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Abstract 

This research concerns a study of trade liberalisation and economic integration in the ASEAN 

region due to the formation and potential formation of AFTA/AEC, WTO, CP (TPP) and 

RCEP using SITC two-digit level export data employing theoretically-grounded and 

empirically proven general equilibrium gravity framework. This empirical research 

examined the interrelationship between export trade, on one side, and economic, social and 

institutional variables. It mainly concerns with the left-hand side variables including 

economic size, income level, infrastructure and institutions, FDI, tourism and Environment 

externalities. It estimated the impact of the RTAs mentioned above including AEC formation, 

particularly with trade determinants, including; (i) traditional trade determinants, ‘behind the 

border’, ‘beyond the border’ constraints and ‘globalisation puzzles’ (ii) trade creation and 

trade diversion effects of RTAs, (iii) complementarity/substitution effects between FDI and 

tourism, and export trade, (iv) comparative/competitive advantages across industries, and (v) 

carbon leakage, renewable energy, and infrastructure and institutions.  

The research work utilised SFA, RE, FE and PPML gravity models for the ten members of 

ASEAN and over 250 importing countries and dependent territories (importing countries) for 

the period 1995-2016 using two ten-year windows and a third one for the whole panel data. 

This research work also grouped the ASEAN region into three sub-regions based on stages 

of economic development of its member countries: the original five plus Vietnam 

(ASEAN6), the LDCs members (ASEAN3) and Brunei Darussalam (ASEAN1). 

Consequently, the findings identified essential export destinations for the ASEAN subregions 

were other developing countries, except exports from SITC 3 and 5. Developed countries 

were the final destinations for exports from the latter two sectors. Membership in AFTA, CP 

(TPP), RCEP and WTO had trade creation effects and limited trade diversion effects. 

ASEAN3 and ASEAN1 tended to be regionally oriented, whereas open regionalism 

dominated exports from ASEAN6. In addition, for ASEAN6 and ASEAN1, FDI/tourism was 

complementary in labour-intensive primary sectors. On the other side, for ASEAN3, 

FDI/tourism was complementary in manufactures. Carbon emissions caused negative 

externalities, and renewables are at the embryonic stage in the region. Hence, the findings 
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suggest integrating these results in policy decisions contribute to designing targeted public 

policies, and contribute to sustainable economic growth.                                                   

Keywords: RTAs, Trade, FDI, tourism and Environment, Trade facilitation, and 

Development Cooperations.  
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 CHAPTER 1: General Introduction 

1.1 Introduction 

The establishment of AEC at the end of 2015 was a seminal moment in ASEAN regional 

economic integration — particularly in trade and investment integration. The impetus for the 

formation of AEC was manifold: the exigency for economic integration that stemmed from the 

Asian Financial Crisis 1997 (AFC), the need to reduce “the spaghetti-bowl” syndrome in FTAs 

and the proliferation RTAs elsewhere in the world that threatened trade diversion effects 

(Plummer, 2005, pp.1-15). However, the ASEAN region has also identified great potential 

benefits in social, economic and cultural integration. Three decades of active collaboration and 

cooperation in agriculture, industry, trade and other spheres of the socio-economic life of the 

region informed the economic and cultural integrations of the region. AEC enables the ASEAN 

region to become an economic powerhouse, a production base for increasingly fragmented global 

production and vibrant destination of FDI for market-seeking and efficiency-seeking beachhead1, 

brownfield2 and Greenfield3 investments. The AEC — with the free flow of goods, services, 

capital and skilled labour — promises economic prosperity for the region and increased welfare 

for its citizens.  

Primarily tariff and non-tariff measures facilitated the regional integration using the AEC 

blueprint. Tariff measures enacted comprise reduction of tariffs to near-zero levels in most 

sectors, elimination of quantitative restrictions (quotas, licenses, duties, safeguard quantity 

restrictions, etc.), in the region. Besides, non-tariff measures involve customs valuations, 

harmonisation of product standards, reciprocal recognition of tests, certification of products, etc. 

The AMS initiated tariff eliminations in 1992 through AFTA, later through ASEAN Trade in 

Goods Agreement (ATIGA) in 2010, with ASEAN-6 (Brunei Darussalam, Indonesia, Malaysia, 

the Philippines, Thailand, and Singapore). The less developed and latecomers CLMV 

(Cambodia, Lao People Democratic Republic (PDR), Myanmar and Vietnam) were also given 

extended period for tariff elimination by 2015, respectively, with options for some flexibility 

(AEC, 2015). The same source revealed, by the end of 2015, ASEAN-6 and the later comers 

would have eliminated their respective intra-ASEAN tariff to nil for 99.2% and 90.86% of tariff 

lines respectively. These countries were equally committed to the reduction of non-tariff barriers 
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and the introduction of new measures such as rules of the origin (RoOs) and local content 

requirements (LCRs).  

The ASEAN region is a region with considerable potential for increased trade and investment. 

This potential trade stems from the ASEAN region unique position as the third-largest economy 

in the Asian region and the seventh-largest in the world in 2014, with more than half of its 

population (~620 million) under thirty years of age (World Economic Forum, 2016). Hence, the 

region hosts a growing middle-class with massive production and consumption capacities.  

In the last twenty years, trade and investment liberalisation have fostered trade in the ASEAN 

region and beyond. Total international-trade for ASEAN region grew from $430 billion in 1993 

to $2.511 trillion in 2013 — a factor of six, while total intra-ASEAN trade increased from $82.4 

billion to $609 billion for the relevant period — a factor of seven (The ASEAN Secretariat, 2014). 

These trade growth results pushed the share of intra-ASEAN trade 5.1 per cent to 24.3 per cent 

between 1993 and 2013 while softening the extra-ASEAN by the same amount to 75.7 per cent 

for the relevant period. The main extra-ASEAN trade partners include China, Japan, South 

Korea, EU 28 and the USA; in the order, they are presented here (ACIF, 2016). The ASEAN 

trade with the RoW mimicked the pattern for an intra-ASEAN trade but with more accelerated 

growth, and it was suggestive of the increased significance in South-South trade with a 

proliferation of RTAs around the world and the commensurate trade liberalisation boosting 

international trade. While ASEAN trade with a significant trading partner including ASEAN+3, 

ASEAN+6 or RCEP and EAS grew over time, the larger the RTA resulted in more substantial 

export revenue (The ASEAN Secretariat, 2014). Specifically, the ASEAN+3 made a significant 

contribution to the bulk of the extra-ASEAN export growth, and the RoW had a non-trivial 

contribution. India, New Zealand and Australia were also significant economic partners as an 

integral part of the RCEP. 

The five the original members (Thailand, Singapore, Indonesia, Malaysia and the Philippines) 

founded the ASEAN in 1967 with the signing of the ASEAN declaration by the foreign ministers 

of its. Subsequently, it widened its membership to ten with the addition of five more members 

between 1995 and 1999 (Brunei Darussalam, Vietnam, Lao PDR, Myanmar and Cambodia), and 

maintains Papua New Guinea as an observer. The ASEAN member states accelerated trade 
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integration with the formation ASEAN FTA (AFTA) in 1992 (in Singapore) for deeper trade 

liberalisation. The ASEAN FTA had the characteristics of open regionalism since most members 

had significant trade partners outside the region. The ASEAN primary aims and purposes in its 

inception were the consensus-based and non-binding promotion of regional security and peace 

and adherence to the United Nations charters. However, the region has progressed to embrace 

economic integration through regional institutions for natural resource use and management, 

renewable energy development and control of trans-boundary haze. The ASEAN region further 

progressed economic and trade integrations through streamlining and harmonisation of NTMs, 

promotion of free flow of capital, goods, services, and skilled labour. However, the trade and 

economic integrations were diverse across member countries of the ASEAN region due to 

administration and compliant costs of tariffs and non-tariff measures. Hence, AMSs require 

targeted trade and industrial policies to harness the full benefits of economic and trade 

integrations.   

The AEC Blueprint signed, in Singapore on 12 November 2007, introduced a raft of policy 

initiatives that were instrumental for the accelerated formation of AEC in 2015. The primary 

objective of the AEC Blueprint was to transform the ASEAN region into (i) a single market and 

production base, (ii) a highly competitive region, (iii) a region of equitable development and (iv) 

fully integrated into the global economy (ASEAN, 2008). The AEC Blueprint was a binding 

arrangement for all member countries to adhere and the first of its kind in the region that charged 

each member country with regular reporting responsibilities on the implementation of the AEC 

blueprint. The ASEAN has also recognised the need to focus its resources and accelerate on 

comprehensive integration of its 12 priority integration sectors: air travel, agro-based products, 

automotive, e-commerce, electronics, fisheries, healthcare, rubber-based products, textiles and 

apparels, tourism, and wood-based products and logistics. The blueprint also stipulates strategies 

on how to address development gaps between the more industrialised member economies and 

the LDCs in the region. The formal integration at industry sectors level that the blueprint espouses 

and the varying stages of economic development of the ASEAN member countries makes 

empirical research of the region urgent and timely.      

The ASEAN region finds itself as a showpiece of the most significant Asian regional integrations 

or economic cooperations including ASEAN+3, RCEP, EAS and APEC. Four of its ten members 
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are also signatories to CPTPP (formerly TPP). Most of its member countries have significantly 

more trade with external partners than other members. While ASEAN+3, RCEP, EAS and APEC 

have overlapping memberships, ASEAN enjoys the most robust trade and economic partnerships 

with ASEAN+3. However, ASEAN, RCEP and CPTPP were the most successful and progressive 

among RTAs in the Asia Pacific regions. The Comprehensive and Progressive Agreement for 

Trans-Pacific Partnership (CPTTP) metamorphosed from TPP when its original 11 signatories 

except for the USA signed for its resumption in March 2018. 

On the other hand, the RCEP has the potential to be signed in the coming years with 10 ASEAN 

member countries, Australia, China, Japan, New Zealand, and South Korea. At the same time, 

India opted out for tariff phasing rationales. Besides, all ASEAN member countries possess 

bilateral FTAs with most of their trade partners outside the region to benefit from trade 

liberalisation beyond the most preferred nation (MPN) arrangement with WTO. However, these 

multiple bilateral FTAs that ASEAN member countries hold with trade partners outside the 

region create what Jagdish Bhagwati (1995) termed spaghetti-bowl effects. The spaghetti-bowl 

effects of bilateral FTAs tend to create free trade and protectionism for dominant members 

(Bhagwati, 1995). They also result in higher administrative and compliance costs the more 

extended the supply chains or production fragmentations that spans outside an RTA area 

(Baldwin, 2013); and create complication in RoO certificate procedures with diverse impacts 

across industries (Hiratsuka et al., 2008). Hence, this study primarily concentrates on the trade 

creation effects and trade diversion effects of the ASEAN member countries as members of the 

ASEAN, WTO and potential members of potential RCEP and CPTPP. It also intends to show 

the viability of the AEC empirically, and mega RTAs such as RCEP and CPTTP as better 

alternatives to reduce the spaghetti-bowl effects of bilateral FTAs.                   

Other acute and emergent issues critical for the sustainable growth of the ASEAN region that has 

direct bearings on exports include: 

 the relatively low intra-ASEAN trade (24%) compared to its major counterparts, Intra-Asia 

(59%) intra-Europe (64%) and Unites States Mexico Canada, USMCA (50%) (UNCTAD, 

2018);  

 the rise of China, costs and benefits of its large market power;  

https://en.wikipedia.org/wiki/Australia
https://en.wikipedia.org/wiki/China
https://en.wikipedia.org/wiki/Japan
https://en.wikipedia.org/wiki/New_Zealand
https://en.wikipedia.org/wiki/South_Korea
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 the relative concentration of exports in electronics-related products (three-quarters of the 

merchandise based priority sectors) (Wattanapruttipaisan, 2008);  

 “flying geese4 pattern of development” from Japan, China and South Korea (Kojima, 2000) 

 non-tariff measures have diverse impacts across industries and regions (ERIA UNCTAD, 

2016, p.26);  

 the disparity in FDI inflows across the region; 

 the rise of tourism as a notable sector in the ASEAN region; 

 transport connectivity, electricity and ICT infrastructure shortages;  

 environmental externalities and their associated costs and   

 MNCs and their merger and acquisition activities  

 the emergence of the digital economy as a major factor driving economic growth in 

emerging Asia, including the ASEAN region (OECD, 2018).     

The above prominent and emergent issues for the ASEAN region from economic, socio-political 

and ecological perspectives make empirical studies on trade and economic integrations all the 

more significant. This study allowed for a decade in a post-AFTA & CEPT era that marked the 

elimination of tariffs (1992-2004) to be contrasted to the succeeding decade (2007-2016).  The 

latter period witnessed the introduction of major NTMs and initiatives; and the ASEAN formed 

FTAs with its major trade partners, including Japan, South Korea, China, India, Australia and 

New Zealand. What is peculiar with the AEC, and most of the agreements in the later decade, 

was that ASEAN made most of its FTAs and RTAs in areas of industrial and trade policies. 

Hence, this study concentrates on exports from the ASEAN region to destinations around the 

world from three subregions in this study (ASEAN6, ASEAN3 and ASEAN1) formed per their 

stage of development, economic size and main export activities. It employs the workhorse gravity 

model for international trade study for SITC two-digit level industrial exports data as the 

dependent variable. The explanatory variables used in this study included economic size, income 
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level, population, inbound and outbound tourism, distance, institutional and infrastructural 

variables as well as covariates of carbon emissions and renewable energy. 

The next few sections would provide the problem statement, the purpose of the study, the 

significance of the study and thesis overview.   

1.1.2 Statement of the Problem 

This research study conducts a comprehensive analysis of the exports from SITC single-digit 

industry sectors of the ten-member AMS using a general equilibrium gravity model from SITC 

two-digit level export data. Given the diversity of the ASEAN region, several empirical studies 

examined various trade gravity studies on the ASEAN region or ASEAN+6. They have done so 

either using bilateral relations (Milton and Siddique, 2014), the impact of AFTA or RCEP on 

single country yet multi-sector study at harmonised two-digit level (Anh and Ngoc, 2015). In 

other cases, empirical works also investigated the impact of AFTA on fewer member countries 

(Indonesia, Singapore, Malaysia, Thailand, Philippines, and ASEAN5) for total exports of each 

member country (Hapsari and Mangunsong, 2006). None of them conducted a comprehensive 

study on RTAs on all member countries and at a disaggregated industry sector level. Therefore, 

this study is the first of its kind to research all AMS and at disaggregated industry sector levels.  

Several empirical studies indicated the methodological use of disaggregated exports data showed 

significant variations among industry sectors/product categories that would not be apparent in 

aggregated trade data analysis (Jakab et al., 2001; Vido and Prentice, 2003; Bergeijk and 

Brakman, 2010). For instance, disaggregated exports data analysis provides varied 

responsiveness of primary and secondary sectors exports to trade costs (including distance, time, 

transport, tariff, exchange rate, etc.). Several empirical studies indicate significant differences in 

the distance parameter for different product categories (Bergeijk and Brakman, 2010). Thus, 

disaggregated data removes some of the biases with aggregated exports data such as the bias due 

to zero trade — the fact that zero-trade is dropped since the logarithm of zero is undefined, and 

the resulting skewness in the data. It unpacks the compounded effects of zero-trade and pinpoints 

to its source. It also reduces the origins of “globalisation puzzle” — the instances of 

undiminishing distance coefficient over time. Besides, Hallak (2010) proposes estimations of 

‘Sectoral’ Linder effects could be efficiently performed after controlling for inter-industry 
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(Heckscher-Ohlin) effects of trade that overshadow the Linder effects (Hallak, 2006, 2010; Niem, 

2016, p.308). Therefore, the findings of this current study are intended to improve some of the 

systematic biases with aggregated data and will contribute towards more targeted policy reforms 

in exports and FDI using disaggregated data at sectoral levels. The study would also provide 

fresh evidence on the impact of regional RTAs on trade determinants and ‘behind the border’ 

and 'beyond the border' constraints at an industry-level, and for three subregions of ASEAN. 

Industry-level research using disaggregated data emerge as a vital component of international 

trade studies, mainly as AEC blueprint focused on priority sectors. The blueprint also espouses 

the free movements of factors of production that impact on industry sectors differently. In 

addition, non-tariff changes and FDI inflows influence varied industry sectors heterogeneously. 

MRAs, ROOs and LCRs influence diverse industry sectors dissimilarly. These changes revealed 

mixed results across industries and the three subregions. Besides, the ASEAN region is 

heterogeneous in terms of economic size, population and the characteristics of their international 

trade and investment. The latest members of ASEAN (i.e. Cambodia, Lao PDR and Myanmar) 

are classified as the least developed countries (LDCs) (WESP, 2018); and Indonesia, Philippines, 

Thailand, Malaysia and Vietnam have graduated as newly industrialised countries (NICs) 

(Mankiw, 2006; Waugh, 2000). Besides, Singapore has been known as a NIC since the third 

quarter of the 20th century while Brunei Darussalam remains exceptional in that it is a high-

income country yet mostly dependent on its abundant mineral fuel resources. Hence, this study 

contributes to the ASEAN literature by dividing the ASEAN region into three subregions based 

on their stages of development and the nature of their exports. Hence, the research study intends 

to mitigate heterogeneity in economic size, and the size of exports, across AMS.  

NTMs and RoO are distortionary measures that influence different industries and national 

economies in a region differently. For instance, the cost of RoOs differs from sector to sector: 

while it is small in industries like electronics or capital equipment, it peaks in sectors like fats, 

leather products, textiles and apparel, footwear and automobiles (ERIA UNCTAD 2016; 

Tangkitvanich and Rattanakhamfu, 2018). As industries that benefit from RoO consume more 

domestic-inputs, create jobs, local competition forces other sectors to reduce production or 

increase imports, restrict growth and innovations (OECD, 2016). Hence, RoO supports import 

substitution and intra-ASEAN trade sometimes at the expense of extra-ASEAN trade. Besides, 
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the use of NTMs creates administrative and compliance costs on businesses, and sometimes they 

had distortionary effects. Hence, the industry-level of analysis of trade determinants is significant 

since there is a disparity in the ways NTMs and RoO apply to different industry sectors. Hence, 

there is an urgent demand for a comprehensive research study at the industry sector level — using 

the three suggested clusters within the ASEAN region. This approach allows to fill the gap in the 

knowledge not previously tacked — a comprehensive analysis and evaluation of the industries 

within the region, all countries included. This study will make an important contribution to 

knowledge by filtering out the characteristics of industries in the three ASEAN subregions. The 

study uses the gravity framework for the analysis of the trade determinants, ‘behind the border’ 

and 'beyond the border' constraints. Various covariates signifying trade costs and policies have 

been augments to the gravity model over time. Pointedly, the study examines the link between 

exports, on one sides, and FDI, tourism and environmental externality on the other.     

The following are research questions that are derived from the research problems above used to 

frame the research study: 

 Do traditional trade determinants respond differently across ASEAN industries, countries 

and regions? 

 What are the effects of the ‘behind the border’ and 'beyond the border' constraints? Have 

the economic integration and trade liberalisation reduced these institutional and 

infrastructural rigidities? 

 Does FDI/tourism impinge on exports disparately across ASEAN industries, countries, and 

regions? 

 Do economic liberalisation and integrations result in trade creation or trade diversion 

effects diversely across ASEAN industries, countries and regions? 

 Do comparative and competitive advantages have a bearing on exports across ASEAN 

industries, countries and regions? 
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 Do carbon emissions increase trade costs? Are renewable energy (RE) solutions to adverse 

environmental impacts of industrialisation in the ASEAN region? What are the effects of 

Trans-boundary haze, carbon emission and overfishing? 

1.1.2 Purpose of the Study 

This research concerned with the study of the ASEAN region international trade flows in the 

context of economic integration and trade liberalisation in the two decades leading up to the 

formation of ASEAN Economic Community (AEC) formation in 2015. The empirical study 

mainly investigated the impact of trade liberalisations through economic integrations due to 

formation of AFTA in 1992, AEC in 2015, WTO and anticipated formation of CP/TPP and 

RCEP; including, (i) traditional exports determinants (such as GDP, GDP per capita and distance, 

common language, common colonial ties, and contiguity), ‘behind the border’ and ‘beyond the 

border’ Constraints that vary across industries and subregions, (ii) The influence of the formation 

of AFTA/AEC, Potential RCEP, Potential CPTPP, and WTO on Trade including trade creations 

effects and trade diversion effects across industries and subregions, (iii) Tourism/FDI 

complementarity/substitutability to exports across industries and subregions, (iv) Economic size 

and capital/labour intensities, and sources of comparative (inter-industry) and competitive (intra-

industry) advantages among industries in ASEAN Subregions, (v) Trade cost of carbon 

emissions across the ASEAN subregion, RE and RE-friendly institutional and infrastructure 

setups across industries and subregions.  

The research study concentrated on the 10 ASEAN member countries as exporters (put into three 

subregions) and about 250 of their import trade partners. The study would employ two ten-year 

windows (1995-2004, 2007-2016) and a third window (1995-2016) comprising the entire data 

period for the three clusters of AMS: ASEAN6, ASEAN3 and ASEAN1. ASEAN10, for the 

entire region was also selectively estimated, and incorporated in the analysis. The study also 

employed the general equilibrium gravity model using four trade gravity estimation models: 

SFA, PPML, RE and FE. 

 1.1.3 Significance of the Study 

The study contributes to the literature on the ASEAN at several levels.  
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First, it attempted to resolve the problems of zero trade and selection biases by using 

disaggregated (SITC two-digit) trade data, instead of aggregated (national economic trade data). 

The latter has the impact of unpacking the zero-trade effects and removes selection biases. 

Second, it attempted to use a comprehensive list of AMS, while sub-dividing them according to 

their stages of economic development, and global competitiveness indices. The research work 

used three ASEAN subregions. This methodology was the first of such attempts and intended to 

provide decision-useful information to investors, academia and policymakers alike. Third, the 

study used the mirroring technique to use imports of the RoW from ASEAN member countries 

as a substitute for the export of relevant member countries where export data was missing or 

sparse. This methodology allowed gravity estimations to be made even for smaller AMS. Fourth, 

the study also used a battery of gravity models for the robustness of findings and 

recommendations. This technique would allow coherent and consistent empirical estimations. 

Fifth, this research work also intended to augment positive externalities, such as FDI and tourism. 

It also encompassed negative externalities, including environmental externalities to gravity 

estimations. In this manner, the research study would provide a holistic strategy to promote 

economic development through export-driven, FDI-driven and tourism-driven economic growth. 

This technique was the first of such attempts to bring to account positive and negative 

externalities in trade gravity studies. 

1.2 Thesis Overview 

This research work divides the thesis into nine chapters. Chapter 2 and chapter 3 provide a 

Literature Review and Methodology, respectively. Chapter 4 through Chapter 8 provide the 

results, discussions and conclusions for each hypothesis and respective corollaries, chapter by 

chapter. Chapter 9 provide general conclusions. Besides, the thesis has the following structure 

and organisation.  

Chapter 1: General introduction discussed the current issues necessitating the research study 

including trade liberalisation through economic integrations such as the AEC formation (2015), 

(potential) membership in CPTPP, the potential formation of RCEP and membership of WTO. It 

examined changes in trade determinants, developments in RTAs that Centre the ASEAN, the link 

between trade, FDI and economic growth, trade and tourism, and trade and Environment. It stated 

the statement of problem from the perspective AEC blueprint 2015 that introduced a raft of tariff 
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and non-tariff initiatives with diverse impacts. It particularly emphasised the need for industry-

level studies for the ASEAN subregions as the trade liberalisations and economic integration 

have had mixed impacts across the subregions and industries. The introduction chapter also 

identified the questions that provided the scope and scale of the study. It also offered the purpose 

of the research and the significance of the study.  

Chapter 2: Literature Review provided a relevant literature review for the entire research 

study. It began with an introduction that provided the purpose of the literature section. The 

literature review examined the debate in the broader field of international trade and investment 

and established the significance of this study. It surveyed previous studies to highlight the 

knowledge gap necessitating this study. It looked at the conceptual and theoretical framework to 

provide the concepts, definitions and methods and methodologies for the study. The literature 

also unpacked the linkages between international trade, on one side, RTAs, FDI, tourism and 

Environment on the other. The literature review also presented the gravity model as a model of 

choice, the rationale for its choice, and some of the contemporary technical specifications issues 

and their remedies.   

Chapter 3: Methodology and Data presented relevant methodology and data for the entire 

research study. It began with an introduction that provided the purpose of the methodology and 

data section. Then, the methodology section identified the four trade gravity models of choice 

and the rationale for their choice. It provided detailed accounts of the strength and weakness of 

the four models: RE, FE, SFA and PPML gravity models. It identified and discussed dependent 

variables and covariates. The data section identified the population for the data, the unit of 

observation, countries, regions and periods covered. Then, it presented the sources of data 

(dependent variable and covariates). Subsequently, this section explained the technique to 

mitigate data paucity. Finally, the data for the three ASEAN subregions with two ten-year 

windows and a third one for the entire data was discussed.   

Chapter 4: Traditional Trade Determinants, ‘Behind the Border’ Constraints and ‘Beyond 

the Border’ Constraints provided results, discussion and conclusion sections for hypothesis I, 

hypothesis I, corollary 1, 2 and 3 as well as hypothesis II. The traditional trade determinants 

included economic sizes, population and natural constraints including physical distance and 
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transport costs. The ‘behind the border’ constraints and ‘beyond the border’ constraints were 

exporter’s and importer’s related institutional and infrastructural rigidities or impediments. The 

three elements above comprised the trade determinant factors that were observable (some 

identified above) and latent and unobservable that were measured using cross-sectional fixed 

effects in standard gravity models or use special parameters in distinctive gravity models such as 

the SFA gravity model. In this study FE, RE, PPML and SFA gravity models were used. Three 

ASEAN subregions, two ten-year windows, and a third one for the entire data were also used.   

Chapter 5: The Influence of the formation of AFTA, Potential RCEP, Potential CPTPP, 

and WTO on Trade provided results, discussion and conclusion sections for hypothesis III and 

hypothesis III, corollary 1 and 2. It analysed the influence formation of AFTA, potential RCEP, 

potential CPTPP and WTO have had on trade flows across the ASEAN region. The study was 

taken to analyse and evaluate the effects of economic integration and trade liberalisation on trade 

flows that took place leading up to the AEC formation in 2015, through an examination of the 

above policy variables. The research study concentrated on the 10 ASEAN member countries as 

exporters and about 250 of their import trade partners for the period 1995 to 2016. Three ASEAN 

subregions, two ten-year windows, and a third one for the entire data were used.   

Chapter 6: Tourism and FDI (Positive Externalities) provided results, discussion and 

conclusion sections for hypothesis IV and hypothesis V, respectively. It also analysed the 

influence of tourism, and FDI has had on trade flows across the ASEAN region. The study was 

taken to analyse and evaluate the impact of tourism and FDI in the context of economic 

integration and trade liberalisation that took place leading up to the AEC formation in 2015. The 

research study concentrated on the 10 ASEAN member countries as exporters (put into three 

subregions) and about 250 of their import trade partners for the period 1995 to 2016. Three 

ASEAN subregions, two ten-year windows, and a third one for the entire data were used.   

Chapter 7: Economic Size, Comparative and Competitive Advantages among Industries in 

ASEAN Subregions provided results, discussion and conclusion sections for hypothesis VI and 

hypothesis VI, corollary 1. Notably, the study analysed and evaluated whether the tariff and non-

tariff reforms implemented in anticipation of AEC resulted in industry restructuring that accounts 

for comparative and competitive advantages across the region. The research study concentrated 
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on the 10 AMS as exporters put into three subregions and about 250 of their import trade partners 

for the period 1995 to 2016. The study used the RE and PPML gravity models, as convergence 

was not reached with SFA gravity model. Three ASEAN subregions, two ten-year windows, and 

a third one for the entire data were used.   

Chapter 8: Trade Cost of Carbon Emissions across ASEAN Subregions and What to do 

about them provided results, discussion and conclusion sections for hypothesis VII and 

hypothesis VII, corollary 1, 2 and 3. It also presented the responsiveness of exports to RE 

consumption variable and interaction variables between RE and infrastructural and institutional 

proxy variables. The latter include electricity subscription, mobile phone subscription, technical 

cooperation grants, education, etc. The research study concentrates on the 10 AMS as exporters 

put into three subregions (ASEAN6, ASEAN3 and ASEAN1) and about 250 of their import trade 

partners for the period 1995 to 2016. The study uses the RE and PPML gravity models, as 

convergence was not reached with SFA gravity model. FE gravity model was also not good at 

estimating slow changing institutional and infrastructural variables as well. The research study 

used two ten-year windows (i.e. 1995-2004 & 2007-2016), and a third window for the entire data 

period (1995-2016). 

Chapter 9: General Conclusions summarised the purpose of the research, the methodology and 

theories used. It abridged major findings and the significance of those findings. It acknowledged 

the important aspects of the research that contributed to fill the knowledge gap identified in the 

Literature Review, contrasted with previous research work and highlighted findings that were 

novel, and not adequately dwelt on previously. Furthermore, it presented the underlying meaning 

of the research, provided possible implications, and suggested possible improvements for the 

field of study and public policy. Finally, it concluded with suggestions for future studies drawn 

out of the research findings.  
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CHAPTER 2 Literature Review 

2.1 Introduction 

The purpose of this literature review is to provide the conceptual framework for this empirical 

study; to highlight the broader debates in the field of international trade and investment; and to 

establish the significance of this research study by examining previous empirical studies. The 

literature review also allows the knowledge gap to be identified. The literature was selected from 

the more recent empirical studies (last twenty years), and based on their relevance and timeliness 

in the focus topic area. The literature is also predominantly within the trade gravity framework, 

given its pervasive use in international trade analysis. The literature review also helps delineate 

important concepts and theories, identify known trends and patterns, and clearly distinguish gaps 

in the knowledge.  

The main parts of the literature section take the following order. First, 'the evolution from 

economic co-operation, trade integration to economic integration in the ASEAN region' 

discoursed. Economic integration is the most advanced form of the three. Second, linkages 

between international trade, on one side, and FDI, tourism and environment deliberated. Lastly, 

the main Hypotheses and their corollaries for the research work were provided.  

2.2 Gravity model Theoretical Framework 

Gravity model (GM) has been in use since Tinbergen's seminal work that showed bilateral trade 

flows between two countries is directly proportional with their respective economic masses, and 

inversely proportional to the proximity/distance between them. It is a general equilibrium model 

to identify the determinants of trade. The gravity equation, first adopted from Newton's law of 

gravitation by Jan Tinbergen (1962), Poyhonen (1963) and Linneman (1966), and it has the 

following form in equation 1 below (Bergstrand and Egger, 2013; Egger, 2001; Helpman et al., 

2006; WTO, 2012, p. 103).   

       Tij=G
Yi

β1
Yj

β2

Dij
β3  where i ≠j                                                 (1)  

In equation 1 above, Tij represents trade flows from country i to country j.  G denotes a constant. 

Yi and Yj signify incomes of country i and j respectively. Dij designates the distance between 
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country i and country j. Distance in this model represents geographical distance and donates 

transport costs as well as trade-related market search and promotional costs between two countries. 

β1, β2 and β3 are exponents. Economic equations are not deterministic, and hence the error term is 

included. Consequently, the logarithmic transformation of equation 1 provides,  

Ln Tij = β
0
 + β

1 
Yij + β

2
Yij - β3

Dij + εij      (2) 

The right-hand side coefficients in equation 2 provide elasticities of trade to  explanatory variables 

and 𝛆𝐢𝐣 represents the error term with a normal distribution with zero mean and constant variance 

(Kalirajan and Khan, 2011, p.179; Bergstrand and Egger 2013, p.1; Chaney, 2013, p.1). Later on, 

the standard gravity model augmented importer and exporter's population variables   (Anderson, 

1979, p.106). Hence, the standard gravity equation could be formulated with GDP, population or 

GDP per capita. Empirical researchers and academia have endorsed the gravity model for its 

powerful explanatory powers and stability as a general equilibrium model since its emergence as a 

mainstay international trade model. However, the same cohort spent years to establish its theoretical 

foundation since existing theoretical models like the Ricardian model (that relies on technological 

differences across countries to explain trade patterns) and Heckscher-Ohlin model (that relies on 

the difference in factors endowments across countries to explain trade patterns) were not fully 

consistent with the gravity model. The empirical stability of the gravity model and its consistency 

to explain bilateral trade prompted the search for its theoretical foundation. Consequently, main 

theoretical works that provided microeconomic foundations of the gravity equation over the 

following four decades included Anderson (1979), Bergstrand (1985 and 1989), Krugman (1980), 

Deardorff 5(1998), Eaton, Kortum (2002)6 and Chaney7 (2008) See WTO (2012) and Yotov et al., 

(2016).  

The theoretical searches were quire diverse. Anderson (1979) proved the gravity equation under the 

assumptions: (i) Armington assumption (differentiated goods by country of the origin), (ii) 

consumers' show preferences overall differentiated products, (iii) all goods traded, (iv) all countries 

trading and (v) national income is the sum of home and foreign demand for unique goods that each 

country produces, and (vi) "iceberg"8 trade costs (WTO, 2012, p.104). Owing to his specification 

of demand in this model, Anderson (1979) has explained the inclusion income variables in the 

gravity model as well as their multiplicative form (Reinert et al., 2009, page 567). Bergstrand (1985 
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and 1989) has made his significant contribution having replaced Armington assumption in 

Anderson (1979) with countries specialised in the production of different sets of goods under 

monopolistic competition. Monopolistic competition developed by Paul Krugman (1980) has 

provided a significant aspect of modern trade theory where identical countries trade in differentiated 

products and countries specialise in the production of multiple products. In the subsequent period, 

gravity model has been developed from varies theories including the traditional factor proportions 

(Deardorff, 1998), Ricardian model (Eaton and Kortum, 2002), differentiated goods with firm 

heterogeneity (Helpman et al., 2008; Chaney, 2008).    

The success of the gravity model stems from its high explanatory power of trade flows; it explains 

on average 65-80 per cent of trade flow (Bergeijk and Brakman, 2010, Nordas, 2006, p.147, 

Harris and Matyas, 1998, p.14). It has also gained robust theoretical and statistical support over 

the years (Anderson, 2016, p.1-7; Chaney, 2013, p.2-3, Yotov et al., 2016, pp. 69-131). However, 

researchers have tackled several shortcomings of gravity model specifications over time. These 

shortcomings include, (i) the all common problem of zero-trade flows with the logarithmic 

transformations in conventional gravity model using OLS type models; (ii) selection bias due to 

zero-trades; (iii) heteroscedasticity in trade data and non-normality of residuals in the 

conventional gravity model using ordinary least squares (OLS); and (iv) endogeneity due to 

omitted variables due primarily to unobservable institutional and infrastructural trade rigidities. 

The latter represents what Drysdale and Garnaut (1982) called "objective resistances9" and 

"subjective resistances10" in international trade, and Kalirajan (2008) has developed into 'behind 

the border' and 'beyond the border' constraints with the respective statistical measurement rules 

within the gravity model framework in international trade. The following section discusses these 

drawbacks of the traditional gravity model.   

2.2.1 Modern International Trade Theory and the Gravity Model 

Modern international trade theory builds on 'standing on the shoulder' of classical and 

neoclassical theories. It also exploits differences in technology, resource endowment; differences 

in demand, and consumer preferences; the existence of economies of scale; and government 

policies; and other productivity effects across countries to explain patterns in international trade 

(Krugman, 2002 and 1990; Fujita et al., cited in Schumacher, 2012, p.73). Unlike its classical 

and neoclassical counterparts, the modern international trade theory cannot maintain the constant 
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return to scale (CSR) in production. Instead, it emphasises economies of scale due to first comer 

advantage, a scale of production and efficient resource allocation. In this respect, Adam Smith's 

"return to scale", "division of labour" and "specialisation" still have currency in modern trade 

theory (Krugman, 1990, p.2 cited in Schumacher, 2012, p. 73). For instance, expansion of trade 

into international markets and ensuing competition in domestic and international markets created 

the opportunity and motivation for increased use of the division of labour, specialisation and 

enhanced productivity and knowledge spillover across borders. Stimulated by the importation of 

capital goods and productive inputs at lower prices, these productivity-maximising activities 

create a conducive environment for higher quantity and quality innovative products to further 

market expansion. Thus, with the economies of scale accruing both locally and across regions 

countries get more inducement to participate in international trade than otherwise possible 

(Krugman et al., 2012, P.139; Afonso, 2001, P.10). 

Subsequently, in a free and fair trade environment, the mechanisms by which welfare is 

maximised from international trade participation can be multifaceted. Firstly, economic 

integration and its trade enhancing instruments avail cheaper product prices as average costs of 

products kept down through economies of scale. Secondly, economic integration, through the 

creation of larger international markets and increased competitions domestically and abroad, 

allows availability of larger baskets of goods and services with substantially enlarged variety 

(products differentiation). Thirdly, economic integration and its various instruments create an 

environment for improved quality through competition and innovations. Fourthly, economic 

integration creates expanded markets, both domestically and abroad. Lastly, economic 

integration and its various policy instruments enable international borrowing and lending 

mechanism that facilitates leveraging a bigger pool of international finance, making 

intertemporal consumption decisions easier. Economic integrations are measured using binary 

dummy variables in the gravity models.   

2.3 From Economic Cooperation, Trade Integration to Economic Integration in the 

ASEAN Region 

The ASEAN economic integration is a cumulative effect of years of economic co-operation and 

trade and investment integrations. Economic co-operation in Asia proliferated in the 1960s and 

1970s following the reconstruction period with Japan displacing some western industrial nations 
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in its exports of manufactured goods, and the rising of new industrial countries (NICs) in Asia. 

Particularly, the industrial transformation of East Asian countries, as evidenced by the growing 

international trade in labour-intensive manufactured products from these countries that displaced 

the more established exporters (Elek, 2005).  

The impetus for economic co-operations in Asia was multifold. Firstly, the "flying geese" 

paradigm that characterised the Asian catching-up process necessitated technical aid and 

assistance to countries that later were called the NICs. The "flying geese" paradigm dynamic 

comparative advantage has created a hierarchy of development consisting of Japan, with the first 

tier (Singapore, Hong Kong, Taiwan, and the Republic of Korea), second-tier (Malaysia, 

Thailand and Indonesia) NICs, China and other countries in Asia (Kasahara, 2004, p.1). These 

economic co-operations in the form of technical aid and assistance the originated from OECD 

countries (Soesastro, 2004, p. p.3). They were also aimed at economic development; stimulate 

industrialisation and promoting trade and investment linkages in the region and beyond.  

Secondly, the regional economic integration that took place at the time, such as the European 

Community had created fear of regionalism and protectionism. The latter was significant as many 

countries were committed to the multilateral effect under the then General Agreement on Tariffs 

and Trade's (GATT's). Thirdly, the formation of cairns Group of agricultural exporting countries 

had shown smaller economies collectively could create a significant influence on multilateral 

trade negotiations (Elek, 2005, p.68). Fourth, the ASEAN initiated a dialogue between its 

members and its developing partners, creating a pathway for economic co-operations. The above 

factors in combination incentivised the formation mega economic co-operations — to which 

most ASEAN member countries were participants in Asia, Pacific and Indian ocean regions — 

including APEC in 1989, AES in 2005 and Indian Ocean Regional Association (IORA) in 1997 

(Elek, 2005; CPA-DAPAR, 2017). These economic co-operations cover economic programs that 

range from trade and investment liberalisation, coordination and management of tourism, 

environment, transportation and infrastructure investments. While these economic co-operations 

started as consensus-based and non-binding treaties, they have evolved as closely tied economic 

blocs to generate sustained growth and balanced economic development. All three economic co-

operations aspire for equality, openness and evolution.              
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Economic integration is an advanced stage of economic co-operation with collaborative efforts 

in projects and work programs. Economic researchers have defined economic integration 

differently at different times. El-Agraa (2011) defines it, 'the discriminatory removal of all trade 

impediments between at least two participating nations' (p.1). Mussa (2010) defines it, 'increase 

in trade, factor movement and communication of economically useful knowledge and 

technology' (p.9). On the other side, Krugman et al., (2012) define it, 'a result of direct measures 

to encourage the free flow of goods, services and factors of production' (p.562). El-Agraa (2011) 

particularly highlights the 'discriminatory' nature of economic integrations in the form of regional 

trade arrangements (RTAs) that GATT's article XXIV allows under certain conditions. 

Consequently, economic integration creates two opposing forces of industrial location—

agglomeration11 and dispersion12 (Nishikimi, 2008, p.47). Hence, economic integration — in the 

form of RTAs— can stem from measures in reducing tariff and non-tariff barriers and 

coordinating trade facilitation and development activities such as streamlining trade 

administrative procedures, building and broadening institutions, enhancing information 

communication technology (ICT) and transportation infrastructures. Agglomeration and 

dispersion forces are instrumental to economic integration.  

Economic integration has had a quite similar impetus to the economic co-operation in the Asian 

regions discussed above. In addition, economic integration has become necessary in the Asian 

region to maintain the gains from earlier economic co-operations acquire and maintain market 

access for both developing and developed members. Economic integration provided the 

mechanism to mitigate economic shocks such as the AFC through harmonised microeconomic 

policies, managing balanced trade and saving culture. The increased trade in the region through 

deepening economic integration further provided the threat of proliferation of economic 

integrations in other regions of the world. In the context of Asia, some of the regional economic 

integrations such as ASEAN and RCEP have the potential to reduce the "spaghetti bowl" effects 

of the multitude of FTAs in the Asian region. As economic integrations elsewhere threaten the 

survival of smaller economies of the Asian region, they have provided further motivation for 

deepening and broadening of economic integrations in the region.  

Economic integration has four primary forms: FTAs, Customs Union, Common Market and 

Economic Union. While FTAs involve elimination of tariff and quantitative restriction among 
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member countries, customs unions build on FTAs and harmonise their external policies in the 

form of common external tariffs, creating common anti-dumping and countervailing measures 

and common platform to negotiate with parties external to the union (Mirus and Rylska, 2001, 

pp.-12). By contrast, common markets' stand on the shoulder' of usually custom unions, 

sometimes, FTAs and require free movement of capital, labour, technology and enterprises (El-

Agraa, 2011, p.1). Economic union, besides, involves coordination and consolidation of 

monetary and fiscal policies. In reality, economic integrations in existence have shown 

overlapping features. For instance, NAFTA and CER that are FTAs have augmented features 

from a customs union and a common market. Similarly, COMESA and MERCOSUR that are 

customs unions have adopted features from a common market.  

AEC has advanced to common market bypassing introduction of common external tariff that is 

the main feature of customs unions. The common market of AEC was underpinned by several 

policy initiatives including comprised in AEC Blueprint13 2015 (2006). The AEC was considered 

over an extended time with at various summits including vision 202014 (1997) and the Bali 

concord II (2003)15 and the 12th ASEAN summit16 in bringing an integrated economic region 

(ASEAN, 2008, pp. 1-6). AEC allows the primary goals of AFTA — increasing the region's 

competitive edge as a production base in the world market through the reduction of tariffs and 

non-tariff barriers, and attract more FDI — to be fulfilled. AEC further established the ASEAN 

region as a single market with equitable economic development and fully integrated into the 

global market (ASEAN, 2008). Hence, the analysis of some of the tariff and non-tariff measures 

implemented in the data period 1995-2016) is in high demand. For instance, Armstrong et al. 

(2008) identified the low level of intra-ASEAN trade as an impediment to economic integration. 

Besides, Furthermore, Wilson and Taylor (2009) observed port facilities (7.5 %) and 

competitiveness in the internet services sector (5.7%) could contribute higher than cutting applied 

tariffs (2%) in all ASEAN member countries to the regional average levels. However, in the 

intervening period between Bali concord II and the AEC establishment, the AEC blueprint 

allowed the implementation of significant levels of policy initiatives including RoOs, LCRs, 

streamlines custom procedures, human resources development and capacity building, free flows 

of factors of production and integrating industries across the region, e-ASEAN among others.   
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Both "natural trade bloc" with complementarity and "unnatural trade bloc" characterize economic 

integration in the Asia region. According to Schiff (1999), RTAs are welfare enhancing when 

they are formed among "natural trade partner" countries that export complementary goods and 

services (p.1-26). Besides, "unnatural trade bloc" emanates from trade between countries from 

two different continents (Nitsch, 1997; Frankel et al., 1994, 1998; Banks, 1990). While the case 

for "natural trade bloc" with complementarity is exemplified by AEC and RCEP that have 

substantial physical proximity with each other and considerable trade, the case for "unnatural 

trade blocs" is demonstrated by CP(TPP) and WTO. This empirical research will investigate trade 

creation and trade diversion effects of the above three (potential) RTAs and a multilateral trade 

agreement. Trade creation effects result from increased imports from outside the RTA after its 

formation, whereas trade diversion effects are the outcome of displacement of imports from low-

cost producers outside the RTA to high-cost producers within the RTA. The evidence on the 

"natural trade bloc" hypothesis is mixed (Nitsch, 1997; Frankel et al., 1998; Banks, 1990; Schiff, 

1999; Kadogan, 2008; Schiff and Wang, 2007). Some of the unfavourable empirical shreds of 

evidence poised against "natural trade bloc" hypothesis include inter-regional trade diversion 

(Krugman, 1989); relatively low intercontinental transport costs (Frankel et al., 1998); and 

geographical proximate and trade volume (Krishna, 2003). Besides, favourable empirical studies 

present diverse rationales to substantiate "natural trade bloc" effects that provide welfare 

enhancement greater than "unnatural trade bloc" effects including open regionalism (Frankel et 

al., 1998); product differentiation (Nitsch, 1997); complementarity in exports (Schiff, 1999); 

complementarity in intra-industry components (Kadogan, 2008); and productivity gains and 

dynamic effects (Schiff and Wang, 2007). The above studies provide greater weight for sector-

level studies as "natural trade bloc" effects were evidenced where complementarity exists among 

exports of trade partners. Besides, Yang and Martínez-Zarzoso (2014) identified for the East 

Asian and AMS being in the same geographical area as one's trading partner matters more than 

having an explicit FTA (p.174). Hence, RTA in these regions follows the informal extant trade 

and investment networks and market mechanisms.         

East Asian is a mainstay of manufacturing in the post II world era, and this allowed the region to 

outrival in both intraregional and extra-regional exports. Hence, the already established informal 

networks and market mechanisms supported economic integrations that began in the later period. 

East Asian economies have increasingly shifted to high-value products and product 



Economic Integration in ASEAN Region, and International Trade 

linkages with FDI, Tourism and Environment  P a g e  | 22 

 

fragmentation characterised by international trade in parts and components (Sheng et al. 2012, 

p.13). Due to geographic proximity, bilateral trade between ASEAN and East Asian member 

countries largely mirror this reality. Also, trade in parts and components is complementary by its 

virtue. For instance, Cyrus (2002) find positive and significant coefficients for RTAs dummies 

for East Asia, ASEAN and APEC signifying trade creation effects (p.171). She also demonstrated 

that East Asia and ASEAN were not trade-diverting by using the openness index. 

The RTAs empirical results of trade creation effects and trade diversion effects to ASEAN are 

mixed whereas to the larger RTAs where ASEAN plays a central role appear to be trade-creation 

effects. This is particularly so because countries have tendencies to augment economies of scale 

and productivity increases due to the larger market access availed by mega-RTAs, contributing 

to the dynamic increase in international trade. The latter is also inconsonant with the first best 

option in international trade if open-regionalism and competition are the norms. However, it 

arguable the impact of RTAs, including AFTA, is varied depending on the timing, industry and 

member countries involved. For instance, Hapsari and Mangunsong (2006), Saleh and 

Suprayitno (2010), Zawawie (2018) found trade diversion effects. However, the results in these 

studies reflect the policy settings and surrounding conditions. Hapsari and Mangunsong (2006) 

covered only the earlier period of economic integration where tariff reductions where the 

predominant instrument of trade and investment liberalisation. Saleh and Suprayitno (2010) was 

studied from a single country and a single industry sector perspective. Besides, Zawawie (2018) 

analysed intra-ASEAN alone. Hence, they demonstrate the need for a comprehensive study for 

all AMS and all industry sectors. Besides, Rahman et al. (2006), Kawai and Nakoi (2015), Cabalu 

and Alfonso (2007) and Kubo (2014) identified trade creation effects using 61 countries 

including 10 AMS, 121 countries including 7 AMS, ASEAN-6 and 6 AMS, respectively. The 

latter studies also benefit from the sector-level study as comparative and competitive advantages 

manifest at industry sector levels. While Huot and Kakinaka (2007), Thu (2012) and Nguyen 

(2010) further revealed trade creation effects at country level, Coxhead and Mulapruk (2005) 

recommended smaller AMS build capacity to integrate with international trade than relying on 

the traditional comparative advantage alone.             

Many in the policy circle as a natural next step consider Mega-RTAs. Despite earlier concern 

expressed by Krugman (1989, 1991) on competition and counter-productive rivalry at the 
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multilateral levels, mega-RTAs involving ASEAN have been deliberated for years now. Two of 

the major RTAs relevant here are RCEP and CPTPP, and signs are indicating the successful 

materialisation of their regional policy programs. While small and large countries have to work 

their comparative and competitive advantages, s a certain rule of thumb that indicate successes 

or otherwise in RTAs formation. Banks (1990) identified several rules of thumb that signify 

successful RATs including the higher initial level of protection, large countries, and 

competitiveness within the region, a larger number of partners, price sensitivity of demand and 

price sensitivity of supply of products (p.20). On these rule of thumbs, ASEAN, RCEP and 

CPTPP are viable on the counts of large member economies, the competitiveness of member 

countries and an optimal number of member economies. These mega-RTAs are building blocks 

rather than obstacles. In addition, the formation of the mega-RTAs has the potential to curb the 

proliferation of RTAs with the consequence of removing the "spaghetti bowl" effects therein. 

There is substantial empirical evidence indicating the gap in the literature, and necessitating the 

study of these mega-RTAs. For instance, Cyrus (2002) and Sohn (2005) identified positive and 

significant effects from the formation of APEC signifying trade creation effects. The first paper 

revealed trade creation effects were the outcome of open-regionalism while the later found the 

intra-regional production and distribution networks as causes for trade creation effects within the 

Pacific-region.   

Several empirical studies support the trade creation effects of RTAs with large and dynamic 

economies in the Asian subcontinent. Yang and Martínez-Zarzoso (2014), Sheng et al. (2012) 

and Zhang and Wang (2015) uncovered trade creation effects of ACFTA in agriculture and 

manufactured goods in the former and in parts and components for the latter two. Sheng et al. 

(2012) suggested trade creation effects were concentrated in the AMS with stronger industrial 

linkages with the PRC (p.i). The results for Rahman et al. (2006) support the latter. Sohn (2005) 

identified South Korea has largely unrealised trade potentials with Japan and China, suggesting 

that they are desirable partners for an FTA (p.417). South Korea, Japan and China make the most 

significant trade partners. Hence, the Asia-Pacific region is a dynamic region where economies 

of scale, greater efficiency in production and supply value chains can create trade creation effects.   

In summary, economic integration in the ASEAN region is an outcome of informal production 

networks and economic co-operations in and outside the region. This is particularly the case with 
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Japan, China, and the NICs. The impetus for regional integration comes from challenges and 

opportunities in international trade, including regionalism and protectionism elsewhere. In 

addition, the prospect of balancing terms of trade across the region through trade liberalisation, 

eliminating the "spaghetti bowl" effects and moderating economic shocks through sound 

macroeconomic policies are some of the motivations for economic integrations. AEC is a 

common market without no common external tariffs. However, it is a more advanced stage of 

economic integration with free flow of goods, services, capital and skilled labour. ASEAN can 

be an integral part of RCEP and CPTPP using its complementarity in international trade with the 

members of the mega-RTAs, particularly in parts and components trade. There was ample 

empirical evidence discussed to support the trade creation effects from the formation of ASEAN, 

RCEP and CPTPP. It is also raised the need for smaller members of ASEAN need to develop 

their capacity in production and supply chain to thrive in mega-RTAs. It was also the 

recommendation of most of the empirical studies covered above that further empirical studies at 

disaggregated industry sector levels be conducted. The latter would provide policy decision-

useful insights intra-regional trade, extra-regional trade, intra-industry trade and inter-industry 

trade, and the determinants of the above regional developments.  

2.4 Linkages between International Trade, FDI, Tourism and Environmental 

Externalities 

2.4.1 The link between Trade, FDI and Economic Growth  

Several research works attest the significance of FDI in international trade and economic 

development. A multi-country analysis shows trade and FDI liberalisation have contributed to 

economic growth and decreased poverty and sometimes income inequalities (Kniivila, 2007, p. 

300). These welfare enhancements occur due to increased investments, production, increased 

competition and potential to serve both domestic and foreign markets. Besides, For instance, 

Bouras and Raggad (2015) and Nishitateno (2013) identify substitutability and complementarity 

between FDI and international trade. The latter brings together Mundell's substitution principle 

on factors of production to trade (1957) and Markusen's complementarity principle based on the 

elimination of barriers to factors movements (1983). Schiff and Wang (2007) conclude 

substitution effects prevail in an economy with high protection; complementarity effects succeed 

for large changes of protection rates. Further, Vogiatzoglou and Nguyen (2016) and Kalirajan 
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and Mottaleb (2010) emphasise the need for well-designed FDI policies to make up for 

imbalances between domestic savings and investment, enhance domestic investment, and support 

sustainable economic growth. Hence, sustainable economic development utilizes horizontal FDI 

(market or efficiency-seeking investment with a capacity to substitute for trade) and vertical FDI 

(production fragmentation to take advantage of the low cost of resources) in sectors where they 

can be optimally deployed.   

Rodrik (2001) emphasises endogenous growth models can generate considerable dynamic 

benefits from trade openness and FDI provided technological and managerial positive 

externalities transfer from rich countries to developing economies (p. 32). Hence, integration into 

the global market through multilateral and bilateral arrangements enhances the opportunities for 

industrialised and developing AMS produce more merchandise and export more. AMS enhance 

their exports — accessing expanded markets, procuring capital equipment, using economies of 

scale in purchasing, production and exports, leveraging their comparative advantage and supply 

chains across economies — for sustainable economic growth and welfare maximization for their 

citizens. 

Zarotiadis (2008) explains the interdependence between trade and FDI based on traditional trade 

theory treating capital as a mobile factor of production to provide a framework that allows for 

unique relation between trade and FDI (p.1).  In this framework, he provides three scenarios FDI 

transfer mechanisms, two from supply-side and a third one from the demand side. The FDI 

transfer mechanisms include: (i) when FDI flows from the origin country to the host country 

where capital is a deficit, and no other comparative advantage consideration is made, (ii) same 

scenario with comparative advantage consideration is made, and (iii) where the host country has 

surplus demand for the origin country products. The first scenario leads to both imports and 

exports of the origin country hurt; this scenario is due to the increased capacity of the host country 

to supply both the origin country and the rest of the world. The second scenario results, in this 

case, supply-driven exports from the host country to the world, including the origin country 

increases. The above two scenarios create the basis for vertical FDI flows (Zarotiadis, 2008, p.3). 

In the third scenario, foreign firms choose to export or to relocate their production facilities in 

the host country based on trade cost and economies of scale considerations. The capacity of the 

host country to serve as a platform towards their other foreign markets due to its location and the 
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political economy of the region provided as a further reason in favour of the host country 

(Tadesse and Ryan, 2004 in Zarotiadis, 2008, p.4). The third scenario creates the basis for 

horizontal FDI flows. Hence, FDI could complement or substitute for trade, depending on the 

industry.   

2.4.2 The link between Trade and Tourism 

International trade is the exchange of goods and services across political boundaries. While 

international trade allows economies of scale and scope in production and consumption, it also 

evolved to become an engine of economic growth. The experiences of the first tier and second 

tier NICs in Asia demonstrated why export-led economic growth paradigm gained special 

attention among policymakers (Lam, 2015, p.604). While a similar tourism-led economic growth 

paradigm is not definite, there was ample empirical evidence that demonstrated linkages between 

tourism and economic growth (Alhowaish, 2016; Oh, 2005; Ekanayake and Long, 2012; 

Mazumder et al., 2006). The empirical evidence is, even more, stronger for linkages between 

tourism and international trade (Brahmbhatt and Menezes, 2013, p.1; Chandrasiri and 

Samaranayake, 2015, pp. 161-2; Maria et al., 2016, pp. 92-3; Majewska and Struzik, 2012, pp. 

9-14; Suresh and Tiwari, 2018, p.945).        

Empirical researchers have augmented new explanatory variables to international trade studies 

using general equilibrium models like the workhorse gravity model. Yet the inclusion of tourism 

(consumers travelling to another country to procure/consume goods and services) in international 

economics studies has not received sufficient attention (Mak et al., 1999; Maria et al., 2016, pp. 

92-3; Heo and Law, 2015). UNWTO (2014) defines shopping tourism as "a contemporary form 

of tourism fostered by individuals from whom purchasing goods outside of their usual 

environment is a deterministic factor in their decision to travel" (p.13). Other studies, categorize 

tourist shoppers into two major types: cross-border shoppers and international shoppers (Sharma 

et al. 2015, p.12; Heo and Law 2015, p.5; Kusdibyo, 2015, p. 39). Cross-border shoppers travel 

across the border into adjacent countries, mainly for the purchase of merchandise. Their 

purchasing habits tended to mainly necessities like food, beverages and groceries, etc. (Sharma 

et al., 2015, p.12; Azmi et al., 2015, p.83; Heo and Law, 2015, p.13). Besides, international 

(tourist) shoppers refer to international tourists that purchase merchandise in a country outside 

their domestic country, and mostly from a country with no common border to their country of the 
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origin. International shoppers travel to other countries to satisfy their economic (e.g. better 

quality or Price or more variety) or socio-psychological (e.g. entertainment, shopping enjoyment, 

status-seeking, etc.) wants and desires (Sharma et al., 2015, p.12). Hence, while cross-border 

tourists commit themselves to purchase necessities, international tourists purchase high-value 

goods when they make their purchases. Other studies have adopted souvenir17 shopping 

(Kusdibyo, 2015, p. ii) and business travel18 (Maria et al., 2016, pp.) into the study of 

international merchandise trade. The explanation for international tourism covers both souvenir 

shopping and business travel. Hence, the study of the impact of tourism on international trade 

involves estimating the cumulative effects of (i) cross-border shoppers and (ii) international 

(tourist) shoppers.      

Tourism has direct linkages with international trade and is amenable for use as a covariate in 

trade gravity models. For instance, Caglayan and Karymshakov (2012) showed there is 

unidirectional causality from tourism revenue to GDP for East Asia, South Asia and Oceania 

(p.518) supporting the broadly accepted theory that tourism growth enhances economic growth. 

Shakouri et al. (2017) confirmed the same results for Asian countries (p.9). In the case whereby 

the inputs of the tourism sector are import-oriented, this is likely to encourage exports since 

import and export growth in tandem.  It is also the case that tourism revenue enhances export 

growth thought the income effect since higher-income allows an increase in production capacity 

through the adoption of the latest production inputs. Shakouri et al. (2017) suggest international 

trade in general and capital goods imports in particular, appear to be catalysts to economic growth 

fostered by tourism (p.418). Suleiman and Albiman (2014) showed that tourism, trade, economic 

growth and infrastructure dynamically interact and reinforce each other's effect for Malaysia 

(p.54). The results for the above studies also suggested tourism led to trade, infrastructure and 

economic growth, besides other things. Similarly, Van De Vijver et al. (2014) uncovered for 

Asia-Pacific countries there is often significant causality from air passenger connections to 

trade for relations between more developed and less developed economies of the region (p.20). 

These directional causalities are supported by the theories of cross-border shoppers and 

international shoppers. Some of the motivations for tourist shoppers/ shopping tourists 

include "wholesale destination"19 (Saayman and Sayman, 2012, p.1313), well-developed 

shopping infrastructure (Heo et al. 2015, p.13), well-developed transport infrastructure (Van De 

Vijver et al. 2014, p.20), differentials in value-added tax, Price, variety, greater assurance of 
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quality (Wang, 2010; Yang and Lee, 2012; see in Sharma et al., 2015, p.12) and Free Trade Zone 

and/or Special Economic Zone (Negara and Hutchinson, 2019, p.i; Chheang 2013, p.53; Ji et al. 

2015, p.203).           

Significant empirical research works exist that establish the link between international trade and 

tourism. Majewska and Struzik (2012) revealed tourist arrivals are the most common cause of 

exports taking into account of business trips, shopping visits, and disaggregated manufactured 

goods (SITC 5-8) for several developed European countries (pp. 9-14). The same paper 

uncovered total exports more frequently Granger-cause tourist arrivals than vice versa. The 

reversal in causality between the aggregated and disaggregated data above could be explained by 

the case whereby the endogeneity issues are prevalent with aggregated data between income size, 

exports and tourism. In contrast, they are not as prevalent in disaggregated industry-level. This 

is particularly the case because the endogeneity between GDP and trade/or tourism is weak at 

disaggregated levels due to various trade barrier and policy distortions. Cyrus (2002) suggested 

there are national policy variables (such as free-market policies) that cause both trade and income 

(p.162). Besides, Coxhead and Mulaprak (2005) argued it is less plausible that GDP suffers 

simultaneity (reverse causality) with exports of a particular commodity to a particular market 

(p.21). Other studies have reached a similar conclusion when it comes down to the gravity study 

of disaggregated trade data (Hummels and Klenow, 2002; see in WTO, 2012, p.114). It is a 

rationale and plausible to conjuncture that the same national policies similarly affect tourism.    

The findings of existing empirical studies lend more support to unidirectional Granger-causation 

from tourism to exports. For instance, Suresh and Tiwari (2018) find similar results whereby 

tourist arrivals Granger-cause international trade for India (p.945). Besides, Jebli et al. (2019) 

discovered tourism Granger-cause trade and FDI for Central and South American countries (p.1). 

These cases establish the linkages between trade and tourism. Equally, Kulendran and Wilson 

(2000) and Fischer and Gil-Alana (2009) identified bi-directional causal relationships between 

international tourism and (aggregate) trade. However, Fischer and Gil-Alana (2009) emphasised 

the relationship holds in fewer wine types for tourism arrivals and wine exports to tourism the 

origin (p.1345-1359). The latter establishes disparities in the responsiveness of wine exports to 

tourism by product type. Furthermore, Leitao and Tripathi (2013) found the same factors such as 

population, income, distance, border etc. determining trade and tourism. Besides, Webster et al. 
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(2007) established tourism and international trade have the same factors for patterns of 

specialisations. By contrast, Fischer and Gil-Alana (2009) observed tourism and manufactured 

goods exports were not only positively linked, in most cases, but the linkage was also industry 

sector-specific, long-lasting and considerable in magnitude (p.1345-1359).  Hence, given trade 

and tourism are driven by similar economic factors, their directional causality can be harnessed 

for sustainable economic growth.  

