, Brazil, India, Canada, Russian Federation, Ukraine, United Kingdom, Netherlands, 

France, Benin, Germany, China-Hong Kong SAR, South Africa, Rep. of Korea, Belgium, Pakistan, Côte d'Ivoire, 

Ghana, Iraq, Poland, Spain, Angola, United Arab Emirates, Ireland, and Cameroon. 
6 Agricultural data is defined by SITC codes: (00) Live animals other than animals of division 03: (01) Meat and meat 

preparations, (02) Dairy products and bird’s eggs, (04) Cereals and cereal preparations.   
7 The CEPII uses the great circle formula to calculate the geographic distance between countries, referenced by 

latitudes and longitudes of the most important cities/agglomerations in terms of population (Mayer & Zignago, 2011). 
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IV.  Empirical Results 

I provide two sets of results in accordance with the AEC-dummy-variable specifications. Each 

result includes three sets of outcomes with different fixed effects estimated by the Tobit and PPML 

estimators in Table 5 and Table 6, respectively.8 Model 1 displays the estimated coefficients with 

time fixed effects, model 2 adds time, importer, and exporter fixed effects, and model 3 represents 

a model with time and country pair fixed effects. Moreover, I provide OLS results in the appendix, 

using a traditional log-log form to substantiate the importance of zero observations (Table B.2). 

To test the model specifications, I use a heteroscedasticity-robust Regression Equation 

Specification Error Test (RESET) (Ramsey, 1969), reported at the bottom of each table. The 

RESET tests the hypothesis that the coefficients on higher-order polynomials of the explanatory 

variables, if they were to be included, are equal to zero.9 The findings are similar to Santos Silva 

& Tenreyro (2006) and Sun & Reed (2010), I fail to reject the null hypothesis for the PPML gravity 

model, but reject for the OLS and Tobit, indicating that the PPML is the most appropriate approach 

among the three models in explaining agricultural trade for this thesis’s analysis.10  

The divergence estimations of the OLS estimators from the Tobit and PPML estimators 

substantiate that the impact of zero trade observations is significant. Although the Tobit model 

does not pass the test, it generates somewhat similar results to statistically significant variables 

estimated by the PPML model. Thus, I will concentrate on explaining the results from the PPML 

estimators and using Tobit results for comparison purposes. 

 
8 For the Tobit model, I revise the expression of some variables for interpretation purposes: Trade flows (Xijt) and 

GDPs (GDPi and GDPj) are changed from million USD to hundred thousand USD: Populations (POPi and POPj) are 

changed from thousands to millions. 
9 Rejecting the hypothesis indicates that the linear approximation is insufficient. 
10 Theoretically, the PPML estimators are appropriate when dealing with a great number of zeroes or missing data, 

which tends to be larger in a panel of bilateral trade flows (Santos Silva & Tenreyro, 2006).   
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The PPML estimators show that almost all coefficients are different from zero and are 

statistically significant at the 5% level, except for population of both exporters and importers (POPi 

and POPj) and common official language (Languageij). Specific to model 3, exporter’s agricultural 

land used (Agrilandi) is the only significant estimator that shows an unexpected sign. Also, it 

appears to be the largest negative factor affecting agricultural exports, indicating that an increase 

in agricultural production contributes to domestic consumption more than to exports.11 GDP of 

importers (GDPj), on the other hand, has the largest positive impact on agricultural exports. While 

the signs on the effect of the annual exchange rate of exporting and importing countries (EXCi and 

EXCj) are as expected, it is interesting that the effect of importers is larger than that of exporters. 

 

 

 

 

 

 
11 This unexpected outcome is likely due to data selection. As I illustrated in Chapter III under the topic of data, I 

selected other sample countries apart from ten-ASEAN member states from the top-30-agricultural trade partners of 

the ASEAN community. While most of these observed countries tend to be agricultural importing countries such as 

Japan, Rep. of Korea, and Argentina; many agricultural exporting countries, such as United States, Pakistan, China, 

and India have already contributed a large share of agricultural exports. Thus, the negative impact of agricultural 

production (Agrilandi) on agricultural exports suggesting that higher production aims for domestic consumption rather 

than exports seems reasonable for this paper’s analysis. Lastly, ten-ASEAN states have struggled with intra-ASEAN 

trade reduction as suggested by (AECij < 0), it is also convincing that the increase in domestic agricultural production 

will be serving domestic consumption more than exports – this assumption will be further substantiated throughout 

the rest of this chapter. 
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Table 5:  Results of the Gravity Method Using PPML Estimators 

Variables 
Specification (A)  Specification (B) 

Model 1 Model 2 Model 3  Model 1 Model 2 Model 3 

Ln(GDPi) 0.491*** 0.031 -0.001  0.491*** 0.031 -0.001 

 (0.087) (0.098) (0.094)  (0.087) (0.098) (0.094) 

Ln(GDPj) 0.743*** 0.938*** 0.962***  0.743*** 0.938*** 0.962*** 

 (0.073) (0.132) (0.130)  (0.073) (0.132) (0.130) 

Ln(POPi) -0.500*** -1.441** -1.717***  -0.500*** -1.441** -1.717*** 

 (0.078) (0.651) (0.619)  (0.078) (0.651) (0.619) 

Ln(POPj) -0.082 -0.316 -0.343  -0.082 -0.316 -0.343 

 (0.086) (0.398) (0.393)  (0.086) (0.398) (0.393) 

Ln(EXCi) -0.172*** 0.245*** 0.270***  -0.172*** 0.245*** 0.270*** 

 (0.037) (0.094) (0.088)  (0.037) (0.094) (0.088) 

Ln(EXCj) 0.126*** -0.412** -0.452***  0.126*** -0.412** -0.452*** 

 (0.030) (0.161) (0.159)  (0.030) (0.161) (0.159) 

Ln(AGRi) 0.361*** -1.394** -1.080**  0.361*** -1.394** -1.080** 

 (0.033) (0.541) (0.504)  (0.033) (0.541) (0.504) 

Ln(AGRj) -0.106*** -0.069 -0.171  -0.106*** -0.069 -0.171 

 (0.031) (0.288) (0.275)  (0.031) (0.288) (0.275) 

Ln(DISij) -0.773*** -1.063***   -0.773*** -1.063***  

 (0.065) (0.066)   (0.065) (0.066)  

Langij 0.020 0.066   0.020 0.066  

 (0.117) (0.150)   (0.117) (0.150)  

Borij 0.857*** 0.747***   0.857*** 0.747***  

 (0.164) (0.151)   (0.164) (0.151)  