In summary, the above empirical studies establish sufficient evidence for the linkage that exists 

between international trade and tourism, and the need to control for their common determinants. 

To my knowledge, no previous trade gravity study attempted to tackle this problem. This study 

tries to fill this gap by adopting tourism arrivals and tourism departures as covariates in the 

general equilibrium gravity model to analyse the tourism and trade linkages for the ASEAN 

region and its trade partners.   

2.4.3 The link between Trade and Environment 

Researchers produced several theoretical and empirical pieces of research over the last three 

decades to highlights the vital link between trade and environmental externalities. This 

immensely significant in the post-Kyoto Protocol 1997 world were stringent measures on 

environment protections were taken at a multilateral level. Developed countries have been 

committed to GHG emissions (including CO2) since the enactment of the Protocol in 2005. 

However, the developed countries capacity to import CO2 emissions-intensive products from 

developing countries means the Kyoto Protocol 1997 and its amendments have been less 

effective in CO2 emissions reduction. Developed countries capacity to import carbon-intensive 

products —, which are otherwise under strict environmental regulation in their domestic markets 

— from developing countries creates what is known as carbon leakage. In turn, the latter renders 

CO2 emissions controls less than optimal.       

There are two different theories on the relationship between trade and greenhouse gas emissions. 

The first group of researchers argue freer trade contributes to reduced emissions of GHG 

emissions (Antweiler et al., 2001; Benjamine, 2002). On the other side, the second group of 

researchers contend trade tends to shift GHG emission-intensive industries (such as energy 

production, chemicals, mineral products, and pulp and paper manufacture, etc.) to developing 
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countries in short to medium-term (Neuhoff, 2011; Antweiler et al., 2001). The latter results from 

one of the two pollution theories: the pollution haven hypothesis (PHH) — the scenario whereby 

a reduction in trade barriers will lead to a migration of pollution-intensive industry from countries 

with stringent regulations (developed) to countries with weaker regulations (developing) 

Copeland and Taylor (2004, p.7). The same paper explains the second case — a pollution haven 

effect (PHE) — the scenario whereby a tightening up of pollution regulations causes, at the 

region, an effect on plant location decisions and trade flows. The paper also finds the theoretical 

support PHE stronger than the case for PHH due to other trade factors that could overwhelm the 

pollution regulation that influences trade flows. Thus, there is sufficient reason for the need to 

measure the impacts of international trade on GHG emissions, particularly CO2 emissions.  

The consumption of fossil fuels is at the centre of this debate as to the leading cause for 

heightened GHG effect. Trade contributes considerably to carbon emissions since increased 

production for exports drives up the combustion of fossil fuels.  

Increased production involves increased use of natural resources with carbon emissions and 

industrial chemical discharges contributing to the GHG house effects. Hence, trade from 

developing countries typically comprise goods produced with increased carbon intensity with 

heavy-industrialisation as vast amounts of coal, natural gases and the petrol used in production, 

transportation and electricity generation. Despite consumption being the primary driver of 

pollutions, including carbon dioxide emissions, there is a tendency to tax the direct polluters than 

final consumers (Liddle, 2018, p.11; Caldeira and Davis, 2011). Hence, developing countries that 

choose export-driven economic development need to take inventories of their international trade 

that contribute to carbon dioxide emissions. The regulation of carbon emissions is required as 

developing countries increasingly contribute to the lion share of global emissions, and much of 

these emissions are related to their exports activities. Developing countries account for 60% of 

global emissions in 2017 (Argyriou, 2017). Besides, while annual total CO2 emissions are 

reducing or stabilizing for developed countries, they are on the rise for developing countries 

(Ritchie and Roser, 2019). 

What is more, is that consumption-based accounting attributes higher carbon emissions to 

developed-countries that increasingly import carbon-intensive goods and services than 
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developing countries. Hence, a few questions arise. Should developing-countries introduce 

carbon tax or carbon cap and trade mechanism that could cascade through higher pricing for 

carbon leakage to end consumers? How are developing countries that are not part of the Kyoto 

Protocol to contribute to the carbon emissions reductions? This research study attempts to given 

insight into these environment externality issues. 

Several researchers identified the nexus between exports and carbon emissions. Aichele and 

Febermayr (2015) established the PHH in the case of the Kyoto Protocol under the UN 

Framework Convention on Climate Change (UNFCCC). Looking at the evolution of carbon 

content of trade between countries under commitment to the Protocol, they demonstrated imports 

of goods with higher carbon content by a committed-country from an uncommitted-country were 

8% higher than the case could have been with no commitment. The carbon content of these 

imported goods was 3% higher (OECD, 2017). Hence, where there are environmental-

commitments, there are countries who defect as much as countries who cooperate with non-

binding environmental regulations creating what is known as carbon leakage. In turn, the carbon 

leakage contributes to industrial restructuring because of firms migrating from a region of higher 

environmental-regulation to a constituency of low environmental-regulation. This phenomenon 

is consistent with the Pollution Haven Effect (PHE) – the case whereby a tightening of 

environmental policy in a particular country leads to a decrease in net exports (or increase in net 

imports of pollution-intensive goods from that country (Copeland and Taylor, 2004a; see Lopez 

and Toman, 2006). Recent research work observed the Price of domestic energy price variation 

was the main driver for considerable FDI outward flow. The FDI flow was also notably more 

substantial for publicly listed firms from energy-dependent industries; the effect was insignificant 

for manufacturing sectors that were less energy-dependent (OECD, 2017).    

Besides, several pieces of research identify correlations between capital intensity and GHG 

emissions, on one side, and stringent environmental policies and migration of industries impacted 

by the new regulations. Cole and Elliot (2003) calculate a 0.43 and 0.44 correlation between 

capital intensity and SO2, and NOx emissions respectively; and elasticities of 2.3 and 0.45 for 

SO2 and CO2 emissions respectively (McAusland, 2008, p.8). Shen (2007) and Antweiler et al. 

(2001) corroborate the evidence linking GHG emissions and capital intensity (McAusland, 2008, 

pp.-8). By contrast, Antweiler et al., (2001) theorized a Factor Endowments Hypothesis (FEH) 
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— a case whereby trade liberalisation leads to an increase emission in capital-abundant countries, 

and a reduction in capital-scarce countries (p.877). This hypothesis is in direct contrast to the 

PHH that theorizes the migration of Carbon-intensive industries from highly regulated 

developed-countries to less regulated developing countries.  McAusland (2008) identified 

offsetting tendencies between FEH and PHH (p.8).  

Other empirical studies support environmental policies alter the structure of industries across 

countries and affect international trade. Levinston and Taylor (2008) and Ederington et al. (2005) 

observed import penetration was higher for industries with high pollution abatement costs 

(McAusland, 2008, pp.-7). The latter also found the tariff reductions were more effective for 

"clean industries". Besides, in the same paper, Gulati and Roy (2015) and McAusland (2003; 

2008) argued import-competing industries were open to environmental motivated product 

standards, stricter local product (finished and intermediate goods) measures to fend over their 

overseas competitors. In stark contrast, Sun et al. (2019) identified trade openness had both 

positive and negative impacts on environmental pollution. Mayer and Patz (2009), Peters and 

Hertwitch (2008), and Chen and Guo (2017) maintained international trade accentuates the 

problem of carbon emissions from developing countries contributing the lion-share. On the other 

side, Peters and Hertwitch (2008) and Liddle (2015) emphasise on the consumption-based 

accounting contributing to developing-countries with less stringent environmental policies to 

accommodate footloose industries with more GHG emissions or embodied carbons. For instance, 

Ali et al. (2015) reported FDI causes CO2 emissions through the compositional/structural effect 

on international trade. FDI causes CO2 emissions by accentuating shifts in resource-allocations 

towards carbon-intensive activities (p.296). Similarly, Ferguson and Sanctuary (2019) 

established an increase in offshoring activities is one way of carbon-leakage, particularly for 

energy-intensive industries (p.2).  

This research work identifies three empirical pieces of research for methodological choice. 

Ritchie and Roser (2019) explain consumption-based emissions as "CO2 emissions that were 

generated in the production of internationally exported goods and services". They further argue 

the need to subtract these export-related emissions from production-based emission to arrive at 

emissions based on consumption if countries have to internalize the social costs of environmental 

externalities. Peters and Hertwich (2007) defines "embodied" emissions and "Emissions 
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embodied in trade" (EET) as accumulated emissions released in the production of the related 

product and a shift in emissions between bilateral trade partners due to international trade, 

respectively (p.1402). The study relates the EET to thee aspects relevant for global climate 

policy. First, direct analysis of EET provides a better understanding of the emissions due to 

domestic consumption and production for exports. Second, analysis of carbon leakage unpacks 

to what extent pollution is shifted from developing countries (non-Annex B countries) to 

developed countries (Annex B countries). Third, trade adjusted GHG emissions inventories 

eliminate carbon leakage, and allows to exploit trade to mitigation emissions. Peters and 

Hertwitch (2007) employ environmental input-output table for the computation of EET. On the 

other side, Amador et al. (2016) used a multiregional input-output methodology to compute 

carbon intensity of exports CO2 emissions per value-added of exports to gauge carbon leakages 

and carbon intensity of trade (p.19). Both studies define carbon leakage as "the share of carbon 

dioxide emissions embodied in imports of Annex B countries from non-Annex countries. Peters 

and Hertwitch (2007) and Amador et al. (2016) use complex techniques in computing the EET 

and CO2 emissions per value-added. Hence, this study embraces the definitions and concepts of 

EET and carbon leakage in the above three papers; it adopts CO2 emissions (metric tons per 

capita) as alternate to CO2 emissions per value-added used in Amador et al. (2016). This study 

used CO2 emissions (metric tons per capita) directly in the gravity model; exports would be the 

dependent variable. Other environments related variables used include RE and interaction 

variables between RE and infrastructural and institutional proxy variables.             

2.5 Main Hypotheses of this Research Work 

The above studies demonstrated the diverse industry structures across countries that made 

disaggregated level international trade study vital for international trade policy formulation. Such 

a level of detailed studies (at SITC two-digit level) incorporating all AMS has not been attempted 

before. Hence, this study represents a novel approach with multiple gravity models for SITC two-

digit trade data for ASEAN member countries and their trading partners covering 1995-2016. 

The nexus the research study has built at various points in the research review between trade, 

FDI and environmental externalities is used to develop the proceeding hypotheses. The following 

hypotheses are tested with SFA, RE, FE and PPML gravity model estimators.  

Chapter four covers Hypotheses I and II and their respective corollaries, including: 
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Hypothesis I: Traditional gravity trade variables of GDP, GDP per capita, distance are sensitive 

to the type of industry.   

Corollary 1: While economic size plays a more significant role in low-value primary and light 

manufactured products trades, income per capita plays a more significant role in high-value 

manufactured goods trades.    

Corollary 2: Distance coefficient is diminishing over time for manufacturing products whereas it 

increases for primary products over time, indicating the tendency for trading manufacturing 

products with distance countries and the primary products with nearby countries. 

Corollary 3: The population coefficient for the exporter can have both positive and negative 

signs, and labour-intensive products/industries exhibit higher coefficients. 

Hypothesis II: While 'behind the border' constraints and 'beyond the border' constraints for trade 

across manufacturing sectors for advanced economies of the region such as Singapore, 

Malaysia, Thailand and the Philippines reduce significantly over time signifying open-

regionalism, these barriers may change slowly for small countries of Cambodia, Lao PDR, 

Myanmar. 

Chapter five covers Hypotheses III and their respective corollaries, including: 

Hypothesis III: Impacts of AFTA/AEC, RCEP and TPP on trade creation/diversion varies 

depending on the type of industries/products.  

Corollary 1: There have been substantial levels of trade creations episodes from RCEP and TPP 

while trade diversion episodes have dominated AFTA.  

Corollary 2: Extra-regional trade from RCEP has been significantly intensive ("how much per 

unit") and extensive ("how many units") than TPP or AFTA.   

Chapter six covers Hypotheses IV and V their respective corollaries, including: 

Hypothesis IV: For smaller and developing economies, there are complementary effects between 

trade and FDI in primary industries and labour-intensive manufacturing, whereas substitution 
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effects in medium and high-tech manufacturing sectors. Besides, for more extensive and 

advanced economies, there are complementary effects between trade and FDI in medium and 

high-tech manufacturing sectors whereas substitution effects in primary industries and labour-

intensive manufacturing. 

Hypothesis V: Tourist departures and tourist arrivals boosted exports in all three groups of 

countries. 

Chapter seven covers Hypotheses VI and its corollary, including: 

Hypothesis VI: Trade enhancing higher productivity/efficiency, capital-intensive and medium to 

high-technology industries dominate larger developing countries through trade enhancing higher 

productivity/efficiency generated from Education, GFCF per labourforce, FDI, and the absolute 

value of importer and exporter's per capita GDP difference (AVIEPCD). The reverse is true for 

smaller, developing countries. 

Corollary 1: The leading industries in trade potential growth among AMS are likely to be 

chemicals and related products, manufactured goods, and machinery and transport equipment.  

Chapter eight covers Hypotheses VII and its corollaries, including: 

Hypothesis VII: Capital-intensive industries have more carbon leakages than labour-intensive 

industries.  

Corollary 1: RE resources, have positive effects on trade across all industry sectors. 

Corollary 2: Trade liberalisation through RTAs ameliorate impacts of carbon emissions on 

trade across industries. 

Corollary 3: RE consumption interacts positively with institutional and infrastructural 

variables to enhance trade across manufacturing industries.  

Chapter nine provides a general conclusion and recommendations for future studies.  
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CHAPTER 3 Methodology and Data  

3.1 Introduction 

This research study is a quantitative research study using the workhorse general equilibrium 

gravity model of international trade. It employed a multi-gravity model analysis — SFA, 

PPML, RE and FE gravity models — as a battery of estimations across industries in the region. 

The battery of estimates served for cogency and reliability of results, and as a means for 

robustness checks. The study analysed SITC two-digit level products/industries for the 10 AMS 

employing two ten-year windows and a third window for the entire data period: 1995-2004, 

2007-2016, and 1995-2016. The ASEAN region was also clustered into three subregions 

(ASEAN6, ASEAN3 and ASEAN1) based on their stages of economic development, closeness 

in their international competitiveness indices and resource endowments. ASEAN10, for the 

entire region was also selectively estimated, and incorporated in the analysis. The following 

section examines the four main models in this research study: RE, FE, SFA and PPML gravity 

models, dependent and explanatory variables used in these models. The next section under data 

provides sources and methods on dependent variable at SITC two-digit levels and covariates at 

aggregate industry or national levels.    

3.2 Methodology  

3.2.1 Gravity Models Choice 

Four notable gravity model specification standout among numerous models developed over the 

last several years: SFA, PPML, RE and FE gravity models. The use of multiple gravity models 

allows the study to use battery estimations in order to reach consistent and coherent responses 

to the study's hypotheses. It also allows using salient gravity model specifications that are not 

prevalent in all gravity models. For instance, PPML's capacity to optimal use of zero trades 

since the dependent variable does not require the logarithmic transformations. The prominent 

feature of the SFA gravity model in estimating the maximum possible potential trade given 

parameters as opposed to average potential trade in the other model. SFA gravity model's 

capacity to estimate inefficiencies levels in international trade, hence identify 'behind the 

border' constraint and its evolution in a couple of parameters. It also identifies two prominent 

'beyond the border barriers' parameters related to rigidities in infrastructure and institutions. 
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Besides, RE gravity model and FE gravity models perform OLS and provide alternatives to the 

earlier non-linear models.   

3.2.2 Random-effects (RE) and Fixed Effect (FE) Gravity models 

RE gravity model is one of the panel data estimators with characteristics suitable to disaggregated 

trade data drawn from hierarchical or panel data (Torres-Reyna, 2007, p.3). It uses both the time 

and cross-sectional dimensions of the data. It also assumes that individual-specific effects are 

uncorrelated with explanatory variables, and remain randomly distributed. This assumption is in 

stark contrast to the FE gravity model that assumes a correlation between individual-specific 

effects and explanatory variables. Hence, RE gravity model uses the within and between entities 

variations, whereas the FE gravity model uses only within variations; hence the FE gravity model 

is called the within estimator. The advantage of RE gravity model over FE gravity model is that 

it can use both time-varying20 and time-invariant21 characteristics of observations to explain 

dependent variables. For this reason, while the RE gravity model uses data on time and cross-

sectional dimensions; by comparison, FE gravity model uses much less number of observations 

due to the demeaning and subsequent removal of time-invariant observed and unobserved 

explanatory variables. FE models when the cross-sectional variations are removed, the variations 

over time within entities left for identification would be mainly transitory, idiosyncratic changes 

in the dependent variable (McKinnish, 1998). Hence, the coefficients from FE gravity models are 

mostly attenuated to zero, leading to the wrong coefficient interpretation. Under the RE gravity 

model, the effect of correlations between individual-specific characteristics and one or more 

explanatory variables can be attenuated in a panel setup using individual and time fixed effects, 

and instrumental variables. RE gravity model also allows inferences to be generalised to the 

population owing to random distribution assumption (Terres-Reyna, 2007, p.26; Holmes and 

Friston, 1998, p.1; Bell and Jones, 2014). Both RE and FE use panel data setup and hence account 

for individual heterogeneity.  

RE gravity model has many advantages over other traditional estimators. It uses variables at 

different levels of analysis (i.e. industry, state or national, regional). Because it uses cross-

sectional and time-series data, it has more degree of freedom than FE and OLS. Since, the study 

is conducted on the impact of economic integration and trade liberalisation, which is diverse 

across industries, RE gravity model, is better suited for this study. For instance, RE gravity model 
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can include time-invariant variables such as industry fixed effects to measure for unobserved 

heterogeneity such as cultural, political and geographical differences. Panel data, on which FE 

and RE gravity models based on, has spatial (cross-sectional) and temporal (time-series) 

dimensions that addresses multicollinearity among covariates, and control for time and individual 

heterogeneity. RE gravity model removes unobserved heterogeneity that OLS is plagued within 

estimating trade data. It does so with generalised least squares (GLS) estimator that produces a 

matrix-weighted average of the between and within results to control for time-invariant 

unobserved heterogeneity (Wooldridge, 2013). This action allows for unbiased and efficient 

estimates of the coefficient of the covariates to be made with RE gravity model. Also, combining 

longitudinal data with cross-sectional data in RE gravity model provides more reliable and precise 

coefficients compared to OLS.  

Under RE gravity model assumptions, the data can be estimated using pooled OLS and consistent 

estimators can be obtained. However, in this case, since the unobserved effects are part of the 

composite error term, estimation would be plagued with serial correlation. Many researchers 

overcome this serial correlation problem applying GLS transformation22 to RE gravity model 

(Wooldridge, 2013, p.493), involving differencing the time average of variables from both left 

and right-hand sides of equation 5. This quasi-demeaning in RE gravity model transformation 

allows time-invariant covariates to be used along with time-variant covariates. The GLS 

transformation also allows RE gravity model to tolerate some level of correlations between 

individual effects and covariates. Besides, cross-sectional dependence and serial correlation do 

not present a major problem for data under 20-30 years (Terres-Reyna, 2007, p.26). Consequently, 

under RE gravity model with GLS, the estimator is consistent and asymptotically normally 

distributed. The RE model in STATA xtreg defaults to GLS.  

Typically, a Hausman test is conducted to test whether a null hypothesis of a 'random effect model 

is efficient' can be supported. However, the RE model provides rich information on both time-

variant and time-invariant explanatory variables while FE model disregards time-invariant 

variables and time-variant variables that change sluggishly. Moreover, a selection of theory-

supported covariates was used along with time fixed effects and industry fixed effects to mitigate 

omitted variable biases. Hence, this research study used both RE and FE methods because some 
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economic variable such as GDP, population, etc. were found to be slow-changing. FE and RE 

gravity models are given by equation 3 and equation 4, respectively.   

ln Xijt = αi +βilnYit + γi𝑙𝑛Yjt − δi𝑙𝑛Dij + λi𝑙𝑛Zit + εijt                   (3)                     

ln Xijt = α +βlnYit + 𝛾𝑙𝑛Yjt − δ𝑙𝑛Dij + λ𝑙𝑛Zit + uijt+ εijt                 (4)                     

In equation 3 and 4, Xit, Y and D denote exports flows, GDP and distance, respectively. Besides, 

𝑍 stands for a vector of explanatory variables (including dummy variables), β stands for the 

average coefficient for an explanatory variable in the model (βidenotes average coefficient for an 

entity in the model), and α stands for average coefficient of the specific individual characteristics 

(αi denotes average coefficient for individual-specific effects of an entity in the model). The same 

rule applies to γ, δ and λ. Also, i and j denote entity whereas t stands for the period of study. 

Besides, uit and εit are between-entity and within-entity error terms, respectively.  All these 

parameters are to be estimated empirically in the respective models. 

3.2.3 Stochastic Frontier Approach (SFA) Gravity model Estimation  

Developed to solve the endogeneity/heterogeneity problems with the standard gravity models, the 

SFA gravity model can simultaneously measure (i) determinants of trade, (ii) efficiency of trade 

and (iii) dynamic changes in country-specific/industry-specific institutional and infrastructure 

inefficiencies. The SFA gravity model generates potential to trade at optimal frontier given the 

maximum possible physical and fabricated institutional and infrastructure setups at a given time, 

in stark contrast to earlier models such as OLS and RE/FE that provide trade potential given 

average effects of explanatory variables (Armstrong, 2007; Armstrong, Drysdale and Kalirajan, 

2008). Its salient features serve to generate estimates of parameters including (i) coefficients of 

trade determinants as coefficients of the main gravity equation, (ii) coefficients of gamma (γ) and 

eta (ɳ) denoting the measure of total variation due to 'behind the border' constraint and the 

temporal behaviour of γ, respectively. Hence, the SFA gravity model allowed for the development 

of concepts of 'behind the border' constraints and 'beyond the border' constraints that come 

advantageous in the interpretation of institutional and infrastructural rigidities.   

The SFA gravity model developed by Kalirajan (2008) fills the gap left by traditional models like 

OLS, FE and RE, and takes full account of the institutional and infrastructure inefficiencies. It 
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measures dynamic changes in a potential trade and efficiency gains/losses in trade — particularly 

desirable feature to a trade involving developing countries. The institutional and infrastructure 

constraints to exports create behind and beyond the border constraints for the exporter and 

importer, respectively. These constraints are over and above the natural determinants (i.e. GDP, 

population, distance, etc.) to trade used in traditional gravity models. Therefore, the SFA gravity 

model extends the standard gravity model by augmenting 'explicit beyond the border' constraints 

including tariffs, real exchange rate, etc., and 'behind the border' constraints relating to 

infrastructure and institutions for exporters. Besides, the SFA gravity model treats the selection 

bias due to zero trade in much the same way as traditional estimators.   

The SFA gravity model draws from Anderson (1979) concept of 'economic distance' between 

countries i and country j relative to a trade-weighted average of the economic distance between 

countries all points in the system, instead of the often-used 'geographical distance' in empirical 

work. It is also consistent with Anderson and van Wincoop (2003) concept of MTR. For instance, 

the recent study, Yotov et al., (2016), emphasised the wide heterogeneity of intra-regional trade 

frictions across Canada's provinces and suggested the common approach and assumption in trade 

literature to treat regions as point masses was substantially at odds with reasonable inference from 

data (p.4). Hence, the SFA gravity model underscored the importance of estimating regulatory 

differences and intra-national infrastructural and institutional differences to explain variations in 

inter-and intra-regional trade costs and border barriers.        

The SFA gravity model for a directional (export) trade is given by,  

ln Xijt = α +βlnYit + 𝛾𝑙𝑛Yjt − δ𝑙𝑛Dijt + λi𝑙𝑛Zit - uijt+ vijt                  (5)                     

In equation 5, 𝐗𝐢𝐭, Y, D and 𝐙 have the same definitions as in equations 3 and 4. 𝜶 is the intercept 

term, 𝜷, 𝛄, 𝛅, 𝛌𝟏 … 𝛌𝐧 are coefficients of explanatory variables to be empirically determined in 

the model. 

The last two terms of vijt and uijt derived by splitting the standard normal error term, εijt.  uijt is the 

non-zero truncation of the normal distribution with mean, μ, and variance, 𝝈𝟐. It represents the 

difference between potential and actual trade, designated as the inefficiency in trades in SFA 

gravity model. Besides, vijt is assumed to be independently and identically distributed, N (0,𝝈𝒗
𝟐).  
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The SFA gravity model has unique and versatile characteristics adopted from the SFA gravity 

model developed by Aigner et al., (1977) and Meeusen and van den Broeck (1977). The 

assumption that uijt= {exp [-η (t-T)]} uij means that 'behind the border' constraints to export have 

been varying over time. This assumption implies that if the estimate of η, which is provided by 

programs like STATA, is positive then the 'behind the border' constraints decline exponentially 

to its minimum value, uij, at the end of period T. The other significant parameter from the 

stochastic frontier system is gamma, γ. The gamma (γ) coefficient represents a measure of the 

total variation that is due to a country-specific 'behind the border' constraints to export (Kalirajan 

and Singh, 2008, p.18). It is given by the equation γ = [(Σt σut
2 )/ (Σt σut

2  + σvt
2 )]/T, where σut

2  and σvt
2  

are variances of one-sided error and the normal random error term, at period t, and T is the total 

number of periods. In cases where γ is significant, the decomposition of the composite error term 

in normal gravity equation into u and v valid, and the deviation of actual trade from potential trade 

is due to 'behind the border' constraints. The η coefficient indicates the dynamic change in the γ 

coefficient. If the η coefficient turns out to be positive, then the 'behind the border' constraint 

signified by γ would be decreasing, otherwise considered constant over time (Kalirajan and Singh, 

2008; Kompas and Grafton, 2004). 

While the SFA gravity model is versatile in estimating trade determinants, trade potential and 

dynamic inefficiencies in trade, it retains potential bias with zero trade. Since it normally 

involves the logarithmic transformations of the dependent variable (export and/or import trade), 

it cannot accommodate zero trades that abound with disaggregated trade. Hence, the SFA 

gravity model was employed in this study to identify 'behind the border' and 'beyond the border' 

constraints. Also, the absence of actual zero trade from trade data biases the estimation of a 

potential trade. Therefore, in this study, since the use of Heckman selection model for inverse 

miller ratios (IMR) derivation had been abandoned due to data limitations, zero trade problem 

was tackled using the alternative PPML gravity model that will be discussed next. 

3.2.4 Poisson Pseudo-maximum Likelihood (PPML) Model  

PPML gravity model proposed by Santos Silva and Tenreyro (2006) overcomes the problems of 

zero trade, heteroscedasticity and non-normality prevalent in trade data. It does so due to its 

multiplicative form. It also accommodates zero trade flows and eliminates Jensen's inequality23 
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that is caused by the logarithmic transformations that plague gravity estimations of trade. PPML 

resolves zero trade data bias by employing the dependent variable at a level. The problem of zero 

trade becomes more pronounced the more disaggregated trade data; hence, PPML is the 

appropriate model to resolve zero trade biases particularly prevalent in disaggregated trade data. 

The following PPML model is adopted from Piermartini and Yotov (2016), 

Xijt =exp [αi +βilnYit + γi𝑙𝑛Yjt − δi𝑙𝑛Dij + λi𝑙𝑛Zit] + εijt               (6)      

In equation 6, the dependent variable (exports) in the left-hand side is used at a level whereas 

explanatory variables on the right-hand side are used in logarithm forms. The export Xijtk which 

is expressed at level overcomes the underestimation in traditional gravity models due to the 

logarithmic transformations. Besides, PPML has an error term,εijt which has no restriction on its 

distribution. While the coefficients from the RHS of equation 6 are all treated as elasticities, the 

coefficient of the dependent variable (LHS) is treated as units (in levels).  

While the above four models (FE, RE, SFA and PPML) remedy for most of the biases in trade 

data, some endogeneity and omitted variables problems remain. For instance, the communication 

infrastructure in the importing country affects the extensive margin (i.e. several firms) positively 

and the intensive margin (i.e. average exports per firm) negatively (Lawless, 2010, see in 

Coughlin, 2012, p.1). In most cases, these varied responses to trade costs cause endogeneity and 

omitted variable problem, exasperated by latent and unobserved variables in trade data. Time and 

industry fixed effects were included in this study to correct for the omitted variable problem 

carefully selected variables, 

3.2.5 Drawbacks in Gravity Estimations Necessitating Disaggregated Industry-level Studies 

The traditional gravity estimations while empirically powerful and theoretically robust, they 

encounter several estimation challenges over half a century use of gravity model as a workhorse 

general equilibrium model. While most of the gravity estimation challenges obtained solutions, 

some of the challenges are still outstanding and require a change in the methodological 

approach. Piermartini and Yotov (2016) identifies main challenges to trade gravity estimations: 

multilateral trade resistance (MTR), zero trade flows, heteroscedasticity, endogeneity of trade 

policy, non-discriminatory trade policy, adjustment to trade policy and gravity with 
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disaggregated data (pp. 21-23). Generally, these fall under endogeneity, heteroscedasticity and 

selection bias problems that plague trade gravity estimations. Hence, the following few sections 

discuss how these problems were addressed, including what necessitates the use of 

disaggregated industry sector level gravity estimations instead of the frequently used gravity 

estimations using aggregate trade data.   

Endogeneity due to simultaneity (reverse causality): Gravity is predisposed to simultaneity 

(reverse causality) due to the symbiotic causation between some explanatory variables and trade 

on LHS. This is the case where the explanatory variable causes the dependent variable and vis 

versa. In the empirical research world, there have particularly been discussions of the 

endogeneity due to simultaneity between (i) GDP on the RHS and trade on the LHS, and (ii) 

trade policy variables (including RTA dummies and tariffs) on the RHS and trade on the LHS 

of the gravity equation. For instance, Baier and Bergstrand (2011) finds a potential endogeneity 

between GDP and trade, and non-trivial endogeneity in trade policies (p.4). However, the same 

paper argues endogeneity between GDP and trade in gravity equations should be ignored for 

three primary reasons, and two of them are applicable here. First, GDP is a function of net 

exports which is mostly a small proportion (less than 5 per cent) of a country's GDP. The 

endogeneity is implausible. Second, Frankel (1998) and other previous empirical researcher 

have shown the use of instrumental variables (IVs) in gravity equations that have proven, 

"Evidently, the endogeneity of income makes little difference" (p. 135).  Cyrus (2002) posits 

perhaps it is increased trade that causes increased GDP, and perhaps there is an unobserved 

national policy variable (such as free-market policies) that causes both trade and income 

(p.162). Hence, these simultaneities (reverse causalities) cause the misspecifications in the 

gravity model. While the same paper identified use of IVs (including factor accumulation 

variables) that strongly correlate within come and not with the error term in gravity equations; 

however, the application of IVs did change coefficients of income and other covariates in the 

gravity equation only marginally (p.176). Coxhead and Mulaprak (2005) also argued while it 

is plausible GDP might be endogenous in gravity equation, it is less plausible that GDP suffers 

simultaneity (reverse causality) with exports of a particular commodity to a particular market 

(p.21). Other studies have reached a similar conclusion when it comes down to the gravity study 

of disaggregated trade data (Hummels and Klenow, 2002; see in WTO, 2012, p.114).  
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Besides, a raft of empirical evidence supports endogeneity between trade policy variables and 

trade. For instance, Yotov et al. (2016) identifies RTA dummies and tariff variable on RHS are 

endogenous to trade on the LHS of the gravity equation since bilateral trade may be correlated 

with unobservable trade costs (including existing FTAs, economic cooperations, membership 

to a multilateral organisation, etc.) (p.21). The endogeneity between trade and RTA dummies 

is a result of existing unilateral, bilateral or multilateral trade enhancing treaty or agreement. 

Similarly, Kepaptsoglou et al. (2010) and Beier and Bergstrad (2011) and Martínez-Zarzoso 

(2013) recognise the endogeneity bias of the FTA variables. While all the three pieces of research 

recognise the difficulty in obtaining IVs, they recommend the use of FE and RE models in the panel 

data setups. Also, the latter two papers sanction the use of country-pair fixed effects, and country 

fixed effects and time fixed effects.       

In sum, industry sector level study would reduce the compounding effects of zero-trade, 

heterogeneity and omitted variable problems at aggregate trade levels. It could provide precise 

estimations of gravity model coefficients and trade determinants. Also, multiple of gravity 

models were suggested that could improve gravity estimations. Among these gravity models 

that eliminate the omitted variable and heterogeneity problems in international trade analysis 

include SFA and PPML gravity models. Furthermore, in this empirical study RE with fixed 

effects and FE gravity models are also used, that allow a battery of tests for the robustness of 

results. 

3.2.6 Explanatory variables in this research study  

The following were the explanatory variables used in this research study. All variables are the 

logarithmically transformed except binary variables, and dependent variable in the PPML gravity 

model. The data for the dependent variable and covariates were mainly sourced from UN and 

WTO databases, and details are provided in the data section.   

Standard trade determinant variables: The main gravity explanatory variables were the log of 

exporter's GDP (ln GDPit), the log of importer's GDP (ln GDPjt), the log of exporter's GDP per 

capita (ln GDPPCit), the log of importer's GDP per capita (ln GDPPCjt), and bilateral geographical 

distance (ln DISTij). 
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Ln GDPit Would be expected to have a positive coefficient as it determined supply factors; 

hence increased GDP implied increased production and exports. Ln GDPjt would be expected 

to have a positive coefficient as it determined demand factors; hence increased importer's GDP 

would imply increased demand and increased imports by an importer. Importers and exporter's 

GDP and GDP per capita were measured in nominal terms since deflation of these terms could 

have distortionary effects. Population variable for exporter/importer (Popit/Popjt) was included 

to represent the production and consumption capacities for bilateral trade partners, respectively. 

A positive coefficient would be expected implying that a country with a higher population trade 

more, would be the expected result for developing countries as they tend to be specialised in 

labour-intensive exports (Armstrong, 2007). Besides, a negative coefficient would be expected 

due to economies with large populations having an absorption effect (Armstrong, 2007, p.5; 

Martínez-Zarzoso and Nowak-Lehman, 2003, p. 313; Gudgin et al., 2017).   

Exporter and importer's GDPs per capita difference (AVIEPCD) denote infrastructural and 

institutional quality in human capital, physical capital and social infrastructure including the 

bureaucracy, educational institutions, hospitals, and transport and ICT developments. This 

variable was also linked to diversification. For instance, richer countries are typically endowed 

with physical and human capital and tend to have higher total factor productivity, better business 

environment, favourable credit system, etc. Hence, they tend to broaden their product mix 

(Bebczuk and Berrettoni, 2006, pp. 1-2). GDP per capita was also entered in light of the Linder 

hypothesis, which states that countries with similar tastes/demands trade more. In this context, 

GDP per capita would be expected to have a positive coefficient. Diversification variable below 

could be examined along with the GDP per capita variable here. 

Bilateral geographical distance (ln DISTij) is inversely proportional to exports according to the 

trade gravity theory. Linneman (1996) explained the distance coefficient in the gravity model as 

a measure of natural trade impediments, including transportation costs, transport time and psychic 

distance (Vido and Prentice, 2003). Besides, Bergstrand and Egger (2013) divided trade costs 

between natural and manmade trade costs, and he argued geographical distance made only a part 

of natural trade costs (p.3). Venables and Behar (2010) also considered the distance as trade 

impediment that would increase freight costs, the length of transit, information costs and reduces 

market opportunities. The coefficient of distance ranged between -0.8 and - 1.3 (Brun et al. 2005, 
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p.100). Additionally, the distance coefficient was found non-linear (Zaroso, Ramos and Burguet, 

2007, p.1) and non-decreasing in the gravity model despite technological progress contributing to 

a fall in transportation costs. Disdier and Head (2008) also reported coefficients of disaggregated 

data estimations, based on industry and product-level data, tend to obtain higher values in absolute 

value (p.19). Therefore, with these in mind, the distance coefficient was examined across 

products/ industry (as a proxy for transport costs) and across time (for traces of globalisation 

puzzle).           

Ln PCGDPDijt stood for the absolute value of GDP per capita difference (AVIEPCD). This 

variable would be expected to have either positive or negative coefficients. For instance, the 

Linder (1961) hypothesis states countries with similar levels of output per capita trade more than 

countries with dissimilar per capital levels (Batra, 2004, p.7; Hallak, 2010, p.1). Product quality 

plays a central part in the Linder hypothesis, whereby market penetration (trade) costs and patterns 

of preferences induce trade with similar countries.  

In gravity framework, Karamuriro and Karukuza (2015) identified two effects associated with the 

Linder hypothesis and Heckscher Ohlin hypothesis using the absolute value of log per capita GDP 

difference between an exporting and importing countries (p.9). The first case, where the 

coefficient of the absolute value of the GDP per capita difference is negative, it represents the 

technological difference between the two countries. Hence, it represents the Linder's effect 

whereby intra-trade occurs between the two countries. Besides, where the coefficient of the same 

variable is positive, it signifies a difference in per capita GDP difference associated with 

comparative advantage or factor abundance driven enter-industry trade. 

In gravity equations, Ln PCGDPDijt would be expected to obtain a negative coefficient in sectors 

where the Linder hypothesis took place. The first use of this variable could go back to Gruber and 

Vernon (1970) and Thursby and Thursby (1987) (Batra, 2004, p.8-14). The diametric opposite of 

the Linder Hypothesis is the Heckscher-Ohlin hypothesis, which is a market situation whereby 

intensive trade would take place among dissimilar countries driven by resource endowment 

differences. When trade takes place due to resource endowment differences, Ln PCGDPDijtwould 

have a positive coefficient. This hypothesis posits capital-rich countries produce capital-intensive 

goods, whereas labour-rich countries produce labour-intensive goods. Linder distinguished 
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between primary products and manufactures arguing trade in the former can be explained by 

differences in factor endowments while trade in the latter could be explained by economies of 

scale, product differentiation and technology gaps (Root, 1973, p.129). In the same vein, Hallak 

(2010) found the Linder hypothesis held after controlling for inter-sectoral determinants of trade 

vindicating the empirical studies at a disaggregated sectoral level. This study followed Hallak 

(2010).       

'Explicit beyond the border' constraints variables: 'explicit beyond the border' constraints 

variables of the log of bilateral tariff and real exchange rate (ln RERijt). The study used two types 

of tariffs for both importers and exporters: a tariff on primary products (Tariffprimjt.dta) and a 

tariff on manufacturing products (Tariffmanjt.dta). Both these variables would be expected to 

have negative coefficients since their respective increases mostly would deter trade. Exporter's 

tariff on primary products (Tariffprimit.dta) and exporter's tariff on manufacturing products 

(Tariffmanjt.dta) were included since it was reasonable to assume exporter's tariff reductions (as 

they happen in the ASEAN region) would indirectly incentivise importer's to import more 

merchandise from the region. In turn, this was expected to maximise the importer's country 

productivity and capacity to import more. Including exporter and importer's tariffs allowed 

measuring the interactions between these policy positions. The exporter's tariff would be expected 

to have negative coefficients as well. Interaction terms for exporter and importer's tariffs were 

also included to examine the interactions of tariff in bilateral trades.  

Besides, ln REERijt would be expected to have positive coefficients as the depreciation of 

exporting country's currency favourably affected exports. A bilateral real exchange rate was 

derived from exporter and importer country real exchange rate, a weighted average of a country's 

currency relative to an index or basket of other major currencies adjusted for the effects of 

inflation, by dividing the first with the latter one.  

Border effects variables: Border effects variables including common border (ComBorderij), 

cultural distance variables of a common language (LANGij) and common colonial ties (COLij) 

would be expected to have positive coefficients. Both were having a common border between two 

neighbouring countries, and a common language typically facilitates international trade. In the 



Economic Integration in ASEAN Region, and International Trade 

linkages with FDI, Tourism and Environment  P a g e  | 48 

 

same way, colonial ties between two bilaterally trading countries facilitate trade. Besides, MTR 

variable of remoteness (Remotei) would be expected to have negative variables.  

Theoretical foundation gravity model and empirical Studies show the coefficient of economic size 

in gravity equations is close to unity (Head and Mayer, 2013, p.6). This is particularly true when 

trade flow is dominated by H-O theory, and the role of trade barriers and intra-industry trade is 

negligible. Further, Sohn (2005) demonstrate the reason why the increase in bilateral trade is less 

than proportional to the increase in GDP may stem from three possible sources: home bias effect, 

intra-industry trade and the extent of trade barriers.   

MTR variables of remoteness would also be expected to obtain negative coefficients; increase in 

this variable imply the relative economic mass of importing economy might not be substantial 

enough to attenuate the effect of distance (refer to Appendix 6). Most of the trade determinants 

were added to control for "globalisation puzzle" and "border puzzle" encountered in gravity 

estimations. The remoteness variable was given by the following equation,  

ln Remotei (ln Remotej) = exporter’s remoteness (Remi =Σi (
Disij

(
GDPj

GDPw
 )
) (importer’s remoteness, 

Remj =Σj (
Disij

(
GDPi

GDPw
 )
), in year t, 

whereby the Disij stands for distance, GDPi, GDPj, and GDPwrepresent exporter, importer and 

global GDP, respectively. Σj denotes summation. Hence, as the ratio of GDPj to GDPw increases  

Remj decreases given distance is constant. Hence, the expected ratio between Remj and trade is 

negative (WTO, 2012, p.110; Yotov et al. 2016).   

'behind the border' Constraints/Institutional and Infrastructure variables: 'behind the 

border' constraint or institutional an infrastructural proxy variables include the following 

variables. 

Access to electricity (electricityperpopit) denoted the number of people in a country that have 

stable access to electricity. The higher the electricity supply of a country, the higher its 

productivity. Hence, this variable would be expected to have a positive correlation with exports. 
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Mobile phone subscription (Mobilesperpopit) stood for the number of people in a country that 

have stable access to mobile telecommunication systems. Access to mobile services enhances and 

facilitates commerce and trade. Hence, this variable would be expected to have a positive 

coefficient.  

Technical cooperation grants (techcoograntsit) either (i) free-standing technical cooperation 

(FTC) involving the provision of technical and managerial skills or technology for building up 

general national capacity; and (ii) investment-related technical l cooperation (IRTC) denoting the 

provision of technical services required for the implementation of specific investment projects 

(OECD, 2019). Technical cooperation grants are typically trade-enhancing, and they would be 

expected to have a positive coefficient.  

Gross Fixed Capital Formation per labourforce (GFCFperlabourforceit) represents the capital 

deepening (capital intensity) for a given country whereby the capital per worker is increasing in 

the economy. In developing countries, capital deepening is the prime source of maximising 

productivity and exports. It is used to adopt new technologies in the form of dis/embodied 

technologies. Some countries find themselves in a situation where the rate of increase in capital 

stock is proportional to the increase in the labour force as well as the depreciation rate. This is 

known as capital widening. In this study, in both the above scenarios, this variable would be 

expected to have a positive correlation with exports (O'Sullivan and Sheffrin, 2003).  

Educational expenditure (educexpit) boosts the level of human capital a country possesses. In 

turn, human capital contributes to the creation of semi-skilled and skilled labour force that remain 

critical for higher productivity along with the accumulation of physical capital. Human capital 

underpins research and development capacity and social infrastructure of a country. All of these 

factors bolster exports. Hence, this variable would be expected to have a positive coefficient. 

Acharya (2008) explains a product or industry's innovation or technology space is evaluated by 

its skill-intensity (p.42). Besides, Shirotori et al. (2010) identify some high-productivity industries 

such as machinery transport or chemicals are physical and human capital intensive than others.    

Policy variables: These variables are driven by direct national and regional policy reforms. These 

include FDI, diversification, tourism and RTAs.  



Economic Integration in ASEAN Region, and International Trade 

linkages with FDI, Tourism and Environment  P a g e  | 50 

 

FDI and diversification variables: FDI and diversification of products typically promote trade. 

FDI inflows (ln FDIijt) denoted competition/substitutability or complementarity depending on the 

coefficients of these covariates in trade gravity equations. ln FDIijtwoluld be expected to have a 

positive coefficient since FDI complemented trade for a developing economy. Kawai and Naknoi 

(2015) found trade and inward FDI mutually reinforced each other in the ASEAN region (p.1). 

Generally, countries tend to diversify the products they manufactured as they moved up the value 

ladder and replicated manufacturing technologies from abroad through embodied and dis-

embodied technology spillovers. According to Zarotiadis (2008), FDI could complement or 

substitute for trade depending on the particular industry. 

Diversindijt= diversification index between two bilaterally trading countries, in period t. It is 

given by the formula,  

DX = (sum |hij -xi|)/2 where hij is the share of commodity i in the total exports of country j and xi 

is the share of the commodity in world exports. If the diversification index is close to 1 then it 

indicates a high level of concentration whereas if it is close to zero then it indicates diversification. 

The expected sign according to trade theory for this coefficient is negative.  This index is a 

modified Finger-Kreinin measure of similarity in trade (UNCTAD STAT, 2018).  

Tourism boosts exports by stimulating the domestic market of tourism destination countries. 

Tourist arrivals (tourismarrivalsit) would enhance the hospitality, transportation, construction, 

real estate, food and beverage, health, education, retail and wholesale sectors of the tourist 

destination countries, among other things. Hence, tourismarrivalsit would be expected to have a 

positive or negative coefficient depending on the specific industry. Besides, tourist departures 

(tourismdeparturesit) would motivate exports through increased cultural interactions and 

socialisation. Hence, this variable would be expected to have a positive coefficient.   

RTAs dummy variables: RTA dummy variables used in this study included dummy variables 

for AMS membership AFTA, RCEP, TPP and WTO. The expected sign for ("Both") RTA 

dummies would be positive, and for ("One") RTA dummies would be negative (Tang 2005; Endoh 

1999 see Iris, 2010). For example, for an exporting member country, positive coefficient 

BothAFTA (when both exporter and importer are members of AFTA), this would imply trade 
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creation. When the oneAFTA (only exporter or importer is involved in trade), a negative 

coefficient would mean a trade diversion (there is a preference/incentive for a member country to 

trade with another member country and less trade with non-members). This is a natural effect of 

an RTA. Similarly, members of RCEP, TPP and WTO would be expected to trade more amongst 

each other.  

OneAFTAexpijt= 1 if only the exporter i belongs to AFTA in period t, and 0 otherwise.   

OneAFTAimpijt= 1 if only the importer j belongs to AFTA in period t and 0 otherwise.   

BothAFTAijt= 1 if both exporter i and importer j are members of AFTA in time t and 0 otherwise. 

OneRCEPexpijt= 1 if only the exporter i belongs to RCEP in period t, and 0 otherwise. 

OneRCEPimpijt= 1 if only the importer j belongs to RCEP in period t, and 0 otherwise. 

BothRCEPijt= 1 if both exporter i and importer j are members of RCEP in time t and 0 otherwise. 

OneTPPexpijt= 1 if only the exporter i belongs to AFTA in period t and 0 otherwise. 

OneTPPimpijt= 1 if only the importer j belongs to AFTA in period t and 0 otherwise. 

BothTPPijt= 1 if both the exporter i and importer j are members of AFTA in time t and 0 otherwise. 

OneWTOexpijt= 1 if only the exporter i belongs to WTO in period t, and 0 otherwise.   

OneWTOimpijt= 1 if only the importer j belongs to WTO in period t and 0 otherwise.   

BothWTOijt= 1 if both exporter i and importer j are members of WTO in time t and 0 otherwise. 

Environment-related variables: The concentration of carbon dioxide (co2emissionsit) could 

affect exports through multiple channels: a scale effect (countries could reduce the overall 

production to meet new environmental standards), a compositional change (countries could reduce 

production in one sector while increasing production in another), a technical effect (a country can 

change environmental intensity in their production). Countries implement stringent environmental 
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measures to reduce the concentration of CO2 in the atmosphere. This was particularly true for 

many countries following the Paris Agreement (2015). These policy actions would reduce exports 

in some industries while they would increase in exports in others. Hence, co2emissionsit would 

be expected to have a negative coefficient.  

RE (renewableenergyit) consumption instead of non-RE can have a scale, compositional and 

technical effects discussed above. The use of RE resources can have varied impacts from industry 

to industry. Hence, the coefficient of this variable can be positive or negative, depending on the 

industry sector.   

The concentration of carbon dioxide (co2emissionsit) denote CO2 metric per capita. In this 

research, CO2 metric per capita is a proxy to carbon dioxide per value added in exports employed 

in Amador et al., (2016). Definitions of EET and carbon leakage are also from Peters and 

Hertwitch (2007) and Amador et al. (2016). Hence, the coefficient in the trade gravity model 

represents the carbon embodied in export activities. There are two theories that support the 

"carbon leakage" through embodied emissions in trade (EET) — the pollution haven hypothesis 

(PHH) and a pollution haven effect (PHE). FEH suggests a negative correlation between trade and 

carbon-emissions in developing countries with respect to developed countries. Hence, the 

coefficient between exports and carbon-emission is expected to be undetermined, a priori. 

Interaction variables were also used, for instance between RE and infrastructure/institutional 

variables to identify further insights into the relevant policy dimensions of RE and international 

trade (see section 2.4.3 for the discussion of FEH and PHH). 

This research study involved complex hypotheses. At one level, a statistical test for each variable 

in the gravity model was tested to determine that a covariate had explanatory power in relation to 

the dependent variable.  Hence, where the p-value from the gravity model of each variable was 

less than 1%, 5% or 10% degree of significance (or related t-values were greater than 2.576, 1.96 

and 1.645 respectively), the null hypothesis that states, “the explanatory variable is not 

significantly different from zero” was rejected strongly, moderately strongly, and weakly. In each 

case, the alternative hypothesis was supported. The converse was true. At a secondary level, the 

significance of the variables such as distance, GDP. GDP per capita supported the validation of 

the hypotheses and corollaries in each chapter. For instance, the Linder theory of international 
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theory was supported when the variable AVIEPCD was statistically significant and negative in 

this data. On the other side, the HO theory was supported when the variable AVIEPCD was 

statistically significant and positive in this data. Hence, the illustrations and interpretations of 

coefficients of explanatory variables embrace this statistical procedure. 

Dummy variables were also used as differential macroeconomic variables.  

3.3 Data  

This empirical study used annual exports trade for ASEAN and its major trade-partners — over 

250 countries for the period 1995 to 2016. The gravity-based trade analysis was performed in the 

panel set up, with time-series and cross-sectional data. While the population for the data was AMS 

and their trading partners in the world, the unit of observation was industry sector/product at SITC 

I and SITC two-digit levels. Hence, the study incorporated 66-68 industry sectors at the SITC 

two-digit level for each exporting country. The ASEAN region was also grouped to three 

subregions based on the stages of economic development in the individual countries, closeness in 

their international competitiveness indices, and natural resource endowments.  As a result, the 

three subregions that were formed include, ASEAN6 (Indonesia, Malaysia, the Philippines, 

Singapore, Vietnam and Thailand), ASEAN3 (Myanmar, Cambodia and Lao PDR), and ASEAN1 

(Brunei Darussalam).  

Initially, the study considered three periods with five-years windows. However, due to small 

sample issues, particularly for the smaller clusters (i.e. ASEAN3 and ASEAN1), the three periods 

were changed to two windows of ten years a third one for the entire data. While the earlier two 

periods were anticipated to represent the medium-term and the third-period term signified the 

long-term outcome of policy measures. These three periods were Period-I (1995-2004), Period-II 

(2007-2016) and Period-III (1995-2016).  Yotov et al., (2016) argued panel data within intervals 

should be used instead of data pooled over consecutive years for trade flows to adjust to policy 

changes (p.24). Hence, there was two years interval left to differentiate the two medium-term 

periods in the data. The first period (Period-I) was significant to the extent that (i) tariff reductions 

started in earnest during this period, and that (ii) ASEAN FTA (AFTA) came into effect in 1992 

and (iii) major trading FTA involving ASEAN (i.e. Japan signed Comprehensive Economic 

Partnership (CEP) with Singapore and proposed one with ASEAN, South Korea proposed FTA 
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with ASEAN) in 2002. Besides, the second period (period) II was noteworthy to the extent that 

(i) ATIGA — comprising trade liberalisation, NTMs, customs procedures, sanitary and 

phytosanitary measures — came into effect in 2010, (iii) significant FTA with Australia, New 

Zealand, China, India, Japan, and South Korea came into effect in 2010, and (iii) much of this 

period was a lead up to AEC.  

Data paucity was one of the most significant problems in the study. For instance, while the export 

data for ASEAN6 was complete and available for the entire period; it was partially available for 

ASEAN3 (2001-2015); and partially available for ASEAN1 (1997-1999, 2001-2004, 2006 and 

2012-2015). Hence, for two of the ASEAN clusters (ASEAN3 and ASEAN1), this research study 

adopted the mirroring technique whereby the imports by the RoW from ASEAN3 and ASEAN1 

member countries respectively were used to substitute for exports from the respective countries 

to the rest of the world. In this way, the imports from Brunei Darussalam (ASEAN1) to the RoW 

was used to substitute for exports of Brunei Darussalam to the RoW in 1999-2000, 2005, 2007-

2011. Similarly, for ASEAN3 countries (i.e. Cambodia, Lao PDR and Myanmar) export data were 

not available from UN COMTRADE, and they were derived from the imports of the RoW from 

the respective ASEAN3 countries. Accordingly, the imports from Cambodia to the RoW were 

used to substitute for exports of Cambodia to the RoW in 1997-1999. Similarly, the imports from 

Lao PDR to the RoW was used to substitute for exports of Lao PDR to the RoW in 1997-2009. 

Likewise, the imports from Myanmar to the RoW was used to substitute for exports of Myanmar 

to the RoW in 1997-2009 and 2013. The data for 2016 was gathered later in the study to cover the 

period 1995-2016 for ASEAN6, ASEAN1 and ASEAN3. Hence, in this way, the research study 

overcame the paucity of export data. ASEAN10, for the entire region was also selectively 

estimated, and incorporated in the analysis. 

ASEAN6 had complete and representative data for the study period, while ASEAN1 and 

ASEAN3 had some data paucity that needed to be augmented by alternative data acquiring 

technique. Hence, for two of the ASEAN clusters (ASEAN3 and ASEAN1) during 1995-2004 

and 2007-2016, this research study adopted the mirroring technique whereby the imports by the 

RoW from respective ASEAN3 and ASEAN1 member countries was used to substitute for 

exports from countries in these subregions to the RoW. For instance, for ASEAN3 countries, 

the RoW's imports from Cambodia were used to substitute for Cambodia's exports to the RoW 
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in 1997-1999; the RoW's imports from Lao PDR were used to substitute Lao PDR's exports to 

the RoW in 1997-2009; and the RoW's imports from Myanmar were used to substitute for 

Myanmar's exports to the RoW in 1997-2009 and 2013. Similarly, the RoW's imports from 

Brunei Darussalam (ASEAN1) were used to substitute for Brunei Darussalam's exports to the 

RoW in 1999-2000, 2005, 2007-2011. Later in the research, the data for 2016 was also 

augmented to expand the study period to 1995-2016. 

The sub-groupings within ASEAN for this study were made in such a way that they were reflective 

of the stage of development of member countries, the closeness of international competitiveness 

indices, exports structures and patterns across countries and industries over time. Besides, while 

there were multiple variables including dependent variable (exports), covariates of economic 

attractors, natural constraints, culture and lineage, and policy, data paucity at disaggregated level 

and multicollinearity meant not all of them could be used. While attempts were made to maintain 

the gravity model structures for this research study at the industry-level, the paucity of data in 

some cases necessitated changes in the gravity models. Particular cases include countries such as 

Myanmar, Cambodia, Lao PDR and the Philippines for which data — related to SITC two-digit 

products such as mineral fuels (SITC 3), animal and vegetable oils (SITC 4) and transactions and 

commodities (SITC 9) — were data missing.  Consequently, the number of covariates in the main 

gravity equation were varied to accommodate these data scarcity issues. As discussed in the 

methodology section, the inability to maintain similar model structures across products and the 

non-statistic significance of the IMR variables meant the Heckman selection model was 

abandoned. Instead, industry fixed effects and year fixed effects were implemented to mitigate 

omitted variable biases. These fixed effects were also augmented with the use of remoteness, trade 

liberalisation, institutional and infrastructural variables to subdue the adverse effects of omitted 

variables. There were also separate gravity model estimations made for standard gravity model 

variables, for tariff interaction variables, for country-specific FDI and REER variables, and the 

environmental variables.   

Furthermore, the study employed secondary data for the dependent variable as well as the 

explanatory variables in the research study. All variables involved annual data. The dependent 

variable (exports) was sourced from the United Nations Conference on Trade and Development 

(UNCTAD). Also, the explanatory variables to economic size (GDP, population), technology 
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(GDP per capita), trade liberalisation (openness, tourism), infrastructure (GFCF per labourforce, 

electricity per population, mobile phone subscriptions), institutions (education), and border effects 

(tariffs) were sourced from World Development Indicators, World Bank. Besides, distance and 

border effects variables (common language, common colony and contiguity) were sourced from 

the French Centre d'Etudes Prospectives ET d'Informations Internationales (CEPII). Moreover, 

REER was collected from Bruegel Datasets (Bruegel, 2019). Other variables were derived 

(interaction variables, remoteness variable, and RTAs dummies).   

FE, RE, SFA and PPML gravity model estimations were made to answer the hypotheses and their 

respective corollaries in this research study: (i) at SITC single-digit level and (ii) at SITC two-

digit level. Clustering at SITC single-digit level, for all three-country groups, all periods were 

estimated under all four models. Clustering at SITC two-digit level (all products clustered 

together), all country groups and all periods were estimated under PPML and RE gravity models 

for the sake of time, and due to lack of convergence under SFA gravity model. Much of the 

responses to the hypotheses in the study the originate from estimates under the first condition 

above. Time fixed Effects, product/industry fixed effects generated from RE gravity model, and 

PPML gravity models at SITC two digit-level, were examined for industries/product categories 

that were emphasised within the country groups. The statistical significances for coefficients, in 

this research study, were set at 1%, 5% and 10% level of significance. Also, the Gravity models 

used in this research study heavily drew on Anderson and van Wincoop (2003), Kalirajan (2008), 

de Groot et al. (2005), Bergstrand and Egger (2013), Egger (2001), Helpman et al. (2007) and 

WTO (2012) in the choice of explanatory variables for exports from the ASEAN region. Under 

RE, FE, SFA and PPML gravity models, the coefficients of variables considered at ~one %, 5% 

and 10% levels for all products/commodities in all three time periods. 

One important qualification, the adoption of imports by RoW from the respective ASEAN 

member countries to substitute for exports from these countries might present some limitations to 

the results of this study due to data handling and processing differences across countries. 

However, the benefits of augmenting the import derived export data strongly likely to outweigh 

the differences due to the handling and processing differences. 
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CHAPTER 4: Traditional Trade Determinants, ‘Behind the Border’ and 

‘Beyond the Border’ Constraints 

4.1 Introduction 

The purpose of this study is to investigate the impact of economic liberalisation and 

integrations. Economic liberalisation and integrations have been underway in the ASEAN 

region through RTAs and multilateral trade arrangements (MTAs) — including AFTA 

formation in 1992, AEC establishment in 2015, CPTPP, RCEP and WTO.  (i) traditional exports 

determinants that vary across industries and subregions, (ii) ‘behind the border’ (exporting 

country’s) constraints and (iii) ‘beyond the border’ (importing country’s) constraints for the 

ASEAN region using the general equilibrium gravity model. The population and unit of the 

study were the member countries of ASEAN regional bloc and SITC two-digit industry sectors 

/product categories, respectively.  

The formation of the AEC in 2015 established ASEAN’s position as a regional market and 

production base. This has come about through the implementation of several tariff and non-

tariff related policy reforms across the region. Trade liberalisation and economic integration 

that brought about the AEC — common market — have brought increased trade and consumer 

welfare to the region in terms of the variety of goods available mixed with lower prices. 

However, some of the challenges in the region remain the high compliance and administration 

costs of non-tariff tariff measures and subsequent loss of revenue for some of the smaller 

members of ASEAN. In addition, the low-level intra-ASEAN trade relative to their counterparts 

in North America and Europe needs proper incentives and policy initiatives to maximize it, 

particularly in the exports of intermediate goods, consumer and capital goods across industries 

and the region. The tariff and non-tariff reforms implemented in anticipation of AEC resulted 

in industry restructuring that accounts for comparative and competitive advantages across the 

region. Limited research works covered so far the impacts of these tariff and non-tariff policy 

reforms on the industries across the region. Hence, this study examines these developments, 

through an examination of traditional trade determinants, ‘behind the border’ constraints and 

beyond the border constraints.  
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This chapter provides results, discussion and conclusion sections for ‘Economic Size and 

Capital/labour Intensities among Industries in ASEAN Subregions’. The study, particularly, 

focused on the analysis and evaluation of the effects of traditional trade determinants, ‘behind 

the border’ constraints and ‘beyond the border’ constraints on trade flows across the ASEAN 

region. The study analysed and evaluated the impacts traditional trade terminates, ‘behind the 

border’  constraints, and 'beyond the border' constraints in the context of economic integration 

and trade liberalisation that had taken place in the period leading up to the AEC formation in 

2015. The ten countries of ASEAN exported during 1995 - 2016, on average, to over 250 

importing countries and dependent territories around the world. In addition, there were 66-68 

industry sectors/products at SITC two-digit classification for ten ASEAN member countries. 

The study practically used RE, FE, PPML and SFA gravity models. The research study used 

two ten-year windows (i.e. 1995-2004 & 2007-2016), and a third window for the entire data 

period (1995-2016). This chapter covers the following hypotheses and respective corollaries.  

Hypothesis I: Traditional gravity trade variables of GDP, GDP per capita, distance are 

sensitive to the type of industry.   

Corollary 1: While economic size plays a more significant role in low-value primary and light 

manufactured products trades, income per capita plays a more significant role in high-value 

manufactured goods trades.    

Corollary 2: Distance coefficient is diminishing over time for manufacturing products whereas 

it increases for primary products over time, indicating the tendency for trading manufacturing 

products with distance countries and the primary products with nearby countries. 

Corollary 3: The population coefficient for the exporter can have both positive and negative 

signs, and labour-intensive products/industries exhibit higher coefficients. 