AECij -0.272 -0.327** -0.095  -1.092*** -0.839** -0.434*** 

 (0.300) (0.165) (0.092)  (0.416) (0.333) (0.138) 

AECj 0.207 0.104 0.031  0.207 0.104 0.031 

 (0.166) (0.092) (0.067)  (0.166) (0.092) (0.067) 

AECi 0.613*** 0.409*** 0.308***  0.613*** 0.409*** 0.308*** 

 (0.219) (0.157) (0.097)  (0.219) (0.157) (0.097) 

Year FE YES YES YES  YES YES YES 

Importer FE  YES    YES  

Exporter FE  YES    YES  

Country Pair FE   YES    YES 

Observations 23,400 23,400 21,480  23,400 23,400 21,480 

RESET χ2 (1) = 7.9 χ2 (1) = 1.8 χ2 (1) = 1.18  χ2 (1) = 7.9 χ2 (1) = 1.8 χ2 (1) = 1.18 

 Prob > χ2 = 

0.0049 

Prob > χ2 = 

0.1794 

Prob > χ2 = 

0.2782 

 Prob > χ2 = 

0.0049 

Prob > χ2 = 

0.1794 

Prob > χ2 = 

0.2782 

Note: t-statistics; *** p<0.01, ** p<0.05, * p<0.1; standard errors in parenthesis, clustered on bilateral country pair. 
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Table 6:  Results of the Gravity Method Using Tobit Estimators 

Variables 
Specification (A) 

 

Specification (B) 

Model 1 Model 2 Model 3 Model 1 Model 2 Model 3 

GDPi 0.035*** 0.003 0.006 0.035*** 0.003 0.006 

 (0.011) (0.005) (0.005) (0.011) (0.005) (0.005) 

GDPj 0.048*** 0.050*** 0.054*** 0.048*** 0.050*** 0.054*** 

 (0.012) (0.011) (0.012) (0.012) (0.011) (0.012) 

POPi -2.293*** -2.484 -0.213 -2.293*** -2.484 -0.213 

 (0.646) (3.126) (3.055) (0.646) (3.126) (3.055) 

POPj -0.873 -5.764*** -6.681*** -0.873 -5.764*** -6.681*** 

 (0.698) (1.917) (1.315) (0.698) (1.917) (1.315) 

EXCi -0.028 -0.119*** -0.038* -0.028 -0.119*** -0.038* 

 (0.024) (0.036) (0.022) (0.024) (0.036) (0.022) 

EXCj -0.025 0.057 0.130** 

 

-0.025 0.057 0.130** 

 (0.032) (0.067) (0.066) (0.032) (0.067) (0.066) 

AGRi 0.001*** -0.001 -0.002** 0.001*** -0.001 -0.002** 

 (0.000) (0.001) (0.001) (0.000) (0.001) (0.001) 

AGRj 0.000 0.000 0.000 0.000 0.000 0.000 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

DISij -0.145*** -0.272***  -0.145*** -0.272***  

 (0.029) (0.043)  (0.029) (0.043)  

Langij 1,297.253*** 766.838**  1,297.253*** 766.838**  

 (441.397) (363.286)  (441.397) (363.286)  

Borij 8,952.980*** 8,727.559***  8,952.980*** 8,727.559***  

 (1,894.359) (1,691.670)  (1,894.359) (1,691.670)  

AECij -2,207.735*** -756.141** -58.752 -1,408.831** -2,021.575*** -63.843 

 (578.420) (348.087) (136.005) (646.893) (646.653) (98.461) 

AECj -588.274** 760.942*** 86.622 -588.274** 760.942*** 86.622 

 (248.851) (204.924) (70.396) (248.851) (204.924) (70.396) 

AECi -210.630 504.492** -91.713 -210.630 504.492** -91.713 

 (231.109) (200.053) (96.344) (231.109) (200.053) (96.344) 

Year FE YES YES YES YES YES YES 

Importer FE  YES   YES  

Exporter FE  YES   YES  

Country Pair FE   YES   YES 

Observations 23,400 23,400 23,400  23,400 23,400 23,400 

Observations 

Censored 
5,580 5,580 5,580  5,580 5,580 5,580 

RESET F(1, 23371) = 

20.93 

F(1, 23293) = 

53.43 

F(1, 23188) 

= 11.06 

 F(1, 23371) = 

20.93 

F(1, 23293) = 

53.43 

F(1, 23188) 

= 11.06 

 Prob > F = 

0.0000 

Prob > F = 

0.0000 

Prob > F = 

0.0000 

Prob > F = 

0.0000 

Prob > F = 

0.0000 

Prob > F = 

0.0000 

Note: t-statistics; *** p<0.01, ** p<0.05, * p<0.1; standard errors in parenthesis, clustered on bilateral country pair. 



26 

4.1 AEC’s Agricultural Trade Effects  

I convert the coefficients of AEC dummy variables (AECj, AECi, and AECij) based on the results 

of specification (A) to a percentage change for comparison purposes as displayed in Table 7.12 

Although the results diverge across two estimators and are sensitive to the specification of fixed 

effects, all statistically significant variables show similar signs and are close in magnitude. 

Both models estimated by the PPML suggest that ASEAN agricultural exporters to non-

AEC countries gains from the economic integration (AECi > 0). Although the PPML does not 

generate a statistically significant estimator for ASEAN importing countries, the model 2 version 

of the Tobit estimator appears to yield a significantly positive effect (AECj > 0). The AEC’s 

impacts on intra-ASEAN agricultural trade, however, show a sign of decrease (AECij < 0), 

suggested by the model 2 version of both the PPML and Tobit. These findings indicate that trade 

creation effects are induced from extra-bloc trade expansion (AECi > 0 and AECj > 0). Moreover, 

the results suggest that ASEAN agricultural exporters gain from the AEC more than importers 

(AECj < AECi).  

These findings are similar to Pensupar et al. (2013), signifying that the AEC decreases 

intra-regional agricultural trade and only benefits some member countries. This is an implication 

of collaborative issues among the member countries. As discussed in Chapter II, ASEAN member 

countries have similar agricultural production and almost all countries are considered agricultural 

intensive countries. By allowing free movement of products, labor, resources, and investment, the 

AEC framework modifies intra-regional agricultural trade through non-tariff measures and other 

internal-country factors. 