Hypothesis II: While ‘behind the border’ constraints and ‘beyond the border’ constraints for 

trade across manufacturing sectors for advanced economies of the region such as Singapore, 

Malaysia, Thailand and the Philippines reduce significantly over time signifying open-

regionalism, these barriers may change slowly for small countries of Cambodia, Lao PDR, 

Myanmar. 
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4.2 Results: Traditional Trade Determinants, ‘Behind the border’ Constraints and 

Beyond the Border Constraints 

4.2.1 Preliminary Data Analyses  

The descriptive summary of exports across countries, product groups and time for AMS by 

commodity types revealed interesting characteristics. While most member countries had data 

above the minimum required sample size (~30 observations), the exports observations at SITC 

two-digit level for Brunei Darussalam, Myanmar, Cambodia and Lao PDR across the three 

waves showed multiple cases of data sample below this required level. Very thin observations 

were obtained for Brunei Darussalam and Cambodia across the three waves; only for the third 

wave and very scantly distributed for Myanmar and Lao PDR. Otherwise, observations for 

ASEAN6 (i.e. Indonesia, Malaysia, the Philippines, Singapore, Vietnam and Thailand) 

countries were of sufficient level for panel data analysis. Hence, the panel analysis proceeded 

with three sets of data according to the countries trade characteristics: (i) ASEAN6, countries 

with diverse exports; and (ii) ASEAN3, made up Myanmar, Cambodia and Lao PDR, countries 

with concentrated exports; and Brunei Darussalam (ASEAN1) a country with predominantly 

with energy product exports. 

4.2.1.1 Diagnostic Tests for Panel Data    

The Breusch Pagan and White tests of heteroscedasticity both indicated cases of heteroscedasticity 

across commodity groups for the country groups considered. Ramsey’s regression specification 

error test (RESET) also showed instances of non-linearity in explanatory variables by rejecting 

the null hypothesis of no omitted variables. Besides, tests of serial correlation and cross-sectional 

dependence were not required since, according to Baltagi, these tests would be required for cases 

where the data spans over 20 years (Torres-Reyna, 2007, p.33). The instances of heteroscedasticity 

identified could result in biased standard errors, and biased standard errors lead to incorrect 

statistics that, in turn, could cause incorrect inferences. Consequently, the study applied robust 

and cluster options in panel regression (xtreg), PPML and SFA models. Robust regression would 

allow the outliers to be retained, all observations to be treated equally, and correct inferences to 

be made. The misspecifications identified by Ramsey’s RESET were treated by adding time fixed 

effects and industry fixed effects. Use of the non-linear models PPML and SFA gravity models 

had helped mitigate the issues identified by RESET. 
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The Breusch and Pagan Lagrangian multiplier test between OLS and RE gravity models, the 

Hausman test between FE gravity models, and RE gravity models results reinforced each other. 

For instance, in the case where Breusche and Pagan Lagrangian multiplier test rejected the RE 

gravity model, the Hausman test rejected the RE gravity models and supported the FE gravity 

models for more than half of the regressions. These results were indicative of some level of 

correlations between the unobserved individual-specific effects and some or all of the explanatory 

variables. While the overall Hausman test results skewed towards FE gravity model as most 

efficient, the study maintained both FE gravity model and RE gravity model for comparison and 

the added benefit of measuring time-invariant covariates through RE gravity model. However, the 

Hausman test is valued under homoscedasticity and cannot include time fixed effects 

(Schmidheiny, 2018). However, the data in this research was mostly heteroskedastic; hence, the 

Hausman test may not have been valid under these conditions. Besides, covariates that were 

identified as explanatory variables revealed characteristically slow variability; consequently, FE 

gravity models may not be conducive for estimation of these variables (Benedict and Taglioni, 

2011, p.21). As discussed previously in the methodology section, while Bell and Jones (2014) 

emphasized the use of RE models for estimation involving heterogeneity, Terres-Reyna (2007) 

confirmed endogeneity bias could be removed in a panel set up. Therefore, this study would 

include time fixed effects and industry fixed effects that would attenuate further the unobserved 

variables biases. Also, the study would utilise robust standard errors with RE and FE gravity 

estimations in STATA environment as per Schmidheiny (2018).  

Finally, yet importantly, tests of structural breaks were conducted using dummy variables with 

zero value for the period 1995-2004 and unity for the period 2007-2016. Muthurama and 

Maheswari (2019) and Camareroa et al. (2017) maintain among others empirical researchers 

structural breaks cause parametric instability in econometric models, and the structural breaks 

need to be controlled if accurate inferences have to be made on estimated parameters. The test of 

structural breaks was conducted for the three subregions and the whole ASEAN region in Period-

III. Consequently, the coefficients for dummy variable were significant and negative in case of 

the whole ASEAN region and ASEAN6 suggesting structural breaks with the post-Great Financial 

Crisis 2008 (GFC) macroeconomic environment inferior to the pre-GFC macroeconomic 

environment. In other words, the coefficients using gravity models post-GST (2007-2016) were 

significantly different from pre-GFC (1995-2004) estimates. Zhu et al. (2015), Morales et al. 
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(2018) and Ferreira et al. (2013) identified similar structural breaks following GFC due to the 

contagion of the subprime instigated crisis in the U.S. and regulatory stringency in the financial 

markets in the ensuing period (p.21). Hence, for the whole ASEAN region and ASEAN6 

subregion, the interpretations of coefficients using the four models require caution in Period-III. 

However, there were no discernible structural breaks for ASEAN3 and ASEAN1 except in case 

of SITC 9. Hence, the interpretation of coefficients in Period-III for the latter two subregions 

would be unconstrained. These results in combination also suggest the macroeconomic stability 

of the ASEAN region has been influenced by ASEAN6.   

4.2.2 Inferential Data Analysis 

At the inception, the preliminary analyses were instigated with two ten-year windows and a third 

one for the entire data period (1995-2016). The ASEAN ten member countries were considered 

in this research study. However, the diagnosis stage of the gravity model estimations indicated 

some estimations at SITC two commodity level were unattainable at a country level due to scarcity 

of data. The paucity of industry-level data across times for each country meant the time-series was 

reconfigured into two main data periods of ten-years windows and a third one spanning the entire 

data period: 1995-2004 (Period-I), 2007-2016 (Period-II) and 1995-2016 (Period-III). The 

countries within the ASEAN region were also grouped into three clusters based on their stage of 

development, the closeness of their international competitiveness indices and endowment in 

resources: ASEAN6, ASEAN3 and ASEAN1. ASEAN10, for the entire region was also 

selectively estimated, and incorporated in the analysis.   

The gravity model estimations for all three clusters, under RE, FE and PPML models, obtained 

R2 adjusted in the range of 0.39- 0.57 for all three periods. The observations range from 20,000 

– 26,500 for SITC 0, 5, 6, 7 and 8; between 2,300 – 4,500 for SITC 1, 3, 4 and 9; and around 

12,500 for SITC 2 in Period-I. Also, the observations for each of the above-clustered products 

doubles and triples in Period-II and III, respectively. For SFA gravity model, the observations 

were similar to the above three models for all periods. Besides, sigma u was greater than sigma 

v for SITC 3, 4, 6, 8 and 9 in Period-I; SITC 0, 2, 3, 4 and 6 in Period-II; and SITC 1, 3, 4 and 

6 in Period-III. Hence, for the above products/sectors, the between-group variation dominated 

the in-between-group variations. Besides, the gamma coefficient ranged between 0.175 -0.978 

except SITC 1 and 7 with gamma coefficients of 0.0964 and 0.077 in Period-I, respectively; 
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between 0.362 -0.998 except SITC 1 and 7 with gamma coefficients of 0.232 and 0.102 in 

Period-II, respectively; and between 0.293 -0.672 except SITC 5 and 7 with gamma coefficients 

of 0.082 and 0.0974 in Period-III, respectively. Hence, the data were amenable for the SFA 

gravity model for most sectors/products. All sectors were clustered at SITC single-digit level, 

and industry and time fixed effects were used all four models. The significance level (α) for the 

individual explanatory variables in all four models were set at 0.01, 0.05 and 0.1 degrees of 

significance. Hence, in this way, when the p-value (computed probability statistics) is less than 

the significance level, it suggests the null hypothesis is rejected, and the alternative hypothesis 

is supported. The converse is true if the p-value (computed probability statistics) is greater than 

the significance level.      

The following section provides the results for hypothesis I and II and their respective 

corollaries. 

4.2.2.1 Hypothesis I: Traditional Trade Determinants   

All four models were used to estimate for log GDP and distance whereas GDP per capita was 

estimated under RE, FE and PPML gravity models. The SFA was not used due to lack of 

convergence in estimations. Besides, PPML produced coefficients slightly different from the other 

two models in two out of three cases. Trade theory posits exports is directly proportional to 

economic masses of bilateral trade partners and inversely proportional to the distance between 

them. Accordingly, positive coefficients close to unity were expected for the GDP variables. 

However, the coefficients at industry/product levels were quite diverse. The definition and 

interpretations of the GDP terms in this section were driven from Armstrong (2007), de Groot et 

al. (2005), Kepaptsoglou et al. (2010, p.3) and Negasi (2016). 

The results for GDP, GDP per capita and distance were diverse across industries. Importer’s 

GDP obtained coefficients ranging from 0.258 and 1.35 in all three periods and all models except 

the PPML gravity model. The same coefficients were smaller in magnitude under the latter model. 

However, exporter’s GDP revealed relatively larger, negative/positive signs and less significant 

coefficients across industries. The results Importer’s population generated positive/negative and 

significant coefficients for primary products except SITC 0 and 1/manufactured goods except 

SITC 5, respectively. The converse was true for the latter. Besides, exporter’s population 
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generated negative and significant coefficients for all sectors, except 4 and 9. The converse was 

true for the latter (Table 4.1 in Appendix I, Table 4.2-4.4 to be provided upon request). The above 

relationships while diverse across industries for ASEAN3 and ASEAN1, they were truer for 

ASEAN6 than ASEAN3 or ASEAN1. 

For ASEAN6, under SFA and RE gravity models, the elasticity coefficients of exporter’s GDP 

were statistical significant at ~one per cent level for a number of products/commodities in all three 

periods. Under SFA gravity model, the elasticity coefficients of exporter’s GDP were statistically 

significant and positive/negative for SITC 4, 7 and 9/SITC 0, 6 and 8 in period I; SITC 1/SITC 2, 

4 and 9 in period II; and SITC 1, 5, 6 and 7/SITC 3 and 8 in period III. Similarly results were 

obtained under RE gravity model. On the other side, PPML gravity model generated slightly 

different results particularly in terms of significance. For the same subregion, under all four 

gravity models, the elasticity coefficients of importer’s GDP were positive and statistical 

significant at ~one %, 5% and 10% levels for all products/commodities in all four models with a 

few exceptions. More significant and strong coefficients were found among manufactures than 

primary resources. Under SFA, FE, RE and PPML gravity model, importer’s GDP acquired the 

strongest elasticity coefficient estimates for SITC 6 to 9, and the weakest elasticity coefficient 

estimates for SITC 3 and 4 in both medium term (period I and II) and longer term (period III) 

(Table 4.1 in Appendix I, Table 4.2-4.4 to be provided upon  request).  

For ASEAN3, under SFA, RE and PPML gravity models, the elasticity coefficients of exporter’s 

GDP revealed similar coefficients in terms of signs, while the statistically significant 

products/commodities differed across the models. Furthermore, there were fewer products 

/commodities with statistical significant coefficients than for the same variable for ASEAN6 

countries. Under SFA gravity model, the elasticity coefficients of exporter’s GDP were 

statistically significant and negative for SITC 3 in period I; and SITC 0, 6, 7 and 8 in period III. 

RE and PPML gravity models returned slightly different results. While the FE gravity model did 

not return any significant coefficients. For ASEAN3, under SFA, FE, RE and PPML gravity 

models, the elasticity coefficients of importer’s GDP revealed products/commodities with 

statistically significance elasticity coefficient estimates. Under SFA, FE and RE gravity model, 

the elasticity coefficients of exporter’s GDP were statistically significant and positive/negative 

for SITC 2, 6 to 9/SITC 4 in period I; SITC 0, 2, 3, 5 to 9/ SITC 1 in period II, and SITC 0, 2, 3, 
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5 to 9/ SITC 4 in period III respectively. On the other side, PPML gravity model generated slightly 

different results particularly in terms of significance (Table 4.5 in Appendix I, Table 4.6-4.8 to be 

provided upon request). 

For ASEAN1, under SFA, RE and PPML gravity models, the elasticity coefficients of exporter’s 

GDP revealed similar coefficients in terms of signs, while the statistically significant 

products/commodities differed across the models. Under SFA gravity model, the elasticity 

coefficients of exporter’s GDP were statistically significant and negative for SITC 4 in period I; 

SITC 0, 2, 4 and 6 in period II; and SITC 4 and 6 in period III respectively. RE gravity models 

returned slightly different results. On the other side, FE and PPML gravity model did not provide 

any significant results coefficients. For the same subregion, under SFA, FE, RE and PPML gravity 

models, the elasticity coefficients of importer’s GDP revealed products/commodities with 

statistically significance elasticity coefficient estimates. Under SFA gravity model, the elasticity 

coefficients of importer’s GDP were statistically significant and positive/negative for SITC 5 to 

8/SITC 4 in period I; SITC 4, 6 to 9/SITC 0 in period II; and SITC 3, and 6 to 9/SITC 0, 1 and 4 

in period III respectively. Similarly, under FE gravity model, the elasticity coefficients of 

exporter’s GDP were statistically significant and positive/negative for SITC 4 to 8 in period I; 

SITC 4, 6 to 9/SITC 0 and 5 in period II; and SITC 3, 4, 6 to 9/SITC 1 in period III respectively. 

On the other side, RE and PPML gravity model did provide similar results (Table 4.9 in Appendix 

I, Table 4.10-4.12 to be provided upon request). 

For ASEAN10, importer’s GDP were significant and positive except for SITC 3 and 8 in all three 

period. However, the coefficients for the same variable were smaller than those estimated for 

ASEAN6. On the other side, the coefficients for exporter’s GDP were slightly different. 

Exporter’s GDP were significant and positive for SITC 4 and 9 in period I; SITC 2 and 3 in period 

II; and SITC 2, 3 and 9 in period III, respectively. Conversely, the same variable obtained 

statistically significant and negative coefficients for SITC 0, 6 and 8 in period I; SITC 5, 7 and 8 

in period II; and 0, 5, 6, 7 and 8 in period III, respectively (Table 10.1 & 10.1B2,  results are 

provided separately as an attachment).  
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Exporter and importer’s GDP per capita uncovered notable results. 

For ASEAN6, under the RE gravity model, importer’s GDP per capita were significant and 

positive for all products/industries in all three period. However, the coefficients for the same 

variable were smaller than those estimated for ASEAN6. On the other side, the coefficients for 

exporter’s GDP per capita were slightly different. Exporter’s GDP per capita were significant 

and positive for SITC 0, 5 to 9 in period I; SITC 0, 4 to 9 in period II and III, respectively. 

Conversely, the same variable obtained statistically significant and negative coefficients for SITC 

2 and 3 in period I; SITC 1, 2 and 3 in period II and III, respectively. 

 For the same subregion, under FE, RE and PPML gravity models, the elasticity coefficients of 

importer’s GDP per capita revealed significant and positive coefficients were obtained for SITC 

6 to 9 in period I, II and III respectively (Table 4.11 in Appendix I, Table 4.10 and Table 4.12 to 

be provided upon request). 

For ASEAN3, under RE gravity model, exporter’s GDP per capita uncovered significant and  

positive/negative coefficients were obtained for SITC 0, 3, 5, 6 and 9/SITC 7 and 8 in period II; 

SITC 3, 5 & 9/SITC 7 and 8 in period III respectively. PPML gravity model generated slightly 

different results. However, FE gravity model was not able to return any significant coefficient. 

For the same subregion, under RE gravity model, importer’s GDP per capita uncovered 

significant and positive coefficients for SITC 0, 4, 5, 8 and  9  in period I; SITC 6, 7 and 8 in 

period II; and SITC 3, 4, 6, 7 and 8 in period III respectively. FE gravity model provided similar 

results (Table 4.14 in Appendix I, Table 4.13 and Table 4.15 to be provided upon request). 

For ASEAN1, under the RE gravity model, exporter’s GDP per capita obtained significant and  

positive/negative coefficients were obtained for SITC 0, 5, 7, 8 and 9 in period I; SITC 3, 5, 7 and 

9 in period II; and SITC 5 and 7 in period III respectively. Under RE gravity model, importer’s 

GDP per capita disclosed significant and positive coefficients were obtained for SITC 1, 3, 5 to 

9 in period I; SITC 3, 6 to 9 in period II; SITC 3, 5 to 9 in period III respectively. No significant 

negative coefficient was observed.  PPML gravity model generated slightly different results. 

(Table 4.20 in Appendix I, Table 4.19 and Table 4.21 to be provided upon  request). 
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For ASEAN10, under the RE gravity model, importer’s GDP per capita were significant and 

positive for all products/industries in all three period. On the other side, Exporter’s GDP per 

capita were significant and positive for SITC 0, 5 to 9 in period I; SITC 0, 4 to 9 in period II and 

III, respectively. Conversely, the same variable obtained statistically significant and negative 

coefficients for SITC 2 and 3 in period I; SITC 1, 2 and 3 in period II and III, respectively (Table 

10.1 & 10.1B2, results are provided separately as an attachment).  

In summary, the results for the importer /exporter’s GDP (per capita) were diverse across 

industries, ASEAN sub-regions and time. The interpretation of the results and evaluation of 

corollary 1 would be reserved in the discussion section.  

4.2.2.2 Corollary 2: Distance as Predicator of Information/Transportation Costs  

For ASEAN6, under SFA, FE and RE gravity models, the coefficients of the distance variable 

were significant at ~ one %, 5% and 10% levels in all three periods. On the contrary, the PPML 

gravity model revealed slightly different results. The distance coefficients obtained the expected 

negative signs and were ranging -0.5 to -1.7. The highest coefficients were obtained for FE gravity 

model whereas the smallest coefficients were acquired for PPML gravity model. In the majority 

of cases, the mineral fuels (SITC 3) had the strongest coefficients for all three periods. The 

manufacturing products/industries obtained the greatest clusters of products/industries with the 

strongest coefficients, including SITC 5, 6, and 8. Also, other transactions (SITC 9) had strong 

coefficients. Besides, food and live animals (SITC 0) had the strongest coefficients among 

agricultural products. In stark contrast, beverage and tobacco (SITC 1) and raw materials (SITC 

2 & 4) had the weakest coefficients in absolute values. Across time, the coefficients of SITC 4, 7, 

8 and 9 reduced in Period-II as compared to Period-I while the coefficients for all other products 

under SFA and RE gravity models increased over time (Table 4.1 in Appendix I, Table 4.2-4.4 to 

be provided upon request).  

For ASEAN3, under SFA, FE and RE gravity models, the coefficients of the distance variable 

were significant at ~one per cent, 5 % and 10%  levels in more products in Period-III than Period-

I or II. On the contrary, the PPML gravity model revealed slightly different results. While 

coefficients were around unity for SFA, FE and RE, it was considerably larger for PPML models. 

The highest coefficients were obtained for the PPML gravity model, whereas the coefficients were 
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under unit for the other models. Under SFA, FE and RE gravity models, the strongest/weakest 

coefficients for distance were obtained for SITC 0, 1, 2, 3, 4 and 6 / SITC 5, 7, 8 and 9 in Period-

III. Under the above models, the coefficients reduced/increased for SITC 0, 1, 7, 8 and  9/SITC  

2, 3, 5 and 6 in Period-II compared to Period-I (Table 4.5 in Appendix I, Table 4.6-4.8 to be 

provided upon request). 

For ASEAN1, under SFA, FE and RE gravity models, the coefficients of the distance variable 

were significant at ~one per cent, 5 % and 10%  levels in more products in Period-III than Period-

I or II. On the contrary, the PPML gravity model revealed slightly different results. While 

coefficients were around unity for SFA, FE and RE, it was considerably larger for PPML models. 

The highest coefficients were obtained for the PPML gravity model, whereas the coefficients were 

under unit for the other models. Under SFA gravity models, the coefficient of distance was 

significant, negative and the strongest/weakest include SITC 2 and 9/SITC 6 in the longer-term. 

The same variable obtained significant and positive coefficient of distance in both the medium 

and the long-term. The same result was observed for the RE and FE gravity model. The coefficient 

of distance reduced for SITC 4 and 7; and increased for SITC 0, 2, 3, 6 and 9 in Period-II compared 

to Period-I (Table 4.9 in Appendix I, Table 4.10-4.12 to be provided upon request).  

For ASEAN10, FE and RE gravity models, the strongest/weakest coefficients for distance were 

obtained for SITC 0, 1, 3, 5 and 6 / SITC 2, 4, 7, 8 and 9 in Period-III. Under the above models, 

the coefficients reduced/increased for SITC 6, 7 and  9/SITC  0 to 5, 8 in Period-II compared to 

Period-I (Table 10.1 & 10.1B2, results are provided separately as an attachment).  

The results for the distance were diverse across industries, ASEAN subregions and time. The 

interpretation of the results and evaluation of corollary 2 would be reserved for the discussion 

section.  

4.2.2.3 Corollary 3: Population and Productive/Consumption Capacity  

For ASEAN6, under SFA and RE gravity models, the coefficients of exporter’s population were 

significant at ~one %, 5% and 10% levels for several products/commodities in all three periods.  

Under SFA gravity model, the coefficients of exporter’s population were significant and 

positive/negative for SITC 4/SITC 1, 2, 3, 5 and 8 in Period-I; SITC 0 and 8/SITC 4 and 9 in 
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Period-II; SITC 6 and 8/ SITC 2 to 5, 9 in Period-III respectively. RE gravity model produced 

similar results, whereas the results from the PPML gravity model were slightly different. FE did 

generate no significant coefficients for this variable. (Table 4.1 in Appendix I, Table 4.2-4.4 to be 

provided upon request). For ASEAN3, under SFA gravity model, the exporter’s population 

obtained significant positive/negative coefficients for SITC 8/SITC 3, 5 and 7 in Period-II; and 

SITC 6 and 8/SITC 5 in Period-III respectively. RE gravity model produced similar results, 

whereas the results from the PPML gravity model were slightly different. FE gravity model did 

not produce any significant result (Table 4.5-Table 4.8 in Appendix I). (Table 4.5 in Appendix I, 

Table 4.6-4.8 to be provided upon request). For ASEAN1, under SFA gravity model, Exporter’s 

population obtained significant positive/negative coefficients for SITC 6 and 7/SITC 1, 4 and 8 

in Period-I; SITC 3 in Period-II; and SITC 0, 2 and 3/SITC 4, 7 and 9 in Period-III respectively. 

FE, RE and PPML did not produce any significant coefficients for exporter’s population (Table 

4.9-Table 4.12 in Appendix I). (Table 4.9 in Appendix I, Table 4.10-4.12 to be provided upon 

request). 

For ASEAN10: For RE gravity model, the coefficients of exporter’s population were significant 

and positive/negative coefficients for SITC 0, 1 to 5, 7 and 9 in Period-I;  SITC 1 and 8/SITC 2 

to 5, 7 and 9 in Period-II; and SITC 8/ SITC 2 to 5, 7 and 9 in Period-III respectively. 

The results for population variables were diverse across industries, ASEAN subregions and time. 

The interpretation of the results and evaluation of corollary 3 would be reserved in the discussion 

section.  

4.2.2.4 Hypothesis II: ‘behind the border’ constraints and ‘beyond the border’ constraints 

among AMS  

 ‘Behind the border’ constraints: the ‘behind the border’ constraints were examined here 

through the analysis of coefficients of logs of (i) access to electricity as a percentage of the 

population, (ii) technical cooperation grants as indicators of technology diffusion, catch-up and 

progress, and (iii) remoteness variable that proxy MTR subsumes relative trade openness24 and 

relative international competitiveness25, and potential competitiveness effects26, (iv) gross fixed 

capital formation per labourforce, and (v) mobile phone subscriptions per 100 individuals. 

These three factors stated above together explain the MTR, and each country faces against all 
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countries in the world particular (De Bruyne et al., 2013, p.22). In turn, the MTR explains partly 

‘the ‘behind the border’ constraints’ from exporter’s side.  In addition, the gamma variable in 

the stochastic frontier model was also examined to identify changes in ‘behind the border’ 

constraints over time.     

For ASEAN6, under RE gravity model, the coefficient of mobile phone subscriptions per 

population was significant and positive in products including SITC 6 in Period-II; and SITC 1 in 

Period-III. The coefficients of the same variable were significant and negative for SITC 0, 2 to 8 

in Period-I, SITC 0, 2 to 6, and 8 in Period-III. Similarly, under PPML gravity model, the 

coefficients of mobile phone subscriptions per population were significant and positive in 

products including SITC 0 and 7 in Period-I, SITC 0, 2 and 7 in Period-III. The coefficients of the 

same variable were significant and negative for SITC 2, 4, 5, 6 and 8 in Period-I, SITC 5 in Period-

III  (Table 4.31 in Appendix I, Table 4.32 to be provided upon request). 

For ASEAN6, under PPML gravity model, the coefficients of access to electricity as a 

percentage of the population were significant and positive for SITC 7 and 8 in Period-I; and 

SITC 3, 5, 6 and 7 in Period-III. The same variable was significant and negative in SITC 0 in 

Period-I alone. Under RE gravity model, the coefficient of access to electricity as a percentage of 

the population was significant and positive in SITC 0, 5 and 8 in Period-I; and 0, 5, 7 and 8 in 

Period-II; and SITC 1, 6, 7 and 8 in Period-III. The same variable was significant and negative in 

SITC 4 and 9 in Period-I; SITC 3 in Period-II; and SITC 2, 4 and 9 in Period-III (Table 4.31 in 

Appendix I, Table 4.32 to be provided upon request). 

For ASEAN6, under RE gravity model, the coefficients of technical cooperation grants were 

significant and positive for SITC 2 to 8 in Period-I; SITC 0, 2 to 8 in Period-II; and SITC 0 to 8 

in Period-III. Under PPML gravity model, the coefficients of the same variable were significant 

and positive for SITC 0 in Period-I; SITC 0, 2 to 6, 8 and 9 in Period-II; and SITC 0 and 2 in 

Period-III. The same variable was significant and negative in SITC 4, 7 to 9 in Period-I; and SITC 

7 in Period-III (Table 4.31 in Appendix I, Table 4.32 to be provided upon request). 

For ASEAN6, under SFA gravity model, the coefficients of remoteness were significant and 

positive for SITC 4 and 7 in Period-III. The same variable was significant and negative for SITC 

2 and 9 in Period-I; SITC 2 and 4; and SITC 9 in Period-III. Under the RE gravity model, the 
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same variable was significant and positive for SITC 4 and 7 in Period-III. The same variable was 

significant and negative for SITC 2, 3 and 9 in Period-I; and SITC 9 in Period-III. Under PPML 

gravity model, the coefficients of the same variable were significant and positive for SITC 0, 2, 

3, 5 to 7 in Period-I; SITC 2 to 6, 8 in Period-II; and SITC 2 to 6, and 8 in Period-III. The same 

variable was significant and negative in SITC 9 in Period-I; and SITC 7 in Period-II (Table 4.1 in 

Appendix I, Table 4.2-4.4 to be provided upon request). 

For ASEAN6, the gamma coefficient from the stochastic frontier (SFA) gravity model indicates 

the industry-specific ‘behind the border’ constraints to exports in the form of institutional and 

infrastructural barriers. It represents an average variation over the data period. For ASEAN6, the 

highest gamma coefficient observed ranged 55-65 per cent for SITC 1, 3, 4 and 6; mid-range 

gamma coefficients observed ranged 0.35-0.45 for SITC 2, 8 and 9; the low Gamma coefficients 

observed ranged 0.1-0.35 for SITC 0; and the lowest gamma coefficients observed ranged 0.05-

0.1 for SITC 5 and 7 in Period-II and III (Table 4.1 in Appendix I, Table 4.2-4.4 to be provided 

upon request).      

For ASEAN3, under PPML gravity model, mobile phone subscriptions per population attained 

significant and positive coefficients for crude materials SITC 9 in Period-II and III. The 

coefficients of the same variable had significant and negative for SITC 3 and 5 in Period-I; SITC 

7 in Period-II; and SITC 3 and 7 in Period-III. Under the RE gravity model, mobile phone 

subscriptions per population attained significant and positive coefficients for SITC 0 in Period-

III. The coefficients of the same variable had significant and negative for SITC 6 in Period-II & 

III (Table 4.33 in Appendix I, Table 4.34 to be provided upon request). 

For ASEAN3, under PPML gravity model, the coefficients of access to electricity as a 

percentage of the population were significant and positive for SITC 0, 3 and 7 in Period-I; SITC 

1 in Period-II; and SITC 0 and 3 in Period-III. The same variable was significant and negative in 

SITC 4 and 8 in Period-I; SITC 4, 6 and 8 in Period-II; and SITC 4 and 8 in Period-III. Under RE 

gravity model, the coefficients of access to electricity as a percentage of the population were 

significant and positive in SITC 0 and 9 in Period-III alone (Table 4.33 in Appendix I, Table 4.34 

to be provided upon request). 
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For ASEAN3, under RE gravity model, the coefficients of technical cooperation grants were 

significant and negative for all products except SITC 0 in Period-I. Under the PPML gravity 

model, the coefficients of the same variable were significant and positive for SITC 3 in Period-I; 

SITC 7 in Period-II; and SITC 3 and 7 in Period-III. The same variable was significant and 

negative in SITC 4, 6 and 9 in Period-I; and SITC 0, 6 and 9 in Period-II; and SITC 0, 4 and 9 in 

Period-III (Table 4.33 in Appendix I, Table 4.34 to be provided upon request). 

For ASEAN3, under SFA gravity model, the coefficients of exporter’s remoteness were 

significant and negative for SITC 6 and 9 in Period-I; SITC 1 and 9 in Period-II; and SITC 6 and 

9 in Period-III. Under the RE gravity model, the same variable was significant and positive for 

SITC 3 in Period-I alone. The same variable was significant and negative for SITC 9 in Period-II 

and III. Under the PPML gravity model, the coefficients of the same variable were substantial and 

positive for SITC 4 and 5 in Period-I; SITC 8 in Period-II; and SITC 7 and 8 in Period-III. The 

same variable was significant and negative in SITC 7 in Period-I; and SITC 0 and 9 in Period-II; 

and SITC 0 and 9 in Period-III (Table 4.5 in Appendix I, Table 4.6-4.8 to be provided upon 

request). (Table 4.5 in Appendix I, Table 4.6 & Table 4.8 to be provided upon request). 

For ASEAN3, the gamma coefficients from the stochastic frontier (SFA) gravity model indicates 

the industry-specific ‘behind the border’ constraints to exports in the form of institutional and 

infrastructural barriers. It represents an average variation over the data period. For ASEAN3, the 

highest gamma coefficients observed were above 0.45 for SITC 4 and 9; mid-range gamma 

coefficients observed ranged 0.40-0.45 for SITC 0 and 8; the low Gamma coefficients observed 

were within the range 0.2-0.30 for SITC 6 in Period-II and III (Table 4.5 in Appendix I, Table 4.6 

& Table 4.8 to be provided upon request). 

For ASEAN1, under PPML gravity model, mobile phone subscriptions per population attained 

significant and positive coefficients for SITC 0 and 7 in Period-I; and SITC 0, 2 and 7 in Period-

III. The coefficients of the same variable had significant and negative for SITC 2, 4 to 6, and 8 in 

Period-I; and SITC 5 in Period-III. Under the RE gravity model, mobile phone subscriptions per 

population attained significant and positive coefficients for SITC 0, 2, 4 to 8 in Period-I; and 0, 2, 

4 to 8 in Period-III. The coefficients of the same variable had significant and negative for SITC 
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2, 4 to 6, and 8 in Period-I; and SITC 5 in Period-III (Table 4.35 in Appendix I, Table 4.36 to be 

provided upon request).  

For ASEAN1, under RE gravity model, the coefficients of technical cooperation grants were 

significant and negative for SITC 0, 4, 5, 6, 7 and 8 in Period-I and III (Table 4.35 in Appendix I, 

Table 4.36 to be provided upon request). For the same sub-region, under SFA gravity model, the 

coefficients of remoteness were significant and positive for SITC 4 and 5 in Period-I; SITC 4 and 

7 in Period-II; and SITC 4 and in Period-III. The same variable was significant and negative for 

SITC 2 and 4 in Period-I; SITC 2 and 3 in Period-II; and SITC 2 and 3 in Period-III. Under the 

RE gravity model, the coefficients of the same variable were significant and positive for SITC 0 

in Period-I; SITC 7 and 9 in Period-II; and SITC 3 in Period-III. The same variable was significant 

and negative in SITC 2 in Period-I; and SITC 2 and 8 in Period-II; and SITC 9 in Period-III. 

PPML did not generate significant results (Table 4.9 in Appendix I, Table 4.10-4.12 to be provided 

upon request). For the same sub-region, the gamma coefficients from the stochastic frontier (SFA) 

gravity model indicate the industry-specific ‘behind the border’ constraints to exports in the form 

of institutional and infrastructural barriers. It represents an average variation over the data period. 

For ASEAN1, the highest gamma coefficients were observed above 0.60 for SITC 4; mid-range 

gamma coefficient observed ranged 0.40-0.60 for SITC 9; the low Gamma coefficients observed 

were within the range 0.10-0.20 for SITC 5; and the lowest gamma coefficients observed were 

within the range 0.01-0.10 for SITC 0 and 7 in Period-II and III (Table 4.9 in Appendix I, Table 

4.10-4.12 to be provided upon request). 

Results for GFCF per labour force for all three subregions were from section 7.2.1. They make 

the part of the discussion.  

For ASEAN10, under RE gravity model, the coefficient of mobile phone subscriptions per 

population was significant and negative for all products except SITC 1, 9 in period I, II and III, 

respectively. The coefficients of the same variable were significant and positive for SITC 1 and 9 

in period II, and SITC 1 in Period-III. Under the same model, the coefficient of access to 

electricity as a percentage of the population was significant and positive for SITC 3 in period 

I; SITC 0 to 3, 5 and 6 in period II and III, respectively. The coefficients of the same variable were 

significant and negative for SITC 4, 6 and 8 in period I; 4 and 7 in period II; and SITC 4 in Period-
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III. Similarly, under the same model, the coefficient of technical cooperation grants were 

significant and positive for all variables except SITC 9 in the medium and long term. On the other 

side, under the same model, the coefficient of remoteness was significant and positive for SITC 

4 in period I; SITC 7 and 8 in period II; and SITC 4, 5, 7 and 8 in period III, respectively. The 

coefficients of the same variable were significant and negative for SITC 1, 3 and 9 in period I; 0 

and 2 in period II; and SITC 9 in Period-III. Under the SFA, the gamma coefficient indicated the 

significant industry-specific ‘behind the border’ constraints to exports in the form of institutional 

and infrastructural barriers. The gamma coefficients observed were robust (above 60 per cent) for 

SITC 1 and 3; strong (within the range 35 - 45 per cent) for SITC 0, 4, 5, 6 and 9; moderately 

strong (within the range 16 - 35 per cent) for SITC 2 and 8; and low (within the range 0 – 15 per 

cent) for SITC 5 and 7 in Period-II and III (Table 10.1, 10.1B2 & 10.3A2, results are provided 

separately as an attachment).   

‘Beyond the border’ constraints: the ‘beyond the border’ constraints were examined here 

through the analysis of coefficients of the log of the real effective exchange rate, the log of 

importer’s manufacturing tariff and the log of importer’s primary product’s tariff that indicate 

trade resistance in the importer country due to stricter national policy and macroeconomic 

conditions.  

For ASEAN6, under the SFA, FE and RE gravity model, the log of Real Effective Exchange 

Rate (REER) obtained significant and positive coefficients for SITC 2, 5 to 9 in Period-II; and 

SITC 2, 7 to 9 in Period-III. The same variable revealed significant and negative coefficients SITC 

1, 6, 7 and 8 in Period-I; SITC 1 in Period-II and III. The PPML gravity models produced slightly 

different results. For the same sub-region, under SFA gravity models, the log of importer’s 

manufacturing’s tariff obtained significant and negative coefficient for SITC 0, 1, 2, 7 and 8 in 

Period-I; SITC 4 in Period-II; and SITC 0, 3, 4 and 7 in Period-III. The coefficients of the same 

variable were significant and positive for SITC 5 & 9 in Period-I; SITC 5, 6 and 9 in Period-II 

and III. Under FE gravity models, the log of importer’s manufacturing’s tariff obtained significant 

and negative coefficient for SITC 1, 2, 7 and 8 in Period-I; SITC 4 in Period-II; and SITC 3, 4 

and 7 in Period-III. The coefficients of the same variable were significant and positive for SITC 

5 and 9 in Period-I; SITC 5 and 6 in Period-II and III. Under RE gravity models, log of importer’s 

manufacturing’s tariff obtained significant and negative coefficient for SITC 0, 1, 2, 7 and 8 in 
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Period-I; SITC 4 in Period-II; and SITC 0, 3, 4 and 7 in Period-III. The coefficients of the same 

variable were significant and positive for SITC 5 and 9 in Period-I; SITC 5 and 6 in Period-II and 

III. PPML gravity model produced slightly different results. For the same sub-region, under FE, 

RE and SFA gravity models, the log of importer’s primary-product tariff obtained significant 

and positive coefficient for all products except SITC 3,4 and 9 in Period-I; all products in Period-

II; and all products in Period-III. PPML gravity model produced slightly different results (Table 

4.1 in Appendix I, Table 4.2-4.4 to be provided upon request). 

For ASEAN3, under RE, FE, The SFA gravity model the log of REER obtained significant and 

negative coefficients for SITC 5, 6, 7 and 9 in Period-I and SITC 3 in Period-II. The coefficients 

of the same variable were significant and positive for SITC 3 in Period-I; SITC 6, 8 and 9 in 

Period-II; and SITC 8 in Period-III. Under the RE and FE gravity model, the same variable was 

significant and negative for SITC 5 in Period-III. Also. PPML gravity model produced slightly 

different results. For the same sub-region, under SFA, FE and RE gravity models, the log of 

importer’s manufacturing’s tariff obtained significant and negative coefficient for SITC 6, 7 

and 8 in Period-I; SITC 1, 2, 6, 7, 8 and 9 in Period-II; and SITC 1, 6, 7, 8 and 9 in Period-III. The 

coefficients of the same variable were significant and positive for SITC 2 and 3 in Period-I; SITC 

3 in Period-II; and SITC 5 in Period-III. PPML gravity model produced slightly different results.  

For the same sub-region, under SFA gravity model, the log of importer’s primary products 

tariff obtained significant and positive coefficient for SITC 6 and 7 in Period-I; SITC 1, 3, 6, 7 

and 8 in Period-II; and SITC 3, 6, 7 and 8 in Period-III. The coefficients of the same variable were 

significant and negative for SITC 0, 2, 4 and 9 in Period-I; SITC 0 in Period-II; and SITC 0 in 

Period-III. Under FE gravity model, the log of importer’s primary products tariff obtained 

significant and positive coefficients for SITC 7 in Period-I; SITC 1,  6, 7 and 8 in Period-II; and 

SITC 3, 6, 7 and 8 in Period-III. The coefficients of the same variable were significant and 

negative for SITC 0, 2 and 9 in Period-III. Under RE gravity model, the log of importer’s primary 

products tariff obtained significant and positive coefficients for SITC 6 and 7 in Period-I; SITC 

1, 3,  6, 7 and 8 in Period-II; and SITC 3, 6, 7 and 8 in Period-III. The coefficients of the same 

variable were significant and negative for SITC 0, 2 and 9 in Period-I; and SITC 0 in Period-III. 

PPML gravity model produced slightly different results (Table 4.5 in Appendix I, Table 4.6-4.8 

to be provided upon request). 



Economic Integration in ASEAN Region, and International Trade 

linkages with FDI, Tourism and Environment  P a g e  | 75 

 

For ASEAN1, under the SFA gravity model, the log of REER obtained significant and negative 

coefficients for SITC 2, 3, 4 and 8 in Period-I; SITC 1, 2 and 4 in Period-II; and SITC 0, 1 and 2 

in Period-III. The coefficients of the same variable were significant and positive for SITC 6 and 

7 in Period-II. While the RE and FE gravity model presented similar results to SFA gravity model,  

the PPML gravity model produced slightly different results.  For the same sub-region, under the  

SFA, FE and RE gravity models, the log of importer’s manufacturing’s tariff obtained 

significant and positive coefficient for SITC 0, 5, 6, 7 and 8 in Period-I; SITC 3, 4 and 6 in Period-

II; and SITC 2,3 and 6 in Period-III. The coefficients of the same variable were significant and 

negative for SITC 4 in Period-I and III; and SITC 5 in Period-II. PPML gravity model produced 

slightly different results (Table 4.9 in Appendix I, Table 4.10- 4.12 to be provided upon request). 

For the same sub-region, under SFA gravity model, the log of importer’s primary products 

tariff obtained significant and positive coefficient for SITC 1 and 4 in Period-I and SITC 5 in 

Period-II. The coefficients of the same variable were significant and negative for SITC 5 to 9 in 

Period-I; SITC 4, 6 to 9 in Period-II; and SITC 0, 2, 6 to 9 in Period-III. While the RE gravity 

model presented similar results, the PPML gravity model produced slightly different results 

(Table 4.9 in Appendix I, Table 4.10- 4.12 to be provided upon request). 

For ASEAN10, under FE and RE gravity model, Real Effective Exchange Rate (REER), 

importer’s manufacturing’s tariffs and importer’s primary-product tariffs generated analogous 

results to that obtained for ASEAN6 suggesting ‘beyond the border’ constraints to international 

trade have the same factors influencing the sign of the coefficients (Table 10.1 & 10.1B2, results 

are provided separately as an attachment).   

The results for the ‘behind the border’ and ‘beyond the border’ constraints variables were 

diverse across industries, ASEAN subregions and time. The interpretation of the results and 

evaluation of Hypothesis II would be reserved to the discussion section.  
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4.3 Discussions: Capital-Intensive and versus Labour-intensive Exports among 

ASEAN Subregions (Hypothesis I, II and Corollaries) 

The purpose of this study is to investigate the impact of economic liberalisation and integrations 

due to/in anticipation of AFTA formation in 1992, AEC establishment in 2015, CPTPP,  RCEP 

and WTO on (i) traditional exports determinants that vary across industries and subregions,  (ii) 

‘behind the border’ constraints, and (iii) ‘beyond the border’ constraints. Here results from 

section 4.2 are explained, interpreted and contrasted with the existing literature.   

The traditional trade determinants include economic sizes, population and natural constraints, 

including physical distance and transport costs. The ‘behind the border’ constraints and ‘Beyond 

the border’ constraints are exporter’s and importer’s related institutional and infrastructural 

rigidities or impediments. The three elements above comprise the trade determinant factors that 

are observable (in case of trade determinants and ‘beyond the border’ constraints) and latent and 

unobservable (in case of ‘behind the border’ constraints) that are measured using cross-sectional 

fixed effects in standard gravity models or use special parameters in distinctive gravity models 

such as the SFA gravity model.  

4.3.1 The Traditional Gravity Trade Determinants  

Traditional gravity explanatory variables (GDP, GDP per capita, population and distance) 

caused significant and diverse coefficients at SITC single-digit industry sector level for three 

clusters of AMS and across the three times considered. The variables GDP, population, GDP 

per capita and distance attained coefficients close to unity in the majority of cases for ASEAN6 

and ASEAN3 regressions than ASEAN1. ASEAN10, for the entire region was also selectively 

estimated, and incorporated in the analysis. 

The examination of the association between exporter’s GDP/importer’s GDP and exporter’s/ 

importer’s GDP per capita, on one side, and exports in gravity framework shows deeper 

insights into effects of bilateral economic masses on exports.  ‘Section 4.2.2.1 and Section 

4.2.2.2’ provides the gravity model estimations for exports at SITC single-digit 

industry/product category against traditional gravity model explanatory variables. While all 

other variables were estimated using the above four models, GDP per capita variables were 

estimated using three models except SFA gravity model. The findings from this section indicate 
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exports was more sensitive to importer’s GDP across all industries/products than exporter’s 

GDP for ASEAN6, ASEAN3 and ASEAN1. The significance of these variables was also varied 

across industries.  

For ASEAN6, the coefficients for importer’s GDP were all positive and significant. This is 

consistent with trade theory that posits with the increasing size of the importer’s GDP, the 

purchasing power of the importer increases. The same variable obtained strong/moderately 

strong, positive and significant coefficients for importer’s GDP for SITC 0, 2, 6 to 9/ SITC 1, 

3 and 4 in the medium-term and long-term. The strongest and weakest coefficients for 

importer’s GDP were 1.129 and 0.258 for SITC 7 and SITC 3 in Period-II, respectively. These 

coefficients suggest that a 1% increase in importer’s GDP increases exports by 1.129% and 

0.258% in SITC 7 and SITC 3, respectively. The range of coefficients for the importer’s GDP 

indicates there was no one to one increase between importer’s GDP and exports. Sohn (2001) 

argued with the increase in economic size; there is an increased level of self-sufficiency or 

economy of scale in the domestic economy (p.11). Hence, increased amounts of productive 

resources shift to domestic production and consumption. These countries benefit from 

emphasizing exports in SITC 6, 7, 8 and 9 with overall bigger countries, and to a lesser extent 

on SITC 1, 3 and 4, other things being equal. 

Besides, the exporter’s GDP obtained significant positive and negative coefficients for a 

narrow range of products. The products/industries with significant and positive/negative 

coefficients included SITC 4, 7 and 9/SITC 0, 6 and 8 in Period-I; and SITC 1/SITC 2, 4 and 9 

in Period-II; and SITC 1, 5, 6 and 7/SITC 3 and 8 in Period-III. Hence, exporter’s GDP 

contributed less to increased exports in Period-II the post-GFC period than pre-GFC period.  

For ASEAN3, the importer’s GDP enhanced exports in more products/industries than 

exporter’s GDP across most products/industries in both medium and long-term. Importer’s 

GDP obtained strong/moderately strong positive and significant coefficient for SITC 8/ SITC 

2, 6 and 9 in Period-I; and SITC 3 and 8/ 2, 6 and 7 in Period-II and III. Meanwhile, it attained 

weak coefficients for SITC 7 in Period-I; SITC 0, 2, 5 and 9 in Period-II; and 0 and 5 in Period-

III. For illustration, the strongest and weakest positive and significant coefficients for 

importer’s GDP were 2.856 and 0.264 for SITC 3 and SITC 2 in Period-II, respectively. These 
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coefficients suggest that a 1% increase in importer’s GDP increases exports by 2.856% and 

0.264% in SITC 3 and SITC 2, respectively. The corresponding percentages in Period-I were 

1.198% and 0.364% for SITC 8 and 6, respectively. Hence, for this subregion, the demand side 

of the exports indicates the liberalisation of international trade was in lockstep with the 

industrialisation process. Besides, the contributions of the exporter’s GDP to exports were 

insignificant in most sectors, and adverse in a few sectors likely from the competing demand 

for domestic consumption and capital accumulation. Furthermore, the limited number of 

significant coefficients for exporter’s GDP indicates lack of sufficient exports scale and 

capacity for this subregion. Other things being equal, these countries benefit from emphasizing 

exports in SITC 3 and 8 with overall bigger countries based on importer and exporter’s GDPs.    

For ASEAN1, the importer’s and exporter’s GDP contain policy-relevant information. From 

SFA gravity model, the importer’s GDP was favourable to exports in a narrow range of 

products /commodities. It was strongly favourable/favourable, to exports of SITC 4 and 9/SITC 

6, 7, 8 in the medium-term. Similarly, it was strongly favourable, particularly, to exports of 

SITC 3, 7, 8 and 9 in long-term. Besides, the exporter’s GDP had limited impact on exports. 

According to the RE gravity model, this variable obtained positive and significant coefficients 

for SITC 5, 7 and 9 in Period-I; and SITC 9 in the long-term. 

For ASEAN10, importer’s GDP were significant and positive except for SITC 3 and 8 in all three 

period. The results were also similar in sign and smaller in magnitude than those estimated for 

ASEAN6 suggesting the same demand factors influence exports from ASEAN10 and ASEAN6. 

On the other side, the coefficients for exporter’s GDP were slightly different; these coefficients 

were influenced by export activities in ASEAN6 as well as in ASEAN3 and ASEAN1 intensively 

as well as extensively.   

In sum, the results from exporter and importer’s GDP for ASEAN subregions indicate the 

SEAN subregions need to emphasise SITC 5, 6 and 7 to maximize exports, all other things 

equal. Moreover, the above coefficients revealed significant gaps between efficiency in export 

capacity and efficiency in import demand for both Period-I and II suggesting the infrastructural 

and institutional requirements of the region including ICT, electricity infrastructure as well as 

railways, waterways, roads and ports. 
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Importer’s and exporter’s GDP per capita for ASEAN6: There were several 

products/industries with significant and positive/negative coefficients for both exporters and 

importer’s GDP per capita. For RE gravity model, for instance, the exporter’s GDP per capita 

obtained strong/ moderately strong, positive and significant coefficients for exporter’s GDP for 

exports of manufactured goods (SITC 5 to 9)/ SITC 0 in the medium-term. For the same 

variable, weak coefficients were obtained for SITC 1, 2 and 3 in the medium-term. The 

strongest and weakest coefficients for exporter’s GDP were 1.2570 and 0.2177 for SITC 9 and 

SITC 0 in Period-II, respectively. These coefficients suggest that a 1% increase in importer’s 

GDP increases exports by 1.2570% and 0.2177% in SITC 9 and SITC 0, respectively. The 

corresponding percentages for Period-I were 0.775% and 0.2746% for SITC 7 and 0. The 

estimates across time indicate improvement in the productivity of exports from SITC 0 and a 

shift away from SITC 7 to SITC 9 in greater efficiency from GDP-driven exports.  

Similarly, the importer’s GDP per capita obtained strong/ moderately robust, positive and 

significant coefficients for importer’s GDP for SITC 6 to 9/SITC 0 and 2 in the medium and 

long-term. For the same variable, weak coefficients were obtained for SITC 1, 3, 4 and 5 in the 

medium and long-term. The strongest and weakest coefficients for importer’s GDP per capita 

were 0.9869 and 0.1690 for SITC 9 and SITC 4 in Period-II, respectively. These coefficients 

suggest that a 1% increase in importer’s GDP per capita increases exports by 0.9869% and 

0.169% in SITC 9 and SITC 4, respectively. The corresponding percentages for Period-I were 

0.955% and 0.2746% for SITC 9 and 0. The estimates across time indicate shifts away from 

SITC 0 to SITC 4/SITC 7 to SITC 9 as the weakest link/strongest link for relationships between 

exports and importer’s GDP. There were no negative coefficients for this variable.  

For ASEAN3, for RE gravity model for instance, the exporter’s GDP per capita obtained 

strong/ moderately strong, positive and significant coefficients for SITC 3/ SITC 0, 5 and 9 in 

the medium and long-term. For the same variable, weak coefficients were obtained for SITC 6 

in the medium-term. The strongest and weakest coefficients for exporter’s GDP per capita were 

9.8485 and 0.8873 for SITC 3 and SITC 6 in Period-II, respectively. These coefficients suggest 

that a 1% increase in importer’s GDP increases exports by 9.848 % and 0.887% in SITC 3 and 

SITC 6, respectively. While there were no significant coefficients in Period-I, no negative 

coefficients in Period-II were observed. By contrast, the importer’s GDP per capita obtained 
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strong/moderately strong, positive and significant coefficients for importer’s GDP for exports 

of SITC 8/SITC 6 and 7 in the medium-term; and SITC 3 and 8/SITC 6 and 7 in long-term. The 

strongest and weakest coefficients for importer’s GDP per capita were 0.222 and 0.692 for 

SITC 7 and 8 in Period-II, respectively. These coefficients suggest that a 1% increase in 

importer’s GDP increases exports by 0.222% and 0.692% in SITC 7 and SITC 8, respectively. 

The corresponding percentages for Period-I were 1.0921% and 0.3131% for SITC 8 and 9, 

respectively. The estimates across time indicate increased efficiency in the highest export 

productivity sector and a shift from SITC 7 to SITC 9 as the weakest link in the relationship 

between exports and importer’s GDP. This variable obtained a negative coefficient for SITC 4 

in the longer-term suggesting. Similarly, the same variable obtained significant and negative 

coefficients for SITC 4 in period III, suggesting a decrease in demand.  

Importer’s and exporter’s GDP per capita for ASEAN1: The exporter’s GDP per capita 

obtained strong/ moderately strong, positive and significant coefficients for SITC 3/ SITC 5 in 

the medium. For the same variable, weak coefficients were obtained for SITC 7 and 9 in the 

medium-term. The strongest and weakest coefficients for exporter’s GDP per capita were 

26.769 and 2.6927 for SITC 3 and SITC 7 in Period-II, respectively. These coefficients suggest 

that a 1% increase in importer’s GDP increases exports by 26.769% and 2.6927% in SITC 3 

and SITC 6, respectively. The corresponding percentages for Period-I were 2.594% and 1.437% 

for SITC 9 and 8. Hence, there were discernible shifts in weakest link/most productive export 

sectors for this subregion.  By contrast, the importer’s GDP per capita obtained strong/ 

moderately strong, positive and significant coefficients for importer’s GDP for exports SITC 

3)/ SITC 8 and 9 in the medium and long-term. For the same variable, weak coefficients were 

obtained for SITC 6 and 7 in the medium-term; and SITC 5, 6 and 7 in the long-term. The 

strongest and weakest coefficients for importer’s GDP were 2.0503 and 0.444 for SITC 3 and 

7 in Period-II, respectively. These coefficients suggest that a 1% increase in importer’s GDP 

increases exports by 2.0503% and 0.444% in SITC 3 and 7, respectively. The corresponding 

percentages for Period-I were 1.1217% and 0.4415% for SITC 3 and 9, respectively. The 

estimates across time indicate decreased efficiency in the highest export productivity sector 

(SITC 3) and a shift from SITC 7 to SITC 9 as the weakest link in the relationship between 

exports and importer’s GDP. The coefficients of the importer’s GDP for the remaining sectors 
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situate between the strongest and weakest coefficients. There were no significant and negative 

coefficients for this variable.  

In combination, the result from exporter’s GDP (per capita) & importer’s GDP (per capita) for 

ASEAN3 indicate this subregion benefits more by emphasising SITC 3 and 8 in its trade with 

countries with an overall large economic size, while it emphasized SITC 3 with countries with 

larger income levels. The results also suggest the overall gain would be greater from exports to 

countries with large income level than countries with an overall large economic size.  

For ASEAN10, under the RE gravity model, importer’s GDP per capita were significant and 

positive for all products/industries in all three period. In addition, the coefficients of the same 

variable were smaller in magnitude than the corresponding coefficients for the same variable for 

the ASEAN6 suggesting ASEAN6 was superior in exports of high-value and low-volume quality 

products than either ASEAN3 or ASEAN1 that appeals to countries with considerable income 

levels. The latter was particularly apparent in period II, except for SITC 3 and 4 were the converse 

was true. On the other side, Exporter’s GDP per capita were significant and positive for SITC 

0, 5 to 9 in period I; SITC 0, 4 to 9 in period II and III, respectively. Conversely, the same variable 

obtained statistically significant and negative coefficients for SITC 2 and 3 in period I; SITC 1, 2 

and 3 in period II and III, respectively. The coefficients for this variable were more robust than 

the comparable coefficients for ASEAN6 in all industries except SITC 1 and 2 suggesting the 

contributions ASEAN1 and ASEAN3 make to export related institutional and infrastructural 

capacity building. This was more apparent in period II.       

Though the study obtained significant results for the importer’s GDP (per capita), the results 

were less impressive for the exporter’s GDP and exporter’s per capita, particularly for ASEAN3 

and ASEAN1. This was due to several reasons. First, while ASEAN3 is made up LDCs, 

ASEAN1 has had difficult years to maintain steady and sustainable economic growth. Second, 

the idea that trade flows in a certain sector is increasing with exporter’s GDP is not necessarily 

warranted (WTO, 2012, p.114) because economic growth enhances both the extensive margin 

(more products) and the intensive margin (more volume of each product). Hence, the impact is 

non-linear across industry sectors. Furthermore, large countries generate more the extensive 

margin than the intensive margin that contribute to more trade (Helpman and Krugman, 1985; 
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see Benedict and Taglioni, 2011, p.66; WTO, 2012, p.114). The converse is likely true for 

smaller countries. Third, infrastructural and institutional investments compete for resources 

with domestic production and export activities. Hence, the supply-side encounters more 

complex factors than the demand side. Besides, three factors contributed for less than 

proportional increase exports across industries for a unit increase in importer’s GDP and 

exporter’s GDP: home market (home bias), intra-industry trade, and trade barriers (Sohn, 2005). 

While endogeneity could be suspected between the GDP variables and exports, reasonable 

arguments have been made that counter this argument in section 3.2.5, under the heading 

‘Endogeneity due to simultaneity (reverse causality). 

In combination, the coefficients of exporter and importer’s GDPs per capita above uncover 

noteworthy consequences. The positive coefficients of exporter’s GDP per capita are associated 

with the increased quality of infrastructure, better business climate and diversification 

(Armstrong, 2007), higher capital endowment ratio (Kepaptsoglou et al. 2010, p.3) and 

achievement of new trade from product differentiation (de Groot et al., 2005). Besides, the 

negative coefficients of exporter and importer’s GDPs per capita are associated with the 

increased absorption capacity of the domestic market (Negashi, 2016) and the emergence of 

gaps in the homogeneity of institutional quality between exporter and importer, as high-income 

importers move to the consumption of more services, and less of commodities (de Groot et al., 

2005). Furthermore, the relative concentration/contraction in manufactures/primary industry 

sectors demonstrated by higher/lower coefficients of exporter’s GDP per capita in Period-II 

compared to Period-I suggest the industrial restructuring taking place in the region. De Groot 

et al., (2005) argue the shift in expenditure shares explains the finding that wealthy countries 

engage in fewer commodities trade, and take on the consumption of more services. This is 

equally arguable for countries moving from consumption of low-value quantity based products 

to high-value quality based products.    

The above findings also provide support for hypothesis I and hypothesis I, corollary 1 since 

for all subregions there were a mix of commodities and resource-based manufactures, as well 

as medium-high technology manufactures, that were exported to high-income countries and 

countries with high overall economic size. For ASEAN6, for instance, commodities and 

resource-based manufactures (SITC 0, 2 and 6) which are considered low-value/high quantity 
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(Sohn, 2005) were destined to high-income countries. Besides, SITC 7 and 8, which are 

predominantly, medium-high technology manufactures, and hence high-value and low/quantity 

were destined to countries with large overall economic size.  For ASEAN3, commodities and 

resource-based manufactures (SITC 3) which are considered low-value/high quantity (Sohn, 

2005) were destined to high-income countries. Some sectors blur technological frontiers. For 

instance, SITC 5 can be resource-based manufactures or medium or high technology 

manufactures. The results for ASEAN1 are equally mixed.   

4.3.2 Distance as Predicator of Information/Transportation Costs  

Section 4.2.2.3 shows results for the distance coefficients across products/industries, for all 

ASEAN subregions.  

Distance coefficient for ASEAN6: the distance coefficients were at ~one %, 5 % and 10% levels 

significant and around unity for all products/industries in all three periods, under SFA, FE and RE 

gravity models. The coefficients were significant and strong/weak for SITC 3, 6, 9, 0 and 5/SITC 

1, 2, 4 and 7 in Period-II & III. Besides, the coefficients decreased/increased for SITC 4, 7, 8 and 

9/ SITC 1, 2, 3, 5 and 6 in Period-II compared to Period-I. For illustration, SITC 4, 7, 8 and 9 

obtained significant coefficients of -0.627, -0.974, -1.102 and -1.077 in Period-II respectively. 

The greatest impediments from the distance coefficients stem from SITC 7, 8 and 9 in Period-II. 

While the distance coefficient signifies information, communication and transportation costs at a 

point in time, its intertemporal changes represent the relative economic significance of bilateral 

trade partners. Hence, a decrease in a distance coefficient implies a reduction in information, 

communication and transportation costs. Besides, intertemporal changes of the distance 

coefficient demand appropriate trade initiatives for effective and efficient trade. Accordingly, in 

industries/products within creased distance coefficients in Period-II, there would be increased 

exports with closer (neighbouring) countries relative to faraway countries, Besides, in 

industries/products with decreased distance coefficients in Period-II, there would be increased 

exports with faraway countries relative to nearby countries (Buch et al., 2003). The distance 

coefficient tells not only the distance-related trade costs in bilateral trade but also it informs on 

the relative importance of bilateral trade with close neighbours viz-a-viz bilateral trade with 

faraway countries. The products/industries within creased distance coefficients (SITC 1, 2, 3, 5 

and 6) in Period-II, compared to Period-I, were with coefficients of -1.008, -1.156, -1.654, -1.159 
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and -1.425 in Period-II respectively. However, there were more products/industries with strong 

coefficients (SITC 0, 3 and 6) that ended up within creased distance coefficients than the number 

of products/industries that decreased distance coefficients (SITC 9) in Period-II. Hence, these 

distance coefficients indicate the regional concentration of exports for commodities and resource-

based manufactured products. The results were also dampened by the adverse effect of the AFC 

and GFC that depleted the exports in some of the products/industries that exported to Europe and 

U.S. Besides, the results have significant implications since Schiff (2005) argued a marginal 

increase in the absolute value of the distance coefficient equates to higher cost or fewer benefits 

(p.3).     

The study identified significance, strong and positive coefficients for contiguity, common colony, 

and weaker coefficients for a common language for ASEAN6 statistically. These variables control 

for the border effects and enhance the unbiasedness and efficiency of the distance variable. The 

same coefficients were intermittently significant and positive for ASEAN3 and ASEAN1. For 

ASEAN3, SITC 6 to 9 were significant and positive for contiguity; SITC 0, 5 to 7, 9 were 

significant and positive for the common colony. Similarly, For ASEAN1, contiguity was 

significant and positive for SITC 0, 7 and 9; a common colony was significant and positive for 

SITC 4 to 7. The above border effects variables correct some of the biases that result in the “ 

border puzzle” together with the MTR variable.   

Anderson and van Wincoop (2004) had shown a coefficient of substitution between products and 

coefficient of trade costs to distance contribute to structural heterogeneity in the distance effects 

across industries (pp. 50-51). Partly the discrepancy in the distance variable could be explained 

by the cultural distance or lack of familiarity (Disdier and Head, 2008). They also posited the 

alternative explanations of (i) different degrees of substitutability between goods, (ii) different 

productivity dispersion, and (iii) different responsiveness of trade costs to distance. Over time 

distance variable is expected to have a reducing coefficient due to globalization and the falling 

communication and transportation costs. However, the increasing distance coefficients over time 

in this study were a manifestation of the non-declining aspect of the distance coefficient, what 

was dubbed as the “the globalization puzzle”.  Inclusion of the border effects such as dummies 

for a common language, common colony, common border, remoteness, oil prices, etc. is said to 

reduce “the globalization puzzle” as well as the “border puzzle”.    
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Distance coefficient for ASEAN3: The coefficients were significant and strong/weak for SITC 

SITC 0, 1, 2, 3, 4 and 6 / SITC 5, 7, 8 and 9 in Period-III. Besides, the coefficients 

decreased/increased for SITC 0, 1, 7, 8 and  9/SITC  2, 3, 5 and 6 in Period-II, compared to Period-

I. Based on the FE gravity model, five of the products/industries with decreased distance 

coefficients (SITC 0, 1, 6, 7, 8 and  9) in Period-II, compared to Period-I, were with coefficients 

-0.494, -0.724, -0.635, -0.468, -0.0654 and -0.0418 in Period-II respectively. There were also 

products/industries with strong coefficients (SITC 2 and 3) that ended up within creased distance 

coefficients in Period-II than the number of products/industries that were strong and decreased 

distance coefficients (SITC 0, 1 and 4) in the same period. In the medium to long-term, while the 

primary sectors generated severe distance impediments, ASEAN3 enjoyed a mix of primary 

(SITC 0 and 1) and secondary sectors (SITC 6, 7, 8 and 9) that reduced the distance coefficients 

suggesting a trade in these sectors with distant countries became relatively efficient when 

compared with trade with nearby countries. The converse was true for cases whereby the distance 

coefficient increased over time (SITC  2, 3, 5 and 6).   

The above results suggest, in combination, ASEAN3 is a subregion with strong and deepening 

regional integration at the expense of its open regionalism, all other things being equal.     

Distance coefficient for ASEAN1: The coefficients were significant and strong/weak for SITC 

SITC 3, 5, 6 and 9 / SITC 1, 2, 4 and 7 in the majority of cases. At the same time, the coefficients 

decreased/increased for SITC 2, 6 and 9/SITC 4 and 8 in Period-II, compared to Period-I. Besides, 

the products/industries with decreased distance coefficients (SITC 2, 6 and  9) in Period-II, 

compared to Period-I, were with coefficients -1.427, -1.124 and -1.059 in Period-II, respectively. 

At the same time, two products/industries within creased distance coefficients (SITC 4 and 8) in 

Period-II, compared to Period-I, were with coefficients - 94.59 and  -0.489 in Period-II and Period-

III, respectively. Hence, there were; however, there were more products/industries with strong 

coefficients (SITC 6 and 9) that ended up within creased distance coefficients in Period-II than 

the number of products/industries that were intense and decreased distance coefficients, nil.  

The above results, in combination, suggest ASEAN1 regional exports predominates its extensive 

exports, all other things being equal.   
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For ASEAN10, FE and RE gravity models, the strongest/weakest coefficients for distance were 

obtained for SITC 0, 1, 3, 5 and 6 / SITC 2, 4, 7, 8 and 9 in Period-III suggesting commodities 

and resource-based manufactures sustain heavy distance coefficients owing to the high cost of 

transportation, information communication and export related logistics per unit of exports. Under 

the above models, the coefficients reduced/increased for SITC 6, 7 and 9/SITC  0 to 5, 8 in Period-

II compared to Period-I suggesting it would be more efficient to export SITC 7 and 9 to distant 

countries. On the other side, it would be cost efficient to export SITC 0, 1, 2, 3 and 5 to nearby 

countries (results are provided separately as an attachment). Compared to ASEAN6, ASEAN10 

had stronger distance coefficients for all sectors suggesting ASEAN1 and ASEAN6 contribute 

more than the average cost of transportation, information communication and export related 

logistics per unit of exports. This is particularly stronger for SITC 1 and 3.   

For all three subregions, these results were partially due to the adverse effect of the AFC and GFC 

that depleted the exports in some of the products/industries that exported to Europe and U.S. 

Besides, the results have significant implications since Schiff (2005) argued a marginal increase 

in the absolute value of the distance coefficient equates to higher cost or fewer benefits (p.3). 

Therefore, the above findings on distance partially support Hypothesis I, corollary 2 that 

stated: “distance coefficient is diminishing over time for manufacturing products whereas it 

increases for primary products over time indicating the tendency for trading manufacturing 

products with distance countries and the primary products with nearby countries”.   

4.3.3 Population and Productive/Consumption Capacity  

‘Section 4.2.2.4’ identified coefficients of exporter’s population (the population) that were 

revealing.  

For ASEAN6: For SFA gravity model, the coefficients of exporter’s population were 

significant and positive/negative coefficients for SITC 4/ SITC 0, 1, 3 to 6,  and 8 in Period-I; 

SITC 0 and 8/ SITC 4 and 9 in Period-II; and SITC 6 and 8/ SITC 2 to 5, and 9 in Period-III. 

The negative coefficients of exporter’s population in Period-I revealed the adverse impacts of 

the AFC that harmed the financial sector slowing down business activities, succeeding 

consolidation and rationalisation following capital flights and flights to quality. The drop of 

labour productivity to exports was severe in primary sectors (SITC 0, 1 and 3) as well as a 
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labour-intensive sector (SITC 8) due to labour migration to high wage-paying sectors as labour 

replaces for capital following the AFC crisis. However, the consolidation and rationalisation of 

the above industries and their firms provide a plausible rationale for the decline in labour 

productivity to exports. Besides, China’s rise as the world manufacturing hub created labour 

migration from other parts of the world, including the ASEAN region. Krugman (1979) 

suggested labour-migration substitutes for trade in the process of agglomeration (p.478). 

Besides, population growth makes its own demand creating a positive absorption effect. Hence 

labour migrates from exports sectors to domestic sectors. For instance, Battersby and Ewing 

(2005) contend exporter’s population can have a large negative effect in exports showing a 

positive absorption effect (p.3). ASEAN6 is a big region in its own with a population of over 

500 million with a growing middle class. This contributes to increasing domestic consumption. 

Armstrong (2007) reinforced the positive absorption effect hypothesis. Similarly, Gudgin et al. 

(2017) argued the negative coefficient implies for a given level of GDP there is less trade where 

there is more population (p.3).   

By stark contrast, for ASEAN6, the negative coefficients for exporter’s population were not as 

deeper and widespread in Period-II, as they were in Period-I. This was due to the continued 

demand for ASEAN6 products through GFC with the economic geography shifting to Asia and 

the emergence of China and India economic power in the region with critical mass for 

production and consumption. The negative coefficients of exporter’s population for SITC 4 and 

9 in Period-II was due to partly the GFC and subsequent slowdown in the demand-pull. 

However, the growth in the number of manufacturing sectors as observed across time was a 

sign of the industrial restructuring and industrialisation taking place that centres the growing of 

the manufacturing sector for ASEAN6. Hence, exporter’s population contributes positively to 

fewer manufacturing sectors in the longer-term as industrialisation enhances labour migration 

from rural to urban areas, from less developed countries to more developed countries in the 

region. However, the results were somehow dampened by the GFC.         

For ASEAN3: For SFA gravity model, the coefficients of exporter’s population were 

significant and positive/ negative coefficients for SITC 8/ SITC 3, 5 and 7 in Period-II; and 

SITC 6 and 8/ SITC 5 in Period-III respectively. Hence, while concentrated negative 

coefficients in Period-I indicate the adverse impact of the AFC on labour productivity to 
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exports, the positive coefficients in Period-II suggest exporter’s population fosters 

industrialisation in this subregion in the medium to long-term.    

For ASEAN1: For SFA gravity model, the coefficients of exporter’s population were 

significant and positive/negative coefficients for SITC 6 and 7/ SITC 1, 4 and 8 in Period-I;  

SITC 3 in Period-II; and SITC 0, 2 and 3/ SITC 4, 7 and 9 in Period-III respectively. For this 

subregion, while concentrated negative coefficients in Period-I indicate the adverse impact of 

the AFC on labour productivity to exports, the mix of coefficients in Period-II suggest labour 

has higher productivity were capital less prominent in long-term. There were more 

products/industries with negative coefficients than there were products/industries with positive 

coefficients in Period-I & III. Hence, whilst ASEAN1 relies on resources in its economic 

activities it requires long-term economic programs, including planning for its workforce. This 

is particularly true for labour-intensive sectors — SITC 1, 2, 4, 7 and 8.     

For ASEAN10: For SFA gravity model, the coefficients of exporter’s population were 

significant and positive/negative coefficients for nil/SITC 0, 1 to 5, 7 and 9 in Period-I;  SITC 

1 and 8/SITC 2 to 5, 7 and 9 in Period-II; and SITC 8/ SITC 2 to 5, 7 and 9 in Period-III 

respectively. For this subregion, the negative coefficients suggest while concentrated negative 

coefficients in Period-I indicate the adverse impact of the AFC on labour productivity to 

exports, the mix of coefficients in Period-II suggest labour has higher productivity were capital 

is less prominent in long-term. There were more products/industries with negative coefficients 

than there were products/industries with positive coefficients in all three periods. Alternatively, 

this implies increase in the absorption capacity of the regions with growing critical mass of 

domestic consumers. Hence, whilst ASEAN10 requires long-term economic programs, 

including planning for its workforce to optimise its labour productivity. This is particularly true 

for labour-intensive sectors — SITC 1, 2, 4, 7 and 8.     

In summary, for ASEAN6, exporter’s population productivity to exports was negative for a 

multiple of products/industries predominantly in primary sectors. These had multiple factors. 

Firstly, capital flights or flight to quality created a sluggish economy in the region in the post-

AFC ear. Secondly, the rise of China as a world manufacturing hub encouraged labour 

migration from ASEAN that added to the distressed labour productivity in the exports sector. 
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Krugman (1979) suggested labour-migration substitutes for trade in the process of 

agglomeration (p.478). Thirdly, population growth makes its demand creating a positive 

absorption effect. Hence, domestic consumption competed away some of the labour from 

exports sectors. Fourth, there was labour migration from rural areas to urban areas, from 

primary sectors to secondary sectors were the wages were higher. In stark contrast, the post-

GFC ear was conducive for a positive contribution of exporter’s population towards exports in 

SITC 0, 6 and 8 due to the economic geography shifting to Asia, and the emergence of China 

and India economic giants. The same rationale applies to labour productivity towards exports 

in ASEAN3 and ASEAN1 in Period-I, albeit it applied to fewer sectors. In the medium to the 

long-term, there are clear signs the labour productivity supports industrialisation in ASEAN3, 

while labour productivity to support industrialisation was not clearly evident for ASEAN1. 

Consequently, Hypothesis I, corollary 3 that stated, “The population coefficient for the 

exporter can have both positive and negative signs, and labour-intensive products/industries 

exhibit higher coefficients.” was partially supported by the results from all subregions.  

 

 

4.3.4 ‘Behind the border’ constraints, and ‘Beyond the border’ constraints among AMS  

4.3.4.1 ‘Behind the border’ constraints 

‘Behind the border’, constraints are amongst a group of impediments that have prominent 

significance even when compared to tariffs, and they are more apparent in merchandise trade, 

investment, and services trade. While infrastructure and institutions in their various guise bear 

on merchandise trade, the institutional aspect of the ‘behind the border’ constraints affects 

services and investments in a major way. Consequently, countries pursuing export-driven 

economic growth such as AMS need to enhance ‘behind the border’ constraints, particularly, 

their trade supporting institutions and infrastructures. These include roads, waterways, seaports, 

water ports, railways, rail ports, customs procedures, export and import licenses, trade 

supporting ICT infrastructure, best practice standards and regulations, and related certifications. 

Kalirajan and Singh (2008) identified ‘behind the border’ constraints as one of major trade and 

investment impediments that is not often identified in traditional gravity models, the other being 
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‘behind the border’ constraints (p.3). APEC (2006) posits ‘behind the border’ barriers include 

poor governance and regulation, poorly designed taxes, inflexible labour markets, barriers to 

competition, corruption, poorly designed and hard to reinforce property rights, inadequate 

infrastructure and skills/education (p.41).  

This study is novel in a sense it attempts to identify ‘behind the border’ constraints by using 

dedicated proxy variables in the main equation and at the same time examining the gamma 

coefficients from the stochastic frontier gravity model as introduced by Kalirajan (2008) and 

recommended by Armstrong (2007). The use combination of ‘behind the border’ constraints 

related variables and gamma coefficients is significant in two ways: first, it mitigates the issue 

of endogeneity bias due to omitted variables, and second, it attempts to decompose the ‘behind 

the border’ constraints to its constituent elements. This is important to the extent that 

recommendations can be provided in a more targeted way.   

For ASEAN the gravity estimates produced coefficients — for gross fixed capital formation per 

labour force, mobile phone subscriptions per 100 individuals (mobile phone subscriptions),  

access to electricity as a percentage of the population (mobile phone subscriptions), technical 

cooperation grant (the grant), remoteness variable, and gamma coefficient — that in combination 

provide the level of ‘behind the border’ constraints for AMS. The results are drawn from section 

4.2.2.5. For most of these variables, the analysis focuses on significant and negative coefficients 

since, other things equal, they corroborate evidence of ‘behind the border’ constraints.  

For ASEAN6, RE gravity models predicted coefficients for GFCF per labourforce that were 

strong/weak, significant and positive for SITC 3, 4 and 6/SITC 2 and 5 in Period-I; SITC 3 and 

4/SITC 2 and 5 in Period-II; and SITC 3, 4 and 9/SITC 2 and 5 in Period-III suggesting highest 

exports efficiency from GFCF per labourforce were from SITC 3 and 4 in all three periods, 

other things being equal. Under the same model, the same variable obtained strong/weak, 

significant and negative coefficients for SITC 7 in Period-II; and SITC 1/ 7 and 8 in Period-III 

suggesting high exports inefficiency from GFCF per labourforce were uncovered for SITC 1, 7 

and 8 in period III. The other sectors, including SITC  2 and 5 generated moderate levels of 

exports efficiency from GFCF. The intertemporal comparison of coefficients for this variable 

indicates the efficiencies across industries declined/rose overtime for SITC 2, 4, 5, 6 and 7/SITC 
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3 in period II, compared to period I suggesting exports productivity increases in SITC 2, 4, 5, 

6 and 7. For this sub-region, sectors with high and moderately high exports productivity from 

GFCF exhibited improvement overtime. The disproportionate number of sectors, with a decline 

in exports productivity in GFCF per laborforce, was caused by capital flights and flights to 

quality in period II with the combined adverse effects of AFC and GFC. Besides, China’s 

competition as a lucrative investment destination has contributed to capital flights and flight to 

quality. Basel III, capital adequacy on banks may have caused restriction on liquidity as well in 

the post-GFC ear. However, for this subregion, it is reasonable to believe there were ‘behind 

the border’ constraints that further hindered export productivity of GFCF per labourforce — 

particularly for SITC 1, 7 and 8.  

Mobile phone subscriptions per population revealed no significant positive contribution to 

exports in any of the three-period except SITC 1 in period III. However, the coefficients for this 

variable were all positive in period II except SITC 4. Conversely, the same variable obtained 

strong/weak, significant and negative coefficients for SITC 3, 4, 5 and 6/SITC 0, 2, 7 and 8 in 

Period-I; and SITC 3 and 4/SITC 0, 2, 5, 6 and 8 in Period-III. These results suggest mobile/ICT 

technology trade facilitation enhanced overtime likely with a significant deployment of the 

technology over time. However, the persistent negative coefficients remained with 3, 4 and 5 in 

the long-term suggest the scale economy in the use of IT technology overtime.  

Also, the negative coefficient for this variable across sectors (SITC 3, 4, 5 and 6) in the medium 

and long-term suggest other forms of “behind the border’ constraints that impede the greater 

deployment of mobile/ICT technologies. This has been exasperated by the adverse impacts of 

GFC.  

Electricity per population displayed strong/weak, significant and positive coefficients for SITC 

0/SITC 5 and 8  in Period-I; SITC 0, 7 and 8/SITC 5 in Period-II; and SITC 0 and 1/SITC 6, 7 

and 8 in Period-III suggesting shifting in enhanced productivity from exports of primary sector 

products to exports of manufactured goods overtime. Similarly, the same variable obtained 

strong/weak, significant and negative coefficients for SITC 4 and 9 in Period-I; SITC 3 in Period-

II; and SITC 4 and 9/SITC 2 in Period-III suggesting insufficient supply/persistence of “behind 

the border” constraints inhibiting productivity of electricity in the above sectors. Besides, the 
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intertemporal comparison of coefficients for this variable indicates the efficiencies in extensive, 

and the intensive margin increased in Period-II, compared to Period-I. However, the persistent 

negative coefficients remained with 4 and 9 in the long-term. Hence, the efficiency of the export 

generated from electricity per population was more pervasive in period II, compared to Period-I. 

The persistent and negative contribution of electricity per population for SITC 3, 4 and 9 suggest 

severe ‘behind the border’ constraints that impeded sufficient electric power deployments. 

The strong/weak significant and positive coefficients for technical cooperation grants were 

SITC 2, 3, 4, 5 and 6/SITC 0, 1, 6, 7, 8 and 9 in the medium and long-term. There was also a 

general increase in export productivity effects of technical cooperation grants (the grants) across 

industry sectors except SITC 1 and 9 in Period-II compared to Period-I. These results indicate 

technical cooperation grants (the grants) make a significant contribution to enhancements of 

exports across industries and alleviation of ‘behind the border’ constraints. The strongest and 

weakest coefficients for technical cooperation grants (the grants) were also observed for SITC 

3 and SITC 0 in Period-II, respectively. Hence, while technical cooperation grants can be 

deployed to all sectors to alleviate some of the ‘behind the border’ constraints, technical 

cooperation grants are likely to enhance exports primarily for SITC 3 and 4, secondarily for 

SITC 2, 5 and 6.  

The technical cooperation grants between ASEAN, on one side, and China, Japan, South 

Korea, Australia, EU and USA, on the other, had significant contributions fostering exports in 

the ASEAN region; and when the GFC adversely affected partner countries, these grants slowed 

down in ASEAN6 for several sectors in Period-II. The slowdowns in technical cooperation 

grants were likely due to the financial distresses felt around major economies around the world 

that adversely affected the levels of the technical cooperation grants. Besides, the technical 

assistance from ADB and ASEAN foundation also involved countries outside the region that 

made the subregion vulnerable to the economic shocks of the GFC (ASEAN Foundation, 2018). 

However, the exports the post-GFC was also distressed. Hence, the contribution of technical 

cooperation grants in enhancing exports was evidence in the results.    

Besides, the remoteness and the gamma variables generated insightful results. Frankel and Wei 

(1998) hypothesized that remoteness of a pair of trading partners from the rest of the world 
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would have a positive effect on their trade volume (See Battersby and Ewing, 2005, pp. 18-25). 

The exporter’s remoteness reflects the geographical distance effects moderated by the relative 

size of the member economies. Since the economies in the ASEAN major trade partners were 

adversely impacted by the GFC, the overall adverse effect of remoteness on exports in Period-

II shifted from SITC 2 and 9 in Period-I to SITC 2 and 4 in Period-II. It was reflective of the 

resource constraints due to the financial market stringent requirements. Besides, the gamma 

parameter revealed strong/weak positive and significant coefficients for SITC 0, 2, 3, 4 and 6/ 

SITC 1, 5, 7, 8 and 9 in Period-II suggesting the presence of strong/weak trade barriers. Trade 

barriers could come from several areas spanning from the business environment, transportation 

infrastructure, customs procedures, and port efficiencies to technical barrier to trade (TBT) that 

were not explicitly controlled for in the gravity model here. While the gamma coefficients 

increased over time for SITC 0, 1, 2, 4, 5 and 7, persistently strong negative coefficients were 

observed for SITC 3, 4, 8 and 9.  

Previous empirical studies posited arguments as to the existing ‘behind the border’ constraints 

in the region. In respect of the AFC, the inadequacy of regulatory and close links between 

private and public institutions left room for collusions and moral hazard that lead to a currency 

collapse and subsequent capital flights in Period-I (Corsetti et al., 1999, p.4). Besides, GFC was 

due to the financial and economic crisis in the developed part of the world that reduced 

investment abroad, including in Asia. These capital flights were likely exasperated by the trade 

barriers/ ‘behind the border’ constraints that had a distortionary effect (Mutreja et al., 2014, 

p.2). Particularly, investors from developing countries tend to move abroad when the 

macroeconomic conditions are not conducive in a domestic market. This is due to the higher 

risk and uncertainty investing in the domestic market for domestic investors and foreign 

investors alike. About the same time, China emerged as a global exporter in the same sectors 

the subregion concentrates on, and it became an investment destination of choice. Besides, with 

trade barriers reduced significantly and subsequent productivity rises, there were substantial 

increases in capital formations across industries in Period-II for this subregion.  

Within international trade openness, there is a commensurate increase in accumulation of 

capital (Levine and Renelt, 1992, p.959; Wacziarg and Welch, 2008, pp. 187-237; Tang, 2015, 

pp.1-2). More trade liberalisation had been witnessed with a significant number of bilateral 
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ASEAN+1 FTAs, and other regional FTA deals struck including the AEC – the hallmark of 

open-regionalism. The effects of the latter were evidenced in some of the improved coefficients 

in Period-II, compared to Period-I.  

For ASEAN3, the GFCF per labourforce obtained significant and negative coefficient for 

SITC 4 in Period-I; and SITC 1 and 8 in Period-II and III. The negative coefficients indicate a 

negative contribution to exports from GFCF per labourforce. The strongest/weakest, significant 

and negative coefficients were -1.753 for SITC 4 in Period-I; and -4.662 and -0.438 for SITC 

1 and 8 in Period-II; and  -1.185 and -0.515 for SITC 1 and 8 in Period-III, respectively. The 

results suggest improvements for exports productivity of GFCF per labour for SITC 4. Besides, 

the exports productivity of GFCF per labour deteriorated for SITC 1 and 8 in Period-II, 

compared in Period-I suggesting the ‘behind the border’ constraints, all other things equal. The 

results across time also indicate shifts in the strongest (from SITC 3 to SITC 6) and weakest 

(SITC 7 to SITC 0) links across industry sectors. These results in combination suggest traces 

of industrialisation for these group of countries dampened by the GFC. In this respect, ASEAN3  

were not different from ASEAN6 countries. Hence, for this subregion, there is a significant 

incentive for physical capital investments and deployment of technical cooperation grants in 

SITC 1 and 8 in both the medium and long-term to alleviate ‘behind the border’ constraints.   

Previous studies observed strong complementarity between GFCF and trade growth. Tang 

(2015) argued a likely causal effect between trade openness and higher productivity and higher 

factor accumulation, including both physical capital and human capital that leads to higher 

income (p.2). O’Sullivan and Sheffrin (2003) suggest capital deepening maximizes productivity 

and exports, while capital widening contributes to increased employment. This particularly true 

with LDCs like ASEAN3. Higher productivity from GFCF has multiple channels including 

reallocation of resource across firms, economies of scale and product differentiations. For 

ASEAN3, the results indicated the migration of GFCF from labour-intensive sectors such as 

SITC 1 and 8 to capital-intensive sectors such as SITC 6 and 7. These migrations and 

transformation can take place in the form of bigger, advanced machinery and equipment, 

vehicles, transportation and port infrastructure, improved containerization and custom 

procedures. Industrial zones and free trade zones support this industrialisation and export-

driven growth substantial as well.    
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The coefficients for coefficients of the mobile subscriptions obtained significant and negative 

coefficients for SITC 3 and 5 in Period-I; SITC 7 in Period-II; and SITC 3 and 7 in Period-III. 

The negative coefficients indicate a negative contribution to exports from mobile subscriptions. 

The strongest/weakest, significant and negative coefficients were -5.672 and -1.927 for SITC 3 

and 5 in Period-I; and -0.563 for SITC 7 in Period-II; and -1.647 and - 1.034 and -0.515 for 

SITC 3 and 7 in Period-III, respectively. These coefficients suggest that a 1% increase in 

coefficients of the mobile subscriptions decreases exports by 5.672% and 1.927% for SITC 3 

and 5 in Period-I; 0.563% for SITC 7 in Period-II; and 1.647% and 1.034% for SITC 3 and 7 

in Period-III, respectively. Hence, the results in combination indicate mobile phone/ICT could 

serve as a good catalyst in the exports from manufacturing sectors. Especially, mobile phones 

could be deployed in SITC 3 and 7 to remove the adverse effects of ‘behind the border’ 

constraints.  

The coefficients for electricity per population obtained significant and negative coefficients 

for SITC 4 and 8 in Period-I, II and III. The negative coefficients indicate a negative 

contribution to exports from electricity per population. The strongest/weakest, significant and 

negative coefficients were -6.446 and -1.569 for SITC 4 and 8 in Period-I; - 4.868 and -1.964 

for SITC 4 and 8  in Period-II; and -4.698 and – 2.313 for SITC 4 and 8 in Period-III, 

respectively. These coefficients suggest that a 1% increase in coefficients of the mobile 

subscriptions decreases exports by -6.446% and -1.569% for SITC 4 and 8 in Period-I; - 4.868% 

and -1.964% for SITC 4 and 8  in Period-II; and -4.698% and – 2.313% for SITC 4 and 8 in 

Period-III, respectively. Hence, the results in combination indicate there is a persistent ‘behind 

the border’ constraints for SITC 4 and 8 due to inadequate infrastructure and institutional 

setups.  

The coefficients for coefficients of technical cooperation grants were significant and 

strong/weak for SITC 3 /SITC 5 in Period-I; SITC 7 in Period-II; and SITC 3 and 7 in Period-

III. The same variable obtained significant and negative coefficient for SITC 4 and 9 in Period-

I; SITC 0, 6 and 9 in Period-II; and SITC 0, 4 and 9 in Period-III. Besides, the strongest and 

weakest coefficients for coefficients of technical cooperation grants were 2.7602 and -4.61 

for SITC 7 and SITC 9 in Period-II, respectively. These coefficients suggest that a 1% increase 

in coefficients of the mobile subscriptions increases/decreases exports by 2.7602% and/or 



Economic Integration in ASEAN Region, and International Trade 

linkages with FDI, Tourism and Environment  P a g e  | 96 

 

4.61% in SITC 7 and SITC 6 in Period-II, respectively. The corresponding percentages in 

Period-I were 7.188% and -4.495% for SITC 3 and SITC 4. Hence, the coefficients across time 

indicate shifts in the strongest (from 3 to SITC 7) and weakest (SITC 4 to SITC 6) links across 

industry sectors. These results also indicate coefficients of technical cooperation grants had 

broader and deeper exports productivity in the long-term than the medium-term. Hence, 

coefficients of technical cooperation grants could be a good catalyst in the industrialisation 

process – particularly for SITC 3 and 7.  

Exporter’s remoteness and the gamma coefficients produced important policy-relevant insights. 

The coefficients of exporter’s remoteness were significant and negative for  SITC 1 and 9 in 

Period-II; and SITC 6 and 9 in Period-III suggesting lack of trade liberalisation facilitating for 

the regions trade openness, relative international competitiveness and potential competitiveness 

effects (De Bruyne et al., 2013, p.22). The GFC adverse effects were discernible in the 

coefficients for Period-II, compared to Period-III. Besides, the highest gamma coefficient 

observed were above 0.75 for SITC 4 and 6; mid-range gamma coefficient observed ranged 

0.45-0.74 for SITC 0, 2 and 3; the low gamma coefficients observed ranged 0.0.01-0.44 for 

SITC 1, 5, 7, 8 and 9 in Period-II. By contrast, the highest gamma coefficient observed were 

above 0.75 for SITC 1 and 3; and the low Gamma coefficients were observed within the range 

0.0.01-0.44 for the remaining sectors in Period-I. Hence, while some of the trade impediments 

were lifted from some sectors, others accumulated ‘behind the border’ barriers, perhaps in the 

form of technical barriers to trade as the non-tariff measures increased in Period-II. While tariff 

measures were eliminated in Period-II, several NTMs measures result in distortionary effects. 

For instance, the cost of RoOs impacted different sectors differently (ERIA UNCTAD, 2016; 

Tangkitvanich and Rattanakhamfu, 2018). NTMs increased compliance and administrative 

costs for different industries differently acting as barriers to trade, particularly in small LDCs. 

The results, in combination, also suggest the existence of ‘behind the border’ constraints for 

SITC 4, 6 and 9 in the medium to long-term.  

For ASEAN1, RE gravity models predicted coefficients for GFCF per labourforce that were 

significant and negative for SITC 0, 2, 5, 6, 7 and 8 in Period-I and III; and SITC 7 in Period-

II. Anaman (2004) and IMF (1991) indicated declines and limits to investment in Brunei 

Darussalam, including drops in physical capital in recent years. The strongest/weakest, 
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significant and negative coefficients were -8.8457 and -3.9367 for SITC 0 and 7 in Period-I and 

III, respectively. These coefficients suggest that a 1% increase in coefficients of the mobile 

subscriptions decreases exports by 8.8457% and 3.9367% for SITC 0 and 7 in Period-III, 

respectively. Hence, the results in combination indicate ‘behind the border’ constraints in the 

considerable number of sectors that made GFCF per labourforce less effective to generate 

enhanced exports. Especially, ‘behind the border’ constraints due to inadequate 

level/inappropriate application of GFCF per labourforce were evident for SITC 0, 2, 5, 6 and 8 

in the medium-term. One solution can be finding more specific capital expenditure, particularly 

in equipment and machinery.   

The coefficients for mobile phone subscriptions were significant and negative coefficient for 

SITC 9 in Period-I and III. For illustration, the related coefficient was - 2.0415 for SITC 9 in 

Period-I and III. This coefficient suggests that a 1% increase in the coefficient of the mobile 

subscriptions decreases exports by 2.0415% for SITC 9, respectively. The results also indicate 

significant and positive contributions of mobile phone/ICT to most other industry sectors. 

Hence, the ‘behind the border’ constraint due to mobile phone subscriptions is rampant in SITC 

9 in both medium and long-term.  

By contrast, the coefficients for technical cooperation grants were significant and 

strong/weak positive for SITC 0, 2, 4, 5 to 8/SITC 1, 3 and 9 in Period-I and III. The same 

variable obtained significant and negative coefficient for SITC 9 in Period-I and III. While the 

significant and positive coefficients for technical cooperation grants suggests it can be 

deployed to ameliorate ‘behind the border’ constraints in all sectors, the significant and negative 

coefficient for technical cooperation grants provides further evidence SITC 9 has excessive 

‘behind the border’ constraints.    

The exporter’s remoteness and gamma coefficients provided further insights. The coefficients 

of exporter’s remoteness were significant and negative for  SITC 2 and 5 in Period-I; SITC 3 

in Period-II; and SITC 2 and 3 in Period-III, suggesting trade liberalisation enabling to facilitate 

for the regions trade openness, relative international competitiveness and potential 

competitiveness effects (De Bruyne et al., 2013, p.22). There were various factors for these 

results, including the exchange environment, sluggish international demand and competition 
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from China for the third-country market. Besides, the AFC and GFC had strong dampening 

effects of trade liberalisation and trade facilitation processes in this subregion. Equally, very 

strong gamma coefficient observed were above 0.75 for SITC 4; strong coefficients observed 

were in the range 0.45-0.74 for SITC 9; moderately strong gamma coefficients observed were 

in the range 0.20-0.44 for SITC  5; weak gamma coefficients were observed for SITC 0, 1, 2, 

3, 6, 7 and 8 in Period-II.  

For ASEAN10, the significant and negative coefficients for mobile phone subscriptions per 

population across industries and overtime suggests the ongoing inadequacy in the ICT 

infrastructure and institutions in the regions. This finding consistent, and driven by the ICT 

infrastructure and institutional requirements in the ASEAN6 subregion. For instance, ADB 

suggests Southeast Asia needs to spend $210 billion a year to 2030 on infrastructure including 

for transport, power, telecommunications and utility (Humphrey 2018, p.109). Equally, One 

Belt, One Road (OBOR) initiative launched by China in 2013 provides for infrastructure 

development and capability building across countries such as Indonesia, Malaysia, Pakistan, 

Bangladesh, Russia, Kazakhstan and Kenya (Barisitz and Radzyner 2017). OBOR comprises 

maritime, on-land, and cross-continental infrastructure development and capacity building 

undertakings such as high-speed railroad links, highways (road), oil/gas pipelines, electricity 

distribution/transmission systems, major sea-lanes and deep see posts. This initiative 

recognised the infrastructural needs including ICT in the ASEAN region and beyond. In 

addition, the AEC identified its priority industries priority integration sectors (PIS) that include 

agro-based goods, air transport, automotive products, e-ASEAN (including ICT equipment), 

electronics goods, fisheries, health care products, rubber-based goods, textiles and clothing, 

tourism, wood-based products and logistics. The success of the policy initiatives including 

exports in this region relies in roll out and implementation ICT platforms e-ASEAN. This is 

high priority particularly for LDC as they experience persistent incompatible ICT and internet 

networks, which are small-scale, and legacy systems in most case. ASEAN1 needs to invest in 

ICT if it has to achieve knowledge-based economy status, and replicate the successful 

transformation in Dubai.       

The coefficient of access to electricity as a percentage of the population was significant and 

negative for SITC 4, 6 and 8 in period I; 4 and 7 in period II; and SITC 4 in Period-III. The 
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study dwells on these negative coefficients as they relate to “behind the border” constraints. 

The results here combine the results obtained for ASEAN6 and ASEAN3. Particularly, 

economic liberalisation and industrialisation in the ASEAN3 subregion have taken a toll on the 

electricity supply in the subregion, and had placed the electicity infrastructure demand on the 

spotlight. For instance, Boqiang and Liu (2017) suggest heavy industry including mining sector 

and their downstream activities require greater supply of electricity and heat power (Boqiang 

and Liu (2017). On the other side, ADB (2015) identified carbon, natural gas and oil as 

dominant sources of electricity production, and industrial expansion (p.48). Hence, there are 

the added costs of environmental externalities. Chapter 7 also shows the competitive advantages 

of exports from agricultural, mining and manufacturing industries increased over time 

suggesting increasing demand on electricity from the region.   

The coefficient of technical cooperation grants were significant and positive for all variables 

except SITC 9 in the medium and long term. This is consistent to the results for ASEAN6 and 

ASEAN1 suggesting these two subregions were able to harness the benefits of technical 

cooperation grants. ASEAN3 lagged behind in leveraging technological cooperation grants. Trade 

Parness that are members of the CREP, CP (TPP) and EU, USA, India are potential partners for 

technological cooperation grants as they have readymade trade and economic programs.   

The coefficient of remoteness was significant and negative for SITC 1, 3 and 9 in period I; 0 and 

2 in period II; and SITC 9 in Period-III. The study dwells with these negative coefficients as they 

relate to “behind the border” constraints. The first thing to notice is that they are diminishing 

overtime as more export related infrastructure and institutions deployed such as ports, railways, 

waterways and airways. The results also show ASEAN6 and ASEAN1 remedy trade barriers to 

reduce the adverse effects of remoteness. However, this remains a persistent problem for 

ASEAN3. Over the study period, the ASEAN region has made significant headways in this 

respect.   

The gamma coefficient indicated the significant industry-specific ‘behind the border’ constraints 

to exports in the form of institutional and infrastructural barriers. Accordingly, “heavy behind the 

border” constraints were identified for SITC 1 and 3. The “heavy behind the border” constraints 

for SITC 0, 4, 5, 6 and 9 was considerable, while “heavy behind the border” constraints for SITC 
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2, 8, 5 and 7 were non-trivial (results are provided separately as an attachment). The gamma 

coefficients were reflective of the electricity, mobile/ICT and other institutional and infrastructure 

shortfalls in the three subregions.   

 “Home bias” was not a significant “behind the border” constraints for the three ASEAN 

subregions during the data period. However, there was a minor case of “home bias” for ASEAN3 

alone. Besides, an examination of the land area coefficients over time indicate “home bias” was 

very trivial, and it propagated embryonically for ASEAN3 in Period-II, compared to Period-I 

while it diminished elsewhere. Instead, intra-industry trade and “behind the border” barriers were 

the main reason why the Hechscher-Ohlin model and complete specialisation could not fully 

explain international trade.  

4.3.4.2 ‘Beyond the border’ constraints 

Beyond the border, constraints are infrastructural and institutional rigidities emanating from 

bilateral trade partner economies with two major explicit parts: “explicit beyond the border” 

constraints and “implicit beyond the border” constraints. While the former comprises mainly 

tariffs and bilateral exchange rates, the latter includes infrastructural and institutional rigidities 

in the importing country. The “implicit beyond the border” constraints while not confined in 

their scope and extent they range from non-tariff measures such as TBT, import and/or export 

licenses, pre-shipment inspections, custom valuations, rules of the origin, products standards 

and regulations, to port efficiencies, custom procedures, transportation infrastructure and 

containerization. Also, law and order, the taxation region and the cost of doing business, 

contract laws including intellectual property rights can be indicators of implicit beyond the 

border constraints. Kalirajan and Singah (2008) argued if trade openness is not effective in 

partner countries, it is likely because of “explicit beyond the border” constraints.and “implicit 

beyond the border” constraints. They further argue these constraints can be eliminated through 

multilateral and bilateral negotiations (pp. 15-16). Bilateral and regional integrations, for 

instance, provide platforms for negotiations on institutional and infrastructural projects, allow 

for public and private partnerships for financing mega-projects with value for money 

considerations. They allow for creation mechanisms that enable economic cooperations, trade 

facilitation, harmonization and standardization of products and business processes. The 
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outcomes of these bilateral and regional integrations range from coordination and management 

of trans-boundary resources, environmental externalities and tourism. For instance, Hamanaka 

(2011) emphasized WTO-plus mechanisms for capacity building, technical assistance, TBT, 

SPS, pre-shipment inspections, trade-related aspect of intellectual property rights (TRIPS) 

among economic partners, FTA members and common market participants (pp. 1-35).  These 

mechanisms and procedures can mitigate the adverse effects of ‘implicit beyond the constraints’ 

to trade and investment. Besides, tariff reductions can be the outcome of unilateral, bilateral, 

regional and multilateral agreements while exchange rates are a macroeconomic instrument 

used at a national level to enhance terms of trade.  

In this study, “Beyond the border” constraints would be restricted to “explicit beyond the border” 

constraints. In other words, this study examines the role of “explicit beyond the border” 

constraints in determining exporter’s trade. “Implicit beyond the border” constraints are assumed 

to be of marginal effects, as such they are assumed to be normally distributed and random. This 

practice is consistent with most previous studies in a similar area. The  “explicit beyond the 

border” constraints were examined here through the analysis of coefficients of (log of) real 

effective exchange rate and (log of) importer’s manufacturing tariff, the log of importer’s primary 

product’s tariff and the interaction of the latter two with exporter’s manufacturing tariff and 

exporter’s primary product’s tariff. Section 4.2.2.5 provides results for the discussions of “beyond 

the border” constraint variables.    

REER variable revealed significant trade links.   

The effect of exchange rates on exports has long been established. Several empirical studies 

investigated the impact of exchange rate on exports at both aggregated and disaggregated levels. 

While several studies conducted the link between exchange rate and trade directly (Thorbecke, 

2006; Kang, 2016; Kang and Dagli, 2018), yet several others investigated the responsiveness 

of trade to exchange rate volatility (Klyuev and Dao, 2016; Kun and Mun, 2014; Amin et al., 

2009; Kiyotaka et al., 2013). The exchange rate and trade link follow the Marshall-Lerner 

condition whereby the absolute sum of a country’s export and import elasticities (demand 

responsiveness to price) is greater than unity (Davidson, 2009). If this condition is satisfied then 

when the home country’s currency depreciates its balance of trade improves. This is significant 
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because with depreciated home currency (lower export prices), the home country can export 

more. At the same time, depreciation of home currency makes foreign goods more expensive; 

hence, it would reduce imports, and allows for import substitutions. The latter hastens the 

industrialisation process. Consequently, the interaction of increased exports and reduced 

imports results in an overall positive impact on the balance of trade. Besides, the exchange rate 

volatility as the name implies relates to fluctuations in the exchange rate that increases 

uncertainty in international trade. Hence, it would be inversely correlated with exports. 

However, the effect of the real effective exchange rate (REER) on exports alone is pursued in 

this study. Thus, the exchange rate and exports link in this study is a test of the Marshall-Lerner 

condition.          

For ASEAN6, REER had significant and negative coefficients for SITC 1, 6, 7 and 8 in Period-

I and SITC 1 in Period-II and III. Accordingly, the same variable obtained coefficients  -0.70, 

-0.23, - 0.13 and -0.33 for SITC 1, 6, 7 and 8 in Period-I; -0.63 for SITC 1 in Period-II; and -

0.44 for SITC 1 in Period-III, respectively, suggesting domestic currency appreciation impedes 

exports adversely impacting the balance of trade. For illustration, a one % increase in REER 

decreased exports by 0.70%, 0.23%, 0.13%, and 0.33% for SITC 1, 6, 7 and 8 in Period-I, 

respectively, suggesting domestic currency depreciation fosters exports favourably impacting 

the balance of trade. Similar results were obtained for ASEAN10. Hence, the industry sectors 

hard hit by currency appreciation during, and the post-AFC were SITC 1, 8, 6 and 7. 

Consequently, in Period-I, the industry hard hit by the currency appreciation was SITC 1, 

namely tobacco and beverages; SITC 6 and 8 were mildly hit; while SITC 7, which was a major 

export sector, impacted the least. These results reflect the adverse effects of the AFC that caused 

currency collapse in an environment of tight credit conditions. For instance, Stevens (2007) 

reported economic recoveries from the crisis for ASEAN6 countries less Vietnam took 

considerable time: 2-3 years (for Singapore and the Philippines) and 5-7 years (for Thailand, 

Malaysia and Indonesia) (p.86).  

The results for Period-I were consistent with the finding from (Corsetti et al., 1998, pp. 45-55) 

where home currencies of the ASEAN6 appreciated due to the appreciation of the US dollar 

relative to Japanese yen and European currencies. The currencies of ASEAN6 countries 

appreciated since they were pegged to the US dollar; consequently, they lost export 
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competitiveness. Besides, the exports generally declined for a multiple of reasons. First, a long 

period of stagnation in Japan that adversely affected exports from and borrowings to Asian 

countries pre and post AFC. Second, the sharp appreciation of the US dollar relative to the 

Japanese yen and European currencies that led to decreases in cost-competitiveness in ASEAN6 

where currencies were pegged to the dollar. Third, the increasing presence of China in 

international trade and the heightened competition for ASEAN6. Fourth, the capital flight from 

foreign investors and domestic investors looking to save heaven. Fifth, the deleveraging by 

domestic firms and tightening of monetary policy the impact they had on the general economy 

and the export sectors. Sixth, counter-cyclical monetary stance in earlier stages and later 

cyclical monetary stance to contain the impact of currency depreciation largely in Thailand 

(42%), Malaysia (37%), Indonesia (26%) and the Philippines  (29%) (Corsetti et al., 1998, pp. 

45-55). Thorbecke (2006) reinforced the findings by suggesting if the global imbalances 

triggered currency appreciation in the developed Asian region would harm developing Asia by 

making imported production inputs expensive (p.4).      

In Period-II by comparison, the findings on the REER to exports were more favourable.   REER 

depreciation created conducive currency environment for exports in most sectors. Hence, a one 

% increase in REER increased exports by 0.42%, 0.16%, 0.21%, 0.40%, 0.75% and 0.44% for 

SITC 2, 5, 6, 7, 8 and 9 in Period-II, respectively, suggesting depreciation of domestic currency 

stimulates exports according to the Marshall-learner condition favourably impacting the 

balance of trade. This shows the strongest and weakest exports due to REER fluctuates in 

Period-II were for SITC 8 and 5, namely miscellaneous manufactured goods and chemicals, 

respectively. Also, machinery and transport equipment (SITC 7) obtained moderately strong 

currency depreciation. While, the export of machinery and equipment (SITC 7) represented 

more than half of total Asian exports, and intra-Asian exports stood at 70 per cent of parts and 

components within this sector (Keat, 2009, p.268). The same study reported there was an 

adverse impact from an abnormally high cut in inventory for IT parts and components from 

global IT firms that hurt exports (p.268). Hence, the sluggish global demand for machinery and 

transport equipment contributed to reduced growth in exports for this sector. In brief, as the 

findings in this study showed the exchange rate effects on exports need to be managed using a 

trade-weighted basket of currencies and currency hedges.  
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GFC also caused Asian exports to tumble from peak to trough over 30 per cent; share market 

prices in emerging Asia plunged by more than 60 per cent; and sovereign credit default swaps 

(CDS) spreads increased by more than three folds for five Asian economies (Keat, 2009, p.267). 

These macroeconomic shocks nudged further the downward spiral. This crisis that was caused 

by US sub-prime mortgage and subsequent loss of liquidity and business confidence in the 

developed world spread across Asia through trade and capital flow channels; hence, demand 

for Asian exports reduced and capital flow reversed out of Asian region (Keat, 2009, p.267; 

iSEAS, 2008, p.6). However, for ASEAN6 economies exchange rate had little to contribute to 

the crisis; this was because the GFC was largely global demand slowdown that permeated to 

other channels. Keat (2009) reported excess credit and currency mismatch were largely absent 

in the GFC (p.269), while Kang (2016) described global trade volume averaged behind global 

GDP, unlike the pre-GFC period. From the perspective of ASEAN6, GFC transmitted through 

international trade demand channel, compared to the AFC that propagated through currency 

channel. Consequently, for ASEAN6, the long-term REER impacts were favourable in most 

sectors, including SITC 2, 7, 8 and 9. The exchange rate risk in the post-GFC world was much 

better than the Post-AFC era through the use of crawling pegs basket of currencies, inflation 

targeting and pegging hard and relatively stable currencies (Klyuev and Dao, 2016; Kiyotaka 

et al., 2013) for the advanced AMS.  This was particularly true as many Asian countries worked 

towards financial stability and better financial supervision (Kawai and Morgan, 2012). 

For ASEAN3, REER had significant and negative coefficients for SITC 5, 6, 7, and 9 in 

Period-I; SITC 3 in Period-II; and SITC 5 in Period-III. Accordingly, the same variable obtained 

coefficients -1.48, -0.81, -0.87 and -1.72 for SITC 5, 6, 7, and 9 in Period-I, respectively; -7.79 

for SITC 3 in Period-II; and -0.99 for SITC 5 in Period-III. The same variable obtained 

significant and positive coefficients for SITC 3 in Period-I; SITC 6, 8 and 9 in Period-II, 

respectively;  SITC 8 in Period-III. Accordingly, the same variable obtained coefficients 5.878 

for SITC 3 in Period-I; 0.898, 1.458 and 1.36  for SITC 6, 8 and 9 in Period-II; and 0.784 for 

SITC 8 in Period-III, respectively. For illustration, a one % increase in REER decreased exports 

by 1.48%, 0.81%, 0.87% and 1.72% for SITC 5, 6, 7, and 9 in Period-I, respectively, suggesting 

domestic currency appreciation impedes exports adversely impacting the balance of trade. For 

the same variable, the same percentage change increased exports by 5.88% for SITC 3 in 

Period-I suggesting domestic currency depreciation fosters exports favourably impacting the 
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balance of trade. Hence, the strongest adverse currency effects from currency appreciation 

observed for SITC 5, 6, 7 and 9 in Period-I. These results reflect the adverse effects of the AFC 

(in Period-I) and GFC (in Period-II) due to ASEAN3 relative open economies, and their strong 

trade links within and outside the region. The three ASEAN3 member countries (i.e. Cambodia, 

Lao PDR and Myanmar) were relatively open economies, with Cambodia exposed to EU 

markets, Lao PDR and Myanmar exposed to trade and investment with other members GMR 

(including Thailand, China, and CLMV) that were exposed to GFC.  

In Period-II by comparison, the findings on the REER to exports were more favourable to a 

narrow range of products — SITC 6, 8 and 9. Besides, the only sector that met the Marshall-

Lerner conditions of currency depreciation advantage was SITC 8 in Period-III. Hence, the 

long-term REER impacts were favourable for exports from miscellaneous manufactured 

articles (SITC 8). The REER had significant and positive coefficients for SITC 6, 8 and 9 with 

corresponding coefficients 0.898, 1.458 and 1.36 in Period-II; SITC 3 and SITC 5 with 

corresponding coefficients -7.79 and -0.99 in Period-II and Period-III, respectively. For 

illustration, a one % increase in REER increased exports by 0.89%, 1.46% and 1.36% for SITC 

6, 8 and 9 in Period-II suggesting domestic currency depreciation fosters exports favourably 

impacting the balance of trade. For the same percentage increase in REER, exports decreased 

by 7.79% and 0.99% for SITC 3 and 5 in Period-II and III, respectively suggesting domestic 

currency appreciation impedes exports adversely impacting the balance of trade. Moreover, the 

favourable exchange rate impacts were strongest and weakest for SITC 8 and 6 in Period-II, 

respectively. This was conducive for exports of this subregion, as ASEAN3 enjoys comparative 

advantages in these sectors, particularly SITC 8. By contrast, the adverse exchange rate impacts 

were strongest and weakest for SITC 3 and 5 in Period-II and III, respectively. This could 

impede exports growth, particularly since ASEAN3 heavily relies on exports from ASEAN3. 

Hence, this subregion would require exchange rate hedging and foreign reserves to hedge 

currency movements. ASEAN3 were affected by the same weakness in economic fundamentals 

that were pervasive in the developing Asian region during the AFC. For this subregion, while 

the AFC propagated through the currency channel, it is likely GFC propagated through both the 

currency and international trade demand channels. For instance, the depreciation of the Vietnam 

currency (VND) adversely affected the competitiveness of the other members of GMR as they 



Economic Integration in ASEAN Region, and International Trade 

linkages with FDI, Tourism and Environment  P a g e  | 106 

 

exported largely similar commodities with sizeable import contents (Hung and An, 2011, pp.1-

99).  

For ASEAN1, under The SFA gravity model the log of REER obtained significant and 

negative coefficients for SITC 0, 3, 4 and 8 in Period-I; SITC 1, 2 and 4 in Period-II; and SITC 

0, 1 and 2 in Period-III. The coefficients of the same variable were significant and positive for 

SITC 6 and 7 in Period-II. Accordingly, the same variable obtained coefficients -2.13, -7.05, -

400.20 and -1.22 for SITC 0, 3, 4 and 8 in Period-I. For illustration, a one % increase in REER 

decreased exports by 2.13%, 7.05%, 400.2% and 1.22% for SITC 0, 3, 4 and 8, respectively, in 

Period-I suggesting domestic currency appreciation impedes exports adversely impacting the 

balance of trade. Hence, the strongest adverse currency effects from currency appreciation 

observed for SITC 3 and 4 in Period-I. These results reflect the adverse effects of the AFC (in 

Period-I) due to ASEAN1 relative open economies, and their strong trade links within and 

outside the region.  

By comparison, in Period-II, the findings on the REER to exports were more favourable to a 

narrow range of products — SITC 6 and 7. Besides, there were a few primary sector industries 

whose exports adversely influenced by currency fluctuations (appreciation vis-à-vis its 

respective export destinations) in Period-II and III. REER obtained coefficients -9.678, -3.751 

and -230.7 for SITC 1, 2 and 4 in Period-II, respectively. The same variable received 

coefficients 1.218 and 1.345 for SITC 6 and 7 in Period-II, respectively. Hence, a one % 

increase in REER decreases exports by 9.68%, 3.75% and 230.7% in Period-II, respectively, 

suggesting domestic currency depreciation fosters exports favourably impacting the balance of 

trade. The same percentage change in the same variable caused increases in exports by 1.218% 

and 1.345% for SITC 6 and 7 in Period-II, respectively suggesting domestic currency 

appreciation impedes exports adversely impacting the balance of trade. Similarly, the same 

percentage change decreased exports by 1.79%, 7.97% and 1.83% for SITC 0, 1 and 2 in Period-

III, respectively, with similar domestic currency impacts as in Period-II. Hence, while exchange 

rate fluctuations were adverse in Period-I, they were of both signs in 40% and 60% proportions 

with the negative predominating in Period-II. The sector that experienced adverse exports due 

to currency fluctuations vis-à-vis its export destinations includes SITC 1, 2  and 4 in Period-II; 

and 0, 1 and 2 in Period-III. For ASEAN1, the results indicate its industry sectors were sensitive 
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to both the AFC and GFC. However, ASEAN1 had managed GFC better due to better currency 

management pegged with Singapore dollar (Hassan, 2010; Anaman, 2004) and the fact that 

GFC transmitted predominantly through international trade channel rather than the currency 

channel. The long-term REER impacts were favourable to exports from none of the industry 

sectors for this subregion. Long-term currency management such as currency swaps, foreign 

currency reserves and managed floats would be crucial for exports for this sub-region.   

There were several studies with similar and/or disparate results on bilateral exchange rates and 

importer’s tariffs including, Cheong et al. (2016), Anh et al. (2017), Amin et al. (2009), and 

Komorovska et al. (2007). In respect of effects of exchange rate on trade, Amin et al. (2009), 

in a trade gravity study involving SITC single-digit disaggregated data for ASEAN-5 (founding 

members of ASEAN), found significant and weak positive effects on trade in SITC 1, and 2; 

and significant and weak negative coefficients for SITC 3 and 7 for the period 1989-2006 

(p.38). These results differed in size, sign and significance for single-year estimates for 2001, 

2003, 2005 and 2006. These results are also significantly different from the results from this 

study due to the period and the limited number of trade partners. In case of Amin et al. (2009), 

they included only three trading partners (Japan, U.K and US) which could be limiting in 

ASEAN-5 exchange exposure given their substantial trade with China, South Korea and India, 

for example. Furthermore, their data involved much of the 1980s, 1990s and 2000s, which was 

known for the Great moderation27 with moderate volatility in foreign exchange whereas this 

study involved the AFC, GFC and subsequent years with considerable fluctuations in foreign 

exchange. Anh et al. (2017), in a gravity study with a SITC single-digit export data for 

ASEAN+3, identified coefficient of the real bilateral exchange rate that was significant and 

negative for the period 1990-2015. They estimated a coefficient of -0.03 for real bilateral 

exchange at the aggregate.  On the contrary, the results from this study were at SITC single-

digit level, largely negative and were significant for ASEAN3 and ASEAN1 for all three 

periods. The coefficients in this study were robust, reflecting smaller clusters of countries and 

shorter data span with limited offsets across time for bilateral currency effects across countries.    

The exports from the three subregions of ASEAN responded to both AFC and GFC. While 

exports from a number industries in all subregions were exposed to severe exchange 

fluctuations with adverse impacts to exports in the post-AFC era, the influence of the GFC on 
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exports from these subregions was lessened while non-trivial. The AFC was a debt-laden Asian 

currency crisis that had caused capital flights and flight for quality. Hence, currency 

depreciation made importing for most Asian countries expensive. Thorbeck (2006) reported the 

currency depreciation made importing of production inputs and capital goods difficult for 

developing Asia (p. 3-4). The subsequent currency depreciation of the US dollar against the 

Japanese Yen and the EU currencies, caused most Asian currencies to appreciate rendering 

exports rather expensive. Hence, these caused a slowdown in exports in all Asian subregions in 

the post-AFC era. Besides, the currency fluctuations did not impede exports in the post-GFC 

era for all ASEAN subregions. For this subregion, while the AFC propagated through the 

currency channel, the GFC transmitted predominantly international trade demand channels. The 

factors that contributed to better exchange rate environment in the ASEAN region in the post-

GFC ear include increased integration, financial market supervision, monetary cooperations 

and trans-boundary economic cooperations. Increased integration allows increased FDI and 

vertically integrations production chains across the region, reducing exchange rate fluctuations, 

for instance, through bilateral currency swap agreements (Almekinders et al., 2015). Besides, 

the international production and distribution networks remain on expansion with economic 

integration process allowing for deeper intermediate goods trade in the Asian region and 

increased exports of final goods trade to the rest of the world (Kiyotaka et al., 2013). Hence, 

the convergence of the macroeconomic environment of the three subregions and their regional 

and global integration would help in stabilizing the fluctuation of currencies in the region. More 

currency stability in the ASEAN region can be attained and maintained through pegging a 

basket of trade-weighted currencies of major trading partners. Especially, the ASEAN region 

benefits more if member countries aim for an economic and a currency union.          

Tariff variables uncovered noteworthy results for exports.   

For ASEAN6, importer’s manufacturing tariff had significant and negative coefficients for 

SITC 0, 1, 2, 7 and 8 in Period-I; SITC 4 in Period-II; and SITC 0, 3, 4 and 7 in Period-III. 

Accordingly, a one % increase in importer’s manufacturing tariff decreased exports by 0.09%, 

0.13%, 0.07%, 0.10% and 0.07% for SITC 0, 1, 2, 7 and 8 respectively, in Period-I; 0.09% for 

SITC 4 in Period-II; and 0.04%, 0.09%, 0.07% and 0.05% for SITC 0, 3, 4 and 7 in Period-III 

suggesting the adverse impact of tariffs on exports. It is also noticeable tariff effects as a trade 
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barrier reduces reduced over time. The same variable obtained significant and positive coefficients 

for SITC 5 and 9 in Period-I; SITC 5, 6 and 9 in Period-II and III. Accordingly, a one % increase 

in importer's manufacturing tariff increased exports by 0.07% and 0.12% for SITC 5 and 9 in 

Period-I; 0.1%, 0.11% and 0.08% for SITC 5, 6 and 9 in Period-II; and 0.08%, 0.08% and 0.07% 

for SITC 5, 6 and 9 in Period-III. In brief, importer’s manufacturing tariff adverse impact on 

exports diminished over time with a few exceptions.        

For ASEAN6, importer’s primary-product tariff had significant and positive coefficients for 

SITC 0,1, 2, 5, 6, 7 and 8 in Period-I; and all products in Period-II and III. Accordingly, a one % 

increase in importer’s manufacturing tariff increases exports by 0.121%, 0.129%, 0.161%, 

0.051%, 0.121%, 0.0837% and 0.0502% for SITC 0, 1, 2, 5, 6, 7 and 8 in Period-I, respectively. 

The same percentage change increase in importer’s manufacturing tariff increases exports by 

0.224%, 0.355%, 0.161%, 0.387%, 0.265%, 0.138%, 0.230%, 0.245%, 0.195% and 0.146% for 

SITC 0 to 9 in Period-II, respectively. Likewise, the same percentage change increase in 

importer’s manufacturing tariff increases exports by 0.194%, 0.259%, 0.142%, 0.295%, 0.190%, 

0.102%, 0.198%, 0.189%, 0.140% and 0.095% for SITC 0 to 9 in Period-III, respectively. The 

coefficients of importer’s primary-product tariff were predominantly significant and positive 

for the following reasons. First, a preferential tariff or export subsidies have a positive effect on 

trade flows. Subsidies are rampant with primary sector tariffs. Compared with the coefficients on 

tariffs export subsidies tend to have a stronger impact on trade flows (Komorovska et al., 2007, p. 

16). Second, a positive coefficient for importer’s primary-product tariff may occur with specific 

tariffs. This is because specific tariffs are more complex than ad valorem tariffs, and at the same time hard 

to account for all of them. They are mainly introduced to restrict imports from competitive counties with 

large exports. This is evidenced by the tariff cost rising with the volume of exports. Third, tariff reductions 

in some sectors incentivise innovativeness in products, transportation logistics, and distribution networks. 

Rubini (2011) argue tariff reduction positively associate with exports through the incentive it creates for 

innovation and inventions that contribute to increases in the extensive and intensive margins of exports 

(p.2). While tariff reductions, for instance, due to RTAs motivate new entrants into the export market, it 

also incentivises existing firms to innovate to take advantage of economies of scale and scope. A country 

with considerable market access in terms of tariffs may have worse access due to NTBs, and this 

is reflected in the positive coefficient of importer’s primary-product tariff (Komorovska et al., 

2007, p. 16). ASEAN has introduced significant levels of NTMs in the decade leading to AEC formation.  
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For ASEAN3, importer’s manufacturing tariff had significant and negative coefficients for 

SITC 6, 7 and 8 in Period-I; SITC 1, 2, 6, 7, 8 and 9 in Period-II; and SITC 1, 6, 7, 8 and 9 in 

Period-III. Accordingly, a one % increase in importer’s manufacturing tariff decreased exports 

by 0.15%, 0.20% and 0.15% for  SITC 6, 7 and 8 in Period-I; 0.36%, 0.14%, 0.13%, 0.12%, 0.21% 

and 0.52% for SITC 1, 2, 6, 7, 8 and 9 in Period-II; and 0.28%, 0.14%, 0.15%, 0.22% and 0.35% 

for SITC 1, 6, 7, 8 and 9 in Period-III, respectively. The importer’s manufacturing tariff 

diminished for exports of the manufacturing sectors over time. Also, the highest coefficients for 

the same variable were reported for exports of SITC 0 and 9 in Period-II and III. Besides, 

importer’s manufacturing tariff obtained significant and positive coefficients for SITC 2 and 3 in 

Period-I alone. The positive coefficient is likely a result of one or a combination of the reasons 

discussed in the paragraph for ASEAN6.   

By contrast, importer’s primary-product tariff had significant and positive coefficients for 

SITC 6 and 7 in Period-I; SITC 1, 3, 6, 7 and 8 in Period-II; and SITC 3, 6, 7 and 8 in Period-III. 

Accordingly, a one % increase in importer’s primary-product tariff increased exports by 0.18% 

and 0.24% for SITC 6 and 7 in Period-I, 0.25%, 1.24%, 0.25%, 0.22% and 0.13% for SITC 1, 3, 

6, 7 and 8 in Period-II, and 0.83%, 0.27%, 0.15% and 0.08% for SITC 3, 6, 7 and 8 in Period-III, 

respectively.  First, a preferential tariff or export subsidies have a positive effect on trade flows. 

For instance, this subregion benefits from the preferential treatments from developed countries 

include non-reciprocal preferential access to EU countries in the form of reduced or zero tariffs 

under Generalised Scheme of Preferences (GSP) for developing countries and everything but arms 

scheme for least developed countries (European Parliament, 2018). The US has GSP that was 

suspended between July 2013 and June 2015, since it was reinstated, allowing illegible importers 

to claim their entitlement retrospectively (US CBP, 2018). Other rationales for the positive 

coefficients are as per the discussion in the paragraph for ASEAN6. For this subregion, the 

strongest importer’s manufacturing product and importer’s primary-product tariff were for SITC 

1, 8 and 9 and SITC 1, 3 and 6 in the medium-term, respectively. 