 
12 While nearly all coefficients relate across two specifications, there is a difference interpretating the outcome of 

AECij (Table B.1). The coefficient of AECij in specification (B) does not refer only to the effect of intra-regional trade, 

but it also includes the effect of AECi and AECj. Thus, the summation of coefficients of all AEC dummy variables in 

specification (B) (i.e., AECi + AECj + AECij) is equal to the coefficient of AECij in specification (A).  
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Table 7:  Estimated Trade Effects of the AEC Dummy Variables – Specification (A) 

Variables 
Model 2 – Specification (A)  Model 3 – Specification (A) 

Tobit PPML 

 

Tobit PPML 

AECij -64.9%** -27.9%** -5.0% -9.1% 

AECj 65.3%*** 11.0% 7.4% 3.2% 

AECi 43.3%** 50.5%*** -7.87% 36.1%*** 

Year FE YES YES YES YES 

Importer FE YES YES   

Exporter FE YES YES   

Country Pair FE   YES YES 

 

4.2 Synthetic Control Analysis 

For the synthetic control methods, I construct a weighted combination of the top-30 agricultural 

trade partners of ASEAN that match with an average of the treated country’s agricultural exports 

before the intervention of the AEC. Then, the actual export values (i.e., in nominal values) after 

receiving the treatment, post-treatment, is plotted against the estimation of the synthetic units. 

Using this approach, I examine the average agricultural export values of the ASEAN community, 

and agricultural exports of Thailand and Vietnam individually. 

The first set of synthetic estimations is useful to study a broad perspective of the AEC in 

boosting agricultural trade of the ASEAN community. Using STATA, the counterfactual ASEAN 

is weighted by Japan, Pakistan, New Zealand, and Canada (Figure 5). These weights are somewhat 

similar to the difference-in-difference analysis used in the ASEAN Integration Report of 2019 

(ASEAN Secretariat, 2019).
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Figure 5:  The Synthetic Unit Weights for ASEAN’s Agricultural Exports  

 

The outcome variable, an average of 10-ASEAN-member-country agricultural exports in 

million USD, is plotted against time to the AEC in 2015. Figure 6 shows that average exports of 

the synthetic counterpart is larger than the actual exports of the ASEAN community. Figure 7 is a 

comparison specific to ASEAN’s agricultural exports. From 2010 to 2019, agricultural exports 

were projected to grow by 15.6%; however, they only increased by 11.6%. Also, the growth rate 

decreased by 4.6% compared to the prior five-year period when exports grew by 16.2%. This 

finding substantiates a reduction in the ASEAN community’s agricultural trade due to the AEC. 

Figure 6:  The Synthetic Result of ASEAN’s 

Agricultural Exports (million USD) 

 Figure 7:  The Growth of ASEAN’s Agricultural 

Exports (million USD) 

 

 

Note: Actual export data are collected in nominal values. 
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To observe the source of agricultural export diversion, I examine both extra- and intra-

ASEAN trade, reported in Figure 8 and Figure 9, respectively. For the extra-bloc trade, I use the 

donor pool consisting of the top-30 agricultural trade partners of ASEAN similar to the gravity 

model. The SCM results show that the ASEAN community gained from extra-bloc expansion, but 

lost intra-regional exports. Supported by the study of ASEAN Free Trade Area (FTA) on 

Thailand’s agricultural trade (Pensupar, Mahathanaseth, & Nurancha, 2013), Thailand lost intra-

regional trade mostly due to non-tariff measures caused by the AFTA’s framework eliminating 

tariff barriers. However, Thailand showed a significant growth in extra-bloc trade, particularly 

with the major trade partners such as China, India, and the U.S.  

Figure 8:  The Synthetic Result of Extra-

ASEAN Agricultural Exports (million USD) 

 Figure 9:  The Synthetic Result of Intra-

ASEAN Agricultural Exports (million USD) 

 

 

 

 

Substantiated by the synthetic result of ASEAN’s agricultural exports illustrated in Figure 

6, these findings suggest that extra-bloc trade expansion is fully offset by the reduction in intra-

regional exports. Moreover, the growth of extra-bloc exports may not indicate the benefits of the 

AEC’s framework. It may reflect strategic adjustments of ASEAN member states to counteract the 

fall in intra-regional exports. ASEAN agricultural exporters may resort to extra-regional trade to 
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substitute for the fall in intra-regional markets and to maintain trade balances. However, the cost 

of exports to extra-bloc partners is usually higher than exporting to the regional markets due to 

transportation costs, tariffs, and some specific regulations, like quality control. Thus, the AEC has 

reduced the ASEAN community’s agricultural trade benefits as substantiated by the SCM results. 

This finding is also supported by the diminishing growth rate of ASEAN’s agricultural exports, 

decreased from 16.15% growth over 2010-14 to 11.57% growth over 2015-19 (Figure A.3). 

 

4.3 Thailand and Vietnam’s Agricultural Exports 

The analysis of an individual country is evidence of the potential diversity and variation of AEC’s 

impacts across ASEAN member states. For this purpose, I chose Thailand and Vietnam to 

represent ASEAN agricultural exporters because of their large shares of ASEAN agricultural GDP. 

Moreover, Thailand and Vietnam’s agricultural production systems and trade characteristics are 

similar. Hence, their outcomes are revealing of the impacts of non-tariff measures, internal 

activities, and policies that vary across countries and over time. Using STATA, Figure 10 and 

Figure 11 displayed Thailand and Vietnam’s synthetic unit weights, respectively.  

 

Figure 10:  The Synthetic Unit Weights for Thailand’s Agricultural Exports 
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Figure 11:  The Synthetic Unit Weights for Vietnam’s Agricultural Exports 

 

Figure 12 and Figure 13 show the synthetic results of Thailand and Vietnam’s agricultural 

exports, respectively. The counterfactual outcomes are weighted by two-year intervals from 2005 

to 2019 to deal with zero observations. While exports of Thailand vary over time, Vietnam has lost 

agricultural exports because of the AEC establishment. Compared to the synthetic counterfactual 

estimations from 2015 to 2019, Vietnam experienced a 40% decrease in agricultural exports. 

Vietnam’s export reductions are ten times larger than Thailand’s export increase, which is around 

4% higher than the synthetic counterpart over the same period. In addition, the findings signify 

that AEC’s effects are time sensitive and vary across countries due to internal-country adjustments. 
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Figure 12:  The Synthetic Result of Thailand’s 

Agricultural Exports (million USD) 

 Figure 13:  The Synthetic Result of Vietnam’s 

Agricultural Exports (million USD) 

 

 

 
 

4.4 Thailand and Vietnam’s Extra-ASEAN Agricultural Exports 

Specific to this estimation, I drop the rest of ASEAN member countries to reduce endogeneity and 

the likelihood of biased estimators (Hannan, 2017). Figure 14 and Figure 15 show the results of 

Thailand and Vietnam’s agricultural exports to their top-30 major trade partners as employed in 

the previous models, respectively.  