 For ASEAN1, importer’s manufacturing tariff had significant and negative coefficients for 

SITC 4 in Period-I; SITC 5 in Period-II; and SITC 0, 1 and 2 in Period-III. Accordingly, a one % 

increase in importer’s manufacturing tariff decreases exports by 253% for  SITC 4 in Period-I; 

0.41% for SITC 5 in Period-II; and 5.66% for SITC 4 in Period-III. Only a few industry sectors 
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exports were affected by importer’s manufacturing tariff, and the impact diminished over time. 

Similarly, importer’s manufacturing tariff had significant and positive coefficients for SITC 0, 

5, 6, 7 and 8 in Period-I; SITC 3, 4 and 6 in Period-II; and SITC 2, 3 and 6 in Period-III. 

Accordingly, a one % increase in importer’s manufacturing tariff increases exports by 0.72%, 

0.33%, 0.37%, 0.35% and 0.23% for  SITC 0, 5, 6, 7 and 8 in Period-I; 1.58%, 79.23% and 0.38% 

for SITC 3, 4 and 6 in Period-II; and 0.53%, 0.71% and 0.32% for SITC 2, 3 and 6 in Period-III, 

respectively. The importer’s manufacturing tariff obtained significant and positive coefficients for 

several industry sectors as a result of one or a combination of the reasons discussed in the 

paragraph for ASEAN6. However, the impact of importer’s manufacturing tariff was significant 

for fewer industry sectors in Period-II, compared to Period-I, particularly for primary sectors. The 

same is true in the long-term.    

Besides, importer’s primary-product tariff obtained significant and negative coefficients for 

SITC 5 to 9 in Period-I; SITC 4, 6 to 8 in Period-II; and SITC 0, 2, 6 to 9 in Period-III. 

Accordingly, a one % increase in importer’s primary-product tariff decreases exports by 0.47%, 

0.79%, 0.89%, 0.66% and 0.60% for SITC 5 to 9 in Period-I; 47.56%, 0.43%, 0.45% and 0.35% 

for SITC 4, 6 to 8 in Period-II; and 0.38%, 0.39%, 0.40%, 0.43%, 0.37% and 0.35% for SITC 0, 

2, 6 to 9 in Period-III, respectively. Generally, the impact of the importer’s primary-product tariff 

diminished yet remained significant over time. Besides, Importer’s primary-product tariff had 

significant and positive coefficients for SITC 1 and 4 in Period-I and SITC 5 in Period-II. 

Accordingly, a one % increase in importer’s primary-product tariff increased exports by 0.88% 

and 3.11% for SITC 1 and 4 in Period-I; and 0.37% for SITC 5 in Period-II. At the same time, a 

positive coefficient for Importer’s primary-product tariff limited, the same rationale applies to the 

other two subregions.  

Despite continuous tariff reductions across product groups within ASEAN, certain sectors had 

shown increases in importer’s manufacturing tariff elasticities to exports due to a combination of 

factors.  The importer’s manufacturing tariff coefficients increased for SITC 4, 5 and 6 for 

ASEAN6; SITC 1, 2, 8 and 9 for ASEAN3; and SITC 5 and 6 for ASEAN1 over time. This is 

likely due to increasing use of custom valuations, preferential tariffs, MFNs and non-tariff barriers 

to trade that increased the compliance costs and incentivised switches from one product category 

to a different product category, from one country to a different country. For instance, Cheong et 
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al., (2016) argued the change in trade costs due to change in tariffs could be of multiple of trade 

cost sources (p.2).  Hence, the tariff liberalisation had been somewhat impeded by these trade 

costs, including compliance costs. Besides, Hapsari and Mangunsong (2006) argued import values 

of products whose CEPT tariffs were lower than MFN tariffs were not significant relative to total 

imports (p.6).  They also identified falling margin of preference (the difference between MFN and 

preferential tariffs) over time.  

In respect to the importer’s manufacturing tariff and importer’s primary-product tariff, there were 

studies with similar and/or varied results. Cheong et al. (2016), in a study of bilateral tariffs 

between 149 exporting countries and 90 importing countries involving the Harmonized system 2-

digit level of products over 1990-2010, revealed significant and negative coefficients for the tariff 

to exports (in intensive margin) for several industries (p. 39). They also identified with significant 

and positive coefficients notwithstanding for a limited number of industries. Their results 

generally agree to this study findings. For instance, a greater number of industries with positive 

coefficients to exports for ASEAN6 compared to the other two subregions suggests the innovation 

capacity of the larger subregion due to tariff reductions, other things being equal. Besides, for 

ASEAN6, importer’s primary-product tariff tends to be stronger than importer’s manufacturing 

tariff. It increased intensively and extensively overtime, while importer’s manufacturing tariff 

diminished intensively and extensively overtime. These results are coherent with the 

industrialisation process that ASEAN6 has embarked. Besides, importer’s primary-product tariff 

remain a heavy burden on the exports of the primary sector. These suggest transport, search and 

distribution network consideration limit exports from primary sectors to nearby economies. By 

contrast, for ASEAN3, importer’s primary-product tariff tends to be stronger than importer’s 

manufacturing tariff. Importer’s primary-product tariff increased intensively and extensively 

overtime, while importer’s manufacturing tariff diminished intensively and increased overtime 

extensively.  Besides, both importer’s primary-product tariff and importer’s manufacturing tariff 

remain significant in both the primary and secondary sectors. However, both these tariffs are 

heavy burdens on the exports of the primary sector. While the findings for manufacturing sectors 

are consistent with trade liberalisation and industrialisation processes, the findings for the primary 

sectors indicate a lot is remaining in terms of reducing trade barriers and bolster trade facilitation. 

In contrast, for ASEAN1, importer’s primary-product tariff tends to be stronger than importer’s 

manufacturing tariff. It decreased intensively and extensively overtime, while importer’s 
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manufacturing tariff diminished across industries while increased exports for a given sector 

overtime. Besides, both importer’s primary-product tariff and importer’s manufacturing tariff 

remain significant in both the primary and secondary sectors. ASEAN1 has considerable work in 

reducing trade barriers and enhance trade facilitation efforts.   

The tariff elasticities to exports from Amin et al. (2009) were generally consistent with these 

research results except their yearly estimates for 2001, 2003, 2005 and 2006 rendered their results 

limited. The results from Cheong et al. (2016) and this study demonstrate tariffs have lagged 

effects as well as contemporaneous effects. For instance, the same paper argued tariff changes 

constitute changes in trade costs in general (p.2). For ASEAN3, elasticities of importer’s 

manufacturing tariffs and primary products tariffs to exports were largely positive whenever they 

were significant except SITC 7 and 8 (for manufacturing tariffs) and SITC 0 (for primary products 

tariffs), particularly in Period-II & III. Komorovska et al. (2007) explains significant and positive 

coefficients in a market environment where NTMs or specific tariffs are rampant, which create 

high compliance costs (p.16). Similarly, they found positive tariff elasticities for primary 

agricultural sectors due to the removal of import tariffs by OECD countries. For ASEAN1, the 

elasticities of importer’s primary products tariffs to exports were significant and negative for the 

majority of industry sectors except SITC 4 (for manufacturing tariffs) particularly in Period-II & 

III suggesting easy market access for the majority of these products. Brunei’s main trading 

partners include other ASEAN, Japan, China, the Republic of Korea, Australia, the EU and the 

USA (Mensah and Abekah-Koomson, 2014, p.14). On the contrary, the converse was true for 

manufacturing industry sectors (except SITC 7 and 8 in Period-III) suggesting increased use of 

NTMs as barriers to trade. Also, AFC and GFC, both presented barriers to access to trade credits, 

access to foreign exchange and borrowings.  

In sum, the results from the other empirical studies agree with this study results in several ways. 

Generally, manufacturing-product tariffs tend to be generally significant and negative, suggesting 

tariff as a trade barrier in these sectors. Besides, primary products tariffs tend to be generally 

significant and positive, suggesting these sectors are not liberalized enough in the international 

trade environment. Hence, primary products tariff compounds adverse effects of subsidies, 

preferential and specific tariffs as well as NTMs that could distort the true relationship between 

tariffs and exports.  
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For ASEAN10, similar results were obtained for Real Effective Exchange Rate (REER), 

importer’s manufacturing tariffs and importer’s primary-product tariffs. The results for ‘Beyond 

the border’ constraints for ASEAN10 predominated by what occurs in ASEAN6 region as leading 

economies in the region.   

Therefore, Hypothesis II that states, “While ‘behind the border’ constraints and ‘beyond the 

border’ constraints for trade across manufacturing sectors for advanced economies of the 

region such as Singapore, Malaysia, Thailand and the Philippines reduce significantly over 

time signifying open-regionalism, these barriers may change slowly for small countries of 

Cambodia, Lao PDR, Myanmar” was supported by the empirical results. The evidence on 

‘behind the border’ and “beyond the border” was stronger than the case for “home bias”.     
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4.4 Conclusions   

The study analyses and evaluates (i) traditional trade determinants, (ii) ‘behind the border’ 

constraints and (iii) ‘beyond the border’ constraints using SFA, FE, RE, and PPML gravity models 

for three ASEAN subregions using two ten-year windows and a third one for the entire export 

data. The study was motivated by trade liberalisation and economic integrations in the region, 

including the formation of AEC in 2015. This research study is the original in the sense that it 

strategically groups the AMS into three subregions based their stages of economic development. 

It is a comprehensive empirical study in a sense it accounts for each ASEAN member country. 

The study also estimates coefficients of trade determinants, ‘behind the border’ constraints and 

‘beyond the border’ constraints at SITC two-digit industry sector level, unlike most previous 

studies. The findings from this study are significant to the extent that export-driven growth 

dependence on diverse international trade across industrial sectors that respond to trade stimuli 

and trade barriers differently. Little has been researched before at industry-level to much the large 

pool of aggregate trade studies. This research identifies salient results from the gravity models 

estimates involving disaggregated exports data at SITC two-digit level clustered at SITC single-

digit level for the three periods mentioned above.  

The findings on traditional trade determinants, including economic size variables, variables, 

population and distance were consistent with the large bodywork in empirical gravity studies. For 

ASEAN6, the importer's GDP (per capita) has theoretical consistent, significant and positive 

coefficients in all three periods suggesting international demand from countries with high-income 

levels as well as large economic size for exports from all sectors. Besides, for ASEAN3 and 

ASEAN1, the income level and income size variables obtained a mix of positive and negative 

coefficients. Furthermore, for ASEAN6 and ASEAN1, coefficients for exporter and importer’s 

GDPs suggest a partial alignment of supply push and demand pulls whereby exporter’s from these 

subregions were able to generate economies of scale and utilize their comparative advantages to 

satisfy the international demand. However, this was true in fewer sectors (manufacturing) than 

international demand implied. For ASEAN6, the biggest challenge was absorption capacity 

whereby industry sectors in this region shifted production to satisfy domestic consumption 

whereas for ASEAN1 the major challenge was creating capacity, particularly in manufacturing 

sectors where international demand extant. By contrast, for ASEAN3, the results for the same 
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variables indicate capacity shortages to meet international demand significantly, particularly in 

SITC 3 and 8. Sohn (2005) identified GDP as a proximate determinant of production capacity and 

size of the market (p.419).  Karamuriro and Karukuza (2015) associate exporter’s GDP/importer’s 

GDP with greater supply/greater demand of exporting country/importing country. Similarly, 

Nagasi (2009) and Hallek (2006) associate larger GDP’s within creased trade.  Hence, the ASEAN 

subregions need to maximize capacity to benefit from economies scale in most sectors.    

By comparison, for ASEAN6 and ASEAN1, the significant and positive coefficients for exporter 

and importer’s GDP per capita were more aligned, particularly for exports of all manufacturing 

sectors for the former, and for exports from SITC 3, 5, 7 and 9 in the case of the latter. However, 

for ASEAN1, exporter’s GDP per capita generated more exports productivity than importer’s 

GDP per capita, particularly in SITC 3, 5, 7 and 8 in the medium-term suggesting the benefit from 

exporter’s facilitation efforts and quality institutional setups towards exports high quality and 

high-value products to high-income countries. For ASEAN3, there were significant alignments in 

the export efficiency of the above two variables for the exports of SITC 6 in the medium-term; 

and SITC 3 in the long-term. For the same subregion, other sectors showed positive signs even 

though when they were not significant – SITC 0, 3, 5 and 9 in the medium-term. Hence, for all 

three subregions, a significant level of work remain to move up the value ladder into producing 

high-value and high-quality products. De Groot et al. (2005) explicated the link between GDP per 

capita and institutional qualities between trading partners. High-quality institutions remain 

fundamental for exports of medium and high technology products and escalate exports of high-

quality products. Besides, the positive coefficients of exporter’s GDP per capita are associated 

with the increased quality of infrastructure, better business climate and diversification 

(Armstrong, 2007), higher capital endowment ratio (Kepaptsoglou et al. 2010, p.3). Hence, all 

three subregions need to augment these institutional and infrastructural enhancements across 

industries.      

For ASEAN6, the alignment between importer’s GDP/GDP per capita and exporter’s 

GDP/GDP per capita across products/industries implies past policy initiatives were somehow 

effective and efficient. While the coefficients for the GDP and GDP per capita variables 

together show AMS has gone up the value ladder across industries, there is still a lot to be 

gained from further innovation and developing markets for low-value and quantity based 
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commodities with developing countries. Equally, some products/industries would be better 

promoted to high-income countries than the case at present where they were marketed to 

developing countries markets. Policy measures need to be designed to promote less favourable 

products/industries (to export to importers/exporter’s GDP) to favourable status, and the 

favourable products/industries to strongly favourable status. Hence, market search and 

promotions through trade fairs and trade missions play a greater role. On the other side, the 

ASEAN sub-regions need to progress up the value ladder. One way to do this would be through 

further trade liberalisation, trade facilitation and development cooperation efforts. 

Infrastructural investment, coupled with human capital development and research and 

development incentives catered for the particular industries fills the gap within the exporting 

countries.  

The ASEAN sub-regions revealed interesting results in relation to their economic size and 

income levels. For instance, ASEAN6 has not completed the transition from exports of low-

value and quantity-based commodities to exports of high-value and quality based commodities 

in all sectors except SITC 3. Hence, this sub-region predominantly exports to developing 

countries where imports of low-value and quantity-based commodities significant. On the other 

side, this sub-region expands and deepens human and physical capital investments, procure 

embodied and disembodied technologies, deploys advanced research and development to grow 

its high-value and quality based commodities exports to developed countries. The latter has to 

be undertaken with economic and trade liberalisations. For ASEAN3 and ASEAN1, the above 

results hold for all sectors except SITC 1, 4 and 7 in case of the former, and manufacturing 

sectors alone in the case of the latter. For these two sub-region capacity building takes priority 

to maximize exports to countries with large economic size. On the other side, industrialisation 

requires the broadening and deepening the capital investment, research and development and 

deployment of technology. Hence, increased FDI, Greenfield investments and M&A, joint 

ventures, and licensing etc. are some of the policy instruments to bring about industrialisation. 

On the other side, economic and trade liberalisation goes in tandem with the industrialisation 

processes.       

The distance and the population variables uncovered noteworthy findings. The distance 

coefficient indicated exports to nearby countries were significant for ASEAN6 for the majority 
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of industry sectors. For ASEAN3, the coefficient of the same variable indicated exports to 

nearby countries in more industry sectors (SITC  2, 6, 7 and 9) than exports to distant countries 

(SITC 0 and 8). On the other side, for ASEAN1, exports tend to be more efficient with distant 

countries in the most critical industry sectors (SITC  3, 5 and 7). The distance coefficient 

suggests deeper economic integration within the ASEAN region except in the case of ASEAN1. 

For ASEAN6, the population variable distilled the domestic consumption competition with 

exports in a considerable number of manufacturing sectors increased productivity of labour 

dominated. This is plausible considering the population size of these economies with a growing 

middle class. For ASEAN3 and ASEAN1, labour was more productive in exports of 

manufactured goods in the long term than in the medium term. For all three sub-regions, there 

was also evidence of labour migration from capital-intensive industries to labour-intensive 

industries, and growing labour productivity. Therefore, for ASEAN subregions, the primary 

recommendation is the creation of national Economic and Social Councils (ESCs) to work 

under the guidance and supervision of ASEAN Social-Cultural Council (ASCC) to coordinate 

labour market surveys and studies with ASCC, and advice their respective governments. Well 

designed policy programs through direct involvement of ESCs will address the equity, fairness 

and equal participation of the labour force from rural, urban areas, among women and minority 

groups.  

‘Behind the border’ constraints were the other trade barriers established for the three 

subregions. For ASEAN6, Strong coefficients of the gamma coefficients in SITC 0, 2, 3, 4, 5 

and 6 were supported by coefficients suggesting ‘behind the border’ constraints physical capital 

(SITC 3 and 4), mobile phone/ICT (SITC 3, 4, 5 and 6), electricity (SITC 3, 4 and 9). Also, 

technical cooperation grants showed strong coefficients in SITC 2, 3, 4, 5 and 6 suggesting the 

‘behind the border’ constraints in these sectors could be ameliorated with technical cooperation 

grants. For ASEAN3, Strong coefficients of the gamma coefficients in SITC 0, 2, 3, 4, and 6 

were supported by coefficients suggesting ‘behind the border’ constraints physical capital 

(SITC 6 and 7), mobile phone/ICT (SITC 3 and 7), electricity (SITC 5 and 7). However, there 

were no significant impact form technical cooperation grants. By contrast, for ASEAN1, Strong 

coefficients of the gamma coefficients in 0, 4, 5, 7 and 9 were supported by coefficients 

suggesting ‘behind the border’ constraints physical capital (SITC 1 and 8), mobile phone/ICT 

(SITC 3 and 7), electricity (SITC 4 and 8). Also, technical cooperation grants showed positive 
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significant/positive signs in SITC 3 and 7/SITC 1 and 8, suggesting the ‘behind the border’ 

constraints in these sectors could be ameliorated with technical cooperation grants.  

These institutional and infrastructural rigidities were stronger for ASEAN3 than for ASEAN6 

or ASEAN1. However, they indicated signs of improvement over time. Hence, these countries, 

particularly members of ASEAN3, need to ameliorate these institutional and infrastructural 

rigidities through building electricity, ICT, highway, railway, seaports and airport 

infrastructures and their supporting institutions. 

‘Beyond the border’ constraints were measured through the estimation of ‘explicit beyond 

the border’ constraints — REER and importer’s primary-product tariff and importer’s 

manufacturing tariff. The impact of REER was varied across subregions and across time. For 

all the three subregions, the REER was more favourable in Period-II (post GFC), compared to 

Period-I (post-AFC). This was due to likely better governance in the financial markets of the 

ASEAN countries. However, it was also due to the GFC used international exports demand 

channel rather than the currency channel. The post-GFC, growth in international trade was 

lagging behind growth in GDP, which was not the case pre-GFC. Besides, currencies in 

majority AMS were stabilizing as AMS employed managed floats and pegging to a basket of 

currencies. All industry sectors were exposed to favourable REER environment except SITC 0, 

1, 3 and 4 for ASEAN6; SITC 6, 8 and 9 for ASEAN3; and SITC 6 and 7 for ASEAN1 in 

Period-II.  

Besides, only fewer industry sectors showed export competitiveness to REER in the longer-

term — for ASEAN6 in SITC 2, 7, 8 and 9, SITC 3, 6, 7 and 8 for ASEAN3 and none for 

ASEAN1.  Hence, these sectors with favourable REER, in the respective subregions need to 

promote exports, other things being equal through exchange rate policies. Besides, adverse and 

significant currency fluctuations were sustained in SITC 1 for ASEAN6; SITC 3 for ASEAN3; 

and SITC 1, 2 and 4 in the medium-term. These need to be managed through appropriate policy 

instruments such as credit swaps and bank trade credits. Importer’s primary product’s tariff was 

more favourable than importer’s manufacturing’s tariff across time and subregions. This is 

more apparent in ASEAN6 than ASEAN3 or ASEAN1. Hence, the positive coefficients for 

importer’s primary product’s tariff suggest the respective subregions benefit from preferential 
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tariffs and subsidies. Besides, the importer’s manufacturing’s tariff obtained some positive 

coefficients that were likely from innovations and reallocation decisions that tend to increase 

the extensive and intensive margins of exports. The results also highlight there is a need to 

control for non-tariff barriers that were one factor among several that render a tariff coefficient 

positive in trade gravity models.   

Tariff impacts of exports in the ASEAN subregions identified the importance of (i) preferential 

tariffs, (ii) subsides, (iv) tariff reduction as an incentive to stimulate innovations and (iii) NTMs. 

For ASEAN6, importer’s manufacturing tariff effect on exports diminishes over time consistent 

with the trade liberalisation theory that explains tariff reduction enhances exports, other things 

being equal. Besides, the effects of importer’s manufacturing tariff in the primary sectors were 

overshadowed by preferential tariffs and subsidies in importing countries, while its reduction 

in overtime incentivised export products innovations in the manufacturing sectors. However, 

these effects were stronger in primary sectors relative to the manufacturing sectors. For 

ASEAN3, importer’s manufacturing-product tariff effects on exports generally diminished 

intensively in manufacturing sectors and increased extensively across primary and 

manufacturing sectors. By contrast, the effects of importer’s primary-product tariff increased 

intensively for 50% of manufacturing sectors exports and increased extensively for the primary 

and manufacturing exports. For this subregion, importer’s primary-product tariff dominates the 

exports from primary sectors, importer’s manufacturing-product tariff dominates exports from 

the manufacturing sectors. For ASEAN3 and ASEAN6, the effects of importer’s primary-

product tariff were overshadowed by preferential tariffs and subsidies in the primary sectors its 

reduction overtime incentivised export products innovations in the manufacturing sectors. 

Hence, this variable revealed significant and positive coefficients across industries. For 

ASEAN1, the tariff coefficients imply tariff reduction induces creativity and innovation in 

exports of manufacturing sectors, while tariff reduction creates trade barriers in the exports of 

primary sectors. For the same subregion, there was an increase/decrease in the importer’s a 

manufacturing/primary-product tariff for exports from primary/manufacturing sectors 

overtime. Furthermore, for this subregion, the examination of the importer’s manufacturing-

product tariff overtime indicates structural shift overtime towards exports of resource-based 

manufacturing (SITC 3, 4 5 and 6).         
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In sum, the ASEAN subregions have stabilized their currencies over time and reversed the 

adverse effects of capital flights and flights to quality in the post-AFC era. Besides, only 

primary sectors sustained the adverse effects of currency fluctuations in Period-II. Hence, 

ASEAN3 and ASEAN1 had better adopt currency management techniques employed by 

ASEAN6. Besides, the effects of tariffs on exports of the ASEAN subregions remain a 

significant aspect of international trade policy. Hence, the ASEAN region should aim for 

currency and custom unions to further stabilize their trade determinants – particularly tariffs 

and exchange rates.  
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CHAPTER 5: The Influence of the formation of AFTA/AEC, Potential 

RCEP, Potential CPTPP, and WTO on Trade 

5.1 Introduction 

This study concerns the study of the influence formation of AFTA, AEC, potential RCEP, 

potential CPTPP and WTO have had on trade flows across the ASEAN region. The study was 

undertaken to analyse and evaluate the effects of economic integration and trade liberalisation 

on trade flows that took place leading up to the AEC formation in 2015, through an examination 

of RTA binary variables. The trade creation and trade diversion effects of potential CP (TPP) 

and RCEP were undertaken to analyse and evaluate the potential trade among potential 

members of mega-RTAs such as CP (TPP) and RCEP to uncover the potential-trade of 

membership to these mega-RTAs. The ASEAN region was grouped into three subregions based 

on the member countries stages of economic development for this RTAs analysis and 

evaluation. As such, the results are indicative of the ex-post analysis of the trade potential for 

ASEAN member countries clustered into three subregions: ASEAN6, ASEAN3 and ASEAN1. 

ASEAN10, for the entire region was also selectively estimated, and incorporated in the analysis. 

In addition, the research study concentrated on the 10 ASEAN member countries as exporters 

(put into three subregions) and about 250 importing countries and dependent territories for the 

period 1995 to 2016. This research work used exports data at SITC two-digit level as a 

dependent variable. It also used standard macro-economic variables such as GDP, population, 

distance, openness (trade/GDP), tariffs, REER, FDI as explanatory variables. It also used a third 

set of variables —such as contiguity, common language, colonial ties, remoteness and tourism 

as control variables.  

Primarily, the two prominent concepts in RTAs analysis and evaluation were dwelt on: trade 

creation and trade diversion effects. Trade creation effect arises when the RTA expands trade 

among members without reducing trade with nonmembers, whereas trade diversion arises when 

trade expands among members at the expense of nonmembers (Iris, 2010, p.8; WTO, 2012, 

p.109). Trade creation and diversion studies involve analysis of two dummy variables. The first 

binary variable signifies the case whereby both exporter and importer in international trade are 

members of a given RTA, and the second binary variable represents the case whereby only the 
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importer is a member of an RTA under consideration. While positive coefficients for both 

suggest the case for trade creation, a positive coefficient in the first one and a negative 

coefficient in the second one would suggest trade diversion (WTO, 2012, p.109). In the absence 

of imports from the RoW, there are two scenarios to closely examine to infer occurrence of 

trade diversion effects. Firstly, this study examines the coefficients of imports from each 

subregion from the other two regions to infer trade diversion effects. Hence, if the 

OneAFTAimp (intra-AFTA imports) has negative coefficients this implies trade creation to the 

RoW. Secondly, if the OneAFTAexp (extra-AFTA exports) has negative coefficient it is said 

to have trade diversion way from the RoW, and towards the ASEAN region. Thirdly, when the 

coefficient of BothAFTA us negative it implies absence of trade creation effects. Otherwise, in 

the absence of these scenarios trade creation effects are said to have taken place. Several 

empirical studies endorse such practice and application (Yotov et al., 2016, p. 5). For instance, 

WITS (2019) and Yang and Martínez-Zarzoso (2014) suggest its negative and significant 

coefficients denoted a ‘negative trade diversion’ — a trade diversion away from a member of 

RTA (ASEAN6) to a nonmember of RTA or expansion of extra-RTA exports to the ROW. This 

is equivalent to trade creation effects.  

This chapter is divided into three major sub-sections: results, discussion, conclusion and 

recommendation sections. This chapter also covers the following hypotheses and respective 

corollaries.  

Hypothesis III: Impacts of AFTA/AEC, RCEP and TPP on trade creation/diversion varies 

depending on the type of industries/products.  

Corollary 1: There have been substantial levels of trade creations episodes from RCEP and 

TPP while trade diversion episodes have dominated AFTA.  

Corollary 2: Extra-regional trade from RCEP has been significantly intensive (“how much per 

unit”) and extensive (“how many units”) than TPP or AFTA.   
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5.2 Results: Impacts of AFTA/AEC, RCEP and TPP on trade creation/diversion 

varies depending on the type of industries/products  

The gravity model estimations under SFA, RE, FE and PPML models obtained R2 adjusted in 

the range of 0.31- 0.55 for all three periods. The observations range from 20,000 – 25,000 for 

SITC 0, 5, 6, 7 and 8; between 2,300 – 4,500 for SITC 1, 3, 4 and 9; and around 12,000 for 

SITC 2 in Period-I. Also, the observations for each of the above clusters products doubles and 

triples in Period-II and III, respectively. For SFA gravity model, the observations were similar 

to the above three models for all periods. Besides, sigma u was greater than sigma v for SITC 

1, 3, 4 and 6 in Period-I; SITC 0, 2, 3, 4 and 6 in Period-II; and SITC 1, 3, 4 and 6 in Period-

III. Hence, for the above products/sectors, the between-group variation dominated the in-

between-group variations. Besides, the gamma coefficient ranged between 0.175 -0.978 except 

SITC 1 and 7 with gamma coefficients of 0.0964 and 0.077 in Period-II, respectively; between 

0.232 - 0.998 except SITC 7 with gamma coefficients of 0.102 in Period-II; and between 0.292 

- 0.672 except SITC 5 and 7 with gamma coefficients of 0.082 and 0.0974 in Period-III, 

respectively. Hence, the data were amenable for The SFA gravity model for most 

sectors/products. All sectors were clustered at SITC single-digit level, and industry and time 

fixed effects were used all four models. The significance level (α) for the individual explanatory 

variables in all four models were set at 0.01, 0.05 and 0.1 degrees of significance. Hence, in 

this way when the p-value (computed probability statistics) is less than the significance level, 

it suggests the null hypothesis given at the beginning of the study is rejected, and the alternative 

hypothesis is supported. The converse is true if the p-value (computed probability statistics) is 

greater than the significance level.      

The following four sections provide gravity estimates on trade creation and trade diversion 

effects due to AFTA/AEC, RCEP and TPP for ASEAN10, ASEAN6, ASEAN3 and ASEAN1.  

5.2.1 Hypothesis III and Corollaries: AFTA/AEC, RCEP and TPP and Trade 

Creation/Diversion Effects 

Intra-regional trade is said to create trade when the coefficient of the binary variable is significant 

and positive, signifying membership of both exporter and importer in a regional bloc. It is said to 

create a contraction in trade when this coefficient is significant and negative. The same is true for 

extra-regional trade binary variables that signify membership of either the importer or the 
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exporter. When these variables obtain positive and significant coefficients, they said to create 

trade creation effects.  When these variables obtain negative and significant coefficients, they said 

to create trade diversion effects. SFA, FE and RE gravity models predicted statistical significance 

at ~one %, 5% and 10% levels.     

5.2.1.1 Trade creation and trade diversion due to AFTA/AEC, RCEP and TPP for 

ASEAN6 

ASEAN6, Intra-regional Trade: under the SFA, FE and SFA, BothAFTA revealed the most 

robust/weakest positive and significant coefficients were observed for SITC 1, 7 and 9/SITC 6 

and 8 in Period-I; SITC 7/SITC 8 in Period-II; and SITC 1 and 7/SITC 8 and 9 in Period-III, 

respectively. At the same time, significant and the most robust/weakest negative coefficient was 

SITC 3 and 4/SITC 2 in Period-I; SITC 2, 3 and 4/SITC 0 and 6 in Period-II; and SITC 2, 3 and 

4/SITC 0 in Period-III, respectively. OneAFTAexp obtained significant and negative coefficient 

for SITC 1 and 8 in period I. No significant coefficients in period II and III. By contrast, under 

SFA, FE and RE gravity model, BothRCEP exhibited the most robust/weakest positive and 

significant coefficients were observed for SITC 0, 1, 2, 3, 5 and 6/SITC 4, 7 and 8 in Period-I; 

SITC 0 to 6/SITC 7 to 9 in Period-II; and SITC 0 to 6, 9/SITC 7 to 8 in Period-III, respectively. 

No significant negative results. The results from PPML gravity models varied slightly (Table 4.1 

in Appendix I, Table 4.2- 4.4 to be provided upon request). 

Besides, under SFA, FE and RE gravity models, BothTPP revealed the most robust/weakest 

positive and significant coefficients were observed for SITC 1, 5 to 8/ SITC 0 and 9 in Period-I; 

SITC 5 to 8/ SITC 0 and 9 in Period-II and III, respectively. At the same time, the most 

robust/weakest significant and negative coefficients were obtained for SITC 2 in Period-I; SITC 

1, 2 and 4 in Period-II; and SITC 2 and 4 Period-III respectively. By contrast, under the same 

models, BothWTO exhibited the most robust/weakest positive and significant coefficients were 

observed for SITC 1,5 to 9/ SITC 0, 2 and 3 in Period-I; SITC 1,2 and 3, 5 to 8/ SITC 0, 4 and 9 

in Period-II; and SITC 1, 2, 3, 5 to 8/ SITC 0 and 9 in Period-III respectively. The results from 

PPML gravity models were slightly different (Table 4.1 in Appendix I, Table 4.2- 4.4 to be 

provided upon request). 
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ASEAN6, Extra-regional Trade: For ASEAN6, extra-region trade covariate (OneAFTAexp) 

had a few significant coefficients. Under the PPML gravity model, the coefficients of extra-

regional exports were significant and positive for SITC 4 in Period-I, II and III. At the same time, 

for the same variable significant and negative coefficients were obtained for SITC 9 in Period-I; 

SITC 5 and 8 in Period-II; and SITC 0 and 5 in Period-III, respectively. By contrast, under the 

same model, OneRCEPexp was significant and positive for SITC 2 in Period-II (Table 4.1 in 

Appendix I, Table 4.2- 4.4 to be provided upon request). 

For ASEAN6, extra-region trade covariate (OneTPPexp) had a few significant coefficients. Under 

SFA, FE and RE gravity models, the coefficients of extra-regional imports, the most 

robust/weakest positive and significant coefficients were observed for SITC 8 and 9/SITC 6 and 

7 in Period-I; SITC 8 and 9/nil in Period-II; and SITC 8 and 9/SITC 7 in Period-III, respectively. 

At the same time, the significant and negative coefficients were obtained for SITC 2 and 4 in 

Period-I; SITC 0, 1, 2 and 4 in Period-II and III. respectively. Under the PPML gravity model, the 

coefficients of OneWTOexp were significant and positive for SITC 9 in Period-I; SITC 4 in 

Period-II; and SITC 3 in Period-III. The same variable was significant and negative for SITC 7 in 

Period-II; and SITC 8 in Period-III respectively (Table 4.1 in Appendix I, Table 4.2- 4.4 to be 

provided upon request). 

5.2.1.2 Trade creation and trade diversion due to AFTA/AEC, RCEP and TPP for 

ASEAN3 

ASEAN3, Intra-regional Trade: For ASEAN3, under SFA and RE gravity model, BothAFTA 

revealed significant and positive coefficients for SITC 8 in Period-I and III; and SITC 3 for Period-

III. At the same time, the same variable obtained significant and negative coefficient for SITC 2, 

4, 6 and 9 in Period-II and III. By contrast, statistically significant and negative coefficient were 

obtained for SITC 2 and 4 in Period-I, II and III in all three models. FE and PPML gravity model 

had received substantially different results (Table 4.5 in Appendix I, Table 4.6- 4.8 to be provided 

upon request). 

By contrast, under SFA, FE and RE gravity model, BothRCEP revealed the most robust/weakest 

positive and significant coefficients were observed for SITC 2 and 6 in Period-I; SITC 2 and 9/ 

SITC 6 and 8 in Period-II; and SITC 2 and 9/ SITC 6 and 7 in Period-III, respectively. Under the 
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same models, the same variable obtained significant and negative coefficient for SITC 0 and 8 in 

Period-I; and SITC 3 and 5 in Period-II.  

Besides, under SFA, FE and RE gravity models, BothTPP revealed statistical significant and 

positive coefficients for SITC 3 in Period-I; and SITC 8 in Period-II. By contrast, the coefficients 

of the same variable were significant and negative for SITC 0, 2, 5 and 6 in Period-I; SITC 0, 2, 

5, 7 and 9 in Period-II and III respectively. The results from PPML gravity models were slightly 

different. By contrast, under the same models, BothWTO exhibited statistical significance and 

positive coefficients for SITC 0 and 8 in Period-II and III. By contrast, the significant and negative 

coefficients were obtained for SITC 2, 4 and 7 in Period-I; and SITC 4 in Period-III. The results 

from PPML gravity models varied slightly (Table 4.5-Table 4.8 in Appendix I). 

For ASEAN3, extra-region trade covariate (OneAFTAexp) had a few significant coefficients. 

Under the PPML gravity model, the coefficients of extra-regional exports were significant and 

positive for SITC 3 in Period-I. By contrast, the significant and negative coefficients were 

obtained for SITC 1 and 8 in Period-I. On the other side, under the same model, OneRCEPexp 

was significant and positive for SITC 4 in Period-III. The same variable was significant and 

negative for SITC 5 and 8 in Period-II (Table 4.5 in Appendix I, Table 4.6- 4.8 to be provided 

upon request). 

Under the same models, the coefficients of extra-regional exports, OneTPPexp, were significant 

and positive for SITC 3 and 9 in Period-I alone. OneTPPexp obtained significant and negative 

coefficients for SITC 0, 5, 6 and 7 in Period-I; SITC 0, 1, 2, 4, 5, 7 and 9 in Period-II and SITC 

0, 1, 2, 4, 5, 6, 7 and 9 in Period-III respectively. By contrast, the coefficients of OneWTOexp 

were significant and positive for SITC 9 in Period-I; SITC 4 in Period-II; and SITC 3 in Period-

III. The same variable was significant and negative for SITC 7 in Period-II, and SITC 8 in Period-

III respectively. The results from PPML gravity models varied slightly  (Table 4.5 in Appendix I, 

Table 4.6- 4.8 to be provided upon request). 
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5.2.1.3 Trade creation and trade diversion due to AFTA/AEC, RCEP and TPP for 

ASEAN1 

ASEAN1, Intra-regional Trade: For ASEAN1, under SFA and RE gravity model, BothAFTA 

revealed the most robust/weakest positive and significant coefficients were observed for SITC 1 

and 2/SITC 8 in Period-I; SITC 7/SITC 8 in Period-II; and SITC 4/SITC 7 and 8 in Period-III 

respectively. At the same time, the most robust/weakest negative and significant coefficients were 

SITC 3/SITC 2 in Period-II; and SITC 2 in Period-III. PPML gravity model had received 

substantially different results (Table 4.9 in Appendix I, Table 4.10-4.12 to be provided upon 

request). 

By contrast, under SFA, FE and RE gravity model, BothRCEP exhibited statistical significant and 

positive coefficients for SITC 2 and 3 in Period-I; SITC 3 in Period-II; and SITC 3 and 4 in Period-

III, respectively. At the same time, the same variable obtained the most robust/weakest negative 

and significant coefficients were observed for SITC 0/SITC 7 and 8 in in Period-I; SITC 0 in in 

Period-II; and SITC 0/SITC 8 in Period-III, respectively. PPML gravity models varied slightly.  

Besides, under the SFA, FE and SFA, BothTPP obtained the most robust/weakest positive and 

significant coefficients were observed for 0 in Period-I; SITC 1/SITC 0 and 3 in Period-II; and 

SITC 1/SITC 0 in Period-III, respectively. By contrast, the same variable obtained the most 

robust/weakest negative and significant coefficients for SITC 2/SITC 7 in Period-II; and SITC 

4/SITC 2 and 7 in Period-III, respectively.  

By contrast, under SFA, FE and RE gravity model, BothWTO exhibited statistical significance  

and positive coefficients for SITC 1, 2 and 5 in Period-II; and SITC 1 in Period-III. By contrast, 

the significant and negative coefficients were obtained for SITC 5 and 8 in Period-I; and SITC 0 

in Period-II &III. The results from PPML gravity models varied slightly. 

ASEAN1, Extra-regional Trade: For ASEAN1, extra-region trade covariate (OneAFTAexp) 

had a few significant coefficients. Under the PPML gravity model, the coefficients of extra-

regional exports were significant and negative for SITC 8 in Period-I; SITC 3, 6 and 7 in Period-

II; and SITC 7 in Period-III. By contrast, under the same model, OneRCEPexp was significant 
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and negative for SITC 6 in Period-I; and SITC 4 in Period-II (Table 4.9 in Appendix I, Table 4.10-

4.12 to be provided upon request). 

Extra-region trade covariate (OneTPPexp) had a few significant coefficients. Under SFA, FE and 

RE gravity models, the coefficients of extra-regional exports, OneTPPexp, were significant and 

negative for SITC 0, 5, 6, 7 and 8 in Period-I; SITC 6, 7, 8 and 9 in Period-II; and SITC 5, 6, 7 

and 8 in Period-III. The results from PPML gravity models varied slightly (Table 4.2, Table 4.5-

Table 4.8 in Appendix I). Under PPML gravity model, the coefficients of OneWTOexp were 

significant and negative for SITC 2 and 3 in Period-II; and SITC 4 in Period-III (Table 4.9 in 

Appendix I, Table 4.10-4.12 to be provided upon request).  

5.2.1.4 Trade creation and trade diversion due to AFTA/AEC, RCEP and TPP for 

ASEAN10 

For ASEAN10, trade creation and diversion effects were influenced by trade creations and 

diversions in the ASEAN6 region. This is true in relation to trade creation and diversion effects 

with respect to AFTA, RCEP, CP (TPP) and WTO. However, some trade diversion effects were 

idiosyncratic to ASEAN3 and ASEAN1 evidenced in the data. It could not be dwelt on here due 

to lack of space (Table 10.1 & 10.1B2, results are provided separately as an attachment).   

    

 

 

 

 

 

 

 

 



Economic Integration in ASEAN Region, and International Trade 

linkages with FDI, Tourism and Environment  P a g e  | 130 

 

5.3 Discussions: Impacts of AFTA/AEC, RCEP and TPP on trade creation/diversion 

varies depending on the type of industries/products (Hypothesis III and Corollaries) 

5.3.1 Trade Creation/Diversion Effects – AFTA, RCEP, TPP and WTO 

The findings in “Section 5.2.1” indicates impacts of AFTA, RCEP and TPP on trade 

creation/diversion varies depending on the type of industries/products. Trade creation effects to 

an RTA arise when net effects of the coefficients of BothRTA (signifying RTA membership of 

counterparties to bilateral trade), and the coefficients of OneRTAimp (signifying RTA 

membership for importer alone) and they are both significant and positive. It also includes 

OneRTAexp (denoting extra-RTA exports when exporter alone is a member). Besides, trade 

diversion effects to RTA arise when the coefficient of BothRTA (signifying RTA membership 

of counterparties to bilateral trade) is significant and positive, and the coefficient of 

OneAFTAimp (signifying AFTA membership for an importer alone) is significant and 

negative. This is called “importer’s trade diversion”. In addition, OneRTAexp provides some 

information on “exports diversion”. In effect, it measures trade diversion to an RTA. In this 

study, since the OneRTAimp was not estimated, the OneAFTAexp used as a proxy since a 

regions imports and exports move in similar magnitude and direction from ASEAN perspective.  

5.3.2 Intra-Regional Trade Creation and Diversion Effects – AFTA, RCEP, TPP and WTO  

This section provides the solutions, explanations and interpretations of Hypothesis II, and 

Hypothesis II, corollary 1 for the three clusters of AMS based on section 5.2.1. ASEAN10, for 

the entire region was also selectively estimated, and incorporated in the analysis. 

AFTA RTA to ASEAN6, there were more products/industries with positive and significant 

coefficients for BothRCEP and BothTPP than BothAFTA, and BothTPP than BothAFTA in 

Period-I & II (medium-term) and Period-III (longer-term) — extensively (in the number of 

products/industries). Besides, the intensive (in the growth within a (n) product/industry) was 

greater for BothRCEP for SITC 0 to 6, and 9; BothTPP for SITC 8; BothAFTA for SITC 7 and 

BothWTO for SITC 8 and 9. BothRCEP, BothTPP and BothWTO also obtained more positive 

and significant coefficients than negative and significant coefficients across industries in 

Period-I, II and III.  
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BothAFTA received positive/negative and significant coefficients for SITC 1, 7, 8 and 9/ SITC 

0, 2, 3 and 4 in Period-III. For illustration, the strongest coefficient of BothAFTA of 0.83 for 

SITC 7 in Period-III implies 129.3% ((e0.83-1) *100) increase in intra-ASEAN trade higher than 

the case without the AFTA RTA. Similarly, the other products/industries with strongest 

elasticities for BothAFTA to were SITC 1, 7, 8 and 9 with 74.7%, 61.4% and 53.1% increase 

in intra-ASEAN exports in Period-III respectively. Similarly, BothAFTA significant and 

negative coefficients for SITC 0, 2, 3 and 4 represent 17.7%, 54.9%, 88.4% and 70.9% decrease 

in intra-ASEAN exports compared to the case without AFTA RTA.  

Intra-ASEAN imports (OneAFTAimp) represent imports from ASEAN3 to ASEAN6. Hence, 

whereas its positive and significant coefficients represent a trade creation effects to ASEAN6 

with expanded trade from ASEAN3, its negative and significant coefficients denotes an import 

trade diversion to ASEAN6. Besides, its negative and significant coefficients denoted a 

‘negative (import) trade diversion’ — a trade diversion away from a member of RTA 

(ASEAN6) to a nonmember of RTA or expansion of extra-RTA exports (the RoW) (WITS, 

2019; Yang and Martínez-Zarzoso, 2014). Hence, this is in effect a trade creation effects to the 

rest of the world. OneAFTAimp registered OneAFTAimp divulged positive and significant 

coefficients for SITC 8 in Period-I; and SITC 3 and 8 in Period-III. The same variable obtained 

negative and significant coefficients for SITC 2, 4, 6 and 9 in Period-II; and SITC 2, 4, 7 and 9 

in Period-III. For illustration, the strongest coefficient of OneAFTAimp of 3.3521 for SITC 3 

in Period-II implies 2.76 x 103% ((e3.3521-1) *100) increase in intra-regional trade higher than 

the case without the AFTA RTA. For the same variable, there was a positive and significant 

coefficient for SITC 8 (47.9%) increase in intra-ASEAN trade in Period-III. Similarly, the same 

variable with negative and significant coefficients represented about 58.4%, 99.6%, 29.3% and 

56.6% decrease intra-AFTA import trade (or an equivalent increase in extra-AFTA exports) in 

SITC 2, 4, 7 and 9 in Period-II and III.  

Extra-ASEAN exports (OneASEANexp) denote exports of ASEAN6 to non-AMS. 

OneAFTAexp identified positive and significant coefficients for SITC 4 with 268.2% increase 

in extra-regional exports II, and III. By contrast, the same variable registered negative and 

significant variables with the decrease in extra-ASEAN exports for SITC 9  (63.6%) in Period-

I; SITC 5 (26.2%) and SITC 8 (67.6%) in Period-II, respectively; and SITC 0 (37.7%) and SITC 
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5 (33.6%) in Period-III, respectively. While the former signified as an “exports creation”, the 

latter denoted as “exports diversion” (WITS, 2019; Yang and Martínez-Zarzoso, 2014). Hence, 

the above results indicate trade creation effects in SITC 1, 2, 4, 7, 8 and 9 whereas trade 

diversion effects in SITC 0 and 5 in Period-III (the longer-term) due to AFTA formation.     

RCEP RTA to ASEAN6, By contrast, uncovered largely trade creations due mainly the 

concentration in exports from the ASEAN region. BothRCEP suggests trade creation effects in 

all products/industries in periods I, II and III; except SITC 8 in Period-I. Besides, OneRCEPexp 

(exports to non-RCEP members) indicated a positive and significant coefficient for SITC 2 in 

Period-II, suggesting exports creation effects. No negative coefficients for this variable. For 

illustration, the strongest coefficient of BothRCEP of 3.7 for SITC 3 in Period-I implies 

3,944.7% ((e3.7-1) *100) increase in intra-regional trade higher than the case without the RCEP 

RTA. Similarly, the other products/industries with strongest elasticities for BothRCEP to were 

SITC 5, 2, 1  and 4 with 390%, 212.7%, 158.6%, 82.2% and increase in exports in Period-I 

respectively. The results were higher in Period-II and III in all products/industries except SITC 

5 (chemicals). Between Period-I and Period-II, there were changes in the compositional mix of 

exports in bilateral exports of potential RCEP member countries including a shift from crude 

materials, fuel minerals, chemicals and resource-based manufactures to augment food and live 

animals and tobacco and beverages. The latter is consistent with the move in industrialised 

countries off-shoring resource-based manufactures. However, some level of trade diversion and 

trade creation effects are likely due to imports by the members of RCEP due to the absence of 

major trading partners including the USA, members of EU, Brazil, Russia to name a few, from 

RCEP. Hence, the results for BothRCEP and OneRCEPexp suggest trade creation effects in all 

products/industries in all periods, except SITC 8 in Period-I.     

TPP RTA to ASEAN6 divulged trade creation effects as well as trade divergence effects due 

to exports from the ASEAN region. BothTPP attained positive and significant coefficients for 

SITC 0, 5 to 9 with 56%, 89.8%, 81.3%, 74.9%, 139.9% and 65.5% increase in intra-TPP trade 

in Period-III, respectively. Also, oneTPPexp obtained positive and significant coefficients for 

SITC 7, 8 and 9 with 11.6%, 94.6% and 280.8% increase in exports, respectively in Period-III 

(exports creation effects). The same variable registered negative and statistically coefficients 

for SITC 0, 1, 2 and 4 with 24.3%, 70.8%, 79.7% and 81.1% decrease in exports, respectively 
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in Period-II and III (exports diversion). Hence, these results in combination indicate trade 

creation/diversion scenarios for TPP in SITC 0, 5 to 9/SITC 1, 2 and 4 in all periods. There 

were fewer countries that were members of TPP during the study period, and that status has not 

changed to the present. With more members of ASEAN becoming members of TPP, and with 

the analysis of the import trade from the rest of the world to the TPP region more trade creations 

and trade diversion effects are likely to manifest.  

WTO RTA to ASEAN6 exhibited trade creation effects in all industries. BothWTO obtained 

positive coefficients in all products except SITC 4 in Period-I, II & III with the higher 

coefficients for manufactures than primary commodities. Besides, there were no trade creation 

or trade diversion effects from exports from the ASEAN6 region to WTO member countries. 

Besides, the analysis of imports by the ASEAN6 from WTO member countries is likely to 

divulge additional significant information to trade creation and diversion effects.  

RTAs for ASEAN3, there were more products/industries with positive and significant 

coefficients for BothRCEP than BothAFTA, and BothAFTA than BothTPP in both Period-I & 

II (medium-term) and Period-III (longer-term). BothRCEP also obtained more positive and 

significant coefficients than negative and significant variables across industries in Period-I, II 

and III. These results suggest increased/decreased trade in all sectors with positive/negative and 

significant coefficients.  

AFTA RTA to ASEAN3 identified policy-relevant RTA trade (dis) advantages to exports. 

BothAFTA received positive/negative and significant coefficients for SITC 3 and 8/SITC 2, 4, 

7 and 9 in Period-III. For illustration, the strongest coefficient of BothAFTA of 3.35 for SITC 

3 in Period-III implies 2,750% ((e3.35-1) *100) increase in intra-regional trade higher than the 

case without the AFTA RTA. Similarly, the other products/industries with the strongest 

elasticities for BothAFTA to were SITC 8 with 47.9%, increase in exports in Period-III 

respectively.  Similarly, BothAFTA significant and negative coefficients for SITC 2, 4, 7 and 

9 represent 58.4%, 99.4%, 37% and 56.6% decrease in intra-ASEAN trade.   

Besides, OneAFTAimp that represented intra-ASEAN imports  (imports from ASEAN6 and 

ASEAN1 to ASEAN3) obtained positive/negative and significant coefficients for SITC 1, 7, 8 

and 9/SITC 0, 2, 3 and 4 in Period-III. The negative and significant coefficients denoted a 
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‘negative (import) trade diversion’ — a trade diversion away from a member of RTA 

(ASEAN3) to a nonmember of RTA or expansion of extra-RTA exports (the RoW) (WITS, 

2019; Yang and Martínez-Zarzoso, 2014). Hence, this is in effect a trade creation effects to the 

rest of the world. These extra-AFTA expansions of exports represented about 31.4%, 67.9%, 

89.4%, 76.2%, and 19.8% decrease in intra-ASEAN import trade for SITC 0, 2, 3, 4 and 6 in 

Period-III. Besides the positive coefficients of OneAFTAimp for SITC 1, 7, 8 and 9 suggest 

intra-ASEAN trade creation effects with 74.7%, 129.3%, 61.4% and 53.1% increase in intra-

ASEAN trade due to the removal of tariffs and non-tariff barriers in these sectors. Furthermore, 

OneAFTAexp received positive/negative and significant coefficients for SITC 3/SITC 8 in 

Period-I with the positive/negative coefficient (1.2x103%/ 98%) representing increased extra-

ASEAN exports (exports creation effects)/ trade diversion (exports diversion from a more 

productive nonmember to less productive member country to ASEAN). However, the effects 

of the extra-regional export in SITC 3 were significantly higher than exports diversion effects 

in SITC 8. In brief, trade creation/diversion effects are likely to be strong for SITC 0, 1, 3 and 

7/ SITC 2, 4, 8 and 9 in Period-III (the longer-term). It is also reasonable to expect further trade 

creation and diversion effects to be observed from extra-regional imports of the ASEAN region.    

RCEP RTA to ASEAN3, By contrast, uncovered largely trade creations due mainly the 

concentration in exports from the ASEAN region. BothRCEP positive/negative and significant 

for SITC 2, 6, 8 and 9/SITC 5 were identified in Period-II. For illustration, the strongest 

coefficient of BothRCEP of 2.7 for SITC 9 in Period-II implies 1,388% ((e2.7-1) *100) increase 

in intra-regional trade higher than the case without the RCEP RTA. Similarly, the other 

products/industries with the strongest elasticities for BothRCEP to were SITC 2, 6 and 8 with 

259.7%, 109% and 92.1% and an increase in exports in Period-II respectively. On the other 

hand, the negative and significant coefficient for SITC 5 represented 42.5% decrease in exports 

from ASEAN3 to other potential RCEP member countries. The results were similar in Period-

I and III. Besides, OneRCEPexp (exports to non-RCEP members) indicated positive and 

significant coefficient for SITC 4 with 22.6 x 103 increase in extra-regional exports in Period-

III; and significant and negative coefficients for SITC 5 and 8 with 51.2% and 67.5% decrease 

in extra-regional exports in Period-II. Hence, the results for BothRCEP and OneRCEPexp 

suggest trade creations/diversion in SITC 2, 4, 6, 8 and 9/SITC 5 in Period-II and III, 
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respectively. It is also reasonable to believe that extra-regional imports by RCEP member 

countries would add more information to the trade creation and diversion effects developments.  

TPP RTA to ASEAN3 uncovered trade creation effects as well as trade divergence effects due 

to exports from the ASEAN region. OneTPPimp (exports to TPP countries to which ASEAN3 

were not members) attained positive coefficients in SITC 3 in Period-I alone. For illustration, 

the strongest coefficient of OneTPPimp of 2.42 for SITC 3 in Period-I implies 1,024.6% ((e2.42-

1) *100) increase in import trade of TPP countries from ASEAN3 higher than the case without 

the TPP RTA. No other product/industry with a significant positive coefficient for this variable. 

This positive and significant coefficient of OneTPPimp signify as import trade creation effects 

and expanded import trade from a nonmember (ASEAN3) to member countries (TPP). By 

contrast, the same variable obtained negative and statistically coefficients for SITC 0, 2, 5 and 

6 with 42.3%, 33.8%, 80.2% and 45.9% decrease in exports in Period-I, respectively; and SITC 

0, 2, 5, 7 and 9 with 59.7%, 74%, 67.2%, 30.1% and 67.5% decrease in exports in Period-II and 

III respectively. These negative and significant coefficients of OneTPPimp represent TPP 

import trade diversion effects to ASEAN3 that at the same time mean import trade creation 

effects for TPP to the RoW extra-regional to ASEAN3.  

Besides, OneTPPexp obtained positive and statistically coefficients for SITC 3 and 9 with 1.9 

x 103% and 355.4% increase in exports in Period-I alone. These positive and significant 

coefficients of OneTPPexp signify as extra-TPP exports creation effects from ASEAN3. The 

same variable attained negative and significant coefficients for SITC 0, 2,4, 5, 6 and 7 in Period-

I; SITC 0, 1, 2, 4, 5, 7 and 9 in Period-II and III. These negative and significant coefficients of 

OneTPPexp signify as ASEAN3 exports diversion effects to TPP, which means a decrease in 

ASEAN3, exports with extra-TPP due to potential TPP formation. The latter result could be 

caused partly due non-membership of ASEAN3 countries in TPP. Hence, the formation and 

potential formation of TPP creates both trade creation and diversion effects from both the 

perspective of ASEAN3 and the rest of the world. Hence, there were not only trade creation 

effects for SITC 1, 3 and 9 in Period-I alone but also trade diversion effects for SITC 0, 2, 4, 5, 

6 and 7 in Period-I; 0, 2, 4, 5, 7 and 9 in Period-II and III to ASEAN3.  
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WTO RTA to ASEAN3 was sparse with trade diversion effects. BothWTO obtained negative 

and significant coefficients in SITC 2, 4 and 7 in Period-I. These results suggest trade 

contraction in the specific sectors. The same variable registered positive and significant 

coefficients for SITC 0 and 8 in Period-II and III, respectively. The coefficient of BothWTO 

was strongest for SITC 0 and 8 with 576.6%,  and 94.3% increase in exports in Period-II and 

III respectively. In combination, these variables suggest trade creation effects in SITC 0, and 8 

in Period-II (medium-term) and III (longer-term) due to WTO. Also, OneWTOexp was 

significant and positive for SITC 9 in Period-I; SITC 4 in Period-II; SITC 3 in Period-III. By 

comparison, the same variable obtained negative and significant coefficients for SITC 7 in 

Period-II; and SITC 8 in Period-III respectively. Hence, there were not only trade creation 

effects for SITC 9 in Period-I; SITC 0, 4 and 8 in Period-II; and SITC 0 and 3 in Period-III, but 

also trade diversion effects for SITC 7 in Period-II; and SITC 8 in Period-III.     

RTA to ASEAN1 identified policy-relevant RTA trade (dis) advantages to exports. For 

ASEAN1, there were more products/industries with positive and significant coefficients for 

BothAFTA than BothRCEP and  BothRCEP than BothTPP in both Period-III (longer-term). 

On the converse, BothTPP had more positive and significant variables in the medium-term 

(Period-II). BothRCEP also obtained more positive and significant coefficients than negative 

and significant variables across industries in III (the longer-term). These results suggest 

increased trade in all sectors with positive and significant coefficients.  

AFTA RTA to ASEAN1 identified policy-relevant RTA trade (dis) advantages to exports. 

Besides, BothAFTA attained significant and positive coefficients in SITC 1, 2 and 8 in Period-

I; SITC 7 and 8 in Period-II; and SITC 4, 7 and 8 Period-III, respectively. The same variable 

obtained negative and significant coefficients SITC 2 and 3 in Period-II; and SITC 2 in Period-

III, respectively. For illustration, the strongest coefficient of BothAFTA of 238.76% for SITC 

4 in Period-III implies an infinitely high increase in intra-regional trade higher than the case 

without the AFTA RTA. Similarly, the other products/industries with the strongest elasticities 

for BothAFTA to were SITC 7 and 8 with 119.2% and 163.1% increase in exports in Period-

III respectively. By contrast, OneAFTAexp attained significant and negative coefficients for 

SITC 8 in Period-I; SITC 3, 6 and 7 in Period-II; and SITC 7 in Period-III, respectively. 

Therefore, there were trade creations effects in SITC 1 and 2 in Period-I; and SITC 8 in Period-
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II; and SITC 4 and 8 in Period-III, respectively. Besides, there were trade diversion effects in 

SITC 8 in Period-I; SITC 3, 6 and 7 in Period-II; and SITC 7 in Period-III, respectively.  

RCEP RTA to ASEAN1, by contrast, uncovered largely trade creations due mainly the 

concentration in exports from the ASEAN region. BothRCEP obtained positive and significant 

coefficients for SITC 2, 3 and 4 in Period-III. For illustration, the strongest coefficient of 

BothRCEP of 10.8 for SITC 3 in Period-II implies 4.9x106% ((e10.8-1) *100) increase in intra-

regional trade higher than the case without the RCEP RTA. Similarly, the other 

products/industries with strongest elasticities for BothRCEP to were SITC 2 and 4 with 334.1% 

and 5x1016 % increase in exports due to the potential/formation of RCEP in Period-III 

respectively. The results were similar in Period-II and III. Besides, the same variable attained 

negative and significant and negative coefficient for SITC 8 with 55.6% decreased trade in the 

same period. Besides, OneRCEPexp (exports to non-RCEP members) indicated a negative and 

significant coefficient for SITC 6 in Period-I; and SITC 4 in Period-III. Hence, the results for 

BothRCEP and OneRCEPexp suggest trade creations/diversion for in SITC 2 /SITC 0, 7, 6 and 

8 in Period-I; SITC 3/SITC 4 and 8 in Period-II; and SITC 2, 3 and 4 /SITC 8 in Period-III, 

respectively.  

TPP RTA to ASEAN1 uncovered trade creation effects as well as trade divergence effects due 

to exports from the ASEAN region. BothTPP attained positive and significant coefficients for 

SITC 0 in Period-III and I; SITC 0, 3 and 8 in Period-II, respectively. For illustration, the 

strongest coefficient of BothTPPimp of 2.56 for SITC 3 in Period-II implies 1,193.6% ((e2.56-

1) *100) increase in intra-regional trade higher than the case without the TPP RTA. Similarly, 

the other products/industries with the strongest elasticities for BothTPP to were SITC 0 and 8 

with 541.7% and 66.5% increase in exports in Period-II respectively. The results were somehow 

different in Period-I and III. BothTPP attained negative and significant coefficients for SITC 2, 

7 and 9 in Period-II; and SITC 2, 4 and 7 in Period-III; respectively. By contrast, OneTPPexp 

attained significant and negative coefficients for SITC 0, 5 to 8 in Period-I; SITC 6 to 9 in 

Period-II; and SITC 5 to 8 in Period-III, respectively. Hence, these results in combination 

indicate trade creation/diversion effects for TPP in SITC nil/SITC 5 to 8 in Period-I; SITC 0 

and 3/SITC 2, 6 to 9 in Period-II; and SITC 0 /SITC 2, 4, 5 to 8 in Period-III.  
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WTO RTA to ASEAN1 was sparse with trade diversion effects. BothWTO obtained positive 

coefficients in SITC 1, 2 and 5 in Period-II; and SITC 1 in Period-III, respectively. The same 

variable attained negative and significant coefficients in SITC 5 and 8 in Period-I; and SITC 0 

in Period-II and III, respectively. For illustration, the strongest positive and significant 

coefficient of BothWTO of 1,336.4% for SITC 5 in Period-II implies an increase in intra-

regional trade higher than the case without the AFTA RTA. Similarly, the other 

products/industries with the strongest elasticities for BothAFTA to were SITC 1 and 2 with 

690.3% and 453.2% increase in exports in Period-III respectively. 

By contrast, OneWTOexp registered negative and significant coefficients in SITC 2 and 3 in 

Period-I; and SITC 4 in Period-III, respectively. Hence, in combination, these variables suggest 

not only trade creation effects in SITC 1, 2 and 5 in Period-II (medium-term); and SITC 1 in 

Period-III (longer-term) but also trade diversion effects in SITC 2, 3,5 and 8 in Period-I; SITC 

0 in Period-II; and SITC 0 and 4 in Period-III.  

Therefore, hypothesis II that stated “Impacts of AFTA, RCEP and TPP on trade 

creation/diversion varies depending on the type of industries/products.” was supported since the 

coefficients of Both “RTA” variables obtained in the above analysis both positive and significant 

coefficient as well as negative and significant coefficients for each of the above variables. At the 

same time, One“RTA”exp and One“RTA” imp were also found determining trade creation and 

diversion effects.  

Corollary 1 that states ‘There have been substantial levels of trade creations episodes from 

RCEP and TPP while trade diversion episodes have dominated AFTA.’ was partially 

supported. According to the above discussion, while the corollary was true for ASEAN6 that 

RCEP and TPP had more trade creation effects than AFTA, it was partially true for ASEAN3 

and ASEAN1 in that RCEP and AFTA had more trade creation effects than TPP Besides, for 

ASEAN6 and ASEAN3, TPP had more trade diversion effects followed by AFTA. By contrast, 

for ASEAN1, trade diversion effects were the strongest due to the formation of TPP, whereas 

it was about the same for AFTA and RCEP.  
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5.3.3 Extra-regional Trade Creations and Diversions – AFTA/AEC, RCEP, TPP and WTO  

This section provides the solutions, explanations and interpretations of Hypothesis II, corollary 

2 for the three clusters of AMS based on section 5.2.1.  

For ASEAN6, the extra-regional trade  (beyond the larger partner’s market, i.e. TPP, RCEP, etc.) 

was significant, intensive and extensive due to the formation of TPP, followed by AFTA, while 

RCEP and WTO contributed to nil extra-regional exports to these group of countries beyond the 

respective larger potential markets. In fact, AFTA and TPP caused trade contractions in 

manufacturing (SITC 5, 8 and 9) and commodities and resources (SITC 0, 1, 2 and 4) respectively. 

Besides, For ASEAN3, the extra-regional exports were largely due to the formation of WTO (in 

SITC 3 and 4), followed by RCEP (in SITC 4), while AFTA (in SITC 3) and TPP (SITC 9) 

contributed to minimal extra-regional trade. In fact, AFTA and TPP caused exports contractions 

in manufactures (SITC 8) and all products except SITC 3 and 8 respectively. Besides, for 

ASEAN1, the extra-regional exports contracted most extensively due to the formation of TPP, 

followed by AFTA and WTO, then RCEP. The extra-regional exports contracted most extensively 

due to the formation of AFTA (in SITC 6 and 8); RCEP (in SITC 4); TPP (in SITC 0); and WTO 

(in SITC 2, 3 and 4) in Period-II and III), respectively.  

Corollary 2, that states ‘Extra-regional trade from RCEP has been significantly intensive and 

extensive than TPP or AFTA’, was not supported. Extra-regional exports were significant due 

to TPP for ASEAN6 countries. RCEP and AFTA involved exports diversion effects to 

ASEAN6, ASEAN3 and ASEAN1.   

5.3.4 Comparison of findings with Previous Studies and Implications 

Previous studies found predominantly trade creation effects with a few studies identifying trade 

diversion effects to AFTA. Koh (2013), Kubo (2014), Iris (2010), Anh et al. (2017) and 

Sattayanuwat (2017) all had identified trade creations to AFTA. Besides, Hapsari and 

Mangunsong (2006) and Bary (2015) identified trade diversions for AFTA as a regional bloc. 

At the country level, the findings on RTAs were diverse. For instance, Deluna and Cruz (2014) 

and Nguyen (2010) observed membership of AFTA was with trade creation effects for the 

Philippines, whereas it was without trade creation effects for Vietnam. At a disaggregated 

commodity level, Suprayitno and Saleh (2010) and Pholphirul (2010) in Indonesian 
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manufacturing and Thailand exports respectively identified fewer cases of trade creation effects 

and a greater likelihood of trade diversion effects. Zawawie (2014) observed 55 out of 66 

significant trade creation effects for two-digit SITC data in a gravity study to AFTA formation 

(p.v). She particularly identified trade creation effects for SITC 0, 2, 3, 4 and 9. Consequently, 

the findings from this current study were varied by the country clusters, industry and time period 

covered. For instance, ASEAN3 had no TPP members; however, it was beneficiary of spillover, 

synergetic and network effects of membership of other AMS in TPP. However, considering all 

RTAs in the study, the findings suggest while ASEAN3 and ASEAN1 entertained trade 

diversions in more products/industries due to TPP, ASEAN6 unveiled the least trade diversions. 

Besides, RCEP caused the largest/least trade creation/diversion effects across 

products/industries for all the three clusters. Besides, WTO caused the largest trade creation 

effects for ASEAN6 followed by ASEAN3, and the least trade creation effect for ASEAN1. 

RCEP caused the most intensive and extensive exports among the RTAs, whereas WTO caused 

the most extensive exports. However, RCEP, TPP and AFTA displayed complementarity 

effects in term of trade creation effects across products/industries in ASEAN6, ASEAN3 and 

ASEAN1, and caused trade creation effects in diverse products/industries for ASEAN3 and 

ASEAN1 than ASEAN6.   

Previous empirical works on RCEP and CP(TPP) have been mainly on bilateral ASEAN+1 

FTAs, qualitative analyses of the above two RTAs and focusing on the ASEAN region. For 

instance, Murray and Tai (2015) argued ASEAN trade with its RCEP trading partners were 

diverse (p.21). They identified trade with Australia, New Zealand, Japan and India as largely 

‘complementary’ whereas trade with China and South Korea as ‘inducing competition’. Anh et 

al. (2017) found evidence that China and South Korea’s membership in ASEAN+3 fosters intra-

ASEAN+3 due to extensive trade networks; impacts of ASEAN+1 FTAs on intra-regional trade 

vary among industry sectors (p.1). Besides, Yihong and Weiwei (2006) and Yang and Martínez-

Zarzoso (2014) identified a significant and positive relationship between exports and ASEAN 

China FTA. They observed ASEAN exports were diverse: with South Korea (inter-industry), 

Japan (intra-industry), and India (inter-industry). Particularly, they gleaned China competing 

for AMS in manufacturing goods, assembly parts and components for capital goods. In 

comparison, Bano (2013) reported ASEAN-Australia-New Zealand FTA trades have been 

predominantly inter-industry with trade concentrated in SITC 0, 2, 6 and 7 (pp. 144-182). In 
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terms of trade creation and trade diversions effects, the findings from previous studies identified 

significant characteristics of trade between ASEAN and its RCEP partners, which was 

consistent with the findings of this current study. Anh et al. (2017) filtered out using gravity 

estimates ASEAN-China FTA and ASEAN-South Korea FTA in all sectors except mining as 

trade creating, whereas ASEAN-Japan FTA were traded reducing in chemicals alone (p.1). 

Hence, the above studies identified opportunities in forming RCEP for economic growth 

through trade creation effects that stem from complementarity, competition, greater market 

access, and tariff and non-tariff liberalisations across the region. Also, the ASEAN+1 FTAs 

could serve as building blocks to RCEP. The CPTPP promises more than RCEP focusing on 

promoting innovation, job creation and sustainable economic growth (Das 2014, p.15). The 

findings of this study agree with most of the previous studies above and suggest both RCEP 

and CPTPP provide for further liberalisation, market access, deeper economic integration, trade 

creation and welfare maximisation for the entire planet. The recent developments, including the 

abandonment of TPP by the USA and the overlap in membership of the two regional blocs, 

motivate the merger of the two regional blocs with a tiered liberalisation mechanism to facilitate 

for smaller and lagging economies to catch up with leading members like Japan and China.               

In conclusion, the findings were varied across the three clusters of countries. For ASEAN6, 

while in primary commodities and resource-based manufactures (SITC 0, 1, 2, 3 and 4) RCEP 

and WTO caused more trade creation effects than the other trade blocs, in SITC 5 and 6 RCEP, 

WTO and TPP caused more trade creation effects than the other trade blocs. Besides, in SITC 

7 WTO, AFTA and RCEP caused more trade creation effects, whereas, in SITC 8 WTO, TPP 

and AFTA caused more trade creation effects. By contrast, while TPP caused trade diversion 

effects in SITC 1, 2 and 4 in the long-term, AFTA caused trade diversion effects in SITC 0 and 

5 in the long period. For this group of countries, trade diversion effects were limited in the case 

of WTO and RCEP. While the RTAs were complementary to one another in most 

products/industries, RCEP and WTO had the most impact across products/industries followed 

by TPP.   

These results mean the above RTAs have fewer overlapping products/industries where 

ASEAN6 countries compete for market access. For instance, while RCEP emphasised on 

primary commodities and resource-based manufactures, AFTA favours medium and high 
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technology manufactures. Besides, while TPP concentrated on low, medium and high 

technology manufactures except chemicals, WTO augments commodities, and resource-based 

manufactures on top of low, medium and high technology manufacture. There were also the 

opportunities of intra-industry trade that complements the inter-industry trade that makes these 

RTAs complementary than competing with each other. These results also mean that ASEAN6 

countries prefer to export to RCEP member countries to nonmembers of RCEP members. Trade 

diversion to TPP was more extensive; hence, ASEAN6 tend to divert exports from a 

nonmember of TPP to members of TPP countries in these products/industries. However, the 

low percentage increases in trade creation effects for ASEAN6 countries to TPP also indicated 

TPP membership of AMS need to be expanded to get the full benefits of economic integration 

and partnership. Besides, the results also indicate membership of WTO remains relevant despite 

the regional trade blocs.    

For ASEAN3, in primary commodities and resource-based manufactures (SITC 0, 1, 2, 3 and 

4) RCEP and AFTA caused more trade creation effects than the other trade blocs, while in SITC 

5 and 7 AFTA caused more trade creation effects than the other trade blocs. Besides, in SITC 

6, 8, and 9 RCEP caused more trade creation effects. By contrast, TPP and AFTA caused most 

extensive trade diversion effects in the long-term, RCEP and WTO caused the least extensive 

trade diversion effects.  Also, intra-regional imports had suggested ‘negative trade diversions’ 

for primary commodities, and resource-based manufactures for ASEAN3 that stems from deep 

and non-discriminatory agreements that tend to nullify diverting nature of preferential tariff 

effects such as competition policy, non-tariff standards and regulations (Baldwin and Low 

2009; Baldwin 2014; see Mattoo et al. 2017, p. 1). Besides, WTO caused more extra-regional 

exports trade creation effects for SITC 0, 4 and 9, whereas TPP caused the most extensive trade 

diversion effects.   

For ASEAN1, in primary commodities and resource-based manufactures (SITC 2, 3 and 4), 

RCEP and AFTA caused more trade creation effects than the other trade blocs, while in SITC 

8, AFTA caused more trade creation effects than the other trade blocs. Besides, in SITC 6, 8, 

and 9 RCEP caused more trade creation effects. Also, intra-regional imports had suggested 

‘negative trade diversions’ for all RTAs. There were more intra-trade diversion effects for 

primary commodities, whereas trade creation effects in low, medium and high technology 
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manufacture. By contrast, TPP and WTO caused least/most extensive exports 

creation/diversions effects in the long-term. 

There were multiple reasons for trade creation and trade diversion effects of AMS. The increase 

in bilateral exports for ASEAN member countries were the results of reduction in tariff and 

non-tariff barriers to trade; an efficient allocation of resources: technology spillovers; 

economies of scale, business agglomeration and cooperative developments opportunities, to 

name a few. The ‘negative trade diversion’ away from other ASEAN members to other regional 

partners signified by a negative coefficient for OneAFTAimp were the results of multiple 

factors. First, there was low intra-ASEAN trade (25%) in the ASEAN region compared to 

NAFTA (60%) and EU (40%). Hence, there were well-entrenched exports with nonmembers, 

and deeper integration within ASEAN required comprehensive, quality-reforms and time. 

Second, increased competition from China as an exporter and importer of natural resources and 

manufactures. As an exporter, China represents a low-cost producer of manufactured goods 

competing with ASEAN members in third-country markets. As an importer, China represents 

an opportunity in that it creates markets to ASEAN consumer goods such as mineral fuels, raw 

materials and manufactures. China also represents a significant market for tourism and FDI. 

China presents threats in that it creates fierce competition among AMS for China product 

markets. For instance, the Great Mekong River (GMR) Economic Cooperation established in 

1992 supported by ADB, the Chinese Government and development partners has promoted 

trade, tourism, transport and power between the western Chinese regions and CLMV (Mathai 

et al. 2016, pp. 55; Ishida and Isono, 2012, pp.1-12). China’s exports and investment has been 

favouring these countries than the other members of ASEAN for imports of natural resources, 

and low cost manufactures. Hence, ASEAN3, part of CLMV had closer trade relations with 

China than other ASEAN members as demonstrated by negative coefficients for OneAFTAimp 

for ASEAN3 and ASEAN1 regressions. It is reasonable to argue where ASEAN3 was not 

importing from ASEAN6 (i.e. negative coefficient for OneAFTAimp) it must have been 

importing from the rest of the world. For instance, Cambodia and Lao’s top export destination 

was China, and Myanmar’s top export destination was the USA. None of the ASEAN3 

members had more than two ASEAN6 export destinations and none from other ASEAN3 

countries in the top five (WITS, 2018). 
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Similarly, the majority of import sources for ASEAN3 countries were non-AMS, including 

China. Besides, the results also showed advantages of deep integration over shallow integration 

as can be inferred from the results in Period-II whereby more tariff and non-tariff measures 

were enacted compared to Period-I, particularly in case of AFTA. The potential for 

multilateralism also provided the mechanism for deeper integration as can be inferred from the 

results for RCEP formation compared to ASEAN, the latter signifying as closely tied 

regionalism. This is particularly true when relatively smaller economies are involved in RTAs.    

The findings indicated trade was optimised (more trade creation effects and less trade diversion 

effects) differently across the different cluster of AMS. For ASEAN6, RCEP and WTO caused 

more extensive and intensive trade creation effects in more products/industries. For the same 

group of countries, TPP and FTA caused more extensive and intensive trade diversion effects in 

more products/industries. For ASEAN3, AFTA and RCEP caused more extensive and intensive 

trade creation effects in more products/industries. For the same group of countries, TPP and AFTA 

caused more extensive and intensive trade diversion effects in more products/industries. For 

ASEAN1, AFTA and RCEP caused more extensive and intensive trade creation effects in more 

products/industries. For the same group of countries, TPP and WTO caused more extensive and 

intensive trade diversion effects in more products/industries. The findings on TPP were less 

impressive compared to AFTA or potential formation of RCEP due to several factors. First, there 

were a limited number of countries from the ASEAN region that were members of CP (TPP). 

Second, the complex and protracted processes to sign agreements including on intellectual 

property rights, market access and labour market reforms meant AMS found limited incentives to 

join CP (TPP). Third, the geographical and cultural distance between potential members of CP 

(TPP) forced the USA to exit TPP, and other members to sit on the fence. Five, the varied 

development stages of potential members of CP (TPP) meant it was hard to strike a balance in the 

right levels of concessions among members, particularly smaller member economies. In short, the 

results demonstrated the formation of RCEP holds a lot of trade potential, AMS benefit more by 

joining TPP with the end goal of bringing together RCEP and CP (TPP) to form a Mega-regional 

trade bloc, RCEP-TPP, to gain from supply chain and value chain integrations.  
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5.4 Conclusions 

5.4.1 AFTA, RCEP and TPP and Trade Creation/Diversion   

For ASEAN6, RCEP and WTO caused most extensive trade creation effects across 

Products/industries, whereas TPP and AFTA instigated the most extensive trade diversion 

effects across Products/industries. Hence, Mega-RTS had more trade creation effects than the 

smaller RTAs. For the same group of countries, RCEP was complementary to AFTA whereby 

the former caused more intensive and extensive trade creation effects for SITC 0 to 9, except 

for SITC 8. Besides, trade for primary commodities and resource-based manufactures (SITC 0, 

1, 2, 3, 4, 5 and 6) were more extensive and intensive with trade creation effects under RCEP 

and WTO By contrast, trade for medium technology manufactures (SITC 7) were more 

intensive with trade creation effects under WTO, AFTA and RCEP, in the order the RTAs 

appear. Trade for low-medium-high technology manufactures (SITC 8) were also more 

intensive with trade creation effects under WTO, TPP and AFTA, in the order, the RTAs 

appear. The formation of CPTPP and RCEP is likely to broaden and deepen market access for 

ASEAN countries across industries.      

For ASEAN3, RCEP and AFTA caused most extensive trade creation effects across 

Products/industries, whereas TPP and AFTA instigated the most extensive trade diversion 

effects across Products/industries. For this group of countries, AFTA and RCEP were 

complementary in trade creation effects for primary commodities and resource-based 

manufactures (SITC 0, 1, 2, 3, 4, 5 and 6) whereby AFTA caused trade creation effects for 

SITC 0, 1 and 3, while RCEP instigated trade creation effects for SITC 2, 4 and 6. Similarly, 

AFTA and RCEP were complementary in trade creation effects for low-medium-high 

manufactures (SITC 6, 7 and 8) whereby AFTA caused trade creation effects for SITC 7, 

whereas RCEP instigated trade creation effects for SITC 6, 7 and 8. TPP triggered trade 

contractions with ASEAN3 countries in most sectors except SITC 3, whereas WTO caused 

trade creation effects in SITC 0 and 3, and minimum trade diversions. Hence, L.D.C.s of the 

ASEAN region benefit from joining the mega-RTA as they joint the GVA and benefit from 

technological spillovers and FDI investments.  
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For ASEAN1, AFTA and RCEP were complementary in trade creation effects for primary 

commodities, and resource-based manufactures (SITC 2, 3 and 4) and low-medium-high 

technology manufactures (SITC 8). For this group of countries, AFTA and RCEP instigate more 

trade creation effects than trade diversions. Besides. WTO and TPP caused more trade diversion 

than trade creation effects. Hence, given its relatively small economic size, ASEAN1 benefits 

from regional trade while exploring benefits in new value add activities to the trans-pacific 

trade alliance, CPTPP.      

The following recommendations are provided on trade creation effects in relation to RTAs — 

including AFTA, RCEP and TPP — for ASEAN6, ASEAN3 and ASEAN1.    

For ASEAN6, member countries priorities need to focus on the realisation of the formation of 

RCEP. The trade liberalisation under RCEP could also use WTO tariff and non-tariff trade 

liberalisation rules and standards as the base case scenario. The latter could be cost-effective as 

WTO has a suit of trade and investment laws and standards. The same group of countries, the 

formation of RCEP need to concentrate member countries’ efforts in all products (SITC 0 to 9) 

to benefit from increased potential trade under RCEP. While RCEP has trade creation effects 

for all products except SITC 8, trade in the latter could be boosted among member countries of 

ASEAN6, TPP and WTO. The following are further recommendations.   

Consequently, first, ASEAN6 need to promote exports in primary commodities and resource-

based manufactures (SITC 0, 1, 2, 3, 4, 5 and 6) primarily to members of RCEP and WTO 

Second, the same subregion benefit from promoting exports for medium technology 

manufactures (SITC 7) to members of WTO, ASEAN6 and RCEP, in the order the RTAs 

appear. Finally, it would be favourable for the same region to promote exports from low-

medium-high technology manufactures (SITC 8) to member countries of WTO, CPTPP and 

AFTA, in the order the RTAs appear.     

For ASEAN3, member countries need to promote the formation of RCEP as the trade creation 

effects under RCEP would eliminate in part/full the trade diversions effects caused under 

AFTA. This group of countries need also become members of CPTPP as the trade diversion 

effects could be reverted to trade creation scenarios. In addition, trade with WTO member 

countries boosts trade creation effects for SITC 0 and 3, and hence exports need to be enhanced 
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in these sectors.  For this subregion, it would be advantageous to promote the formation of 

RCEP, particularly to promote primary commodities and resource-based manufactures (SITC 

0, 1, 2, 3, 4, 5 and 6), and low-medium-high technology manufactures (SITC 7, 8 and 9). In 

addition, it would be profitable for this subregion to promote exports of SITC 0 and 3 to WTO 

member countries. 

For ASEAN1, member country needs to promote the formation of RCEP, as the trade creation 

effects under RCEP would complement trade creation effects for primary commodities and 

resource-based manufactures under AFTA. This subregion needs to join CP (TPP) to enhance 

trade liberalisation as members of TPP Besides, for this subregion exports to WTO member 

country boosts trade creation effects for SITC 0 and 3. In addition, this subregion needs to 

promote the formation of RCEP primarily to boost trade in primary commodities and resource-

based manufactures. Furthermore, the member country needs to adopt TPP and WTO rules and 

regulations in trade liberalisation to maximise extra-regional trade, particularly to CPTPP. 

Hence, for this subregion, membership in RCEP, CP (TPP) and WTO could sever as gateway 

the ROW.   
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CHAPTER 6: FDI and Tourism (Positive Externalities) 

6.1 Introduction  

This study concerns the study of the influence FDI and tourism have on trade flows across the 

ASEAN region. The study is taken to analyse and evaluate the impact of FDI and tourism in 

the context of economic integration and trade liberalisation that took place leading up to the 

AEC formation in 2015. The AEC formation ushers in a common market that instantly 

instigates free flow of goods, services, investment, capital and skilled labour is conceivable. 

The common market and the tariff reduction leading up to it increases the inflow of FDI in the 

form of regional and international MNCs and SMEs looking for market opportunities, cheap 

production inputs or simply tariff jumping which is now predominantly in the form of RoO and 

LCRs.  The research study concentrates on the 10 ASEAN member countries as exporters put 

into three subregions (ASEAN6, ASEAN3 and ASEAN1) and over 250 of importing countries 

and dependent territories for the period 1995 to 2016.  ASEAN10, for the entire region was also 

selectively estimated, and incorporated in the analysis. Particularly estimates the effects of FDI 

and tourism SITC single-digit across the industries for the three subregions.  

FDI inflows to the region influenced the countries and industries of the region differently 

depending on their competitive and comparative advantages. In the literature section, Zarotiadis 

(2008) explains the interdependence between trade and FDI based on traditional trade theory 

treating capital as a mobile factor of production to provide a framework that allows for unique 

relation between trade and FDI (p.1). He provides three scenarios; two from the supply-side 

and one form the demand side. This study focuses on the case of supply-drive exports due to 

FDI inflows and horizontal FDI flows. These two scenarios are responsible for the 

complementarity or substitution effects between FDI inflow and exports.  

Tourism has a dual effect on exports. It has both complementary effects and competition effects. 

Foreign tourist arriving in a domestic country improves tourism export revenue through the 

spending activities of tourists for travel, accommodation, food, medical services, education and 

similar activities. Similarly, tourist departures could enhance export revenue through export 

promotional activities and deal brokerage that accompanies departure from home countries. In 

developing countries, there are people travelling to promote and sell their merchandise across 
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borders. Hence, tourism departure for business activities could promote exports. By contrast, 

tourism departure competes with domestic tourism and competes away revenue otherwise 

invested domestically including on the purchase of imported goods. Hence, when the export 

revenue-generating capacity of tourist arrival is well established. Tourist departures could have 

dual effects: with the capacity to generate tourism revenue and tourism expenditures. The 

literature section provides several details on the linkage between trade and tourism. However, 

the main ones include positive linkage, between positive tourism and manufacturing (Fischer 

and Gil-Alana, 2009), between currency union and international tourism (Rodriguez et al., 

2010), same factors for patterns of specialisations between tourism and international trade 

(Webster et al., 2007), common transport and communication infrastructure requirements for 

trade and tourism (Chaisumpunsakula and Pholphirulb (2017) and trade stimulates business 

travel, boosts product advertisements and tourism (Chaisumpunsakula and Pholphirulb (2017) 

and tourism boom improves the terms of trade, increases labour employment but lowers capital 

accumulation (Chao et al., 2011). Some of the negative linkages between tourism and trade 

include the link between tourism and de-industrialisation (Chao et al., (2005) and (Kulendran 

and Wilson, 2000), substitution effects between domestic tourism and international tourism 

(Athanasopoulos et al., (2014), less flexible exchange rate regime appeared to expand tourism 

and trade (Rodriguez et al., 2010) and increases wages inequalities at the expense of the least 

skilled workers in the short and long-term (Petit, 2017). Besides, stricter policy on 

environmental control narrow wage inequalities (between unskilled workers in non-traded 

sectors and skilled workers in the traded sector) and increase welfare if tourism terms of trade 

effects dominate (Chao et al., 2012). Hence, the influence of tourism is complex and depends 

on the size and source of tourism.   

Several empirical research works highlight the linkages between exports and tourism. For 

instance, Suleiman and Albiman (2014) revealed tourism and trade dynamically interact and 

reinforce each other along with economic growth and infrastructure (p.54). The same study 

suggested tourism led to trade, infrastructure and economic growth. On the other side, Van De 

Vijver et al. (2014) uncovered for Asia-Pacific countries there is often significant causality 

from air passenger connections to trade for relations between more developed and less 

developed economies of the region (p.20). These directional causalities are supported by the 

theories of cross-border shoppers and international shoppers. Some of the motivations for 
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tourist shoppers/ shopping tourists include “wholesale destination”, well-developed 

shopping and transport infrastructure, differentials in value-added tax, Price, variety, greater 

assurance of quality and Free Trade Zone and/or Special Economic Zone (see section 2.4.2).           

This chapter is divided into three major sub-sections: results, discussion, conclusion and 

recommendation sections. This chapter also covers the following hypotheses and respective 

corollaries.  

Hypothesis IV: For smaller and developing economies, there are complementary effects 

between trade and FDI in primary industries and labour-intensive manufacturing, whereas 

substitution effects in medium and high-tech manufacturing sectors. For more advanced AMS, 

the converse is true.  

Hypothesis V: Tourist departures and tourist arrivals boosted exports in all three groups of 

countries. 
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6.2 Results: FDI and Tourism versus International Trade, Complementarity and 

Competition  

The gravity model estimations under RE, FE and PPML models obtained R2 adjusted in the 

range of 0.31- 0.55 for all three periods. The observations range from 20,000 – 25,000 for SITC 

0, 5, 6, 7 and 8; between 2,300 – 4,500 for SITC 1, 3, 4 and 9; and around 12,000 for SITC 2 

in Period-I. Also, the observations for each of the above clusters products doubles and triples 

in Period-II and III, respectively. For SFA gravity model, the observations were similar to the 

above three models for all periods. Besides, sigma u was greater than sigma v for SITC 1, 3, 4 

and 6 in Period-I; SITC 0, 2, 3, 4 and 6 in Period-II; and SITC 1, 3, 4 and 6 in Period-III. Hence, 

for the above products/sectors, the between-group variation dominated the in-between-group 

variations. Besides, the gamma coefficient ranged between 0.175 -0.978 except SITC 1 and 7 

with gamma coefficients of 0.0964 and 0.077 in Period-II, respectively; between 0.232 - 0.998 

except SITC 7 with gamma coefficients of 0.102 in Period-II; and between 0.292 - 0.672 except 

SITC 5 and 7 with gamma coefficients of 0.082 and 0.0974 in Period-III, respectively. Hence, 

the data were amenable for The SFA gravity model for most sectors/products. All sectors were 

clustered at SITC single-digit level, and industry and time fixed effects were used all four 

models. The significance level (α) for the individual explanatory variables in all four models 

were set at 0.01, 0.05 and 0.1 degrees of significance. Hence, in this way when the p-value 

(computed probability statistics) is less than the significance level, it suggests the null 

hypothesis given at the beginning of the study is rejected, and the alternative hypothesis is 

supported. The converse is true if the p-value (computed probability statistics) is greater than 

the significance level.      

The following section provides findings for hypothesis IV and hypothesis V.  

6.2.1 Hypothesis IV: Trade and FDI, and Complementarity and Competition   

In order to respond to hypothesis IV, the criterion was the coefficient of log FDI in the gravity 

equation in the study. Where the coefficient of log FDI was found to be significant and positive, 

it suggested complementarity between FDI inflows and exports. Besides, when the coefficient of 

the same variable was found significant and negative, it suggested competition/substitutability 

between FDI inflows and exports. For responding to this hypothesis, countries that makeup 
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ASEAN1 and ASEAN3 are classified as smaller economies, whereas countries that constitute 

ASEAN6 are categorised as larger and advanced economies.  

ASEAN6, Foreign Direct Investment (FDI): For ASEAN6, the SFA, RE and PPML gravity 

models identified significant associations between exports and log of foreign direct investment 

(FDI). Under the SFA gravity model, the variable revealed significant and positive coefficients 

for SITC 8 in Period-I; SITC 0, 2, 4 and 8 in Period-II; and SITC 2, 4 and 6 in Period-III, 

respectively. The same variable obtained significant and negative coefficients for SITC 4 and 7 in 

Period-I alone. Similarly, under the RE gravity model, the variable revealed significant and 

positive coefficients for SITC 0, 2, 4 and 8 in Period-II; and SITC 0 and 8 in Period-III, 

respectively. The same variable obtained significant and negative coefficients for SITC 4 and 7 in 

Period-I alone.  Besides, under the PPML gravity model, the variable revealed significant and 

positive coefficients for SITC 0, 5 and 8 in Period-I; SITC 0 and 8 in Period-II; and SITC 0, 3, 4 

and 8 in Period-III, respectively. The same variable obtained significant and negative coefficients 

for SITC 1, 4 and 7 in Period-I; SITC 5 and 7 in Period-II; and SITC 5 and 7 in Period-III (Table 

4.1 in Appendix I, Table 4.2- 4.4 to be provided upon request). 

ASEAN3, Foreign Direct Investment (FDI): For ASEAN3, the SFA, RE and PPML gravity 

models showed significant associations between exports and log of foreign direct investment 

(FDI). Under the SFA gravity model, the variable revealed positive and significant coefficients 

for SITC 0, 2, 4 and 5 in Period-I; SITC 7 in Period-II; and SITC 0 and 2 in Period-III, 

respectively. The same variable obtained negative and significant coefficients for SITC 4 in 

Period-II alone. Similarly, under the PPML gravity model, the variable revealed positive and 

significant coefficients for SITC 2, 4, 7, 8 and 9 in Period-I; and SITC 1, 3 and 6 in Period-III, 

respectively. The same variable obtained negative and significant coefficients for SITC 5 in 

Period-I (Table 4.5 in Appendix I, Table 4.6- 4.8 to be provided upon request). 

ASEAN1, Foreign Direct Investment (FDI): For ASEAN1, the SFA, RE and PPML gravity 

models showed significant associations between exports and FDI (logarithm). Under the SFA 

gravity model, the variable revealed positive and significant coefficients for SITC 1 and 4 in 

Period-I; SITC 0, 2, 4 and 6 in Period-II; and SITC 0, 2 and 4 in Period-III, respectively. The same 

variable obtained negative and significant coefficients for SITC 6 and 7 in Period-I alone. 
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Similarly, under the RE gravity model, the variable revealed positive and significant coefficients 

for SITC 0, 2 and 3 in Period-III, respectively. The same variable obtained negative and significant 

coefficients for SITC 5 to 9 in Period-I; and SITC 9 in Period-III (Table 4.9 in Appendix I, Table 

4.10- 4.12 to be provided upon request). 

ASEAN10, Foreign Direct Investment (FDI): For ASEAN10, the RE gravity models identified 

significant associations between exports and log of foreign direct investment (FDI). Under the RE 

gravity model, the variable revealed significant and positive coefficients for SITC 0, 5, 7 and 8 in 

Period-II; and III, respectively. The same variable obtained significant and negative coefficients 

for SITC 4 III alone (Table 10.1 & 10.1B2, results are provided separately as an attachment).    

Therefore, hypothesis IV that stated was partially supported by the findings that support part 

of the hypothesis that states “smaller and developing economies, there are complementary effects 

between trade and FDI in primary industries and labour-intensive manufacturing whereas 

substitution effects in medium and high-tech manufacturing sectors” — for all ASEAN 

subregions. Besides, there were some evidence of substitution effects in the medium- and high-

technology sectors for ASEAN6 and ASEAN1.  

6.2.2 Hypothesis V: Impacts of Tourism on Exports  

For ASEAN6, Tourist Departures and Tourist Arrivals: For tourism arrivals, under SFA 

gravity model, the significant positive/negative coefficients were obtained for SITC 0, 3, 5, 6 and 

8 in Period-I; SITC 0, 2 to 8/SITC 1 in Period-II;  and SITC 0, 2 to 9/SITC 1 in Period-III 

respectively. Accordingly, there were more products/industries with positive coefficients for 

tourism arrivals than products/industries with negative coefficients. In addition, most of the 

strongest coefficients were positive. Tourist arrivals were significant and favourable to trade 

across 80% of products (except SITC 1 & 9) in Period-II; and 90% of products (except SITC 1) 

in Period-III. Similar results were obtained under the RE gravity model, and slightly different 

results under (Table 4.1 in Appendix I, Table 4.2- 4.4 to be provided upon request).  

For tourism departures, under SFA gravity model, the significant positive/negative coefficients 

were obtained for SITC 0, 6, 7 to 8/SITC 4 and 9 in Period-I; SITC 2 and 4/SITC 6 in Period-II; 

and 0, 6, 7 and 8/SITC 4 and 9 in Period-III respectively. Under RE gravity model, the significant 

positive/negative coefficients were obtained for SITC 0, 6, 7 and 8/SITC 4 and 9 in Period-I; SITC 
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4/SITC 6 in Period-II; and nil/SITC 5 and 6 in Period-III respectively. Under PPML gravity 

model, the significant positive/negative coefficients were obtained for SITC 0, 3, 5 and 8/SITC 4, 

7 and 9 in Period-I; SITC 7/SITC 3, 5 and 8 in Period-II; and SITC 4/SITC 5 in Period-III 

respectively (Table 4.1 in Appendix I, Table 4.2- 4.4 to be provided upon request). Consequently, 

there were more products/industries with positive coefficients than products/industries with 

negative coefficients for tourism departures in the medium-term and not so in the long-term. 

Tourist departures were significant and favourable to trade across 60%, 40%, and 20-40% of 

products/industries in Period-I, II and III, respectively.  

ASEAN3, Tourist Departures and Tourist Arrivals: For tourism arrivals, under SFA gravity 

model, the significant positive/negative coefficients were obtained for SITC 1, 5 and 9 in Period-

II; and SITC 1, 6 and 9/SITC 2 and 4 in Period-III respectively. Under the RE gravity model, the 

significant positive/negative coefficients were obtained for SITC 0 in Period-I; SITC 9 in Period-

II and III respectively. No significant negative coefficients were found for this variable under this 

model. Similarly, under PPML gravity model, the significant positive/negative coefficients were 

obtained for SITC 0, 4, 7/SITC 8 in Period-I; SITC 1 and 9/SITC 0, 2, 4, 6 and 7 in Period-II and 

III; and SITC 8 in Period-III (Table 4.5 in Appendix I, Table 4.6- 4.8 to be provided upon request). 

Therefore, there were more products/commodities with positive coefficients for tourism arrivals 

than products with negative coefficients in all periods. Tourist arrivals were significant and 

favourable to trade across ~30% of products in periods II and III. 

Tourism departures: Under SFA gravity model, the significant positive/negative coefficients 

were obtained for SITC 1/SITC 9 in Period-I; SITC nil/SITC 3 in Period-II; and 0, 4, 5, 6 and 

7/SITC 9 in Period-III respectively. Under the RE gravity model, the significant negative 

coefficients were obtained for SITC 2 in Period-I; and SITC 9 in Period-II and Period-III. Under 

PPML gravity model, the significant positive/negative coefficients were obtained for SITC 8 

/SITC 4 and 7 in Period-I; and SITC 1 and 7/SITC 3, 5, 6 and 9 in Period-II and 1, 4, 7 and 8/SITC 

9 in Period-III (Table 4.5 in Appendix I, Table 4.6- 4.8 to be provided upon request). Accordingly, 

under the SFA gravity model, there were more products/commodities with positive coefficients 

for tourism arrivals than products with negative coefficients. Also, most of the strongest 

coefficients were positive, particularly in the longer-term. Tourist departures were significant and 

favourable to trade across 10%, 10% and 50% of products in periods I, II and III, respectively. 
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ASEAN1, Tourist Departures and Tourist Arrivals: For tourism arrivals, under SFA gravity 

model, the significant positive/negative coefficients were obtained for SITC 4 and 9 in Period-I; 

SITC 2 and 4 in Period-II; and SITC 4 and 6 in Period-III. Under the RE gravity model, the 

significant positive coefficients were obtained for SITC 0 in Period-I; SITC 9 in Period-II & III. 

Similarly, under PPML gravity model, the highest significant positive coefficient was obtained 

for SITC 0, 4, 7/SITC 8 in Period-I; SITC 1 and 9/SITC 0, 2, 4, 6 and 7 in Period-II; and SITC 1 

and 9/SITC 0, 2, 4, 7 and 8 in Period-III (Table 4.9 in Appendix I, Table 4.10- 4.12 to be provided 

upon request). Therefore, there were more products/commodities with positive coefficients for 

tourism arrivals than products with negative coefficients. Also, most of the strongest coefficients 

were positive, particularly in the longer-term. Tourist arrivals were significant and favourable to 

trade across 20% of products/industries in periods I, II and III. PPML had provided slightly 

different results.  

Tourism departures: Under SFA gravity model, the significant positive/negative coefficients 

were obtained for NIL/SITC 7 in Period-I; and SITC 4, 7 and 9/SITC 0, 2 and 3 in Period-III 

respectively. Under the RE gravity model, the significant negative coefficients were obtained for 

SITC 2 in Period-I; SITC 9 in Period-II and III respectively. No significant positive coefficients 

were found for this variable under this model. Similarly, under PPML gravity model, the highest 

significant positive/negative coefficient was obtained for SITC 8/SITC 4 and 7 in Period-I; SITC 

1 and 7/SITC 3, 5, 6 and 9 in Period-II; and SITC 1, 4, 7 and 8/SITC 9 in Period-III (Table 4.9 in 

Appendix I, Table 4.10- 4.12 to be provided upon request). Thus, there were fewer 

products/commodities with positive coefficients for tourism departures than products with 

negative coefficients in the medium-term. Over the longer-term, the scenario is better. Tourist 

departures were significant and favourable to trade across 0-40% of products in periods I, II and 

III. 

For ASEAN10, Tourist Departures and Tourist Arrivals: For tourism arrivals, under RE 

gravity model, the significant positive/negative coefficients were obtained for SITC 0, 2 to 9 in 

Period-I; SITC 0, 2 to 8/SITC 1 in Period-II;  and SITC 0, 2 to 9/SITC 1 in Period-III respectively. 

These results are analogous to the results obtained for ASEAN6 (Table 10.1 & 10.1B2, results are 

provided separately as an attachment).   
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For tourism departures, under RE gravity model, the significant positive/negative coefficients 

were obtained for SITC 0, 4, 7 and 8 in Period-I; SITC 0 and 9/SITC 2, 3 and 4 in Period-II; and 

SITC 0, 1, 7 and 9/SITC 2 and 3 in Period-III respectively (results are provided separately as an 

attachment).  

Therefore, hypothesis V that stated “Tourist departures and tourist arrivals boosted exports in 

all three groups of countries” was partially supported by the findings on tourism 

arrivals/departures to exports from ASEAN6, ASEAN3 and ASEAN1 subregions. This was 

particularly apparent in the tourism arrivals, whereby it influenced most products/industries with 

favourable exports in both medium and long-term. The tourist departures were equally important, 

albeit to a lesser degree in ASEAN6 and ASEAN3 and ASEAN1 countries. Tourism was 

significant in fewer industries/products both in the medium and longer-term for ASEAN1.  
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6.3 Discussion: FDI and Tourism versus International Trade, Complementarity and 

Competition (Hypothesis IV and V)   

6.3.1 Trade and FDI, and Complementarity and Competition  

FDI and exports nexus has been long established in achieving sustainable economic growth. 

Vogiatzoglou and Nguyen (2016) identified a bi-directional causality relationship between FDI 

and exports for the early starters of ASEAN-5 (p.17). FDI provides the foreign capital that 

augments domestic capital markets to enhance production, consumption and exports. This is 

significant due to the AEC Blueprint in 2007 and the AEC enacted in 2015, and the subsequent 

trade and investment liberalisations: free flow in goods, services, capital, and skilled labour; easy 

market access and integration of financial and other markets. It is arguable the establishment of 

AEC has brought reallocations of resources including Merger and acquisitions (M&A), 

expansions and relocations of MNCs and SMEs. Bouras and Raggad (2015) identified FDI as 

opportunity-seeking28 (market seeking), efficiency-seeking29 (p.934) and resource seeking30. For 

empirical testing, Nishitateno (2013) and Bouras and Raggad (2015) apply the substitutability and 

complementarity nexus between FDI and exports. The latter argued substitution effects arises 

from firm decisions between trade and FDI as transportation costs, and costs of labour in domestic 

markets are high. For instance, horizontal FDI31  allows avoiding tariffs (“tariff jumping”) and 

non-tariff barriers to trade. Besides, vertical FDI involves “fragmentation of 

production”/offshoring that creates trade in intermediate goods (Bouras and Raggad 2015, p.934). 

The complementarity effect or the ripple effect is a macroeconomic phenomenon, which both the 

above papers argue disputes the substitution principle of Mundell32. Hence, here we apply the 

substitution/ complementarity and exports nexus augmenting the comparative advantages that 

place the more advanced AMS in a different category. In this logic, this research study presumes 

ASEAN’s LDCs developed countries have their comparative advantages in agriculture and 

labour-intensive manufactures. Hence, for these countries, FDI complementarity effects are 

observed in agriculture and labour-intensive manufactures; and substitutions effects in medium 

and high tech manufactures following Mundell. Similarly, the more advanced ASEAN members 

have their comparative advantages in medium and high tech manufacture, and therefore, for these 

countries, FDI complementarity effects are observed in medium, and high tech manufactures; and 

substitution effects in agriculture and labour-intensive manufactures following Mundell.  
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Section 6.2.1 provides estimates of the impact of FDI on exports. 

For ASEAN6, FDI (logarithm) showed positive and significant coefficients to exports, which 

implies complementary effects on exports in SITC 0, 2, 4 and 8 in medium-term; and in SITC 2, 

4 and 8 in the longer-term. For illustration, under SFA gravity model, a 10% increase in FDI 

increases exports by 1.6% for SITC 8  in Period-I; 0.8%, 1.6%, 2.8% and 1.1% for SITC 0, 2, 4 

and 8 in Period-II; and 26%, 238.8% and 16.2% for SITC 2, 4 and 6 in Period-III, respectively. 

Besides, FDI (logarithm) revealed negative and significant coefficients to exports, which suggests 

substitutability/competition effects in SITC 7 in the medium-term. Accordingly, under the SFA 

gravity model, a 10% increase in FDI decreases exports by 16.3% for SITC 7 in Period-I, 

respectively. Hence, the results partially support Hypothesis IV since the result on substitution 

effects categorise ASEAN6 as a cluster of developing countries, the results from complementarity 

effects identify ASEAN6 as a cluster of countries on the transition path to industrialisation. There 

were primary raw materials sectors, and resource-based manufactures, as well as sectors 

belonging to low, medium and high technology, manufactures sectors with complementarity 

effects.  

For ASEAN3, FDI (logarithm) showed positive and significant coefficients to exports which 

implies complementary effects on exports in SITC 0, 2, 4 and 5 in Period-I; SITC 7 in Period-II; 

and SITC 0 and 2 in Period-III. For illustration, under SFA gravity model, a 10% increase in FDI 

increases exports by 6.7%, 8.1%, 14.4% and 7.9% for 0, 2, 4 and 5 in Period-I; 11.4%, for SITC 

7 in Period-II; and 4.5% and 3.8% for SITC 0 and 2 in Period-III, respectively. Besides, FDI 

(logarithm) revealed negative and significant coefficients to exports, which suggests 

substitutability/competition effects in SITC 4 in Period-II alone. Accordingly, under the SFA 

gravity model, a 10% increase in FDI decreases exports by 21.5% for SITC 4 in Period-II alone. 

Hence, the results partially support Hypothesis IV since the result of complementarity effects 

identify ASEAN3 as a developing cluster of countries with FDI complementary effects 

predominantly for primary sectors and labour-intensive manufactures. On the converse, the result 

on substitution effects related to SITC 4 may have dampened by the effects of GFC. 

For ASEAN1, FDI (logarithm) showed positive and significant coefficients to exports which 

implies complementary effects on exports in SITC 1 and 4 in Period-I; SITC 0, 2, 4 and 6 in 
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Period-II; and SITC 2, 4 and 6 in Period-III, respectively. For illustration, under SFA gravity 

model, a 10% increase in FDI increases exports by 23% and 18.6% for 1 and 4 in Period-I; 26%, 

26.1%, 977.1% and 15.8% for SITC 0, 2, 4 and 6 in Period-II; and 26%, 238.8% and 16.2% for 

SITC 2, 4 and 6 in Period-III, respectively. Besides, FDI (logarithm) revealed negative and 

significant coefficients to exports, which suggests substitutability/competition effects in SITC 6 

and 7 in Period-I, alone. Accordingly, under the SFA gravity model, a 10% increase in FDI 

decreases exports by 4% and 9.6% for SITC 6 and 7 in Period-I alone. Hence, the results partially 

support Hypothesis IV since the result of substitution effects categorise ASEAN1 as a developing 

country, the results from complementarity effects identify ASEAN1 as a country on the transition 

path to industrialisation. There were primary raw materials sectors and resource-based 

manufactures as well as sectors belonging to low and medium technology manufacture sectors 

with complementarity effects. 

For ASEAN10, under the RE gravity models identified significant associations between exports 

and log of foreign direct investment (FDI). For ASEAN10, under the RE gravity model, the 

variable revealed significant and positive coefficients for SITC 0, 5, 7 and 8 in Period-II; and III, 

respectively. This was indicative of the combined effects of the more robust FDI responsiveness 

to exports from ASEAN6 and ASEAN3 (Table 10.1 & 10.1B2, results are provided separately as 

an attachment).   

For the same region, the results indicate tourism arrivals responsiveness to exports were analogous 

to the results obtained for ASEAN6 suggesting tourism arrivals drivers in both regions operate in 

much the same way. By contrast, the results for tourism departure for ASEAN10 indicate tourism 

departures at the ASEAN region were influenced by tourism departure activities in each of the 

constituencies (ASEAN6, ASEAN3 and ASEAN1).  

The results of this research study were consistent with empirical findings in previous studies in 

that the ASEAN region is endowed with natural resources, competitive wages, and access and 

proximity to big Asian markets. Hence, all three ASEAN subregions have complementarities 

between FDI and export in more sectors than the case with substitution effects. There are multiple 

reasons why the complementarity effects supersede the substitution effects. For instance, Bouras 

and Raggad (2015) found complementarity effects between manufactures exports and FDIs 
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explained by vertical FDI associated with production fragmentation that creates trade in 

intermediate goods (p.939). That means that the increase in trade costs motivates vertical FDIs 

from MNCs and MSEs in setting their various stages of production at multiple places within a 

region or around the world to take advantage of comparative advantages. The same authors 

discovered complementary effects between non-manufactures and FDI due to the increased 

economic activities. The standard trade theory of MNCs based on the neoclassical approach of 

trade theory suggests international trade can substitute for international movements of factors of 

production including FDI (Kiran, 2010, p.1) However, most previous empirical studies for 

aggregate and most disaggregated data found complementary or ripple effects. For instance, Kang 

and Dagli (2018) identified robust positive correlations between FDI and trade, suggesting 

complementary effects, at bilateral and sectoral levels between OECD and Asian countries (p.1). 

Moreover, they discovered building new assets (Greenfield) or acquiring existing companies 

(M&A) boosted exports, with the former at a greater degree than the latter. Hence, FDIs increases 

the domestic capacity of an economy to expand production, consumption, savings, and capital 

accumulation and exports. FDIs are the means by which a nation builds its infrastructure and 

institutions for higher productivity. Consistent to this thread of reflection, Vogiatzoglou and 

Nguyen (2016) concluded policies, which enhance economic openness in trade and FDI (in all 

sectors) and integrates financial markets, would enhance sustainable economic growth for all 

AMS (p.19). By contrast, Kalirajan and Mottaleb (2010) recommended where investment demand 

is higher compared to domestic savings rate, and developing countries may be able to invest in 

their priority sectors to achieve faster economic growth (p.2). This includes attracting FDI to 

industries with economies of scale, product differentiation, comparative advantages and 

competitive advantages.   

OECD (2017) reported industries, where foreign owned firms produced more of the value, added 

also had a higher export orientation in Spain (p.7). For instance, motor vehicles, chemicals and 

food products were top exporting and importing industries in Spain, illustrating the role of 

importing in supporting exporting in a global value chain. Besides, some industries such as textile 

with low value-added by foreign-owned firms happened to have high exports indicating the 

greater contribution by domestic firms. Hence, complementarity depends on the type of industry 

and the level of FDI involvement. By contrast, Nishitateno (2013) estimated that Japanese exports 

in auto components and parts and FDI investments by upstream firms overseas in the same 
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industries found predominant complementarity between them in third-country markets (p.16). The 

case was stronger than the same scenarios for automobiles. 

AMS exports exhibited a diverse response to FDI inflows. For ASEAN6, there was 

complementarity observed for SITC 0, 2, 4 and 6/8 in Period-II that were likely the result of 

vertical FDI in the region (Bouras and Raggad 2015, p.934) and M&A and greenfield investments 

and FDI flows from developed to developing countries (Kang and Dagli, 2018; Nishitateno 2013;  

Bouras and Raggad 2015). There were also substitutability/competition effects for SITC 4 and 7 

in Period-I. The complementarity effects were in line with the export-orientation of ASEAN6 

countries. However, the results may have been dampened by GFC as this group have had their 

major trade partners in EU and North America. For, ASEAN3, the complementarity effects in 

SITC 0, 2, 4 and 5 in Period-I; SITC 7 in Period-II; and SITC 0 and 2 in Period-III suggest these 

countries have their comparative and competitive advantages in these sectors. The results also 

indicate these countries were relatively insulated from the AFC, were adversely impacted by GFC, 

as can be discerned from FDI flows to a fewer number of industry sectors. Besides, the 

substitution/competition effects between exports and FDI were limited to a single sector, SITC 4 

in Period-II. This implies ASEAN3 were impacted by the GFC in this sector since these countries 

trade extensively with EU, USA and the RoW, perhaps due to capital flight. By comparison, for 

ASEAN1, FDI had complementary effects with exports in more products/industries than 

ASEAN3, and along with ASEAN6, the complementarity effects grew to a greater number of 

products/industries over time. However, the FDI impacts on AMS have been watered-down by 

the 1997  AFC and the 2008 GFC, competition from China as a destination of FDI, the buildup of 

non-tariff barriers particularly in Period-II (2008-2015) in the region and protectionism therein, 

and the low starting position at least for ASEAN3 countries.  

In sum, the findings of this research were consistent with previous studies in that they found 

predominantly complementary effects between FDI and exports. However, Mundell’s principle 

of FDI and international trade were partially effective in explaining substitution effects as it 

reinforced new international trade theory of horizontal FDI, particularly the role of comparative 

advantages in this dichotomous decision-making. The role of “tariff jumping” is still significant 

in the ASEAN context given ATIGA’s RoO and LCRs that makes local production profitable 

or advantageous. Alternatively, the comparative advantage justification in terms of labour, land 
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and raw material costs makes AMS investment attractions to some of their bigger trade partners, 

for instance, other members of RCEP, CTPP or APEC or WTO as wages in China rise, and 

consumption increases, AMS become significant investment destinations from Asia, USA, EU 

and the RoW. In this regard, it is significant to observe while the complementarity effects for 

ASEAN6 and ASEAN1 expand the complementarity effects for ASEAN3  contracted across 

primary sectors. Besides, ASEAN3 was the recipient of large neighbourhood effects in 

attracting FDI to its manufacturing sectors such as chemicals and machinery and equipment.  

6.3.2 Impacts of Tourist Departures/Tourist Arrivals on Exports  

Exports and tourism nexus has many determining factors. Chaisumpunsakula and Pholphirulb 

(2017) theorised that international trade stimulates business travel, boosts product 

advertisements and develop transport and communication infrastructure in a country of the 

origin that could facilitate tourism (p.2). Accordingly, business entrepreneurs travel overseas to 

promote their products and build their business networks through international trade and 

economic forums such as the World Economic Forum, regional summits and trade fairs. 

Tourism is the third highly traded product in international trade behind only chemicals and fuels 

in the world (WTO, 2016). People travel for leisure, business, education and visiting family and 

friends. International trade and tourism are linked through network effects, promotion of 

products from certain country or region, and through shared infrastructure such as highways, 

airports, seaports and railways, etc. Tourism creates enhanced trade for goods from the 

additional opportunity to package merchandise with tourism services. Since tourism is labour-

intensive, countries well-endowed with underutilised labour and abundant environmental 

resources such as picturesque rivers, lakes, mountains, valley, gorges, etc. are conducive to 

tourism activities (Webster et al., 2007). Therefore, countries well connected through advanced 

transportation systems and communication technologies, abundant labour and environmental 

resources are better positioned to host a large number of tourists. In turn, countries that host a 

large number of tourists are likely to bolster their international trade than it is possible 

otherwise. 

During an economic boom, international trade and tourism have complementarity effects at the 

aggregate. For instance, between 2000 and 2016, Asia was the fastest-growing region with an 

average economic growth of 5%. Tourism expenditure in the region represents almost 40% of 
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the world’s tourism expenditure, 38% business travel and 78% of the region’s tourist departures 

(outbound travel) was intra-regional (GTERC 2017 p.3; Asia Business Travelers, 2015, p.6). 

Besides, Kulendran and Wilson (2000) identified bi-directional causal relationships between 

international tourism and (aggregate) trade (see Fischer and Gil-Alana, 2009, p.1346). While, 

Kulendran and Wilson (2000), Leitao and Tripathi (2013), Webster et al., (2007), Gil-Alana 

(2006) identified a positive link between tourism and international trade, Chao et al., (2005), 

Kulendran and Wilson (2000), Athanasopoulos et al., (2014), Rodriguez et al., (2010) and Petit 

(2017) established negative link between tourism and international trade (discussed in 

Literature Review). Hence, the findings in this study were consistent with previous studies such 

as to the extent that they revealed both positive and negative effects of tourism on exports 

depending on the product group or data period.  

For ASEAN6, the coefficients of Tourist Arrivals produced revealing results. The coefficients 

of tourist arrivals had influenced exports in fewer products in Period-I, in all products except 

SITC 1 and 9 in Period-II & III. Under the SFA gravity model, the strongest, positive and 

significant coefficients of tourist arrivals were 1.5% and 1.8% for SITC 3 and 8 respectively in 

Period-I; 1%, 1.6% and 4% for SITC 2, 3 and 4 in Period-II; and 3.6% and 1.8% for SITC 4 

and 9 in Period-III respectively. Similarly, the weakest, positive and significant coefficients of 

tourist arrivals were 0.5% for SITC 5 in Period-I; 0.4%, 0.5% and 0.6% 7, 0 and 5 in Period-II; 

and 0.2%, 0.4% and 0.5% for SITC 7, 0 and 8 in Period-III respectively. SITC 1 also obtained 

negative coefficients in Period-II & III in the former, and Period-I in the latter.   

Besides, the coefficients of tourist departures had influenced exports in fewer products in 

Period-I, II and III. Under the SFA gravity model, the strongest, positive and significant 

coefficients of tourist departures were 1.5% and 0.8% for SITC 8 and 0 respectively in Period-

I; 1.6% and 1% for SITC 2 and 4 in Period-II respectively. None was observed in Period-III. 

Similarly, the weakest, positive and significant coefficients of tourist arrivals were 0.3% for 

SITC 6 in Period-I only. There were negative and significant coefficients for SITC 4 and 9 in 

Period-I; SITC 6 in Period-II; and SITC 0, 1, 5 and 6 in Period-III respectively.    

The findings for tourist arrivals was more intensive and extensive than the findings for tourist 

departures in the majority of products/industries in all three periods. For tourist arrivals, the 
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animal and vegetable oils (SITC 4) was strong in both the medium (Period-II) and longer-term 

(Period-III), whereas mineral fuels (SITC 3) was robust in the medium-term (Period-I & II). By 

contrast, the results for the tourist departures were varied: food and live animals (SITC 0), 

miscellaneous manufactured articles (SITC 8) and raw materials (SITC 2 & 4) in the medium-

term (Period-I & II). Mineral fuels (SITC 3) was impacted strongly on the medium-term, 

whereas non-durable consumption related industry/product SITC 4 was impacted strongly on 

the longer-term. Besides, chemicals (SITC 5) and beverages and tobacco (SITC 1) obtained the 

weakest and negative significant coefficients (Period-I & II) respectively. This is because, (i) 

the consumption of both products competes away goods from chemicals (SITC 5) industry 

including alcoholic and non-alcoholic beverages, essential oils, perfumes, toiletries, plastic 

products, ceramic products, paints, etc. (ii) tourist arrivals encourages consumption of 

beverages and tobacco (SITC 1) in domestic markets which competes with the export of 

products from this industry.   

The above results were as expected in most cases, and there were a few unexpected results. 

Luzzi and Fluckiger (2003) confirmed world tourism has traditionally been measured by tourist 

arrivals and tourist revenues (p.239). The result of this research has also indicated stronger 

elasticities to a larger number of products/industries for tourist arrivals than tourist departures. 

Stronger elasticities for tourist arrivals were also obtained for SITC 2, 3, 4, 8 and 9 indicating 

the forward linkages between tourism and some of these industries in terms of trade fairs and 

hosting of business conventions (WTO, 2016). The fact that tourist arrivals increase trade in 

raw materials, mineral resource, miscellaneous manufactured goods and other transactions. By 

contrast, there were unexpected results. For instance, the weakest coefficients were obtained 

for SITC 5 in Period-I; 7, 0, 5 in Period-II; and 7, 0 and 8 in Period-III respectively. SITC 1 

also had negative coefficients for tourist arrivals in Period-I & II. The cases for beverages and 

tobacco (SITC 1) and chemicals (SITC 5) could be explained by the backward linkages these 

industries had with tourism whereby the latter competes with the exports in these industries 

(WTO, 2016). Besides, tourism is a labour-intensive industry. As such, it could compete away 

labour resources from the other labour-intensive industries from all the above industries (Luzzi 

and Fluckiger, 2003). By contrast, Chao et al., (2011) also observed a tourism boom improves 

the terms of trade, increases labour employment but lowers capital accumulation, particularly 

for capital-intensive sectors of a small open economy p.14-15). This is a case of immiserating 
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growth. In this research study, SITC 5, 7 and 8 were products/industries whereby the 

coefficients of tourist arrivals were weak. This implies these traded sectors were capital-

intensive whereby the tourism boom slowed down the capital accumulation in these sectors, 

which in turn impede export growth. Hence, tourism, in this respect, could lead to unexpected 

and unintended results of de-industrialisation and a Dutch Disease33 scenario unless carefully 

managed.     

The results for tourist departures were also explained by the existence of backward, forward 

linkages and the nature of non-tradeable goods. The latter provides an opportunity for some of 

the traded commodities to be packaged with non-traded goods in exporting countries. The 

products/industries that obtained the strongest coefficient of tourist departures SITC 0, 2, 4 and 

8 were commodities, resource-based manufactures and low medium manufactures. Hence, 

international trade in the products from these sectors would be increased through (i) the forward 

linkages with tourism, via hosting of business conventions and trade fairs in a foreign country 

and (ii) through border trades were tourists travel abroad in order to settle trade in merchandise 

either in open markets or to dedicated customers. By contrast, there were unexpected results. 

Tourist departures sustained some of the weakest and negative coefficients for 4, 6 and 9 in 

Period-I; 6 in Period-II; and 0, 1, 5 and 6 in Period-III respectively. These weak relationship 

between tourism departures and trade were likely from the following sources: (i) international 

tourist departures for leisure activities were a substitute for local consumption of tourism 

activities that take away income from the above industries (substitution between domestically 

and overseas tourism), (ii) tourist departures would take away; otherwise, employable human 

resources from the above sectors (substitution effects between leisure and work), and (iii) 

tourists would spend their money on tourism which could have otherwise been spent in non-

tourism consumption of products from the above sectors (substitution effects between tourism 

and non-tourism consumptions). The above substitution effects are also Price and income-

sensitive (Athanasopoulos et al., 2014).     

For ASEAN3, the coefficients of tourist arrivals produced interesting results. The 

association between exports and tourist arrivals were significant and positive in more products 

in the medium-term, whereas the association between exports and tourist departures were 

significant and positive in more products in the longer-term. Under the SFA gravity model, 
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the strongest, positive and significant coefficients of tourist arrivals were 1.91%, 0.9%and 

4.2% for SITC 1, 5 and 9 in Period-I; and 1% and 1.4% for SITC 1 and 9 in Period-III 

respectively. Similarly, the weakest/negative and significant coefficients of tourist arrivals 

were -0.5%, -1.3% and 0.4% for SITC 2, 4 and 6 in Period-III respectively.  

Besides, the coefficients of tourist departures had influenced exports in fewer/more products 

in Period-I/III. Under the SFA gravity model, the strongest, positive and significant 

coefficients of tourist departures were 2.1% for SITC 1 in Period-I; 0.5%, 0.6% and 0.8% for 

SITC 7, 5 and 4 in Period-III respectively. Similarly, the weakest and negative and significant 

coefficients of tourist arrivals were -1.3% for SITC 9 in Period-I; -2.3% for SITC 3 in Period-

II; and 0.3% and 0.4% for SITC 0 and 6 in Period-III respectively.  

While the above results were as expected in most cases, there were a few unexpected results. 

There were more products/industries with significant and positive correlations between tourist 

arrivals and exports than tourist departures and exports. The strong export sectors for tourist 

arrivals, SITC 1, 5 and 9, imply the export of beverages and tobacco, alcohol, pharmaceuticals 

and other chemicals as these goods had forward linkages with tourism consumptions such as 

medical tourism, business conventions and trade fairs. Also, it also established the export of 

commodities and transactions with tourist arrivals. Besides, there were negative or weak 

coefficients for SITC 2, 4 and 6 in Period-III for tourist arrivals. This was likely because of the 

backward linkage between these sectors and domestic tourism. Also, tourism is a labour-

intensive sector, and hence it could be indirect completion for labour resources with these 

sectors. Similarly, the strong coefficients for tourist departure, SITC 1, 4, 5 and 7 establish the 

exportation of goods accompanied by exporters representative to settle export deals or border-

related exports where physical transportation of goods was carried out. Besides, the negative 

and weak coefficients of tourist-departure for SITC 0, 3, 6 and 9 in Period-II or III. These results 

imply the substitution effects between domestic and international tourism, tourism and non-

tourism consumption, and work and leisure to which these industries/products were sensitive.  