The outcomes show that both countries are better off from the AEC in terms of extra-bloc 

export expansion. Compared to the synthetic counterparts from 2015 to 2019, Thailand’s 

agricultural exports increased by 12.29%, and Vietnam’s growth was around 11.69% over the 

same period. Although the increase in Thailand and Vietnam’s extra-bloc exports relative to the 

SCM counterparts is significant, it is not sufficient to initiate trade creation effects since their total 

agricultural exports have declined since 2015 shown in Figure 12 and Figure 13. These findings 

are similar to the results of the ASEAN community, implying the reduction in intra-ASEAN 

agricultural export.  
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Figure 14:  The Synthetic Result of Thailand 

Agricultural Exports to Extra-ASEAN Markets 

(million USD) 

 Figure 15:  The Synthetic Result of Vietnam 

Agricultural Exports to Extra-ASEAN Markets 

(million USD) 

 

 

 
 

I further examine a relationship between extra-bloc expansion and intra-ASEAN reduction 

by investigating the actual values of both countries’ agricultural exports. I find that Thailand has 

relied mostly on non-ASEAN trade partners, accounting for 81% of Thailand’s agricultural exports 

in 2019 (Figure C.1). Whereas Vietnam’s export trends vary over time; its non-ASEAN export 

was around 31% in 2010, though it increased to 52% in 2019 (Figure C.2). Although Vietnam’s 

extra-bloc exports increased, it significantly lost intra-ASEAN trade over the same period. This is 

an implication of a linkage between intra-ASEAN loss and extra-bloc expansion. The growth of 

Vietnam’s extra-bloc exports may not have been stemmed from the AEC’s benefits, though it is 

prone to countermeasures for a significant fall in intra-regional export because of the AEC.  

Specific to Thailand’s extra-bloc expansion, it is likely to derive from the AEC’s benefits 

of free factor movement as discussed in Chapter II. ASEAN Secretariat (2019) concluded in the 

ASEAN annual report of 2019 that Thailand’s agricultural sector benefited from an increase in 

Foreign Direct Investment (FDI) inflows, which increased from $28 million USD in 2012-14 to 
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$36 million USD in 2016-19. While FDI in Vietnam declined by 11% over the same period (Figure 

C.3). Moreover, the AEC appears to enhance Thailand’s agricultural production efficiency by 

means of lower-wage laborers. Migrant labor from other ASEAN member countries, mostly from 

Myanmar and Cambodia, has played an important role in Thailand’s agricultural sector (ASEAN 

Secretariat, 2019).13 They benefit Thai agriculture not only from lower wages, but they also resolve 

the issue of Thai workers moving away from farms. From 2010-12 to 2015-17, the number of Thai 

farmers decreased by 19.48% (i.e., from 14.6 million to 11.8 million), while migrant laborers 

employed in agriculture increased by 23.18% (i.e., from 176 thousand to 216 thousand) 

(ILOSTAT, 2017).14 

 

4.5 Thailand and Vietnam’s Intra-ASEAN Agricultural Exports 

The last set of results focuses on intra-ASEAN exports, considered a source of trade destruction 

and deflection effects.15 Instead of using aggregate agricultural exports to study the fall in the 

treated country’s intra-bloc export, I use the disaggregate level data to substantiate the assumption 

that one country’s fall is another country’s growth. Following the product categories listed by 

SITC Rev.3, I use cereals and cereal-preparations data (code 04), which is the largest exported 

category of both countries (Figure C.4). 

The synthetic estimations of Thailand and Vietnam are reported in Figure 16 and Figure 

17, respectively. Although both countries have decreased cereal exports because of the AEC, 

 
13 As of 2017, Thailand had 1.3 million Myanmar workers accounting for 65% of total employed migrants, while 

Cambodian workers accounted for 17.2% (ASEAN Secretariat, 2019). 
14 According to a two-year survey conducted by Mekong Migration Network (2019), 87 percent of migrant workers 

working in Thailand’s agricultural sector reported getting lower paid than the minimum wage and working more than 

eight hours per day (i.e., it is the maximum work hour per day according to the minimum wage regulations). Moreover, 

former migrant workers in the sector reported a lack of legal protection and occupational health and safety (Mekong 

Migration Network, 2019; Myanmar Times, 2020). 
15 Since Thailand and Vietnam increased agricultural exports to major trade partners, which are their largest markets, 

though their gross agricultural exports are lower than the synthetic outcomes. 
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Thailand seemed to recover its prior position over time, while Vietnam’s cereal exports have 

persistently declined. This finding implies that the AEC results in trade deflection effects among 

intra-ASEAN trade. Since both countries have similar characteristics, the difference between them 

is an implication of unobservable factors, such as non-tariff measures and internal policies. As 

suggested by Pensupar et al. (2013), Thailand’s growth in agricultural exports certainly involves 

internal factors, including trade policies and non-tariff measures. 

 

Figure 16:  The Synthetic Result of Thailand 

Cereal Exports to ASEAN (million USD) 

  Figure 17:  The Synthetic Result of Vietnam 

Cereal Exports to ASEAN (million USD) 

 

 

 
 

Internal country factors potentially explain the inverse trend in Thailand and Vietnam’s 

exports. In 2019, the Thai government approved $875 million US dollar in subsidies to support 

rice farmers (Chantanusornsiri, 2019). Thailand’s subsidy on rice farmers has continued from 2020 

to 2021, the government has injected capital worth more than $300 million US dollar to assist 

farmers during harvest season (Chantanusornsiri, 2021). However, Vietnam’s level of support to 

the agricultural sector is usually low or at negative levels. From 2017 to 2019, Vietnam’s producer 

support estimate (PSE) was negative at -7.1% (OECD, 2020). Moreover, Vietnam has suffered 
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from a large amount of smuggling and other fraudulent activities, such as counterfeit goods. In 

2020, there were 25,538 fraud violations discovered involving loss of tax revenues approximately 

$2.5 million USD (TheStar, 2021). Although counterfeit goods and trade fraud may not affect 

agricultural trade as much as the industrial sector, the proliferation in smuggling may have 

complicated the development of border trade (Binh & Ha, 2021).  

The different amount of NTMs may also be one of key factors driving the discrepancies; 

Thailand had implemented 1,605 NTMs while Vietnam had 334 NTMs in 2019 (Table A.4). 

Moreover, both countries’ cereal exports have suffered from an increasing number of NTMs 

implemented by other ASEAN member states (ASEAN Secretariat, 2019). Two of the most 

common burdensome regulations affecting rice exporters are quantity control and import 

quantitative restrictions such as import licenses, accounting for 16% of all NTMs in 2019. 

Approximately 50 percent of these regulations are imposed by Indonesia and Philippines, which 

are two of the largest markets for both Thailand and Vietnam’s rice exports. 

This finding also corresponds with the ASEAN annual report of 2019 that the growth of 

Thailand’s cereal exports come mostly from the Indonesian and Philippines market, which are also 

the biggest markets of Vietnam’s cereals (ASEAN Secretariat, 2019). In the presence of the AEC, 

Vietnam’s cereal exports that were once superior to Thailand due to a lower cost of production 

have been reduced by the alternative cereal products of Thailand. The decrease of Vietnam, 

nevertheless, is greater than the increase of Thailand as shown in Figure 18.  

Moreover, the category of dairy products and bird eggs seems to follow the same trend as 

the cereal category as shown in Figure 18. Although ASEAN’s exports of live animals (SITC: 00) 

and meat and meat preparations (SITC: 01) agricultural product categories (as defined by SITC 

Rev 3) have increased over time, they fluctuate after the intervention in 2015 (Figure C.5). The 
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AEC seems to diminish the growth rate of the meat and meat-preparations category, from 18.79% 

in 2011-12 to -6.79% in 2018-19. The export trend of the live-animals category, however, is mixed; 

it decreased by 12.11% from 2015 to 2016, but it has significantly increased since 2017. However, 

these results in accordance with previous models’ results substantiate that ASEAN’s agricultural 

exports have suffered from intra-regional trade destruction as a result of the AEC’s activities. 

 

Figure 18:  A Percentage Change in Intra-ASEAN Agricultural Exports by Product Categories of 

Thailand and Vietnam from 2010-14 to 2015-19 

Note: Categories are based on SITC Rev 3: (02) Dairy products, bird eggs: (04) Cereals and cereal preparations. 

Source:  United Nations (as of 2020). 

 

This situation is somewhat similar to a divergence between the progress of ASEAN GDP 

and the growth of each ASEAN member country. While the AEC may enhance some countries’ 

production efficiencies, it may deteriorate other member’s prior advantages. Specific to rice 

production, the AEC seems to benefit Thailand’s rice production, though it worsens Vietnam’s 

rice production capability. Thailand increased its rice production by 34.1% from 2010-14 to 2015-

19, while Vietnam grew by 4.97% as shown in Figure 19. Also, Thailand expanded rice exports 
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by 16.6% whereas Vietnam’s export grew by 3.6% over the same period. Thailand’s growth has 

stemmed from the AEC’s benefits of free factor movement as discussed in Chapter II. Lastly, a 

constant growth rate of Vietnam’s rice production and export substantiates the assumption that 

Vietnam’s extra-bloc expansion is prone to the countermeasure policies to mitigate the fall in intra-

ASEAN exports rather than the success of the AEC. 

 

Figure 19:  A Percentage Growth of Thailand’s and Vietnam’s Rice Production and Exports from 

2010-14 to 2015-19 
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V.  Conclusions 

This thesis has studied the impacts of the ASEAN Economic Community (AEC), formed in 2015, 

on agricultural trade within the ASEAN community and with outside trade partners. I estimate a 

gravity model in its original multiplicative form using a PPML estimator to allow for the presence 

of zero trade observations and to deal with the presence of heteroskedasticity (Santos Silva & 

Tenreyro, 2006). I add three sets of fixed effects to control for unobserved heterogeneity. The 

results of Ramsey’s RESET test confirm that the PPML estimator outperforms the Tobit and OLS 

models, as specified, in explaining the AEC’s impacts on agricultural trade for all specifications 

of the fixed effects. Also, the test substantiates that the zero observations have significant effect 

on the validity of OLS results.  

Although the results diverge across the specifications of fixed effects, several important 

findings are drawn from the analysis. The PPML estimators suggest that the AEC has expanded 

extra-ASEAN agricultural trade, while it has reduced intra-regional trade. These findings are also 

supported by the significant outcomes of the Tobit estimators. Also, the PPML gravity estimations 

show that the AEC’s effects vary across ASEAN member states. Agricultural exporting countries 

appear to receive more benefits from extra-bloc trade expansion than importing countries. The 

gravity results, however, are not sufficient to compare between the effects of extra-ASEAN trade 

expansion and intra-regional trade reduction. 

For comparison purposes, I use a synthetic control method to compare actual agricultural 

export values to counterfactual outcomes in the absence of the AEC. The result of the ASEAN 

community illustrates a decreasing trend of agricultural exports, implying that extra-bloc trade 

expansion has been fully offset by the greater decrease of intra-ASEAN trade, resulting in trade 

diversion and destruction effects. Due to higher costs of exports to the extra-bloc market, the 
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expansion may not benefit all exporting countries. In addition, it may not have stemmed from the 

AEC framework, it is likely prone to countermeasure policies for the reduction in intra-regional 

trade. Also, the AEC appears to alter the regional agricultural market by stimulating various non-

tariff measures (NTMs) subsequently imposed by several member countries to protect domestic 

producers after the AEC had eliminated tariffs and various trade barriers.  

The study of Thailand and Vietnam provides evidence that AEC’s benefits differ over time 

and across member states mostly due to NTMs. Also, the effects are sensitive to internal country 

factors, such as government supports and policies which are difficult to measure. Since 2015, 

Thailand and Vietnam have executed various safeguard policies, like import prohibition, quantity-

control and price control measures to hamper an influx of substitutable agricultural goods imported 

from other members. This study also substantiates the diversity and variation of the AEC’s impacts 

across ASEAN member states, implying trade deflection effects. The AEC appears to enhance 

Thailand’s agricultural trade, while it exploits Vietnam’s prior trade advantages.  

Moreover, the SCM results using disaggregate data in cereals and cereal preparations of 

Thailand and Vietnam emphasize a tradeoff between the two states.  Instead of trade collaboration, 

the AEC appears to transfer one country’s prior advantage to enhance another member’s trade 

expansion. Thus, the growth of ASEAN GDP may not indicate overall success, especially for the 

agricultural sector. This issue must be carefully addressed and must be solved so as to initiate 

sustainable growth of the community and all member countries. 



41 

References 

Abadie, A., & Gardeazabal, J. (2003). The Economic Costs of Conflict: A Case Study of the 

Basque Country. American Economic Review, 93(1), 113-132. 