For ASEAN1, the coefficients of tourist arrivals produced interesting results. The 

association between exports and tourist arrivals were significant and positive in more products 

in the medium-term, whereas the association between exports and tourist departures were 
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significant and positive in more products in the longer-term. Under the SFA gravity model, 

the strongest, positive and significant coefficients of tourist arrivals were 103.2% and 1.8% 

for SITC 4 and 6 in Period-I; 6.8% and 2053% for SITC 2 and 4 in Period-II; and 105% and 

3.7% for SITC 4 and 6 in Period-III respectively.  

Besides, the coefficients of tourist departures had influenced exports in fewer/more products 

in Period-I/III. Under the SFA gravity model, the strongest, positive and significant 

coefficients of tourist departures were 126.1%, 16.1%and 32.9% for SITC 4, 7 and 9 in Period-

III respectively. Similarly, the weakest and negative and significant coefficients of tourist 

arrivals were -17.2%, -50.9 and -62.8% for SITC 0, 2 and 3 in Period-III respectively.  

The results for ASEAN1 were as expected in most cases. The coefficients for tourist arrivals 

were significant and strong/moderately strong positive for SITC 4/6 in Period-I, II and III. 

Besides, the coefficients of tourism departure were significant and strong/moderately strong 

positive for SITC SITC 4/7 and 9 in Period-III.  While the positive elasticities for tourist 

arrivals indicate forward linkages in some of these industries in terms of trade fairs and hosting 

of business conventions, the importers may be involved in the physical procurements and 

transportation of merchandise (WTO, 2016). By contrast, the strong coefficients of tourist 

departures establish the same reason above for the exporters. By contrast, the negative 

coefficients for tourist departures confirm the substitution between domestic tourism and 

international tourism, tourism consumption and non-tourism consumptions, and leisure and 

work that were sensitive to the relevant industries/products.     

Multiple factors have contributed to a strong association between tourism and exports in the 

ASEAN region. Firstly, the ASEAN region is endowed with tourist resources and attractions 

including attractive beaches, sunny and warm weather, inimitable tropical wildlife, and mixes 

of exotic and distinctive cultures. Secondly, the ASEAN region has strong geographical, 

historical, cultural, archaeological and social similarities. Thirdly, ASEAN identifies tourism as 

one of the 11 priority sectors as an instrument for economic development and integration. 

Fourthly, tourism is one of the program sectors for Greater Mekong Subregion (GMS). The 

GMS, established in 1992, had six members, including Thailand, Vietnam, Cambodia, Lao 

PDR, Myanmar and China (particularly, Yunnan and Guangxi Zhuang provinces) (ADB, 2015). 
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Tourism and trade are linked by cultural factors as well as dedicated regional efforts in the 

CLMV region (a region comprising ASEAN3 member countries and Vietnam). Also, ASEAN3, 

along with the other GMS members, have been main partner economies in the GMS Economic 

Cooperation Program initiated by the Asian Development Bank (ADB). The ADB identified 

tourism as one of the priority sectors along with trade, investment and transportation as part of 

the GMS Economic Cooperation Program 1992- 1994 (ADB, 2015, p.3). Furthermore, the 

ADB, China and other development partners’ financial and technical assistance promoted the 

integration of trade, tourism, transport and power between China’s western provinces (Yunnan 

and Guangxi) and CLMV (IMF 2016, p.55).  

Empirical pieces of research identified ample findings for the trade and tourism nexus both 

tourist arrivals and tourist departures. Rodriguez et al. (2016) observed tourism affects both 

trade extensive and the intensive margin via a reduction of variable and fixed trade costs, and 

particularly, a 1% increase in tourist arrivals increases the probability of exporting by a 1.25% 

and raises the volume of exports by a 9% (see ADB, 2017, p.4). Similarly, a study on the 

relationship between international trade and international tourism for a data between 1998 and 

2010 found that a percentage increase in trade share of GDP contributes to 0.046 per cent of 

foreign short-term tourism and demand and 0.807 per cent of long-term tourism demand in 

Thailand (Chaisumpunsakula and Pholphirulb, 2017, p. 1). Habibi et al., (2009), in the same 

paper, discovered a percentage change in international trade increased in the number of 

international tourist arrivals in Malaysia by 0.02 and 0.22 per cent in the short- term and long-

term respectively. Besides, Mazumder (2013) observed the contribution of tourism as a 

percentage of GDP (contribution) was 0.91-7.57% for ASEAN6; 0-13.7% for ASEAN3; and 

1.5-2.8% for ASEAN1 between 2001-2011(p.67). Singapore, Malaysia and Thailand had the 

highest contribution (~6%) from ASEAN6 due to their industrialisation; and Cambodia (~11%) 

and Lao PDR (~5%) had the highest contribution from ASEAN3 owing to their reliance on 

tourism as a development vehicle. Much of the literature concentrates on tourist arrivals than 

tourist departures. However, some studies focused on outbound tourism. For instance, Mathai 

et al. (2016) observed consumption goods trend with outbound tourism in China (pp. 35-41).   

Tourism had the greatest contributions in a few countries — Singapore, Thailand, Malaysia, 

Cambodia and Lao PDR — among ASEAN members. While early starter advantage had to do 
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with the performance of tourism in some of the biggest members of ASEAN, a careful and 

industry sector level strategy had supported some of the smaller members (i.e. Cambodia and 

Lao PDR) of ASEAN as well. For instance, Tetsu (2006) established implementation of an 

advertising campaign for attracting tourists or attraction of foreign capital investment into an 

industrial sector alone have distortionary effects to the primary and secondary sectors (p.423). 

In the former case, the increase in the number of foreign tourists enhances further enhancing 

productivity in the agricultural sector due to increases in tourism increases in the demand for 

agricultural goods. The enhanced productivity in the agricultural sector might absorb some of 

the idle labour from the urban industry. In the latter case, an increase in foreign capital increases 

output in tourism, migration of workers from rural farms to urban centres, and unemployment 

increases in urban centres due to clustering of workers from rural areas and due to de-

industrialisation. The latter is the result of tourism competing away capital and labour from the 

urban industry. 

In brief, tourism arrivals had shown strong and positive correlations with exports in most 

products/industries than tourist departures for all three clusters of countries and in all three 

periods. Tourism arrivals had strong and positive elasticities with exports in all three cluster of 

countries in primary commodities, resource-based manufactures and low technology 

manufactures. For ASEAN6, some of the significant and negative elasticities for tourist arrivals 

(i.e. SITC 0, 1) imply backward linkages (a shift from exports to domestic consumption) in 

these sectors to the tourism sector. By contrast, since some of the above sectors (SITC 5, 7 and 

8) were capital-intensive, the fall in the capital can be a dominant factor to lower the 

accumulation of capital in the respective sectors and become a cause to a de-industrialisation 

(Chao et al., 2011). For ASEAN3, some of the significant and negative elasticities for tourist 

arrivals (i.e. SITC 2, 4 and 6) imply backward linkages (a shift from exports to domestic 

consumption) in these sectors to the tourism sector. This was also partly due to the tourism 

sector absorbing some of the labourforce from agriculture and manufacturing sectors. In the 

end, the agricultural sector would lose output and its labourforce for manufacturing and tourism. 

Hence, this scenario further deepens the urban and rural divide (Tetsu, 2006, pp.417-424). No 

similar shifts were noticeable for ASEAN1.  
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The coefficients of tourist departures indicated forward linkages in some of the industries, and 

substitution effects between work and leisure, domestic tourism and international tourism, and 

consumption of tourism products and non-tourism products. Hence, tourism needs to pay 

attention to the resource-intensity of the particular sector, demand structure of tourism, and the 

dynamics between domestic and international tourism for designing the appropriate tourism 

boosting policy initiative without compromising existing sectors.   
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6.4 Conclusions 

6.4.1 Trade and FDI, and Complementarity and Competition  

FDI association with exports were diverse for ASEAN6, ASEAN3 and ASEAN1. For 

ASEAN6, FDI had complementary effects with exports in manufactured goods whereas it had 

substitution effects in primary and labour-intensive sectors. Hence, these countries are in the 

process of industrialisation. The following conclusion was further drawn from the results and 

discussion sections 6.3.1 and 6.4.1.   

For ASEAN6, Complementarity effects between FDI and exports were concentrated in primary 

sectors (SITC 0, 2 and 4) and fewer manufactures (SITC 6 and 8). Substitutability/competition 

effects dominated products/industries where these group countries hold competitive advantages 

(SITC 3 and 7). In addition, complementarity effects between FDI and exports were observed for 

a larger number of products/industries in Period-II, compared to Period-I. 

For ASEAN3, there were few products/industries with complementarity effects between FDI and 

exports whereas even fewer products/industries with substitutability effects, particularly in 

Period-II and III. Complementarity effects between FDI and exports were concentrated in a few 

primary sectors (SITC 0 and 2) and fewer manufactures (SITC 7). No complementary effects were 

observed in products/industries where this group of countries hold competitive advantages (SITC 

3 and 8). In addition, substitutability/competition effects dominated products/industries were 

concentrated in a single sector (SITC 4).  By contrast, complementarity effects between FDI and 

exports were observed for a fewer number of products/industries in Period-II, compared to Period-

I. 

For ASEAN1, there were a few products/industries with complementarity effects between FDI 

and exports whereas even fewer products/industries with substitutability effects, particularly in 

Period-II and III. Complementarity effects between FDI and exports were concentrated in a few 

primary sectors (SITC 0, 2 and 4) and fewer manufacturing sectors (SITC 6). By contrast, 

substitutability/competition effects dominated products/industries were concentrated in a single 

sector (SITC 6) in Period-I. Hence, substitutability/competition effects dominated 

products/industries were this group countries hold competitive advantages (SITC 3 and 5). 
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Besides, complementarity effects between FDI and exports were observed for a larger number of 

products/industries in Period-II, compared to Period-I.  

In sum, coefficients of FDI to exports were higher for ASEAN1 than ASEAN3, ASEAN3 than 

ASEAN6. This was likely due to the concentration of FDI in the export share of ASEAN1 and 

ASEAN3 countries. 

The following recommendations are provided on Complementarity and substitution effects 

between FDI and exports — for ASEAN6, ASEAN3 and ASEAN1. For the three subregions, 

based on the findings, there were two overarching-arching recommendations could be made. In 

cases where there are substitution effects between FDI and exports in primary sectors and 

secondary sectors is to incentivise and promote horizontal FDIs, M&As, brownfield, joint 

ventures and licensing through tax and non-tax incentives. On the other side, in cases where there 

are complementary effects between FDI and exports in primary sectors and secondary sectors 

is to incentivise and promote vertical FDIs, M&As and greenfield investments through tax and 

non-tax incentives.  Capital control and encouraging joint ventures between foreign and domestic 

firms maximizes the benefits of FDI without excess capital flights during economic crises.  

6.4.2 Impacts of Tourist Arrivals/ Departures on Exports  

The coefficient of tourist arrivals/departures obtained both significant and positive/negative 

coefficients for exporter’s population. The results varied depending on whether the tourism 

promotion was attracting tourists or attracting foreign capital investment into the tourism sector; 

whether it was centring the rural regions or urban regions and the results also different for Labour-

intensive and capital-intensive products/industries within ASEAN6, ASEAN3 and ASEAN1.  

Hence, the strategy for promotion and catering for tourist arrivals need to be part of the national 

economic planning. These strategies include planning for major infrastructure comprising 

highways, hotels, motels, resorts and national parks, etc.; institutions such as internet supported 

tourist visas, easier border checks, internet supported visa application processing and internet 

and mobile application supported tourism-related purchases. It can also incorporate targeting 

certain countries with attractive offers, and making joint efforts with promoting businesses and 

vocational and higher-level education. Hence, there is a need for inter-agency collaborations, 

particularly between the ministries of tourism, education and employment. 
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CHAPTER 7: Economic Size, Comparative and Competitive Advantages 

among Industries in ASEAN Subregions  

7.1 Introduction 

This chapter provides results, discussion and conclusion sections for ‘Economic Size and 

Capital/labour Intensities among Industries in ASEAN Subregions’, and leading industries in 

terms of potential trades for the subregions. Notably, the study analyses and evaluates whether 

the tariff and non-tariff reforms implemented in anticipation of AEC resulted in industry 

restructuring that accounts for comparative and competitive advantages across the region. The 

research study concentrates on the 10 AMS as exporters put into three subregions (ASEAN6, 

ASEAN3 and ASEAN1) and over 250 of importing countries and dependent territories for the 

period 1995 to 2016. ASEAN10, for the entire region was also selectively estimated, and 

incorporated in the analysis. The study uses the RE and PPML gravity models, as convergence 

was not reached with SFA gravity model. FE gravity model was also not good at estimating 

slow changing institutional and infrastructural variables as well. The research study used two 

ten-year windows (i.e. 1995-2004 & 2007-2016), and a third window for the entire data period 

(1995-2016). 

The ASEAN region ushered in the AEC in 2015 with its unique characteristics of the common 

market where the free flow of goods, services, investment, capital and skilled labour is 

conceivable. The formation of AEC is underpinned by the integration of 1234 priority sectors, 

eliminate of import duties on products in priority integration sectors by 2007 for ASEAN-6, 

and 2012 for CLMV, and removal of NTBs by 2012 for ASEAN-6, and by 2015 with the 

flexibility to 2018 for CLMV (ASEAN, 2008; Wattanapruttipaisan, 2008, p.64).  The AEC has 

gone through several important milestones35 before its establishment. The AEC blueprint 

promises to transform the ASEAN region into a single market and production base36, a highly 

competitive economic region37, a region of equitable economic development38, and a region 

fully integrated into the global economy39. By 2015, single market and production base (92%), 

highly competitive economic region (91%), a region of equitable economic development 

(100%), and a region fully integrated into the global economy (100%) implemented.  Besides, 

CEPT40 and ATIGA41 — that superseded CEPT envisioned reducing tariff and non-tariff trade 
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costs, increase intra-ASEAN trade, increase investment and economic efficiencies, and attract 

FDI —were successfully implemented. Hence, the question arises which subregions and 

industries have been able to harness the tariff and non-tariff reductions to reap the benefit of 

comparative and competitive advantages? Have physical capital deepening and human capital 

accumulation, through domestic investment and FDI, been enhanced in the region? Have 

product differentiations been enabled in the region? How can AMS avoid their resource 

dependence and move on to value-added activities? These questions beg for answers as the 

region embraces economic and industrial restructuring through the incentives trade 

liberalisation measures the AEC blueprint manifests for the ASEAN region.    

AEC and the open regional integration it entails together are envisioned to bring sustainable 

economic developments. Sustainable development emerges not only from trade liberalisation 

and subsequent increase in potential static trade but also from dynamic comparative advantages 

and competitive advantages. Rodrik (2003) demonstrates physical capital deepening; human 

capital accumulation and productivity growth are proximate determinants of economic growth; 

and geography42, integration (trade) and institutions as the deeper determinants of economic 

growth (p.1-18). The paper related integration (trade) to market size and the benefits of 

participation in international trade and institutions to sociopolitical arrangements that play a 

role in enhancing economic performance. Physical and human capital along with labour make 

up the resource endowment of a given economy along with the productivity with which the 

resources endowments are deployed in the production processes.  

Industry restructuring and allocation of resources that follow economic integration and trade 

liberalisation create economic efficiency. International trade allows countries to use their 

comparative and competitive advantages more efficiently due to the reduction in distortionary 

trade barriers. The increased market size due to trade liberalisation incentivises new business 

enterprises and products entering the market, contributing to the fierce competition. The 

buildup of the market, new products and new business processes, in turn, create economic 

efficiency. This economic efficiency is made up of productive, allocative, dynamic and social 

efficiencies as well as x-inefficiency (Zeder, 2019; Riley, 2015).  
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This section, therefore, examines the results of capital deepening, human capital accumulation, 

diversification, infrastructural and institutional variables as determinants of international 

exports across subregions of ASEAN. Then, coefficients of industry fixed effects from a PPML 

model is used to identify competitive advantages of SITC II industries across the ASEAN 

subregion. The results from the latter estimates enable the study to identify “winner” industries 

with competitive advantages, which, in turn, supports industrial and international trade policy 

interventions. A similar approach was taken to measure the impact of transport costs on 

competitiveness using country fixed effects (Martínez-Zarzoso et al., 2008).  

This chapter is divided into three major sub-sections: results, discussion, conclusion and 

recommendation sections. This chapter also covers the following hypotheses and respective 

corollaries.  

Hypothesis VI: Trade enhancing higher productivity/efficiency, capital-intensive and medium to 

high-technology industries dominate larger developing countries through trade enhancing higher 

productivity/efficiency generated from Education, GFCF per labourforce, FDI, and the absolute 

value of importer and exporter’s per capita GDP difference (AVIEPCD). The reverse is true for 

smaller, developing countries. 

Corollary 1: The leading industries in trade potential growth among AMS are likely to be 

chemicals and related products, manufactured goods, and machinery and transport equipment.  
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7.2 Results: Economic Size, Comparative and Competitive Advantages among 

Industries in ASEAN Subregions 

The gravity model estimations under RE, FE and PPML models obtained R2 adjusted in the 

range of 0.31- 0.55 for all three periods. The observations range from 20,000 – 25,000 for SITC 

0, 5, 6, 7 and 8; between 2,300 – 4,500 for SITC 1, 3, 4 and 9; and around 12,000 for SITC 2 

in Period-I. Also, the observations for each of the above clusters products doubles and triples 

in Period-II and III, respectively. For SFA gravity model, the observations were similar to the 

above three models for all periods. Besides, sigma u was greater than sigma v for SITC 1, 3, 4 

and 6 in Period-I; SITC 0, 2, 3, 4 and 6 in Period-II; and SITC 1, 3, 4 and 6 in Period-III. Hence, 

for the above products/sectors, the between-group variation dominated the in-between-group 

variations. Furthermore, the gamma coefficient ranged between 0.175 -0.978 except SITC 1 

and 7 with gamma coefficients of 0.0964 and 0.077 in Period-II, respectively; between 0.232 - 

0.998 except SITC 7 with gamma coefficients of 0.102 in Period-II; and between 0.292 - 0.672 

except SITC 5 and 7 with gamma coefficients of 0.082 and 0.0974 in Period-III, respectively. 

Hence, the data were amenable for The SFA gravity model for most sectors/products. All 

sectors were clustered at SITC single-digit level, and industry and time fixed effects were used 

all four models. The significance level (α) for the individual explanatory variables in all four 

models were set at 0.01, 0.05 and 0.1 degrees of significance. Hence, in this way when the p-

value (computed probability statistics) is less than the significance level, it suggests the null 

hypothesis given at the beginning of the study is rejected, and the alternative hypothesis is 

supported. The converse is true if the p-value (computed probability statistics) is greater than 

the significance level.      

This section is divided into two sub-sections. The first section provides the results for 

hypothesis VI: ASEAN Larger Economies Emphasize Capital Intensive/Medium to High 

Technology Manufacturing While Smaller Economies Foster Labour/Land Intensive Industries. 

The second section provides the results for hypothesis VI, corollary 1 that posits “the leading 

industries in trade potential growth for the three ASEAN subregions, and tests corollary 1 that 

the leading industries in trade potential growth among AMS are likely to be chemicals and 

related products, manufactured goods, and machinery and transport equipment”.  
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7.2.1 Hypothesis VI: Capital Intensity versus Labour-Intensive Exports Sectors among 

ASEAN Subregions  

To test hypothesis VI, whether large ASEAN economies emphasise capital intensive/medium to 

high technology and smaller ASEAN economies emphasise the opposite, there were five criteria 

considered: the absolute value of importer and exporter’s per capita GDP difference (AVIEPCD), 

Education, FDI, diversification index and GFCF per labourforce.  

The first criterion was the coefficient of Log of AVIEPCD. In the gravity equations in the study. 

Karamuriro and Karukuza (2015) identified two scenarios where the coefficient of AVIEPCD can 

explain whether exports would be dominated by intra-trade (Linder hypothesis) or enter-trade 

(Heckscher-Ohlin hypothesis). The first case, Linder hypothesis, is the case whereby the 

coefficient of the AVIEPCD is expected to be negative, and exports occur among countries with 

a similar stage of development based on product differentiation and overlapping demand. 

Alternatively, exports and enter-industry (Heckscher-Ohlin hypothesis). The second case, 

Heckscher-Ohlin hypothesis, is the case whereby the coefficient of the AVIEPCD is expected to 

be positive, and exports occur among countries with a dissimilar stage of development based on 

factor endowments and comparative advantage. 

The second criteria, education, enhances international trade through its positive impact on human 

capital development and productivity.  According to Acharya (2008) and Shirotori et al. (2010), 

education is favourable to exports in high-productivity industries.  

The third criterion was the coefficient of FDI, in the gravity equations in this study. Where the 

coefficient of this variable is significant and positive, it represented complementarity between 

exports and FDI. Where the coefficient of the same variable was significant and negative, it 

represented competition between exports and FDI.    

The fourth criterion was the coefficient of diversification index in the gravity equations in this 

study. Neto and Romeu (2011) and Mau (2014) identified an association between product 

diversification and exports. A lower value of this coefficient denotes diversification; accordingly, 

a negative coefficient represents a diversified industry sector, whereas a positive coefficient 

represents a specialized industry sector. Neto and Romeu (2011) found a negative association 
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between Herfindahl intra-industry index and exports (p.15). Hence, export diversification enters 

in as a trade cost.  

The fifth criterion was the coefficient of GFCF per labourforce in the gravity equations in this 

study. Leitao and Tripathi (2013) branded K/L as a proxy for the difference in physical capital 

endowments between bilaterally trading countries, where K and L stood for capital and labour 

(p.5). Here, this research study presumes GFCF43 as capital. The expected sign of the variable is 

positive, where the capital endowment is an advantage for the exporter country. 

The grouping of the results below was supported by the classification provided by Lall (2000), 

SITC Rev. 2 Trade grouped by technology-intensiveness (UN International Trade Statistics, 

2020), and crystallized by the results from corollary 1.       

AVIEPCD: For ASEAN6, under FE and RE gravity model, this variable had positive and 

significant coefficients for SITC 1, 3, 4 and 8 in Period-I; SITC 0, 3, 4 and 8 in Period-II; and 

SITC 0, 1, 3, 4 and 8 in Period-III. Under the same models, the same variable obtained negative 

and significant coefficients for SITC 5, 7 and 9 in Period-I; SITC 5, 6 and 7 in Period-II; and SITC 

5, 6, 7 and 9 in Period-III. PPML gravity generated in slightly different results, while convergence 

was not achieved in The SFA gravity model (Table 4.14 in Appendix I, Table 4.13 & Table 4.15 

to be provided upon request). 

For ASEAN3, under FE and RE gravity model, log AVIEPCD was positive and significant for 

SITC 0, 1 and 6 in Period-I; SITC 7 and 8 in Period-II; and SITC 7 in Period-III. Under the same 

models, the same variable obtained negative and significant coefficients for SITC 1 in Period-II 

alone. PPML gravity generated in slightly different results, while convergence was not achieved 

in The SFA gravity model (Table 4.17 in Appendix I, Table 4.16 & Table 4.18 to be provided 

upon request).  

For ASEAN1, under FE and RE gravity model, log AVIEPCD was positive and significant for 

SITC 6, 7 and 8 in Period-I; and SITC 5, 6 and 8 in Period-III. Under the same models, the same 

variable obtained negative and significant coefficients for SITC 3 in Period-II and III. PPML 

gravity generated in slightly different results, while convergence was not achieved in The SFA 

gravity model (Table 4.20 in Appendix I, Table 4.19 & Table 4.21 to be provided upon request). 

http://unstats.un.org/unsd/tradekb/Attachment398.aspx?AttachmentType=1
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For ASEAN10, under FE gravity model, this variable had positive and significant coefficients for 

SITC 1, 3, 4 and 8 in Period-I; SITC 0, 1, 3, 4 and 8 in Period-II; and SITC 0, 1, 3, 4 and 8 in 

Period-III. Under the same models, the same variable obtained negative and significant 

coefficients for SITC 5, 6, 7 and 9 in Period-I; II; and III (results are provided separately as an 

attachment).  

Education: For ASEAN6, under FE and RE gravity model, this variable had positive and 

significant coefficients for SITC 4 and 8 in Period-III. Under the same models, the same variable 

obtained negative and significant coefficients for SITC 1, 3 and 5 in Period-I; SITC 2, 4 and 9 in 

Period-II; and SITC 1, 5 and 9 in Period-III. PPML gravity generated in slightly different results, 

while convergence was not achieved in The SFA gravity model (Table 4.31 in Appendix I, Table 

4.32 to be provided upon request). 

For ASEAN3, under PPML gravity model, log Education was positive and significant for SITC 4 

and 5 in Period-I; SITC 4, 5 and 6 in Period-II; and SITC 4, 5, 7 and 8 in Period-III. Under the 

same models, the same variable obtained negative and significant coefficients for SITC 2, 3, 6 to 

9 in Period-I; SITC 0 and 9 in Period-II; and SITC 0, 6 and 9 in Period-III. RE gravity generated 

in slightly different results, while convergence was not achieved in The SFA gravity model (Table 

4.33 in Appendix I, Table 4.34 to be provided upon request). 

For ASEAN1, under FE and RE gravity model, log Education was positive and significant for 

SITC 0, 2, 4, 5, 6, 7 and 8 in Period-I & III. PPML gravity generated in slightly different results, 

while convergence was not achieved in The SFA gravity model (Table 4.35 in Appendix I, Table 

4.36 to be provided upon request). 

Foreign Direct Investment (FDI): Results for FDI are used from section 6.2.1.   

Diversification index: For ASEAN6, under the SFA gravity model, the coefficients of 

diversification index were significant and positive for SITC 3 and 4 in Period-I and II; and SITC 

2, 3 and 4 in Period-III. Under the same models, the same variable obtained negative and 

significant coefficients for SITC 0, 5, 6 and 7 in Period-I; SITC 0, 6 and 7 in Period-II; and SITC 

0, 1, 7 and 8 in Period-III. RE and PPML gravity generated in slightly different results, while 
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convergence was not achieved in The SFA gravity model (Table 4.1 in Appendix I, Table 4.2- 4.4 

to be provided upon request). 

For ASEAN3, under the SFA gravity model, the coefficients of the diversification index were 

significant and negative for SITC 7 and 9 in Period-II alone. Under the same models, the same 

variable obtained negative and significant coefficients for SITC 5 and 8 in Period-III. RE and 

PPML gravity generated in slightly different results, while convergence was not achieved in The 

SFA gravity model (Table 4.5 in Appendix I, Table 4.6- 4.8 to be provided upon request). 

For ASEAN1, under the SFA models, the diversification index variable obtained negative and 

significant coefficients for SITC 2 in Period-II; and SITC 4, 7 and 8 in Period-III. RE and PPML 

gravity generated in slightly different results, while convergence was not achieved in The SFA 

gravity model (Table 4.9 in Appendix I, Table 4.10 - 4.12 to be provided upon request). 

Exporter’s GFCF per Labourforce: For ASEAN6, RE gravity models predicted coefficients for 

GFCF per labourforce that were significant and positive for SITC 2, 3, 4, 5 and 6 in Period-I; 

SITC 2, 3, 4 and 5 in Period-II; and SITC 2, 3, 4, 5 and 9 in Period-III. Under the same model, 

the same variable obtained negative and significant coefficients for SITC 7 in Period-II; and SITC 

1, 7 and 8 in Period-III. PPML gravity generated in slightly different results, while convergence 

was not achieved in The SFA gravity model (Table 4.31 in Appendix I, Table 4.32 to be provided 

upon request). 

 For ASEAN3, PPML gravity models predicted coefficients for GFCF per labourforce that were 

significant and positive for SITC 3, 5 and 8 in Period-I; SITC 0, 4 and 6 in Period-II; and SITC 6 

and 7 in Period-III. Under the same model, the same variable obtained negative and significant 

coefficients for SITC 4 in Period-I; and SITC 1 and 8 in Period-II and III. RE gravity generated 

in slightly different results, while convergence was not achieved in The SFA gravity model (Table 

4.33 in Appendix I, Table 4.34 to be provided upon request). 

For ASEAN1, RE gravity models predicted coefficients for GFCF per labourforce that were 

significant and positive for SITC 9 in Period-I and III. Under the same model, the same variable 

obtained negative and significant coefficients for SITC 0, 2, 5, 6, 7 and 8 in Period-I and III; and 

SITC 7 in Period-II. PPML gravity generated insignificant results, while convergence was not 
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achieved in The SFA gravity model (Table 4.35 in Appendix I, Table 4.36 to be provided upon 

request). 

For ASEAN10, RE gravity models predicted coefficients for GFCF per labourforce that were 

significant and positive for SITC 3 and 4 in Period-I; SITC 2, 3, 4 in Period-II; and -III. Under the 

same model, the same variable obtained negative and significant coefficients for SITC 7 in period 

I; and SITC 7 in Period-II; and SITC 1 and 7 in Period-III (results are provided separately as an 

attachment). 

The results for the Hypothesis VI along with the interpretation of the results and evaluation would 

be reserved to the discussion section.  

7.2.2 Corollary 1: Leading Industries in Trade Potential Growth among AMS  

The leading industries in trade potential growth among AMS are chemicals and related products, 

manufactured goods, and machinery and transport equipment.  

This section uses coefficients of industry fixed effects from regression estimates conducted using 

all the 66 SITC two-digit products clustered together for each country group and each period. 

While all two-digit SITC products for each cluster for AMS share the same constant term and the 

same coefficients of explanatory variables and time-fixed effects, the two-digit SITC 

products/industry sectors can be differentiated using the industry fixed effects. This differentiation 

in fixed effects is the result of the competitive advantages/disadvantage product/industry sectors 

exhibit. Hence, it is presumed fixed effects within PPML/RE gravity models represented a 

composite of time-invariant unobserved/omitted variables such as institutional quality differences 

across industries, sensitivity to NTMs, sensitivity to transportation infrastructure differences, etc. 

The study used the industry fixed effects from PPML/RE gravity model since these coefficients 

represent ‘a composite of unobserved’ quality and idiosyncrasy that leaves a particular industry 

with a competitive advantage or disadvantage. Hence, these industries fixed coefficients used to 

identify some of the industrial sectors with favourable competitive advantages. The results from 

the SITC two-digit products were also contrasted with the results from SITC single-digit 

product/industry fixed effects.  PPML and RE gravity models provided estimates for industry 

fixed effects for all 66 products clustered together — after all, trade attractors and inhibitors were 
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controlled for — with coefficients that were positive and statistical significance at 10%, 5% and 

1% degree of significance for three subregions. 

Industrial Fixed Effects for ASEAN6: PPML and RE gravity models revealed similar results. 

However, since the PPML gravity model generated industry fixed effects with coefficients smaller 

than the RE gravity model, the PPML gravity model estimates of industry fixed effects are used 

in this analysis. Accordingly, ASEAN6 had the highest coefficients for industry fixed effects for 

most of SITC 3, 5, 6, 7 and 8 two-digit product/industry sectors in gravity estimations (see Table 

4.1). Further, other industries/products obtained coefficients close to the above product/industry 

sectors, including SITC 0 and 2. Further breakdowns to SITC two-digit products/industries 

identified, agricultural product (s) SITC 03, 04, and 23 were top 25 (with SITC 05 and 07 in the 

top 35) out of 66 SITC two-digit product/industry sectors with differential competitive advantages 

higher than SITC 00, the benchmark product/industry sector. Based on the same measure, mining 

products/industries including SITC 33, 34, 28, 32 and 68 were top 30 out of 66 SITC two-digit 

product/industry sectors respectively. Similarly, the manufacturing products SITC 42, 51, 55, 57, 

59, 62, 63, 65, 67, 69, 71, 72, 74, 75, 76, 77, 78 and 79, 83, 84, 85,  and 87 were top 30 out of 66 

SITC two-digit product/industry sectors respectively. Besides, the intertemporal variations for all 

industries/products between Period-II and I indicated the coefficients of competitive advantage 

(industry fixed effects) had increased for all products except SITC 21, 22, 24, 63, 75 and 76. 

Similar results were obtained from gravity estimations where the industry effects were clustered 

at SITC one-digit levels (within industry clusters). The results confirmed exports from 

manufacturing industry sub-sectors had more competitive advantages than agriculture and mining 

(Table 4.37 in Appendix I, Table 4.38 to be provided upon request). 

Industrial Fixed Effects for ASEAN3: the PPML gravity model estimates of industry fixed 

effects are used in this analysis for the same reason as in the case for ASEAN6. Accordingly, 

ASEAN3 had the highest coefficients for industry fixed effects for most of SITC 0, 2, 3, 6, 7 and 

8 two-digit product/industry sectors in gravity estimations (see Table 7.8). Further breakdowns to 

SITC two-digit products/industries identified agricultural products SITC 03, 04, 05, 06, 07, 22, 

23 and 24 were top 25 out of 66 SITC two-digit product/industry sectors with differential 

competitive advantages higher than SITC 00, the benchmark product/industry sector. Based on 

the same measure, mining products/industries including SITC 28, 32, 33, 34, 35, and 68 were top 
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25 out of 66 SITC two-digit product/industry sectors. Similarly, the manufacturing products SITC 

52, 66, 67, 72, 76, 78, 84, 85 and 89 were top 25 out of 66 SITC two-digit product/industry sectors 

respectively (Table 7.8). Besides, the intertemporal variations between Period-II & I indicated the 

coefficient of competitive advantage increased for most of the above products. Similar results 

were obtained from gravity estimations where the industry effects were clustered at SITC one-

digit levels (within industry clusters). In this latter case, one of the two-digit SITC 

product/industry sectors from SITC 0, 1, 2, 3, 4, 5, 6, 7, 8 and 9 were benchmarked/omitted to 

estimate industry effects. The results also confirmed exports from agriculture and mining had 

more competitive advantages than manufacturing industry sub-sectors (Table 4.39 in Appendix I, 

Table 4.40 to be provided upon request). 

Industrial Fixed Effects for ASEAN1: Primarily, the PPML gravity model estimates of industry 

fixed effects are used in this analysis as in the case with the other two subregions. In these gravity 

estimates, SITC 00 was used as a benchmark/omitted industry (for across industry comparisons).  

ASEAN1 had highest elasticities for Industry fixed effects for most of SITC 3, 5, 6, 7, 8 and 9 

two-digit SITC product/industry sectors than SITC 00, the benchmark product/industry sector. 

However, the competitive advantage differential was most intensive and extensive for SITC 7; 

most intensive for SITC 3, 5 and 7 followed by SITC 6 and 8. Further breakdowns to SITC two-

digit products/industries identified agricultural products SITC 02, 05 and 23 were top 25 out of 

66 SITC two-digit product/industry sectors with differential competitive advantages higher than 

SITC 00, the benchmark product/industry sector. Based on the same measure, mining 

products/industries including SITC 28, 33 and 34 were top 25 out of 66 SITC two-digit 

product/industry sectors. Similarly, the manufacturing products SITC 51, 54, 65, 66, 67, 69, 71, 

72, 73, 74, 77, 78, 79, 84, 87 and 89 were top 25 out of 66 SITC two-digit product/industry sectors 

respectively. Besides, the intertemporal variations between Period-II & I indicated the coefficient 

of competitive advantage increased for most products (except SITC 65, 73, 79 and 84) (Table 4.41 

in Appendix I, Table 4.40 to be provided upon request). 

Industrial Fixed Effects for ASEAN10: RE gravity models revealed remarkable results. 

Accordingly, ASEAN10 had the highest coefficients for industry fixed effects for most of SITC 

3, 5, 6, 7 and 8 two-digit product/industry sectors in gravity estimations. Further, other 

industries/products obtained coefficients close to the above product/industry sectors, including 
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SITC 0 and 2. Further breakdowns to SITC two-digit products/industries identified, agricultural 

product (s) SITC 03, 04, 05, 07 and 23 were top 25 (with SITC 09 and 24 in the top 35) out of 66 

SITC two-digit product/industry sectors with differential competitive advantages higher than 

SITC 00, the benchmark product/industry sector. Based on the same measure, mining 

products/industries including SITC 33, 34 and 68 were top 30 out of 66 SITC two-digit 

product/industry sectors respectively. Similarly, the manufacturing products SITC 42, 51, 57, 59, 

62, 65, 66, 67, 69, 71, 72, 74, 75, 76, 77, 78 , 84, 85,  and 89 were top 30 out of 66 SITC two-digit 

product/industry sectors respectively. Besides, the intertemporal variations for all 

industries/products between Period-II and I indicated the coefficients of competitive advantage 

(industry fixed effects) had increased for all products for almost all products/industries. Similar 

results were obtained from gravity estimations where the industry effects were clustered at SITC 

one-digit levels (within industry clusters). The results confirmed exports from manufacturing 

industry sub-sectors had more competitive advantages than agriculture and mining (Table 10.1 & 

10.1B2, results are provided separately as an attachment).   

The results for Hypothesis VI and Hypothesis VI, corollary 1 were diverse across industries, 

ASEAN subregions and time. The interpretation of the results and evaluation would be reserved 

for the discussion section.  

The dummy variables representing the non-specific macroeconomic environment after controlling 

for industry fixed effects and time fixed effects were estimates for ASEAN10. The results 

indicated statistically significant variables for ASEAN6 and ASEAN3 across industries. However, 

there was not statistical significant dummy variable for ASEAN1 (results are provided separately 

as an attachment). 
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7.3 Discussions: Capital Intensity versus Labour-Intensive Export Sectors among 

ASEAN Subregions (Hypothesis VI and Corollaries) 

The purpose of this section is to interpret and discuss the findings from section 7.2.1 on factors 

of comparative advantages including GFCF, education, FDI inflows, GDP per capita and 

technology as a catalyst for diversification and 7.2.2 competitive advantages derived from a 

number of factors including, (i)an outcome of a firm’s and/or national strategic decisions on the 

conduct of business, (ii) a nation’s strategic decision to place low barriers on FDI, (iii) lower 

taxes and tax holidays; (iv) urban agglomeration and/or concentration of conglomerates etc. in a 

specific region. Hence, the findings from section 7.2.2 identify the resultant effects of 

competitive advantages in the form of robust coefficients of the fixed effects PPML/RE gravity 

model.    

The results from section 7.2.1, particularly for AVIEPCD, FDI, capital intensity and 

diversification coefficients w.r.t. exports indicate that economic activities in ASEAN6, and to a 

lesser extent in ASEAN1 were led by exports of highly diversified medium-to-high technology 

manufactures. On the other side, exports in ASEAN3 identified economic activities in these 

countries were dominated by exports of agriculture, fisheries and mining, raw materials and 

resource-based manufactures. On the other side, the analysis of the competitive advantages using 

all the 66 SITC two-digit product/industry sectors clustered together for each country group and 

each period-Identified important in policy designing. For instance, ASEAN6 has the greatest 

competitive advantages in exports from manufacturing (SITC two-digit product/industry 

sectors), followed by ASEAN1.  ASEAN3 has considerable competitive advantages in exports 

from this sector. On the other side, while ASEAN3 tends to be agricultural with competitive 

advantages in a broader range of industries than the other subregions.  ASEAN1 has competitive 

advantages in more concentrated mining industries than either ASEAN6 or ASEAN3. The 

following sectors provide the analyses and synthesis of the results from section 7.2.1 and 7.2.2. 

7.3.1. Capital Insensitive and Labour-Intensive Exports for ASEAN6 Sub-Region  

The results for the AVIEPCD variables highlight some important policy-relevant information 

that can be harnessed to foster exports for the ASEAN region. For ASEAN6, exports of 

manufactures (SITC 5, 6, 7 and 9) were predominantly driven by product differentiation (Linder 

effects), whereas exports of primary products (SITC 0 and 3) and manufactures (SITC 4 and 8) 
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were mainly characterized by comparative advantages (Heckscher-Ohlin effects) in the medium 

and longer terms. For ASEAN3, exports of manufactures (SITC 7 and 8) were predominated by 

comparative advantages (Heckscher-Ohlin effects) in the medium term; and exports of primary 

products (SITC 1) by product-differentiation (Linder effects) in the longer term. On the other 

side, for ASEAN1, primary sector products (SITC 0) and manufactures (SITC 5, 6 and 8) were 

preponderated by comparative advantages (Heckscher-Ohlin effects) in the medium term and 

long term, respectively. Conversely, exports from the primary sector (SITC 3) were dominated 

by product differentiation (Linder effects) in both the medium and the long terms. Hence, while 

ASEAN6 manufactures were well-diversified; manufactures for ASEAN3 and ASEAN1 were 

getting a competitive edge from their comparative advantages; the latter two were focused in a 

single sector (SITC 1/3) for their product differentiation. The findings for ASEAN10 were 

consistent with ASEAN6, and also suggest the subregions have complementarities in their 

exports from some sectors and competitive characteristics in others.  

FDI impacted ASEAN countries exports in slightly different ways. For ASEAN6, the FDI 

coefficients identified more complementary effects with exports (SITC 0, 1, 4 and 8) in period-

II and III; and substitution effects only in a single sector (SITC 7) in period-I alone. Thus, 

complementary effects between FDI and exports was significant in primary and labour-intensive 

sectors. Besides, for ASEAN3, the FDI complementary effects with exports were stronger in 

primary commodities (SITC 0, 2, and 4) as well as manufactures (SITC 5 and 7) in the medium 

term; and agricultural products and raw materials (SITC 0 and 2) in the longer term. The 

substitution effects were limited to a single sector (SITC 4) in the medium term. By contrast, for 

ASEAN1, the FDI complementary effects with exports were stronger in primary commodities 

(0, 2, 4) and low and medium technology manufactures (SITC 6) in the medium and the longer 

term. For the same group, the substitution effects were limited to two manufactures (SITC 6 and 

7) in period-I. Hence, for ASEAN6 and ASEAN1 countries, there were primarily raw materials 

sectors and resource-based manufactures, as well as sectors belonging to low, medium 

technology, manufactures sectors with complementarity effects. For ASEAN10, under the RE 

gravity model, the variable revealed significant and positive coefficients for SITC 0, 5, 7 and 8 

in Period-II; and III, respectively. This was indicative of the more robust FDI responsiveness to 

exports from ASEAN6 and ASEAN3. Hence, the results partially support Hypothesis VI. This 

is because the result on complementarity effects identify ASEAN3 as a developing cluster of 
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countries with FDI complimentary effects predominantly for primary sectors and labour-

intensive manufactures. On the other side, the results for industrialised ASEAN subregions, 

ASEAN6 and ASEAN1, were not as expected – they were rather concentrated in primary sectors.  

Diversification of export merchandise from ASEAN countries varied across the subgroups. For 

ASEAN6, manufactures (SITC 0, 5, 6 and 7) were diversified in the medium terms (period-I and 

II); whereas some primary products (SITC 0 and 1) and some manufactures (SITC 7 and 8) were 

diversified in the longer term (period-III). The same variable indicated some primary sectors 

(SITC 3 and 4) and (SITC  2, 3 and 4) were specialized in the medium term and long term, 

respectively. For ASEAN3, there were diversification effects observed in manufactures (SITC 5 

and 8) in the longer term, whereas concentration effects in medium and high technology 

manufactures (SITC 7 and 9) in the medium term. By contrast, for ASEAN1, there were 

diversification effects observed in primary sectors (SITC 2) and manufactures (SITC 4, 7 and 8) 

in the longer term, with some raw materials concentration in the medium term.   

For ASEAN10, similar results were obtained for diversification in response to exports in the 

medium and long term. Hence, diversification of exports in the entire region (ASEAN10) was 

influenced with what happens in ASEAN6 as regional leaders (results are provided separately as 

an attachment).  

GFCF per labourforce from ASEAN countries impacted constituent countries differently. For 

ASEAN6, primary sectors (SITC 2 and 3) and manufactures (SITC 4, 5 and 6) had positive and 

statistically significant elasticity coefficients w.r.t. exports suggesting capital intensity and higher 

productivity in these sectors in both the medium and longer-term. Conversely, the same variable 

obtained negative and statistically significant coefficients in manufactures (SITC 7) in the 

medium and (SITC 1, 7 and 8) long-term. For ASEAN3, there were fewer primary sectors (SITC 

0 and 3) and manufactures (SITC 5, 6 and 7) in the medium term; and manufactures (SITC 6 and 

7) in the long-term. Conversely, the same variable obtained negative and statistically significant 

coefficients in the primary sector (SITC 1) and manufactures (SITC 8) in the medium and longer 

terms. In stark contrast, For ASEAN1, the same variable obtained negative and statistically 

significant coefficients in primary commodities (SITC 0 and 2) and manufactures (SITC 5, 6, 7 

and 8) in the medium and the long-term. The negative coefficients in the latter signify smaller 

firms having a lower capital intensity produce more specialized products that are exported 
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relatively higher in SITC 7 and 8. The negative elasticity could also be explained by transport 

cost (a major trade cost) which increases with capital intensity in these sectors that allows for 

advanced technology-based manufactures with high export volumes; hence, the elasticities of 

GFCF per labourforce are negative (Forslid and Toshihiro 2011). On the other side, the same 

group obtained a statistically significant and positive coefficient for manufactures (SITC 8) in 

both the medium and long-term. The findings for ASEAN10 were broadly consistent with the 

results for ASEAN6.    

Therefore, hypothesis VI is supported by the above findings. The criteria were partially proven 

to support exports the three subregions and across industries. Firstly, ASEAN6 exports were 

characterized by diversification as identified by coefficients of AVIEPCD/Diversification 

index. Secondly. ASEAN3 exports were complemented by FDI inflows predominantly in the 

primary sectors. For the same sub-region, specialisation in exports was evidenced in SITC 7 

and 9. Hence, developing regions such as ASEAN3 concentrate in deploying FDI inflows, 

enhance domestic savings for physical and human capital accumulation in the earlier years of 

industrialisation before diversification start to emerge. For instance, there were some traces of 

diversification in SITC 5 and 8 where labour tends to be intensive for this sub-region. On the 

contrary, for ASEAN6, the results showed FDI inflows had complementary/ substitution effects 

on exports predominantly in the primary/manufacturing sectors, unlike the expectation a priori. 

Similar results were uncovered for ASEAN1. Thirdly, GFCF per labour force was favourable 

to exports predominantly from the manufacturing sectors for ASEAN6 and ASEAN3. Fourthly, 

education tends to foster exports primarily in primary sectors for ASEAN6 and in the 

manufacturing sectors for ASEAN1 and ASEAN3. Hence, hypothesis VI that stated “Trade 

enhancing higher productivity/efficiency, capital-intensive and medium to high-technology 

industries dominate larger developing countries through trade enhancing higher 

productivity/efficiency generated from Education, GFCF per labourforce, FDI, and the 

absolute value of importer and exporter’s per capita GDP difference (AVIEPCD). The converse 

is true for smaller developing countries.” was supported by the coefficients of all criteria 

variables.   

ASEAN6 is best positioned in its comparative advantages, product differentiation, FDI and 

GFCF per labourforce. The findings indicate ASEAN6 have strong product differentiation 
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(the Linder effects) in low, medium and probably high technology manufactures resulting in 

intra-industry trade, whereas comparative advantages (the Heckscher-Ohlin effects) in primary 

commodities, resource-based manufactures and labour intensive (miscellaneous) manufactures 

creating enter-industry trades. Hence, ASEAN6 best positioned to take advantage of its 

comparative advantage in enter-industry trade and product differentiation in intra-industry 

trade. Similarly, for the same sub-region, the elasticity coefficients of diversification identified 

manufactures as more diversified, while raw materials and mining products as concentrated. 

The exceptions are SITC 0 and SITC 1 where diversification observed both in the medium and 

longer-term for the former and in the longer term for the latter. By contrast, the elasticity 

coefficient of FDI was positive and most intensive to exports in primary commodities, resource-

based and miscellaneous manufactures, whereas statistically significant and negative to exports 

in machinery and equipment. Hence, these group of countries could benefit more by aligning 

their FDI inflows with sectors were product differentiation (Linder effects) dominate 

technological spillover effects make a difference. The latter is reinforced by the findings on the 

elasticity of diversification w.r.t. exports; for instance, diversification emphasizes manufactured 

goods (SITC 5, 6 and 7) and primary sectors (SITC 0 and 1). On the other side, GFCF per 

labour force indicated more positive elasticity coefficients for raw materials and mining (SITC 

2, 3 and 4) as well as chemicals (SITC 5) and resource-based manufactures (SITC 6); whereas 

negative elasticity coefficients for medium and high technology manufactures (7 and 8).  The 

positive coefficients in the former suggest increased productivity in export activities due to the 

capital intensities that create economies of scale in reducing trade costs such as transport and 

logistic costs, whereas the negative coefficients in the latter signify smaller firms having a lower 

capital intensity produce more specialized products that are exported relatively higher in SITC 

7 and 8. The negative elasticity could also be explained by transport cost (a major trade cost) 

which increases with capital intensity in these sectors that allows for advanced technology-

based manufactures with high export volumes; hence, the elasticities of GFCF per labourforce 

are negative (Forslid and Toshihiro 2011). Overall, the capital accumulation for this sub-region 

suggests investment in soft and hard infrastructure for this sub-region provides a conducive 

environment for FDI investment, industry/product diversification and expanded human capital 

all become productive in fostering exports.    
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For ASEAN3, GFCF per labourforce (capital intensity), comparative advantages and FDI 

hold promise to boost the growth of both primary and manufacturing sectors. Otherwise, 

ASEAN3 had product differentiations (the Linder effects) in the primary sector (SITC 1) in the 

longer term suggesting intra-industry trades, whereas comparative advantages (the Heckscher-

Ohlin effects) in manufactures (SITC 7 and 8) creating inter-industry trades. This is typical of 

the industrial structure of LCDs; comparative advantages mainly concentrating on agriculture 

and resource-based and labour-intensive manufactures. For these group of countries, FDI had 

complementarity to exports in primary commodities (SITC 0 and 2), resource-based 

manufactures (4, and 5), as well as medium & high technology, manufactures (SITC 7) in the 

medium term; and agricultural products and raw materials (SITC 0 and 2) in the longer term. 

The substitution effects were limited. On the other side, GFCF per labour force indicated more 

positive elasticity coefficients for manufactures (SITC 5, 6 and 7) than primary sectors (SITC 

0 and 3) in the medium term; and manufactures (SITC 6 and 7) in the longer term. By contrast, 

the elasticity coefficients were statistically significant and negative for manufactures (SITC 1 

and 8) in the medium term; and (SITC 8) in the longer term. Hence, it is advantageous for this 

sub-region to enhance their comparative advantages, product differentiation, complementarity 

from FDI investments, diversification, and favourable GFCF environment in policy designing.  

For ASEAN1, comparative advantage, product differentiation and FDI hold promise to 

improve the growth of both primary and manufacturing sectors. Otherwise, ASEAN3 had 

product differentiations (the Linder effects) in the primary sector (SITC 3) in the medium term 

suggesting intra-industry trades in intermediate goods, whereas comparative advantages (the 

Heckscher-Ohlin effects) in primary sectors (SITC 0) and manufactures in the medium (SITC  

6, 7 and 8); and long term ((SITC 5, 6 and 8) creating inter-industry trades. For these group of 

countries, FDI had complementarity to exports in primary commodities (SITC 0, 2, and 4) as 

well as manufactured good (SITC 6) in the medium term and the long term. The substitution 

effects were limited. On the other side, the findings on GFCF per labourforce were slightly 

identical to the per capita difference, hence telling the capital intensity likely to have caused 

some of the competitive advantages through either the comparative advantage or production 

differentiation channels. For this country, the Linder effect was apparent in only one sector 

(SITC 3). Hence, diversification into more sectors through FDI, capital investment and 

deploying embodied technology is paramount to keep “resource curse”44 at bay.   
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The intertemporal shifts and changes across industries reveal salient results. The intertemporal 

shift of the AVIEPCD indicates the industrial sector shift for the ASEAN subregions. For instance, 

For ASEAN6, AVIEPCD exhibited more significant and negative elasticity coefficients for more 

manufactures sectors over time, suggesting the Linder effects. For ASEAN1, AVIEPCD obtained 

significant and positive elasticity coefficients for more manufactures sectors over time, indicating 

the Heckscher-Ohlin effects. Hence, in these industrial subregions, the sectoral mix shifted from 

labour/land-intensive to more capital/technology-intensive industries to take advantage of their 

accumulated physical and human capital. Similarly, for ASEAN3, AVIEPCD obtained significant 

elasticity coefficients for more labour-intensive manufactures sectors overtime than primary 

sectors suggesting the Heckscher-Ohlin effects. Hence, this sub-region forging ahead with 

industrialisation by taking on labour/land-intensive manufacture sectors to take advantage of their 

abundant supply of labour. The closer observation of the FDI variable also provides a clear picture 

of the capital flights between labour/land-intensive sectors in smaller economies and medium/high 

technology-intensive manufacturing in larger countries. The effect could have also been 

compounded by larger FDI flows to medium/high technology-intensive manufacturing in larger 

countries than labour/land-intensive sectors in smaller economies — from the rest of the world. 

For ASEAN6, the substation effects in some sectors switched to complementary effects over time, 

although this occurred across most industries; it predominated in manufactures implying a capital 

flight to manufacturing sectors in member economies. There was also a similar discernable shift 

towards land/labour-intensive industries overtime for ASEAN3. For instance, in period-II, either 

some manufacturing sector had substitution effects replacing complementary effects in period-I. 

And, another sector lost its complementary effects on exports in period-II, compared to period-I.  

There is also a high potential for diversification for ASEAN6 than ASEAN1 or ASEAN3 

attracting FDI and domestic investments in those sectors. These above factors remain responsible 

for fierce completion that follows liberalisation, and industrial restricting within the ASEAN 

region.  

In sum, all three clusters of ASEAN countries have shown increased diversification and FDI over 

time, particularly for ASEAN6 and ASEAN1. The GFCF per labourforce was statistically 

significant across a broader/narrower set of products/industries for ASEAN6/ASEAN3/ASEAN1 

in the longer term than in the medium term.  There were more positive and statistically significant 

elasticity coefficients for GFCF per labourforce for ASEAN6 and ASEAN3, suggesting capital 
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intensity predominantly boosts exports in these ASEAN subregions. However, ASEAN1 had 

negative and statistically significant elasticity coefficients for the same variable.  

The findings in this empirical study are supported by previous studies. For instance, Forslid and 

Toshihiro (2011) argued while more productive and capital intensive firms can have higher 

export shares, hence positive correlation with exports, due to scale economies in transportation, 

capital intensity can have negative correlations with an export share of firms in some sectors 

(p.2). This can happen for several reasons. First, smaller firms with lower capital intensity could 

be exporting large volumes such as in foodstuff, raw materials and metal industries. Second, 

the sector could be labour intensive as in agriculture, mining, iron steel and steel manufactures 

and textile and apparels, particularly when SMEs are involved in exports. Third, machinery and 

equipment could be involving SMEs with the production of smaller types of machinery, devices 

and apparatus. Fourth, productivity drops when capital intensity is not maintained above the 

capital depreciation rate, and when it is not upgraded for product quality and operational 

efficiency enhancements.  

Mau (2014) argued the theoretical rationale for diversification as driven by technology or 

efficiency, and results in additional revenues due to its persistence (p.1). The results show 

diversification as a part of innovation and creativity as a growth propeller in the national 

economy, along with export-led growth and FDI-led growth. Gabardo et al. (2017) place 

diversification as part of a continuous innovative enterprise in tandem with labour productivity 

and capital productivity (p.391). This is significant as developing countries transitioning to 

industrialisation such as members of ASEAN6. This group of countries continue their 

momentum in export-driven economic development through the adoption of embodied 

technologies in the form of capital goods and intermediate products from technologically 

leading countries such as USA, Germany, Japan, China, so on. This would help them in 

exporting innovative products through reverse engineering and adopting intermediate products 

in their innovative products. For instance, these countries could adopt imported motor vehicle 

engines in making motor vehicles, use licensing and joint ventures in adopting foreign 

technologies such as in pharmaceuticals and chemical production. Shih and Chang (2009) 

recommend this development-oriented strategy by employing embodied technology helps in 

the catch-up process with industrial countries through incremental improvements (p.24). For 
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these group NICs, the development-oriented strategy adopting the use of embodies technology 

coupled with their existing export-oriented development would be a low hanging fruit. For 

ASEAN3 and ASEAN1, the need to build the link to adopt embodied technology through the 

importation of capital and intermediate goods is preferred more than a direct expenditure in 

export-related research and development. Their partnership with their bilateral trade partners 

from RCEP and CPTPP and WTO also becomes critical as they rely on technical assistance and 

development cooperation.      

There is a need to pay attention to intra-industry trade (Linder effects) as well as enter-industry 

trade (Heckscher-Ohlin effects). There were more differentiation advantages (Linder effects) 

than comparative advantages (Heckscher-Ohlin effects) in the case of ASEAN6, whereas the 

converse was true in the case of ASEAN3 and ASEAN1. Therefore, Linder’s proposition 

theorising “differences in factor endowment can explain trade in the primary sectors, while 

economies of scale, product differentiation and technology gaps can explain in international 

trade in the manufactures” (Root, 1973, p.129) could hold only in the case of ASEAN6. The 

above results also suggest the need for more investment in embodied and disembodied 

technologies in industries where the Linder effects dominate to create innovation-based growth, 

whereas deepening capital intensities in industries where the Heckscher-Ohlin effects dominate 

to create intensive and extensive export growth.  

7.3.2 Corollary 1: Leading Industries in Trade Potential Growth among ASEAN Countries  

The leading industries in trade potential growth among ASEAN countries are chemicals and 

related products, manufactured goods, and machinery and transport equipment.  

The industry fixed effects (competitive advantage differentials) considered below under the 

following three sections examine the results from section 7.2.2. under (i) agriculture, fisheries, 

(ii) mining, and (iii) manufacturing. Competitive advantage is synonym to absolute advantage, 

and it stems from trade enhancing national policies, technology, economies of scale, quantity 

and quality of physical and human capital and domestic market size (Gupta, 2015, p.14). While 

the absolute advantage is a static concept, competitive advantage is a dynamic concept. 

Competitive advantage is a firm’s capacity to produce good or services at higher productivity 

or lower cost (Porter, 1991; see Costa, 2008, p.41). Commonly, competitive advantage builds 



Economic Integration in ASEAN Region, and International Trade 

linkages with FDI, Tourism and Environment  P a g e  | 194 

 

on comparative advantages in natural and policy-induced endowments countries entertain. 

However, while the comparative advantage is analysed at the national level or regional level, a 

competitive advantage of a region or industry is an aggregation of firm-level competitive 

advantage — an outcome of a firm’s and/or national strategic decisions on the conduct of 

business. Competitive advantage can be created from a nation’s strategic decision to place low 

barriers on FDI, or lower taxes and tax holidays; on the other, it can emanate from urban 

agglomeration and/or concentration of conglomerates in a specific region. In each of the gravity 

estimations, the FE gravity estimations resulted in nil industry fixed effects. Hence, estimations 

using PPML and RE were presupposed to come entirely from across industry differences and 

representing ‘unobserved (heterogeneity) quality differences’. The industry fixed effects were 

included, therefore to capture these ‘unobserved (heterogeneity) quality differences’ variables 

such as institutional quality, religion or political system between countries.  

The discussions in the following three sections, the study examine gravity estimations based on 

the industry fixed effects (competitive advantage differentials). The two types of elasticity 

coefficients/elasticities for industry fixed effects of primary and secondary sectors above 

originated from PPML and RE gravity estimations where gravity estimations of SITC two-digit 

levels products/industries were clustered together, with SITC 00 as the benchmark/omitted 

industry sector.  

7.3.2.1 The Primary Sector – Agriculture, Forestry and Fisheries  

For ASEAN6, agricultural product/industry sectors from SITC 0, 1 and 2 had robust 

competitive advantages differentials (elasticities of industry fixed effects) in all SITC two-digit 

level agricultural product/industry sectors higher than SITC 00, the benchmark industry sector. 

Accordingly, the agriculture sectors had competitive advantages in a few product/industry 

categories: SITC 23, 3 and 4 were in the top 30% sectors of 66 SITC two-digit product/industry 

sectors in the region based on (positive and statistically significant) elasticities of industry fixed 

effects (for industry sub-sectors at regional level) — signifying higher differential competitive 

advantage (s) than the benchmark industry/omitted industry SITC 00. The top tier of 

agricultural products/industries with higher competitive advantage differentials included SITC 

03 (fish and fish preparation), SITC 23 (crude rubber), SITC 04 (cereals and cereal 

preparations), SITC 05 (fruit and vegetables), SITC 07 (coffee, tea, cocoa, and spices), SITC 
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09 (miscellaneous food preparations), and SITC 24 (cork and wood). The second tier 

agricultural products/industries with higher competitive advantage differentials included SITC 

06 (sugar, sugar preparations and honey), SITC 11(beverages), SITC 01 (meat and meat 

preparations), SITC 12 (tobacco), SITC 25 (pulp and pulp paper), SITC 08 (feeding stuff for 

animals), 26 (Textile fibres), SITC 02 (Dairy products) and SITC 29 (crude animals and 

vegetables). The significance of the above products/industries were in the order they are given.  

For this sub-region, most agricultural sectors improved their elasticity of competitive advantage 

differential in period-II, compared to period-I suggesting trade liberalisation and economic 

integration involving ASEAN6 region fostered the potential trade in the region. In fact, SITC 9 

was one of the top 10% of sectors across the region in terms of increase in competitive 

advantage differentials. During the same time, SITC 21, 22, 24 and 63 reduced their respective 

elasticities suggesting declines in potential trade in these sectors.  