Abadie, A., Diamond, A., & Hainmueller, J. (2010). Synthetic Control Methods for Comparative 

Case Studies: Estimating the Effect of California's Tobacco Control Program. Journal of 

the American Statistical Association, 105(490), 493-505. 

ASEAN. (2020). The Founding of ASEAN. Retrieved May 8, 2020, from Association of Southeast 

Asian Nations: https://asean.org/asean/about-asean/history. 

ASEAN Secretariat. (2019). ASEAN Integration Report 2019. ASEAN Secretariat. Retrieved 05 

02, 2021, from https://asean.org/storage/2019/11/ASEAN-integration-report-2019.pdf. 

ASEANstats. (2020). ASEAN Statistics Data Portal. Retrieved Sep 2020, from Association of 

Southeast Asia Nations: https://data.aseanstats.org. 

Baier, S. L., & Bergstrand, J. H. (2007). Do Free Trade Agreements Actually Increase Members' 

International Trade? Journal of International Economics, 71, 72-95. 

Baldwin, R., & Taglioni, D. (2007). Trade Effects of the Euro: A Comparison of Estimators. 

Journal of Economic Integration, 22(4), 780-818. 

Bergstrand, J. H. (1989). The Generalized Gravity Equation, Monopolistic Competition, and the 

Factor-Proportions Theory in International Trade. The Review of Economics and Statistics, 

71(1), 143-153. 

Bergstrand, J. H., Baier, S. L., & Walker, J. E. (2002). On the Endogeneity of International Trade 

Flows and Free Trade Agreements. Journal of International Economics. 

Binh, L. H., & Ha, L. T. (2021). Vietnam-China Agricultural Trade: Huge Growth and Challenges 

(Vol. 4). Singapore: ISEAS Publishing. 

Bown, C. P., & Crowley, M. A. (2007). Trade Deflection and Trade Depression. Journal of 

International Economics, 72(1), 176-201. 

Burfisher, M. E., Robinson, S., & Thierfelder, K. (2001). The Impact of NAFTA on the United 

States. Economic Perspectives, 15(1), 125-144. 

CEPII. (2020). Database and Models. (Centre d’Etudes Prospectives et d’Informations 

Internationales) Retrieved Sep 30, 2020, from CEPII: Research and Expertise on the World 

Economy: http://www.cepii.fr/cepii/en/bdd_modele/bdd.asp. 

Chantanusornsiri, W. (2019). Farmer Subsidy Sign-ups Outpace Budgeted Funds. Newspaper 

Section: Business. Bangkok Post. Retrieved from https://www.bangkokpost.com/business. 

Chantanusornsiri, W. (2021). BAAC Approves B100bn for Rice Farmers. Newspaper Section: 

Business. Bangkok Post. Retrieved from https://www.bangkokpost.com/business. 



42 

Chirathivat, S. (2002). ASEAN-China Free Trade Area: Background, Implications, and Future 

Development. Journal of Asia Economics, 13(5), 671-686. 

Colin, W., Normaz, W., & Law, S. (2010). The Impact of ASEAN Economic Community (AEC) on 

Intra-ASEAN Trade. Malaysia. 

Egger, P., & Pfaffermayr, M. (2003). The Proper Panel Econometric Specification of the Gravity 

Equation: A Three-Way Model with Bilateral Interaction Effects. Empirical Economics, 

28(3), 571-580. 

FAO. (2020). FAOSTAT: Crops and Livestock Products. Retrieved Sep 29, 2020, from Food and 

Agriculture Organization of the United Nations: http://www.fao.org/faostat/en/#data/TP. 

Ferrianta, Y., Hanani, N., Setiawan, B., & Muhaimin, W. (2012). Impact of Trade Liberalization 

ASEAN-China Free Trade Area (ACFTA) on the Performance of Indonesia Maize 

Economy. Journal of Basic and Applied Scientific Research, 2(7), 6801-6809. 

Gourieroux, C., Monfort, A., & Trognon, A. (1984). Pseudo Maximum Likelihood Methods: 

Applications to Poisson Models. Econometrica, 52(3), 701-720. 

Hannan, S. A. (2017). The Impact of Trade Agreements in Latin America Using the Synthetic 

Control Method. IMF Working Paper, 17(45). 

Hector, C.-P., Caroline, F., & Emanuel, O. (2013). The ASEAN Free Trade Agreement: Impact on 

Trade Flows and External Trade Barriers. (World Bank Group) Retrieved Feb 2, 2020, 

from eLibrary: https://elibrary.worldbank.org/doi/abs/10.1596/1813-9450-4960. 

Hurd, M. (1979). Estimation in Truncated Samples When There Is Heteroscedasticity. Journal of 

Econometrics, 11(2-3), 247-258. 

ILOSTAT. (2017). International Labour Migration Statistics Database in ASEAN. International 

Labour Organization. Retrieved from https://www.ilo.org/asia/WCMS_416366. 

Investopedia. (2019). Top 25 Developed and Developing Countries. Retrieved Oct 6, 2020, from 

Invesetopedia: https://www.investopedia.com/updates/top-developing-countries. 

Kareem, F. O., Martínez-Zarzoso, I., & Brümmer, B. (2016). Fitting the Gravity Model when Zero 

Trade Flows Are Frequent: A Comparison of Estimation Techniques Using Africa's Trade 

Data. Global Food Discussion Papers, 230588, 59. Georg-August-Universitaet 

Goettingen. 

Kawasaki, K. (2003). The Impact of Free Trade Agreements in Asia. RIETI Discussion Paper 

Series, 03-E-018. The Research Institute of Economy, Trade and Industry. Retrieved from 

https://www.rieti.go.jp/jp/publications/dp/03e018.pdf. 

Linders, G.-J., & de Groot, H. L. (2006). Estimation of the Gravity Equation in the Presence of 

Zero Flows. Tinbergen Institute Discussion Paper, 06-072/3. Retrieved from 

https://ssrn.com/abstract=924160. 



43 

Mayer, T., & Zignago, S. (2011). Notes on CEPII's Distances Measures: The GeoDist Database. 

CEPII Working Paper, 2011-25, 8-12. Centre d'Etudes Prospectives et d'Informations. 

Mekong Migration Network. (2019). Migrants in Thailand's Agriculture Sector. Retrieved from 

Mekong Migration Network: http://mekongmigration.org/?page_id=13333. 

Micco, A., Stein, E., & Ordoñez, G. (2003). The Currency Union Effect on Trade: Early Evidence 

from EMU. Economic Policy, 18(37), 315-356. 

Myanmar Times. (2020). Migrant Workers in Thailand Face Tough Conditions, Low Pay: Study. 

Online News. Myanmar. Retrieved from https://www.mmtimes.com/news/migrant-

workers-thailand-face-tough-conditions-low-pay-study.html. 

OECD. (2020). Agricultural Policy Monitoring and Evaluation 2020. Paris: OECD Publishing. 

Pensupar, K., Mahathanaseth, I., & Nurancha, P. (2013). The Current Status and Future 

Perspectives of Agricultural Trade in Thailand under ASEAN Free Trade. Seminar 

Resource Paper, Kasetsart University, Agricultural and Resource Economics. 

Ramsey, J. B. (1969). Tests for Specification Errors in Classical Linear Least Squares Regression 

Analysis. Journal of the Royal Statistical Society, 31(2), 350-371. 

Ricardo, D. (1817). On the Principles of Political Economy and Taxation. John Murray, London, 

United Kingdom. 

Santos Silva, J., & Tenreyro, S. (2006). The Log of Gravity. The Review of Economics and 

Statistics, 88(4), 641-658. 

Sharma, R. (2008). China, India and AFTA: Evolving Bilateral Agricultural Trade and New 

Opportunities through Free Trade Agreements. FAO Commodity and Trade Policy 

Research Working Paper, 24. Food and Agriculture Organization of the United Nations. 

Retrieved from http://www.fao.org/es/ESC. 

Sun, L., & Reed, M. R. (2010). Impacts of Free Trade Agreements on Agricultural Trade Creation 

and Trade Diversion. Journal of Agricultural Economics, 92(5), 1351-1363. 

TheStar. (2021). Ho Chi Minh City Continues to Fight Smuggling, Trade Fraud. TheStar. 

Retrieved from https://www.thestar.com.my/aseanplus/aseanplus-news/2021/04/22/ho-

chi-minh-city-continues-to-fight-smuggling-trade-fraud. 

Tinbergen, J. (1962). Shaping the World Economy: Suggestions for an International Economic 

Policy. New York: Twentieth Century Fund. 

United Nations. (2020). Trade Statistics. Retrieved Sep 2020, from UN Comtrade Database: 

https://comtrade.un.org/data. 

Viner, J. (1950). The Customs Union Issues. American Political Science Review, 44(4), 1055. 



44 

Wailes, E. J., & Chavez, E. C. (2012). ASEAN and Global Rice Situation and Outlook. ADA 

Sustainable Development Working Paper Series, 39. Mandaluyong, Metro Manila, 

Philippines: Asian Development Bank. 

World Trade Organization. (2020). Regional Trade Agreements and the WTO. Retrieved Feb 1, 

2020, from World Trade Organization: https://www.wto.org/english/tratop_e/region_e. 

Yang, S., & Martínez-Zarzoso, I. (2014). A Panel Data Analysis of Trade Creation and Trade 

Diversion Effecs: The Case of ASEAN-China Free Trade Area. China Economic Review, 

29, 138-151. 

 



45 

Appendices 

Appendix A: Economic Indicators of the ASEAN Community and Member Countries 

Table A.1:  GDPs of ASEAN Member Countries in 2010, 2015, and 2018 

Country 
Nominal GDP (billion USD)   Share of ASEAN (%) 

2010 2015 2018  2010 2015 2018 

Brunei Darussalam  13.7 12.9 13.6  0.7 0.5 0.5 

Cambodia 11.2 18.1 24.6  0.6 0.7 0.8 

Indonesia 710.1 855.0 1,041.6  36.8 34.8 34.9 

Laos 6.8 14.4 18.1  0.4 0.6 0.6 

Malaysia 250.8 299.5 358.4  13.0 12.2 12.0 

Myanmar 41.0 59.8 77.3  2.1 2.4 2.6 

Philippines 200.0 292.5 342.7  10.4 11.9 11.5 

Singapore 239.8 308.0 364.1  12.4 12.5 12.2 

Thailand 341.5 401.7 505.1  17.7 16.4 16.9 

Vietnam 116.3 193.6 241.0  6.0 7.9 8.1 

ASEAN 1,931.2 2,455.5 2,986.5  100% 100% 100% 

Source:  ASEAN Secretariat (2019). 

Table A.2:  ASEAN Global Shares and Rankings of GDP, Trade, and FDI as of 2019 

Indicator 
Rank Value (billion USD) Global Share (%) 

2010 2015 2018 2010 2015 2018 2010 2015 2018 

Nominal GDP 6 5 5 1931.2 2455.6 2986.4 2.9 3.3 3.5 

Trade in 

Goods 
4 4 4 2001.4 2272.9 2817.4 6.5 6.8 7.2 

Exports 4 4 4 1049 1171.7 1432.6 6.9 7.1 7.3 

Imports 4 4 4 952.4 1101.1 1384.8 6.2 6.6 6.9 

Trade in 

Service 
3 4 4 439.2 640.2 778.6 5.7 6.5 6.8 

Exports 3 3 3 213.8 317.9 404.9 5.5 6.4 6.9 

Imports 3 4 4 225.4 322.3 373.8 5.9 6.6 6.7 

FDI Inflows 4 5 3 108.2 118.7 154.7 7.9 5.8 11.9 

FDI Outflows 5 8 6 63.3 69 69.6 4.6 4.1 6.9 

Source:  ASEAN Secretariat (2019). 
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Table A.3:  Minimum Wages of ASEAN Member Countries (US dollar per month) 

Country 2015 2021 

Brunei Darussalam  N/A N/A 

Cambodia 65.7 170.0 

Indonesia 201.5 288.3 

Laos 70.1 126.3 

Malaysia 236.5 269.2 

Myanmar 96.4 99.6 

Philippines 262.8 330.9 

Singapore N/A N/A 

Thailand 262.8 323.9 

Vietnam 83.2 181.2 

Source:  ASEAN Secretariat (2019). 

Note: N/A means no minimum-wage regulations. 
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Figure A.1:  Shares of ASEAN’s GDP by Economic Sectors as of September 2019 

Source:  ASEAN Secretariat (2019).  

 

Figure A.2:  Shares of ASEAN’s Trade in Goods by Trade Partners 

a) Exports  b) Imports 

 

  

Source:  ASEAN Secretariat (2019).
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Figure A.3:  Shares of ASEAN’s Agricultural Exports 

Note: Actual export data are collected in nominal values and presented in million USD. 

Source:  United Nations (as of 2020). 
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Appendix B:  Results of the Gravity Models and Synthetic Control Methods 

Table B.1:  Estimated Trade Effects of the AEC Dummy Variables – Specification (B) 

Variables 
Model 2 – Specification (B)  Model 3 – Specification (B) 

Tobit PPML 

 

Tobit PPML 

AECij -173.44%*** -56.8%** -5.5% -35.2%*** 

AECj 65.28%*** 11.0% 7.4% 3.2% 

AECi 43.3%** 50.5%*** -7.87% 36.1%*** 

Year FE YES YES YES YES 

Importer FE YES YES   

Exporter FE YES YES   

Country Pair FE   YES YES 
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Table B.2:  Results of the Gravity Method Using OLS Estimators 

Variables 
Specification (A)  Specification (B) 

Model 1 Model 2 Model 3  Model 1 Model 2 Model 3 

Ln(GDPi) 1.049*** 0.219** 0.132  1.049*** 0.219** 0.132 

 (0.026) (0.099) (0.117)  (0.026) (0.099) (0.117) 

Ln(GDPj) 0.647*** 0.769*** 0.836***  0.647*** 0.769*** 0.836*** 

 (0.023) (0.093) (0.109)  (0.023) (0.093) (0.109) 

Ln(POPi) -0.436*** -5.210*** -4.398***  -0.436*** -5.210*** -4.398*** 

 (0.030) (0.606) (0.736)  (0.030) (0.606) (0.736) 

Ln(POPj) -0.072** -0.866*** -0.891**  -0.072** -0.866*** -0.891** 

 (0.031) (0.302) (0.384)  (0.031) (0.302) (0.384) 

Ln(EXCi) -0.108*** 0.290*** 0.265***  -0.108*** 0.290*** 0.265*** 

 (0.012) (0.085) (0.102)  (0.012) (0.085) (0.102) 

Ln(EXCj) 0.084*** -0.306*** -0.369***  0.084*** -0.306*** -0.369*** 

 (0.011) (0.082) (0.094)  (0.011) (0.082) (0.094) 

Ln(AGRi) 0.297*** -0.422 0.028  0.297*** -0.422 0.028 

 (0.010) (0.443) (0.466)  (0.010) (0.443) (0.466) 

Ln(AGRj) -0.110*** -0.187 -0.194  -0.110*** -0.187 -0.194 

 (0.011) (0.276) (0.309)  (0.011) (0.276) (0.309) 

Ln(DISij) -1.102*** -1.342***   -1.102*** -1.342*** - 

 (0.028) (0.022)   (0.028) (0.022)  

Langij 0.507*** 0.566***   0.507*** 0.566*** - 

 (0.054) (0.048)   (0.054) (0.048)  

Borij 0.801*** 0.511***   0.801*** 0.511*** - 

 (0.095) (0.083)   (0.095) (0.083)  

AECij 0.691*** 0.220 0.142  -0.703*** -0.383*** -0.406** 

 (0.158) (0.139) (0.144)  (0.203) (0.146) (0.181) 

AECj 0.395*** 0.229*** 0.257***  0.395*** 0.229*** 0.257*** 

 (0.102) (0.081) (0.087)  (0.102) (0.081) (0.087) 

AECi 0.999*** 0.375*** 0.291***  0.999*** 0.375*** 0.291*** 

 (0.115) (0.097) (0.105)  (0.115) (0.097) (0.105) 

Year FE YES YES YES  YES YES YES 

Importer FE  YES    YES  

Exporter FE  YES    YES  

Country Pair FE   YES    YES 

Observations 17,820 17,820 17,738  17,820 17,820 17,738 

RESET F(1, 17790) 

= 13.52 

F(1, 17712) 

= 19.82 

F(3, 16374) 

= 42.06 

 F(1, 17790) 

= 13.52 

F(1, 17712) 

= 19.82 

F(3, 16374) 

= 42.06 

 Prob > F = 

0.0002 

Prob > F = 

0.0000 

Prob > F = 

0.0000 

 Prob > F = 

0.0002 

Prob > F = 

0.0000 

Prob > F = 

0.0000 

Note: t-statistics; *** p<0.01, ** p<0.05, * p<0.1; standard errors in parenthesis, clustered on bilateral country pair.
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Appendix C:  Agricultural Trade and Trade Policies of Thailand and Vietnam 

Figure C.1  Thailand’s Actual Agricultural 

Export Values (million USD) 

 Figure C.2:  Vietnam’s Actual Agricultural 

Export Values (million USD) 

 
  

Note: Agricultural exports are collected in nominal values and presented in million USD.  

Source:  United Nations (as of 2020). 

 

Figure C.3:  Foreign Direct Investment in Agriculture of Thailand and Vietnam, 2012-2019 

Note: FDI flows are presented in nominal values. 

Source:  ASEAN Secretariat (2019).
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Figure C.4:  Shares of Intra-ASEAN Agricultural Exports by Categories of Thailand and Vietnam 

in 2010, 2015, and 2019 

Note: Agricultural exports are collected in nominal values and presented in million USD.  

Source:  United Nations (as of 2020).  

 

Figure C.5:  A Percentage Change in Intra-ASEAN Agricultural Exports by Product Categories 

Source:  United Nations (as of 2020). 
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Appendix D:  Rice Production and Utilization of Thailand and Vietnam 

Table D.1:  Thailand’s Rice Domestic Production, Consumption, and Trade 

 

Domestic Production 

(thousand metric tons) 

Domestic Consumption 

(thousand metric tons) 

Exports 

(million USD) 

Imports 

(million USD) 

2010 26,362 15,915 10,647 200 

2011 26,091 19,010 7,282 200 

2012 29,704 22,109 7,828 233 

2013 32,983 24,299 8,895 211 

2014 35,257 26,003 9,469 215 

2015 37,192 27,583 9,829 220 

2016 38,955 29,048 10,122 215 

2017 40,489 30,408 10,297 217 

2018 41,889 31,617 10,489 217 

2019 43,162 32,664 10,715 216 

Source:  Wailes & Chavez (2012). 

 

Table D.2:  Vietnam’s Rice Domestic Production, Consumption, and Trade 

 

Domestic Production 

(thousand metric tons) 

Domestic Consumption 

(thousand metric tons) 

Exports 

(million USD) 

Imports 

(million USD) 

2010 27,841 21,341 7,000 500 

2011 28,439 21,475 7,364 400 

2012 28,659 21,916 7,143 400 

2013 28,930 22,175 7,156 400 

2014 29,214 22,081 7,533 400 

2015 29,439 22,383 7,456 400 

2016 29,686 22,665 7,421 400 

2017 29,993 22,936 7,457 400 

2018 30,370 23,206 7,564 400 

2019 30,710 23,497 7,613 400 

Source:  Wailes & Chavez (2012). 