For ASEAN3, agricultural product/industry sectors from SITC 0, 1 and 2 had robust 

competitive advantages differentials (elasticities of industry fixed effects) in all SITC two-digit 

level agricultural product/industry sectors higher than SITC 00, the benchmark industry sector, 

with a few exceptions. Accordingly, the agriculture sectors had competitive advantages in a few 

product/industry categories: SITC 24, 3, 4, 5, 23, 6, 22, 7, 12 and 11 were in the top 30% of 66 

SITC two-digit product/industry sectors in the region based on (positive and statistically 

significant) elasticities of industry fixed effects (for industry sub-sectors at regional level) — 

signifying higher differential competitive advantage (s) than the benchmark industry/omitted 

industry SITC 00. On the other side, the top tier of agricultural products/industries with higher 

competitive advantage differentials included SITC 24 (cork and wood), SITC 23 (crude rubber), 

SITC 04 (cereals and cereal preparations), SITC 03 (fish and fish preparation), and SITC 05 

(vegetables and fruit). The second tier agricultural products/industries with higher competitive 

advantage differentials included SITC 12 (tobacco), SITC 07 (coffee, tea, cocoa, spices), SITC 

22 (oil seeds and oleaginous fruits), SITC 26 (textile fibres), SITC 06 (sugar, sugar preparations 

and honey), and SITC 25 (pulp and waste paper). The significance of the above 

products/industries were in the order they are given.  
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For this sub-region, the majority of all agricultural sectors improved their elasticity of 

competitive advantage differential in period-II, compared to period-I suggesting trade 

liberalisation and economic integration involving ASEAN3 region fostered the potential trade 

in the region. In fact, SITC 6 was one of the top 10% of sectors across the region in terms of 

increase in competitive advantage differentials. During the same time, SITC 9 and 21 reduced 

their respective elasticities suggesting declines in potential trade in these sectors.   

On the other side, there were intertemporal increases in the elasticities of the industry fixed 

effects of agricultural products/industries for SITC 0, 1 and 2 with significant positive impact 

to exports in period-II, compared to period-I except in the case of SITC 21.   

For ASEAN1, agricultural product/industry sectors from SITC 0, 1 and 2 had robust 

competitive advantages differentials (elasticities of industry fixed effects) in all SITC two-digit 

level agricultural product/industry sectors higher than SITC 00, the benchmark industry sector, 

with a few exceptions, including SITC 12. Accordingly, Accordingly, the agriculture sectors 

had competitive advantages in a few product/industry categories: SITC 5, 2, 23, 25, 11 and 4 

were in the top 30% of 66 SITC two-digit product/industry sectors in the region based on 

(positive and statistically significant) elasticities of industry fixed effects (for industry sub-

sectors at regional level) — signifying higher differential competitive advantage (s) than the 

benchmark industry/omitted industry SITC 00. The top tier of agricultural products/industries 

with higher competitive advantage differentials included SITC 05 (Vegetables and fruit), SITC 

02 (Dairy products and bird’s eggs), SITC 23 (crude rubber), SITC 25 (Pulp and waste paper), 

SITC 11 (beverages), SITC 04 (cereals), SITC 24 (cork and wood), SITC 01 (meat and meat 

preparation), SITC 03 (fish and fish preparation) and SITC 07 (Coffee, tea, cocoa, spices). The 

second tier agricultural products/industries with higher competitive advantage differentials 

included SITC 21 (hides, skins and fur skins), SITC 06 (sugar and sugar preparations), SITC 

29 (crude animals and vegetables), SITC 08 (feeding stuff for animals), SITC 09 (miscellaneous 

edible products), SITC 26 (Textile fibres), SITC 22 (Oil-seeds and oleaginous fruits) and  SITC 

12 (tobacco). The significance of the above products/industries were in the order they are given.  

For this sub-region, the majority all agricultural sectors improved their elasticity of competitive 

advantage differential in period-II, compared to period-I suggesting trade liberalisation and 
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economic integration involving the ASEAN region fostered the potential trade in the region. In 

fact, SITC 2, 4, 6, 23, 24 and 25 were the top 10% of sectors across the region in terms of 

increase in competitive advantage differentials. During the same time, the region had improved 

the performance of all agricultural sectors with respect to competitive advantage differentials 

suggesting increases in potential trade in all agricultural sectors.  

For ASEAN10, there were more competitive industries in exports activities from agricultural 

sectors than was the case for ASEAN6. For ASEAN10, sectors in the top 25 out of 66 SITC 

two-digit sectors comprised agricultural sectors including SITC 03, 04, 05, 07 and 23, sectors 

in the top 35 include 09 and 24 suggesting ASEAN3 and ASEAN1 have considerable potential 

to contribute the agriculture exports of the region.    

Intertemporal examinations of the elasticity of industrial fixed effects identify interesting details 

for the agriculture and fisheries products exports. There were increases in the elasticities of the 

industry fixed effects of agricultural products/industries for SITC 0, 1 and 2 with a significant 

positive impact on exports in period-II, compared to period-I. For ASEAN1 and ASEAN3, 

Some agricultural and fisheries sectors were adversely impacted by AFC 1997, while the impact 

of the crisis was not as severe for ASEAN6. By comparison, all three sub-groups of ASEAN 

had robust agricultural exports in the post-GFC 2008 period largely due to strong economic 

fundamentals in the region. This was fundamental because agriculture exports were largely 

traded within the region and not reliant on imports of the GFC impacted regions. For instance, 

Wei et al. (1998) confirmed higher distance effects for manufactures than agricultural products 

and raw materials, which are bulkier (p.70).  

In sum, the elasticity coefficients for industry fixed effects for ASEAN6 and ASEAN1 indicate 

more extensive and intensive agriculture and fisheries exports than the case in ASEAN3. It also 

suggests while the ASEAN subregions thrive in most agriculture and fisheries exports, animal 

husbandry showed low comparative advantages. This suggests the agriculture and fisheries 

exports in ASEAN6 and ASEAN1 present greater export potential than agriculture and fisheries 

exports in ASEAN3. On the other side, the same elasticity coefficients overtime indicate 

agriculture and fisheries exports in ASEAN6 were experiencing sustained growth; while 

agriculture and fisheries exports in ASEAN3 and ASEAN1 were more competitive in period-

II, compared to period-I. While ASEAN1 agriculture and fisheries exports displayed robust 
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competitive advantages and can reap from a low hanging fruit in these sectors, ASEAN3 has a 

lot to improve in agriculture and fisheries practices to reap benefit from these sectors. Amongst 

the highest export potential agricultural sectors SITC 03, 04, 05, 06, 07, 23, 24 and 24 were 

shared between ASEAN6, ASEAN3 and ASEAN1 providing opportunities for development 

cooperation. On the other side, for ASEAN6, elasticity coefficients for industry fixed effects 

were weak positive/strong negative and statistically significant in SITC 02 and 29/22 and 23 

suggesting these sectors achieved lower competitive advantage differentials than SITC 00 (live 

animals), the benchmark sector. For ASEAN3, the same variable obtained negative and 

statistically significant elasticity coefficients for industry fixed effects in SITC 01, 02, 08, 09, 

21, 25, 26 and 29 suggesting these sectors had lower competitive advantage differentials than 

SITC 00 (live animals). For ASEAN1, Only SITC 12, 22 and 26 obtained weak positive/strong 

negative and statistically significant coefficients. Therefore, ASEAN subregions should make 

a collaborative effort to enhance export activities in their shared sectors with weak performance: 

SITC 02, 22 and 29. On the other side, for ASEAN6 and ASEAN1, SITC 00 (live animals or 

animal husbandry) had less competitive advantage than most agriculture and fisheries exports. 

However, for ASEAN3, animal husbandry has a better chance than in either ASEAN6 or 

ASEAN1. However, there were considerable agricultural crops that exhibited a higher 

competitive advantage in exports than animal husbandry. On the other side, Fish and seafood 

products exports had substantial competitive advantages in all three subregions superseding 

other most agriculture crops exports. However, ASEAN1 had competitive advantages in far 

more agricultural crops than SITC 03 fish and seafood products than the case for the other two 

subregions. The ASEAN region benefits importing products where competitive advantages are 

low from an opportunistic cost perspective. For instance, ASEAN might import its meat and 

dairy products from Australia, New Zealand, Brazil and the United States where they have a 

comparative advantage in these products.     

The study also identifies agriculture and fisheries activities in ASEAN regions have had several 

challenges. For instance, the AVIEPCD revealed comparative advantage (Heckscher effects) 

supporting inter-industry trade only for SITC 0 and 1(ASEAN6), SITC 0 and 1 (ASEAN3) and 

SITC 0 (ASEAN1). On the other side, for ASEAN6 and ASEAN3, elasticities of industry fixed 

effects revealed significant and positive competitive advantage differentials for most 

agricultural and fisheries products in all three periods. By contrast, for ASEAN1, the elasticity 
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of industry fixed effects uncovered significant and positive competitive advantage differentials 

for all agricultural and fisheries products in period-II and III. Hence, the latter result 

demonstrates there were ‘unobserved factors’ such as the business environment, transportation 

and logistics that in aggregate make significant differences for the agricultural sectors than 

comparative advantages alone could predict for the three subregions. On the other side, positive 

and significant FDI complementarity were observed for SITC 0 and 2 for ASEAN6, ASEAN3 

and ASEAN1 in the medium and long terms, while only ASEAN6 and ASEAN1 showed 

substantial signs of diversification of products within these industries. By contrast, the GFCF 

per labourforce reported significant positive correlations with exports in SITC 2 (ASEAN6), 

SITC 0 (ASEAN3); and significant negative correlation with exports in SITC 0 and 2 

(ASEAN1). Furthermore, education expenditure obtained significant and positive coefficients 

In SITC 0 (ASEAN6) and SITC 0 and 1 (ASEAN1); and significant negative coefficients with 

exports in SITC 0 (ASEAN3). Therefore, while FDI complementarities, comparative 

advantages and diversification were significant contributors for the fostering of agriculture and 

fisheries exports in the ASEAN region, the lack of institutional and infrastructure capacity 

development, well-developed financial systems and limited ventures in the value-ladder, value 

and supply chains — as inferred from GFCF per labourforce and education variables —

constrain ASEAN subregions from achieving optimal productivity and sustainable growth in 

agriculture and fisheries.  

These growth challenges in the agricultural sectors were corroborated by several types of 

research (IFPRI 2017 p.1; Teng and McConville 2016, p.1; investasean 2018; Whitehead 2018; 

World Bank 2018). IFPRI (2017) identified three fundamental challenges in Southeast Asian 

agricultural sectors and their value chains competitiveness. First, the strengthening of the 

regional supply chain of key crops has created fear among the primary producers of missing 

opportunities for domestic industrialization and value additions. The agribusiness (including 

food-processing sector) remains dominated by oligopolistic-competition at regional and global 

levels (Wilkinson 2009). Agricultural production could be restricted to a narrow range of crops, 

and may not allow for the adoption of indigenous crops. For smaller countries, meeting 

regulations and quality standards set by regional conglomerates require excessive resources. 

Second, national and rural food security strategies have not been encouraging farm 

diversification away from traditional staple crops. Smallholder farmers with fragmented 
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farmlands have dominated ASEAN agriculture that employs traditional practices. Third, food 

price shocks in the region have led to sub-optimal policy outcomes. On the other side, Teng and 

McConville (2016) recognized multi-stakeholder partnerships needed to be employed to 

remedy agricultural inefficiencies such as large proportions of smallholder farms45, low level 

of farm consolidations, informal land tenures and difficulties to access technology and financial 

services. On the demand side of the consideration, Whitehead (2018) reported domestic 

consumption of agricultural products in the ASEAN region was growing and driving food 

consumption. This was in part driven by an increase in the population density in the region. For 

instance, the top five densely populated economies in the ASEAN region represented 90 per 

cent of the total population and grew at an average of 11.8% over the last ten years (World 

Bank 2018). On the other side, the agriculture value-added as a percentage of GDP for the 

ASEAN region also indicated a decline in productivity over time. Consequently, the increased 

domestic consumption needs to be filled with increased agricultural production if agricultural 

value-added and exports in agricultural products to attain sustainable growth. In much the same 

vein, Investasean (2018) recommended ASEAN countries have yet to reach their optimal 

production frontiers through supply chain management, agricultural infrastructure, and 

agribusiness although they are leading producers of staple crops.  

The three ASEAN subregions have different profiles in terms of comparative and competitive 

advantages, diversification and FDI complementarity/substitution effects with agriculture 

exports. However, all of them share the challenges in maximizing agricultural productivity. The 

policy reforms to alleviate these challenges need to bear in mind, majority of farmers in the 

region are small farmers with small land sizes (on average 1.8 ha), limited technology, 

knowledge of modern agriculture practices and considerable financial constraints. This is 

because the solutions to the lack of productivity in agriculture depend whether a smallholder or 

a large industrial farm manages an agricultural land. For instance, Anyanwu & Adesope (2010) 

identified low external input technology (LEIT)46 agriculture utilizing readily available inputs 

on-farm, and nearby off-farm resources would be more appropriate and sustainable among 

smallholder farmers (p.65). This is particularly convenient for smallholder and family-centred 

farms that are predominantly subsistence farmers with a short supply of finance. On the other 

side, Graves et al. (2004) attributed poverty alleviations in the past few decades to high external 

input agricultural technologies (HEIT)47 (see Anyanwu & Adesope 2010, p.65). While 
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Anyanwu & Adesope (2010) reported farm size, labour input, capital input, planting materials 

and organic materials were main determinants of income LEIT farmers, Tripp (2006) argued 

for more of a mixed approach between LEIT and HEIT even for smallholder farmers. Both 

argued for cooperative societies and extension services, the former to pool land resources 

together create opportunities and synergies, and the latter to enhance credit delivery and co-

guarantor prospects. 

A few recommendations could be made based on the above findings. For instance, the 

respective government could incentivise greater role of smallholder farms, the private sector 

through appropriate laws and regulations to best agricultural practices, encourage FDI and 

M&A from within and outside the region. ASEAN countries could concentrate and start 

investing in LEIL and HEIT technologies in agricultural sectors where comparative and 

competitive advantages are established. HEIT technologies can be enhanced for example using 

efficient and cutting edge chemical fertilizers, pesticides, high yield cereal varieties and 

irrigation technologies, and continuous R& D. LEIL can be enhanced through the use of high 

yield cereal varieties, use of hired labour, use of hired tractors, auto seeders, thresher and 

harvester machines that are commonplace with HEIT. The government can incentivise the 

participation of the private sector through the provision of agricultural machine rental places 

and temporary labour-hire in the agricultural sector. Both LEIT and HEIT can be improved 

through the application of one or a combination of the organic methods of multi-cropping (with 

the right balance between the staple and cash crops), intercropping, companion cropping, 

beneficial weeds and alley cropping. Ouma and Jeruto (2010) argued the practice that provides 

farm stability and diversity (essential to mitigate natural and man-made disasters) include 

enterprise diversification, crop rotation, use of windbreaks, provision of more habitats for 

microorganisms, intercropping and integration of crop farming with livestock production 

(p.1098). The integration of crop farming, animal husbandry and fisheries is significant since 

farms provide animal fodder, fish feed, and compost; and the animal farm could provide manure 

that could be used as fertilizers. Besides, their use in encouraging organic farming, animal 

husbandry and fisheries, they mitigate externalities such as harms to farmers and consumers 

form excessive use of fertilizers and lessen the greenhouse effects. Irrigation, water storage 

dams and water-sharing schemes further avoid water scarcity even in dry seasons for 

agriculture, industrial use and human consumption.  
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Financing expansion of land sizes, mechanization and intensification of agricultural practices, 

in general, are vexing issues for ASEAN countries. While cooperative societies and extension 

services can facilitate joining of contiguous farmlands to pool resources and technologies 

discussed thus far, FDI and M&A allow the financing of mega agricultural projects including 

downstream value add activities that create backward linkages with agriculture. The latter could 

range from rice milling, oil, honey, groundnuts, fruit juice, dried fruit, potato chips, meat, milk, 

cheese, processed fish production to wood-based, rubber-based, herbal medicines and textile 

production. Fajnzylber and Fernandes (2008) posited countries less industrialised and with 

abundant labour endowments such as ASEAN3 are better of employing technologies (in this 

case LEIT with some mechanizations) that would enhance the use of abundant unskilled labour. 

On the other side, they emphasized the more industrialised economies with labour scarcity such 

as ASEAN6 and ASEAN1 are better of deploying latest technologies that serve as a channel 

for skilled-biased technology diffusion and use the expertise of their skilled labour (in this case 

some improved form HEIT). In this case, training programs would involve HEIT need to be 

more deliberate and tailored than the ones for LEIT to maximize the benefit of technological 

spillovers due to FDIs and human capital use. The government need to support these initiatives 

through deliberate policy reforms. First, by introducing regulations on lease, transfer and 

conversions of farmlands. Second, through the introduction and strengthening of decoupled 

income payments to smallholders instead of or over and above price support payments, as the 

latter has effects that are more distortionary. Third, with tax incentives, concessions and grants 

to encourage initiatives both by smallholders and big farms to use the above technologies in 

sustainable and environmentally friendly ways. Last and not least, the government supports in 

credit extension, research and development, and market creations ensure maximum 

productivity and establishing the region as a major agricultural goods producer.        

In sum, ASEAN countries have significant opportunities in terms of agricultural land, young 

demography to take advantage of comparative advantages identified here in the agriculture and 

fisheries products export sector. For the agricultural sector to grow further, the respective 

governments need to maximize on extension services, training farmers on agricultural best 

practices. For instance, there are opportunities to simultaneously operate and maintain 

agricultural farms, animal husbandry and fisheries. The multiple operations maintain the 

availability of employment on farms and provide increased opportunities for women’s 
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participation in agriculture and fisheries. While leveraging the competitive advantages 

identified in this study, member countries could enhance agricultural and fisheries products 

exports through increased FDI and domestic investments in physical capital as well as human 

capital. FDI’s bring technology spillovers from overseas in terms of trained expatriates 

managing and operating farms, on-site trainings provided by MNCs and MSEs involved in 

cross country investments. Therefore, the government should create fertile ground for licensing 

and joint ventures using tax incentives, profit sharing and tax holidays. The respective 

government need to prioritize setting up adequate infrastructure and institutions to allow the 

easy flow of agricultural products across the region and beyond, consistent with the vision of 

the AEC.           

7.3.2.2 The Primary Sector – Mineral Fuels, Mineral Ores, and Non-Ferrous Metals 

For ASEAN6, the mining sectors had competitive advantages in a few product/industry 

categories: SITC 33, 34, 28, 32 and 68 were top 30 (in the order they come) of 66 SITC two-

digit product/industry sector (s) respectively based on (positive and statistically significant) 

elasticities of industry fixed effects (for industry sub-sectors at regional level) — signifying 

higher differential competitive advantage (s) than the benchmark industry/omitted industry 

SITC 00. On the other side, the results for industry fixed effects clustered at SITC one-digit 

levels (for industry sub-sectors at industry level), the elasticities for mineral fuels (SITC 3) 

related industry fixed effects suggest SITC 32 (Coal, coke and briquettes), SITC 33 (Petroleum, 

petroleum products) and SITC 34 (Gas, natural and manufactured) obtained higher competitive 

advantage differentials than SITC 35 (Electric current), the benchmark/omitted variable. 

Similarly, the elasticities for crude materials (SITC 2) related industry fixed effects suggest 

SITC 28 (Metalliferous ores and metal scrap) and SITC 27 (Crude fertilizers) obtained higher 

competitive advantage differentials than SITC 21 (Hides, skins and fur skins, raw), the 

benchmark industry sector. Likewise, the elasticities for (light) manufactured goods (SITC 6) 

related industry fixed effects signify SITC 68 (Non-ferrous metals) obtained higher competitive 

advantage differentials than SITC 61 (Leather, leather manufactures), the benchmark industry 

sector.  In each case above, the results suggest higher within industry differential competitive 

advantage (s) than the benchmark industry/omitted industries SITC 35, 21 and 61, respectively. 

SITC 32 and 27 had obtained significant competitive advantages within their respective 
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industries, yet not at the regional level. On the other side, SITC 35 had significant and positive 

export contributions, albeit a slighter amount.     

For this sub-region, the majority all mining sectors improved their elasticity of competitive 

advantage differential in period-II, compared to period-I suggesting trade liberalisation and 

economic integration involving the ASEAN region fostered the potential trade in the region. In 

fact, SITC 32 was one of the top 10% of sectors across the region in terms of increase in 

competitive advantage differentials. During the same time, all two-digit level mining sectors 

performed better over time with respect to competitive advantage differentials, led by SITC 28 

and 68.  

For ASEAN3, the mining sectors in SITC 34, 68, 28 and 35 were top 30 out 66 SITC two-digit 

product/industry sectors respectively based on (positive and statistically significant) elasticities 

of industry fixed effects signifying higher differential competitive advantages than the 

benchmark industry/omitted industry, SITC 00. Similarly, for elasticity estimates where the 

industry fixed effects were clustered at SITC one-digit levels (for aggregate estimates at SITC 

one-digit levels), the elasticities for mineral fuels (SITC 3) related industry fixed effects suggest 

SITC 34 (Gas, natural and manufactured) and than SITC 35 (Electric current) obtained higher 

competitive advantage differentials than SITC 32 (Coal, coke and briquettes) and SITC 33 

(Petroleum, petroleum products). Similarly, the elasticities for crude materials (SITC 2) related 

industry fixed effects suggest SITC 28 (Metalliferous ores and metal scrap) obtained higher 

competitive advantage differentials than SITC 21 (Hides, skins and fur skins), the benchmark 

industry sector. Conversely, SITC 27 (Crude fertilizers) obtained lower competitive advantage 

differentials than SITC 21 (Hides, skins and fur skins), the benchmark industry sector.  

Likewise, the elasticities for (light manufactured goods) (SITC 6) related industry fixed effects 

signify SITC 68 (Non-ferrous metals) obtained higher competitive advantage differentials than 

SITC 61 (Leather, leather manufactures), the benchmark industry sector.  

For this sub-region, the majority all mining sectors improved their elasticity of competitive 

advantage differential in period-II, compared to period-I suggesting trade liberalisation and 

economic integration involving the ASEAN3 region fostered the potential trade in the region. 

In fact, SITC 35 (electric power) was one of the top 10% of sectors across the region in terms 
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of increase in competitive advantage differentials. During the same time, SITC 32 (coal) was 

the underperformer with respect to competitive advantage differentials.  

For ASEAN1, the mining sectors in SITC 34, 33, 28 and 68 were top 30 out 66 SITC two-digit 

product/industry sectors respectively based on (positive and statistically significant) elasticities 

of industry fixed effects signifying higher differential competitive advantages than the 

benchmark industry/omitted industry, SITC 00. Similarly, the elasticities for mineral fuels 

(SITC 3) related industry fixed effects suggest 33 (Petroleum, petroleum products, SITC 34 

(Gas, natural and manufactured) and SITC 32 (Coal, coke and briquettes) obtained higher 

competitive advantage differentials than SITC 35 (Electric current) and SITC 33 (petroleum 

products). Similarly, the elasticities for crude materials (SITC 2) related industry fixed effects 

suggest SITC 28 (Metalliferous ores and metal scrap) obtained higher competitive advantage 

differentials than SITC 21 (Hides, skins and fur skins), the benchmark industry sector.  

Likewise, the elasticities for (light manufactured goods) (SITC 6) related industry fixed effects 

signify SITC 68 (Non-ferrous metals) obtained higher competitive advantage differentials than 

SITC 61 (Leather, leather manufactures), the benchmark industry sector.   

For this sub-region, the majority all mining sectors improved their elasticity of competitive 

advantage differential in period-II, compared to period-I suggesting trade liberalisation and 

economic integration involving the ASEAN1 region fostered the potential trade in the region. 

During the same time, SITC 32 (coal) was the underperformer with respect to competitive 

advantage differentials suggesting a reduction in potential trade from this sector. 

For ASEAN10, there were fewer competitive industries in exports activities from mining 

sectors than was the case for ASEAN6. For ASEAN10, sectors in the top 25 out of 66 SITC 

two-digit sectors comprised mining sectors including SITC 33 and 68, sectors in the top 35 

include 34 suggesting ASEAN6 exports including SITC 28 (Metalliferous ores and metal scrap) 

and SITC 32 (Coal, coke and briquettes) had less competitive advantages when ASEAN3 and 

ASEAN1 were included. This was because dominance of the mining resources in ASEAN1 

exports as well as dominance of agricultural resources in exports of ASEAN3.  

It is inferred all three ASEAN subregions exhibited comparative advantages, FDI 

complementarity with exports, and some degree of diversification in exports across mining 
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industries. For instance, there was significant product differentiation in SITC 6 for ASEAN6; 

and in SITC 3 for ASEAN1 both in the medium and longer-term. These findings were also 

corroborated with the results for diversification. Similarly, there were significant comparative 

advantages (inter-industry trade) in SITC 3 for ASEAN6 in the medium and longer terms and 

ASEAN3 in the medium term; and in SITC 6 for ASEAN1 both in the medium and longer-

term. The findings were also supported by the result of diversification. Furthermore, there were 

significant comparative advantages and product differentiation in SITC 2 for ASEAN6 and 

ASEAN1 in the longer term for the former; and medium and longer terms for the latter. On the 

other side, While FDI had complementarity effects on exports in SITC 2 and 6 for both 

ASEAN6 and ASEAN1; FDI had complementarity effects on exports in SITC 2, 3 and 6 for 

ASEAN3. Equally, the significant positive contribution from GFCF per labourforce/ education 

in mining sectors was limited to SITC 2 and 3 for ASEAN6; SITC 6 for ASEAN3; and SITC 2 

and 3 for ASEAN1. Hence, while the complementarity from FDI to exports was reasonably 

spread-out across the mining sectors; FDI, GFCF per labourforce and education investment 

benefits from paying attention to comparative advantages (Heckscher-Ohlin effects) and 

product differentiations (Linder effects) across industries and subregions. FDI and domestic 

capital need to maximize absorptive capacity, economies of scale in production, logistics and 

distribution to enhance exports in ASEAN3 and ASEAN1, in particular. These results on the 

mining sectors demonstrate the mining sectors makes significant contributions (as a percentage 

of the total economy) in merchandise exports for the smaller economies (ASEAN3 and 

ASEAN1) than the larger economies (ASEAN6). This is naturally because industrialization 

lead by heavy manufacturing sector tends to relegate the mining and agriculture sectors to 

secondary economical importance, as it is the case in ASEAN6 countries.  

Behrens et al. (2007) argued the structural effects of industrialized countries (like most 

countries in ASEAN6) render them more resource-intensive as they transition into 

manufacturing sector-dominated economies (p.444). This fits the characteristics of ASEAN6 

economies as they are on the path to industrialisation. ASEAN6 economies have been 

dominated by services sectors, followed by manufacturing sectors with minor agriculture 

sectors (in terms of their value-added) whereas ASEAN3 economies have been largely 

agricultural economies with minor manufacturing, and services sectors dominated by informal 

economies. Humphreys (2018) further illustrated this demand-side argument using an elongated 
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S-curve (p.106). He affirmed as an economy moves from an agricultural economy to industrial 

economy its use of material accelerates exponentially; on the other side, as its economy matures, 

as in the case of industrialised countries, development tends to focus on service sectors so the 

material intensity of economic growth diminishes. Consequently, while the demand for material 

resources in all ASEAN economies increases commensurate with industrialization and 

urbanization48economic opportunity costs dictate the more industrialised ASEAN6 concentrate 

on high return manufacturing and service sectors, and the less industrialised economies focus 

on agriculture, fisheries, mining and their value-added activities. This is mainly because the 

latter is less capital and less energy-intensive, whereby significantly fewer investments 

required. However, the transition of smaller economies to manufacturing and the export-driven 

economy is much speedier due to leap-frogging and catch-up processes.  

The challenges and opportunities related to mining sectors in ASEAN countries are multiple. 

ASEAN countries find themselves at the most fortunate time as the economic centre of gravity 

is shifting to Asia where emerging economies including China and India registered remarkable 

economic growth contributing to the Asian region economic prosperity (Quah 2011; World 

Economic Forum 2016; Geza and Nagy 2017; AEC 2015). Industrialization, urbanization, 

accelerating technological change and proliferating cross-border connections in several 

countries primarily led by China and India is responsible for the much of the favourable changes 

in the region (Spencer et al. 2009). Additionally, China has been gradually shifting from an 

export-driven economy to domestic consumption-led economy coupled with infrastructure 

building abroad to underpin its energy and raw material needs. Industrialization and 

urbanization require an inordinate amount of raw materials including mineral fuels (Including 

Coal, coke, briquettes, petroleum, petroleum products, natural gas, liquefied natural gas, etc.) 

and non-fuel minerals (including copper, nickel, iron, aluminum, lead, silver, gravel, sand, etc.). 

Here, there will be continuing demand for ASEAN minerals resources (i) from China, as it 

continues its consumption-driven growth, (ii) due to the gap left in the international market by 

China’s shift away from export-driven growth, and (iii) from ASEAN domestic economies 

driven by export-driven growth in manufacturing sectors. Mineral fuels were the number two 

top exports from ASEAN in 2015, whereas non-fuel minerals did not contribute to a significant 

proportion (AEC 2015). Indonesia, Malaysia, Vietnam and Brunei Darussalam dominate the 
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mineral fuels exports; on the other side, the region also hosts some of the most advanced 

offshore oil explorations.  

The ASEAN region is rich with fuel resources with Indonesia dominating with considerably 

high coal exports49. However, the demand for fuel energy is on a steady rise in the future. In 

fact, there have been shortages in non-fuel minerals and minerals fuels in Asia and the Pacific 

exasperated by increased consumption in mineral resources endowed countries such as China 

and India; resource-poor countries such as Japan, Republic Korea, Singapore and Taiwan; and 

by developing countries such as Indonesia, Malaysia and Thailand (USGS 2018). Additionally, 

the One Belt, One Road (OBOR) initiative launched by China in 2013 provides for 

infrastructure development and capability building across countries such as Indonesia, 

Malaysia, Pakistan, Bangladesh, Russia, Kazakhstan and Kenya (Barisitz and Radzyner 2017). 

It comprises maritime, on-land, and cross-continental infrastructure development and capacity 

building undertakings such as high-speed railroad links, highways (road), oil/gas pipelines, 

electricity distribution/transmission systems, major sea-lanes and deep see posts. This mega 

international infrastructural initiative of the century with a 1 trillion dollar (upward to $4 trillion 

investment from China underwriting projects across 68 countries) would create increased 

demand for exports of ASEAN fuel and non-fuel mineral exports (Sarvari and Szeidovitz 2018; 

Barisitz and Radzyner 2017; Arduino 2016). On the other side, the economic growth coupled 

with population growth contribute to the expanding middle class in India and promise to fill the 

gap left by China switching from export-driven growth to consumption-driven growth 

(Humphrey 2018, 105). China and India have a large appetite for import demand for copper, 

nickel, silver, higher quality coal and other fuel minerals — the former for domestic and 

international infrastructure developments, and the latter for domestic infrastructure 

developments and capacity building. All these place opportunities and threats to exports from 

the ASEAN region.    

The challenges related to mining sectors in ASEAN countries are manifold. Southeast Asia’s 

young population are progressively joining the middle class with the demand for improved 

residential properties and consumer durables, incentivizing both heavy industrialization and 

urbanization simultaneously (Humphreys 2018, p.104-5). The urbanization and 

industrialization, in turn, consume a large volume of mineral fuels and nonfuel mineral 
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resources. On the other side, countries such as Singapore, Republic of Korea, Taiwan, and Japan 

among other in the region are experiencing similar kind of mineral resources requirements 

without the adequate level of domestic productions (USDG 2013). China and India represent 

huge demand economies for mineral resources in Asia. Industrializing ASEAN economies, 

including Indonesia, Thailand, Malaysia, and the Philippines equally demand a large amount 

of minerals resources to build economic zones, industrial sites, transport, and ICT and port 

infrastructures. CLMV also collectively place some weight on the demand side of the equation 

similarly for mineral fuels and nonfuel mineral resources. ADB suggests Southeast Asia needs 

to spend $210 billion a year to 2030 on infrastructure including for transport, power, 

telecommunications and utility (Humphrey 2018, p.109). The export revenues from fuel 

mineral resources in the region are significantly higher than non-fuel mineral resources in 

ASEAN6, ASEAN3 and ASEAN1 due to higher exports of petroleum for the first and natural 

gas for the latter two. On the other side, the production of mineral resources has been 

disproportionately spread-out across member countries. For instance, despite metallic resources 

in Indonesia (including bauxite, coal, copper, gold, nickel, and tin); in the Philippines (including 

copper, gold, and nickel); and in Thailand (including feldspar, gypsum, and potash) the ASEAN 

region has limited metallic and non-metallic resources50 to meet its own demands (USGS 2018, 

p.1; AEC 2015). Therefore, the challenges in the next few decades in managing mining 

resources for the region become in creating a conducive environment for increased investment 

in mining explorations and extractions, and prioritization between domestic infrastructural 

development and export growth. 

In sum, ASEAN countries have significant opportunities in terms of mining sectors competitive 

advantages that are unobserved institutional and infrastructural qualities, better commercial 

practices, skilled people in mining and learning-by-doing accumulated over the years, etc.  — 

that contribute for competitive advantage in a mining sector. These are over, and above the 

comparative advantages, these countries entertain in some industries. Therefore, the ASEAN 

subregions and their respective governments need to take advantage of mining sectors with 

competitive advantages and harness them by targeted policy reforms that best utilize the 

respective regions competitive advantages. These targeted policy reforms fundamentally should 

include FDI policies and policies on physical and human capital investments. For instance, FDI 

is an excellent vehicle for transfer of world-class and high-efficiency technologies and know-
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how in mining exploration, refining and exploitation of mining and mineral resources. 

Licensing and joint ventures in these sectors create the highly needed capital, newly embodied 

and disembodied technologies, and scientific managerial and operational know-how in mining, 

domestically not available. Hence, governments require to make conducive policy reforms 

including reduced taxes, profit sharing, loan grants, financing and competitive land lease or 

grants. The governments within the respective subregions also need to form alliances with 

international and regional organisations such as ADB, the World Bank and the UN to acquire 

technical assistance, development grants and loans to set up beneficial infrastructure and 

institutions for the mining sector. Training, scholarships and fellowship for individuals with the 

intention to take mining as a career or currently in employment in mining sector adds to the 

human capital in the sector, and benefits the relevant countries on the longer term.   

7.3.2.3 Secondary Sector – Manufacturing Sectors 

For ASEAN6, the manufacturing sectors had competitive advantages in a few product/industry 

categories: SITC 77, 75, 76, 93, 78, 42, 89, 51, 74, 57, 84, 72, 65, 69, 87, 71, 67, 76, 63, 59, 85 

and 62 were top 30 (in the order they come) of 66 SITC two-digit product/industry sector (s) 

respectively based on (positive and statistically significant) elasticities of industry fixed effects 

(for industry sub-sectors at regional level) — signifying higher differential competitive 

advantage (s) than the benchmark industry/omitted industry SITC 00 (see section 4.2.4.2). On 

the other side, the results for industry fixed effects clustered at SITC one-digit levels (for 

industry sub-sectors at industry level), the elasticities for manufacturing sectors (SITC 4 

through SITC 9) related industry fixed effects suggest SITC 32 (Coal, coke and briquettes), 

SITC 33 (Petroleum, petroleum products) and SITC 34 (Gas, natural and manufactured) 

obtained higher competitive advantage differentials than SITC 35 (Electric current), the 

benchmark/omitted variable. The top tier of agricultural products/industries with higher 

competitive advantage differentials included electrical machinery (SITC 77), computer and 

office equipment (SITC 75), telecommunications (SITC 76), special transaction and 

commodities (SITC 93), road vehicles (SITC 78), fixed vegetable fats and oils (SITC 42), and 

miscellaneous manufactured articles (SITC 89) and organic chemicals (SITC 51), general 

industrial machinery (SITC 74), plastics in primary forms (SITC 57) and apparel and clothing 

accessories (SITC 84). The second tier manufacturing products/industries with higher 

competitive advantage differentials included special industrial machinery (SITC 72), textiles, 
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yarn, fabrics and others (65), metal manufactures (SITC 69), Professional, scientific and 

controlling instruments (SITC 87), power machinery and equipment (SITC 71), Iron and steel 

(SITC 67), Telecommunications and sound-recording equipment (SITC 76), cork and wood 

products (SITC 63), other chemical materials (SITC 59), footwear (SITC 85) and rubber 

manufactures (SITC 62). The significance of the above products/industries were in the order 

they are given.  

For this sub-region, the majority all manufacturing sectors improved their elasticity of 

competitive advantage differential in period-II, compared to period-I suggesting trade 

liberalisation and economic integration involving the ASEAN6 region fostered the potential 

trade in the region. In fact, SITC 41 (Animal oils and fats), essential oils and resinoids (SITC 

55), rubber manufactures (SITC 62) and road vehicles (SITC 78) were in the top 10% of sectors 

across the region in terms of increase in competitive advantage differentials. During the same 

time, SITC 63 cork and wood (SITC 63), office machinery automatic data processing machines) 

and telecommunications and sound-recording equipment (SITC 76) were underperformers with 

respect to competitive advantage differentials suggesting reduced potential trade in these 

sectors.  

For ASEAN3, the manufacturing sectors had competitive advantages on significant number 

product/industry categories: SITC 84, 97, 68, 66, 85, 78, 76, 89, 93, 67, 77, 52, 72 and 65 were 

top 30 (in the order they come) of 66 SITC two-digit product/industry sector (s) respectively 

based on (positive and statistically significant) elasticities of industry fixed effects (for industry 

sub-sectors at regional level) — signifying higher differential competitive advantage (s) than 

the benchmark industry/omitted industry SITC 00 (see section 4.2.4.2). The top tier of 

manufacturing products/industries with higher competitive advantage differentials for this sub-

region included articles of apparel and clothing accessories (SITC 84), gold, non-monetary 

(SITC 97), non-metallic minerals manufacture (SITC 66), footwear (SITC 85), road vehicles 

(SITC 78) and telecommunication and sound-recording equipment (SITC 76). The second tier 

manufacturing products/industries with higher competitive advantage differentials included 

miscellaneous manufactured articles (SITC 89), special transactions and commodities (SITC 

89), iron and metals (SITC 67), electrical machinery and appliances (SITC 77), inorganic 

chemicals (SITC 52), machinery specialized for specific industries (SITC 72) and textile yarn, 
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fabrics (SITC 65). The significance of the above products/industries were in the order they are 

given.  

For this sub-region, the majority all manufacturing sectors improved their elasticity of 

competitive advantage differential in period-II, compared to period-I suggesting trade 

liberalisation and economic integration involving the ASEAN3 region fostered the potential 

trade in the region. In fact, telecommunications and sound-recording equipment (SITC 76), 

travel goods, handbags and similar containers (SITC 83), photographic apparatus, watches and 

clocks (SITC 88) and coin, other than legal tender (SITC 96) were in the top 10% of sectors 

across the region in terms of increase in competitive advantage differentials. During the same 

time, SITC 42 (fixed vegetable fats and oils), animal/vegetable fats and oils (SITC 43) and cork 

and wood manufactures (SITC 63) were underperformers with respect to competitive advantage 

differentials suggesting reduced potential trade in these sectors.  

For ASEAN1, the manufacturing sectors had competitive advantages in a significant number 

of product/industry categories: SITC 51, 79, 54, 97, 84, 89, 72, 69, 73, 67, 71, 93, 87, 74, 76, 

78, 66, 65, 77, 88 and 59 were top 30 (in the order they come) of 66 SITC two-digit 

product/industry sector (s) respectively based on (positive and statistically significant) 

elasticities of industry fixed effects (for industry sub-sectors at regional level) — signifying 

higher differential competitive advantage (s) than the benchmark industry/omitted industry 

SITC 00. The top tier of manufacturing products/industries with higher competitive advantage 

differentials for this sub-region included organic chemicals (SITC 51), other transport 

equipment (SITC 79), medical and pharmaceutical products (SITC 54), gold, non-monetary 

(SITC 97), articles of apparel and clothing accessories (SITC 84), miscellaneous manufactured 

articles (SITC 89),  machinery specialized for specific industries (SITC 72), manufactures of 

metals (SITC 69), metalworking machinery (SITC 73), iron and steel (SITC 67) and power 

generating machinery and equipment (SITC 71). The second tier manufacturing 

products/industries with higher competitive advantage differentials included Professional, 

scientific and controlling instruments (SITC 87), general industrial machinery and equipment 

(SITC 74), telecommunications and sound-recording equipment (SITC 76), road vehicles 

(SITC 78), non-metallic minerals manufactures (SITC 66), textile yarn, fabrics (SITC 65), 

electrical machinery and appliances (SITC 77), photographic apparatus, watches, clocks, etc. 
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(SITC 88) and chemical materials and products (SITC 59). The significance of the above 

products/industries were in the order they are given.  

For this sub-region, the majority all manufacturing sectors improved their elasticity of 

competitive advantage differential in period-II, compared to period-I suggesting trade 

liberalisation and economic integration involving the ASEAN1 region fostered the potential 

trade in the region. In fact, organic chemicals (SITC 51), medicinal and pharmaceutical 

products (SITC 54), fertilizers (SITC 56) and cork and wood manufactures (SITC 63) were in 

the top 10% of sectors across the region in terms of increase in competitive advantage 

differentials. During the same time, animal/vegetable fats and oils (SITC 43), textile yarn, 

fabrics (SITC 65), metalworking machinery (SITC 73), other transport equipment (SITC 79) 

and articles of apparel and clothing accessories were underperformers with respect to 

competitive advantage differentials suggesting reduced potential trade in these sectors.  

For ASEAN10, there were fewer competitive industries in exports activities from 

manufacturing sectors than was the case for ASEAN6. For ASEAN10, sectors in the top 25 out 

of 66 SITC two-digit sectors comprised manufacturing sectors including SITC 42, 51, 57, 62, 

65, 67, 69, 72, 74, 75, 76, 77, 78 , 82, 84, 85,  and 89. This was because dominance of the 

mining resources in ASEAN1 exports as well as dominance of agricultural resources in exports 

of ASEAN3.  

For all three-country clusters in ASEAN studied here, the findings also suggest economic 

integration efforts have encouraged the degree of diversification in the region sufficiently 

enough to reverse some of the specialisations that were taking place.  For the two advanced 

sub-regions, it was predominantly the case of increase in competitive advantage 

differentials/potential trade for the majority of sectors, whereas for ASEAN3 was the case of 

less underperforming sectors for the sub-region. In fact, ASEAN3 require significant policy 

reforms to enable their agricultural and manufacturing industries and sustain their respective 

economies. They have had a narrow range of industry sectors that show exports potential. In 

fact, there were some sectors in manufacturing that backslidden in performance over time. 

However, ASEAN3 had made significant stride in ameliorating the underperformance in some 

of their industrial sectors; a lot has been done in agriculture and mining sectors while 

manufacturing still carries a considerable number of sectors with reduced trade potential. By 
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comparison, there were a few cases where competitive advantage differentials tapered overtime 

in ASEAN6, whereas there was no underperformance in case of ASEAN1. The results for 

ASEAN10 also indicate industries in the ASEAN region have complementary as well as 

competition characteristics. 

7.3.2.4 Leading Industries in Potential Trade Growth among ASEAN Countries 

The three sectors of ASEAN economies (Agriculture, Industry and Services) have witnessed a 

significant change over the data period due to trade and investment liberalisations, FTAs and 

regional synergies. Industry sector (including manufacturing) dominated in Thailand, Malaysia, 

Brunei Darussalam and Indonesia as measured by the value-added per their respective GDP. 

Industrialisation played a significant role in Vietnam and the Philippines economies as well. 

On the other side, the service sector played a vital role in the national economies of Singapore, 

the Philippines, Thailand and Malaysia. At the same time, countries with significant 

contribution in value-added from agriculture remained the same between period-I and period-

II (i.e. Cambodia, Lao PDR, Myanmar and Vietnam). The respective value-added as a 

percentage of GDP for these countries deteriorated in period-II compared to period-I. During 

the same data period, Cambodia, Lao PDR, Myanmar and Indonesia had significant structural 

changes. The first three had witnessed value-added from their respective industry sectors 

surpassing valued-added from their respective agricultural sectors in 2015, 2007 and 2012 

respectively. Hence, industrialization has taken dominance over agriculture in ASEAN3 (small 

economies) national economies during period-II. Services sectors dominated ASEAN6 and 

ASEAN3 economies while agriculture value-added as a percentage of GDP deteriorated 

overtime for all three clusters of countries.  

The three ASEAN subregions varied in the number of industries/products with extensive and 

intensive exports across industries. ASEAN6 are majority NICs with potential for 

mechanization and automation in mining and agricultural sectors. Their potential trade lies in 

agriculture (SITC 03, 04, 05, 07 and 23), manufacturing (SITC 51, 57, 59, 68, 65, 69, 67, 63, 

62, 77, 75, 76, 78, 74, 72, 71, 89, 84, 87 and 85), and mining (SITC 33, 34, 32, 68, ) exports. 

These industries are with high competitive advantage differential than the benchmark industry 

and leading in the subregion. Besides, ASEAN3 are predominantly agricultural economies with 

potential in mining and light manufacturing sectors. Their potential trade lies in agriculture 
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(SITC 03, 04, 05, 07, 11, 12, 22, 23, 24), mining (SITC 27, 28, 32, 33, 34, 35, 68) and light 

manufacturing exports (SITC 52, 65, 66, 67, 72, 76, 77, 78, 84, 85, 89, 93 and 97). Similarly, 

these industries are with high competitive advantage differential than the benchmark industry 

and leading in the subregion. ASEAN1 is rich mineral resource country with some potential in 

manufacturing and agriculture. Their potential trade lies in agriculture (SITC 02, 05 and 23), 

manufacturing (SITC 51, 54, 65, 66, 67, 69, 71, 72, 73, 74, 76, 77, 78, 79, 84, 87, 89, 93 and 

97) and mining (SITC 28, 33 and 34) exports, as well as agriculture (SITC 02, 04, 05, 23 and 

25). These industries are with high competitive advantage differential than the benchmark 

industry and leading in the subregion.  In sum, the leading industries in trade potential growth 

among ASEAN6 and ASEAN1 countries were chemicals and related products, manufactured 

goods, and machinery and transport equipment. Hence, Hypothesis VI, Corollary 1 that states 

“The leading industries in trade potential growth are likely to be chemicals and related 

products, manufactured goods, and machinery and transport equipment “was supported. The 

case is particularly stronger for ASEAN6.   

Dummy variable used as macroeconomic differentials in the gravity model for ASEAN10 

obtained statistically significant coefficients for ASEAN6 and ASEAN3 alone across several 

sectors suggesting non-specific macroeconomic fluctuations were significant for ASEAN6 and 

ASEAN1 yet not for ASEAN1. Further, the results show non-specific macroeconomic 

environment after controlling for industry and time fixed effects were statistically significant 

across all industries with a few exceptions for ASEAN6. On the other side, for ASEAN3, the 

non-specific macroeconomic environment was favourable for agricultural sectors in the 

medium term and agricultural and machinery and transport equipment sectors in the long term. 

Accordingly, while macroeconomic conditions were favourable for SITC 1, 3 and 5 exports 

from ASEAN6; macroeconomic conditions were favourable for SITC 0, 1 and 2 and 9 for 

ASEAN3 in both medium and long terms. The change in the coefficients for the same variable 

across time indicates the GFC 2008 affected ASEAN3 creating a less than conducive 

macroeconomic environment for most manufacturing sectors exports. However, the problem 

was less severe for ASEAN6. By contrast, macroeconomic environment was not significantly 

different from industry specific environment for ASEAN1 exports due to its relative smaller 

economic size.        
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7.4 Conclusions 

7.4.1 Capital-Intensity versus Labour-Intensive Export Sectors among the ASEAN 

Subregions   

Interesting trends and patterns emerge on the industrialisation process for the three ASEAN 

subregions. There are three emerging trends for the three subregions. First, the ASEAN6 countries 

have shifted their product/industry mix to more manufactures over time by taking advantage of 

physical and human capital accumulation. Also, the ASEAN3 countries have taken on 

industrialisation by shifting agricultural resources (labour, land and capital) to develop light 

manufacturing industries and industrialisation to take advantage of their competitive labour 

markets. By contrast, the ASEAN1 have been industrializing by shifting from labour-intensive 

and resource-based mineral fuels sector to more capital-intensive industries, including chemicals 

to take advantage of physical and human capital accumulations. For instance, competitive 

advantage differentials were high in some agricultural products for ASEAN3 as they move into 

agro-business and agro-industries. Besides, the contributions from agricultural products were 

moderate for ASEAN6 and ASEAN1 by comparison. This is because, while agriculture in 

ASEAN3 has been well-diversified, agriculture in ASEAN6 and ASEAN1 has been focused on a 

narrow range of products. Second, all three ASEAN subregions possess considerable competitive 

advantage differentials in diverse mining sector products. These are driven by competing demands 

from ever-increasing domestic demands for infrastructure building to a growing international 

demand for mining resources, particularly from industrializing countries such as China and India. 

The latter attracts FDI investment in all the three subregions. Besides, all three ASEAN subregions 

have to contend with the environmental externalities driven by domestic and international 

communities concerns and global warming.      

Third, ASEAN6 and ASEAN1 have robust competitive advantages in manufacturing sectors, 

while ASEAN3 have their competitive advantages in mining, agriculture and light manufacturing 

industries. With open trade and investment following bilateral and regional trade agreements, 

there has been an increase in competitive advantage differentials across sectors for the three 

subregions. Introduction of tariff and non-tariff measures that incentivised MNCs and SMEs to 

reassess their commercial positions and strategies in the region contributed to the reallocation of 

resources and industrial restructuring. While ASEAN6 and ASEAN1 move up on the value ladder 
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with the NICs forging ahead, ASEAN3 have also taken up the challenge of transitioning from an 

agrarian society to labour-intensive and resource-based manufactures. However, there was some 

catch-up, and leap-frogging observed as well for ASEAN3. Besides, ASEAN6 have advantages 

in FDI complementarity, product differentiation, diversification, physical capital and human 

capital investments in manufacturing sectors over primary sectors. Hence, ASEAN6 should 

pursue policy reforms that foster manufacturing more extensively and more intensively. 

Meanwhile, ASEAN3 have advantages in product differentiation, diversification, physical capital 

and human capital investments that are crucial for sustainable exports in manufacturing sectors 

over primary sectors. Furthermore, the top 10% of products/industries with competitive 

advantages come from manufacturing industries and mining—besides, significant agriculture part 

of the export potential (as identified by the competitive advantage differentials). ASEAN3 need 

to balance investment between agriculture, mining and manufactures. ASEAN1 have advantages 

in FDI complementarity, product differentiation, diversification, physical capital and human 

capital investments in manufacturing sectors over primary sectors. Hence, ASEAN1 should 

pursue policy reforms that foster manufacturing more extensively and more intensively.  

For all AMS, the competitive advantages uncovered potential exports in several of the industries 

that were not necessarily identified by the comparative advantages and product differentiation 

advantages. These competitive advantages were a product of national, industry and firm-level 

strategies to enhance productivity in export as well as domestic sectors. They were also fostered 

by regional trade agreements and economic cooperations. For instance, the establishment of AEC 

instigated free flow of goods, services, capital, and skilled labour that contributed to increased 

competition and dynamism in the region. Increased tariff and non-tariff liberalisations allowed 

increased exports openness and technical efficiency. AEC formation and other bilateral, regional 

and multilateral RTAs stimulate allocative efficiency in the region through M&A, the exit and 

entry of firms into various industries in the region. In this new environment, market-seeking and 

efficiency-seeking vertical and horizontal FDIs could boost and bolster production, consumption 

and exports in industries for member countries. The Macroeconomic environment variable 

indicates ASEAN1 could collaborate with ASEAN6 in its effort to maximize its production and 

exports of products from SITC 3 and 5.  
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CHAPTER 8: Trade Cost of Carbon Emissions across ASEAN Subregions 

and What to do About Them 

8.1 Introduction 

This chapter provides results, discussions and conclusions sections for ‘Trade Cost of Carbon 

Emissions across ASEAN Subregions’ from embodied emissions in trade (EET). It also 

presents the responsiveness of exports to renewable energy (RE) consumption variable and 

interaction variables between RE and infrastructural and institutional proxy variables. The latter 

include electricity subscription, mobile phone subscription, technical cooperation grants, 

education, etc. The research study concentrates on the 10 AMS as exporters put into three 

subregions (ASEAN6, ASEAN3 and ASEAN1) and over 250 of importing countries and 

dependent territories for the period 1995 to 2016. ASEAN10, for the entire region was also 

selectively estimated, and incorporated in the analysis. The study uses the RE and PPML gravity 

models, as convergence was not reached with SFA gravity model. FE gravity model was also 

not good at estimating slow changing institutional and infrastructural variables as well. The 

research study used two ten-year windows (i.e. 1995-2004 & 2007-2016), and a third window 

for the entire data period (1995-2016). 

The formation of the AEC in 2015 established ASEAN’s position as a regional market and 

production base firmly. The trade liberalisation and economic integrations that centre the 

ASEAN region has influence production, consumption as well as carbon-dioxide emissions in 

the region. The ASEAN region has been potent for the use of environmental initiative over the 

last two decade. It convened several environmental forums and centres for policy actions such 

as transboundary haze, energy efficiency, renewable energy and carbon pricing. Transboundary 

haze pollution that came into force in 2003 has been providing guidelines for the prevention 

and monitoring of transboundary haze. However, this effort has ongoing reinforcement issues, 

as it needs to enhance front-end activities. Energy efficiency and conservation (EE&C) 

measures contribute to carbon-dioxide emissions reduction, and the region outshines in this 

area. Noteworthy levels of RE have also been deployed in the region in geothermal, 

hydroelectric, solar thermal, wind and biomass. Furthermore, the ASEAN region has the goal 

of rolling out 23% RE by 2030. Carbon pricing is also taking ground in the ASEAN region with 
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Singapore introducing carbon tax recently. All of the above influence the dynamics and 

evolution of carbon-dioxide emissions in the ASEAN region, particularly in respect of 

international trade. Hence, this empirical research analyses and evaluate these changes within 

the trade gravity framework.  

The ‘Trade cost of carbon emissions across ASEAN subregions’ from embodied emissions in 

trade (EET) examines the following hypothesis and its corollaries: 

Hypothesis VII: Capital-intensive industries have more carbon leakages than labour-intensive-

industries.                                                                                                                            

Corollary 1: RE resources have positive effects on trade across all industry sectors.   

Corollary 2: Trade liberalisation through RTAs ameliorate impacts of carbon emissions on 

trade across industries. 

Corollary 3: RE consumption interacts positively within institutional and infrastructural 

variables to enhance trade across manufacturing industries.  
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8.2 Results: Capital Intensity Suggest Significant Carbon leakages, RE and 

Efficiency in Resource Utilisation Hold Promise 

The gravity model estimation under RE, FE and PPML models obtained R2 adjusted in the 

range of 0.31- 0.55 for all three periods. The observations range from 20,000 – 25,000 for SITC 

0, 5, 6, 7 and 8; between 2,300 – 4,500 for SITC 1, 3, 4 and 9; and around 12,000 for SITC 2 

in Period-I. Also, the observations for each of the above clusters products doubles and triples 

in Period-II and III, respectively. For SFA gravity model, the observations were similar to the 

above three models for all periods. Besides, sigma u was greater than sigma v for SITC 1, 3, 4 

and 6 in Period-I; SITC 0, 2, 3, 4 and 6 in Period-II; and SITC 1, 3, 4 and 6 in Period-III. Hence, 

for the above products/sectors the between-group variation dominated the in-between-group 

variations. Besides, the gamma coefficient ranged between 0.175 -0.978 except SITC 1 and 7 

with gamma coefficients of 0.0964 and 0.077 in Period-II, respectively; between 0.232 -0.998 

except SITC 7 with gamma coefficients of 0.102 in Period-II; and between 0.292 -0.672 except 

SITC 5 and 7 with gamma coefficients of 0.082 and 0.0974 in Period-III, respectively. Hence, 

the data were amenable for The SFA gravity model for most sectors/products. All sectors were 

clustered at SITC single digit level, and industry and time fixed effects were used all four 

models. The significance level (α) for the individual explanatory variables in all four models 

were set at 0.01, 0.05 and 0.1 degree of significance. Hence, in this way when the p-value 

(computed probability statistics) is less than the significance level, it suggests the null 

hypothesis given at the beginning of the study is rejected, and the alternative hypothesis is 

supported. The converse is true if the p-value (computed probability statistics) is greater than 

the significance level.      

The following sections provide results for hypothesis VII and hypothesis VII, corollaries 1, 2 

and 3.  

8.2.1 Hypothesis VII: Capital-Intensive Industries Have More Carbon Leakages than 

Labour-Intensive Industries  

For ASEAN6, under RE gravity model, there were significant positive correlations between CO2 

(metric per capita) emissions (logarithm) and exports in SITC 2, 5, 6 and 9 in Period-I; SITC 2, 5 

and 6 in Period-II; and SITC 0, 2, 4 to 9 in Period-III. The highest/lowest coefficients were 

manufacturing sectors (SITC 9, 6 and 5)/agriculture (SITC 2) and metallic minerals (SITC 28) in 
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Period-I; agriculture (SITC 2) and metallic minerals (SITC 28)/manufacturing sectors (SITC 5 

and 6) in Period-II; and manufacturing sectors (SITC 9, 7, 6, 5 and 4)/agriculture (SITC 0 and 2) 

and metallic minerals (SITC 28) in Period-III, respectively. Under PPML gravity model, there 

were significant positive correlations between carbon emissions and exports in SITC 0, 3 and 9 in 

Period-I; and SITC 4 in Period-III. The highest and lowest coefficients were for primary sectors 

(SITC 0 and 3)/manufacturing (SITC 9) in Period-I; agriculture (SITC 2) and metallic minerals 

(SITC 28) in Period-III, respectively. The same variable obtained significant and negative 

coefficients for SITC 8 in Period-I; and SITC 3 and 7 in Period-III (Table 4.31 in Appendix I, 

Table 4.32 to be provided upon request).   

For ASEAN3, under RE gravity model, there were significant positive correlations between CO2 

(metric per capita) emissions (logarithm) and exports in manufacturing (SITC 8) in Period-II; 

agriculture (SITC 0) and manufacturing (SITC 6) in Period-III. The highest/lowest coefficients 

were SITC 0/SITC 6 in Period-III, respectively. Under PPML gravity model, there were 

significant positive correlations between carbon emissions and exports in agriculture (SITC 2) 

and metallic minerals (SITC 28) in Period-I; agriculture (SITC 0) and manufacturing (SITC 5 and 

6) in Period-II; and manufacturing (SITC 9) in Period-III. The highest/lowest coefficients were 

SITC 2 in Period-I; SITC 5/SITC 0 in Period-II; and SITC 9 in Period-III, respectively (Table 

4.33 in Appendix I, Table 4.34 to be provided upon request).  

For ASEAN1, under RE gravity model, there were significant positive correlations between CO2 

(metric per capita) emissions (logarithm) and exports in SITC 0, 2, 5 to 8 in Period-III and I. The 

same variable obtained significant and negative coefficients for SITC 9 in Period-III and I. The 

highest/ lowest coefficients were obtained for agriculture (SITC 0, 2) and manufacturing (SITC 

8, 5 and 6)/manufacturing (SITC 7) in Period-III, and I respectively. Under PPML gravity model, 

there were significant positive correlations between CO2 (metric per capita) emissions and exports 

in SITC 1, 4, 5 and 7 in Period-II; and SITC 1, 2 and 5 in Period-III. The highest/lowest 

coefficients were obtained for agriculture (SITC 1) and manufacturing (SITC 5)/ manufacturing 

(SITC 4 and 7) in Period-II; and manufacturing (SITC 5)/agriculture (SITC 1 and 2) and 

manufacturing (SITC 7) in Period-III, respectively. The same variable obtained significant and 

negative coefficients for SITC 0, 1 and 8 in Period-I; SITC 3 and 9 in Period-II; and SITC 7 in 

Period-III, respectively (Table 4.35 in Appendix I, Table 4.36 to be provided upon request).  
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For ASEAN10, under RE gravity model, there were significant positive correlations between CO2 

(metric per capita) emissions (logarithm) and exports for SITC 0, 1, 5, 6, 7 and 8 in three periods. 

The results were more robust for SITC 0, 6, 7 and 8 in all three periods. The same variables 

obtained significant and negative coefficients for SITC 4 and 9 in period II alone.    

For ASEAN6, ASEAN1 and ASEAN10, the empirical results above generally support 

Hypothesis VII in that there were a greater cluster of capital-intensive industries 

(manufacturing) with significant and positive coefficients for CO2 (metric per capita) emissions 

to exports than labour-intensive industries. For ASEAN3, the hypothesis was not supported. 

Although CO2 (metric per capita) emissions from exports of manufacturing sector dominated, 

agricultural sectors obtained more robust coefficients.   

8.2.2 Corollary 1: RE Resources Positive Effects on Trade across Industry Sectors  

For ASEAN6, under RE gravity model, there were significant and positive correlations between 

RE consumption as a proportion of total energy consumption (logarithm) and exports in SITC 0 

and 1 in Period-I alone. The same variable was significant and negative in SITC 1 and 4 in Period-

I; and SITC 0, 2 to 6, 8 and 9 in Period-II; and SITC 0 to 8 in Period-III. The highest/lowest 

positive coefficients were obtained for food and live animals (SITC 0)/animal and vegetable oils 

(SITC 4) in Period-I. The highest/lowest (negative) coefficients were obtained for crude materials 

(SITC 2), mineral fuels (SITC 3) and animal and vegetable oils (SITC  4)/ chemicals (SITC 5) 

and manufactured goods (SITC 6) in Period-II. The highest/lowest (negative) coefficients were 

obtained for crude materials (SITC 2), mineral fuels (SITC 3) and animal and vegetable oils (SITC  

4)/ chemicals (SITC 5), manufactured goods (SITC 6), machinery and transport equipment (SITC 

7) and miscellaneous manufactured articles (SITC 8) in Period-III. Under PPML gravity model, 

there were significant positive correlations between RE and exports in SITC 5 and 8 in Period-I; 

SITC 7 in Period-III (Table 4.31 in Appendix I, Table 4.32 to be provided upon request).  

For ASEAN3, under RE gravity model, there were significant and negative correlations between 

RE consumption (logarithm) and exports in SITC 0, 6 and 9 in Period-II and III. The 

highest/lowest coefficients (in absolute value) were SITC 9/SITC 6 in Period-II and III, 

respectively. Under the PPML gravity model, there were significant positive correlations between 

RE consumption and exports in SITC 8 in Period-II alone. There were significant and negative 
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correlations between RE consumption (logarithm) and exports in SITC 4 and 6 in Period-II; SITC 

1 and 4 in Period-III. The highest/lowest coefficients (in absolute value) were SITC 4/SITC 6 in 

Period-II; SITC 4/SITC 1 in Period-III, respectively (Table 4.33 in Appendix I, Table 4.34 to be 

provided upon request).  

For ASEAN1, under RE gravity model, there were significant and positive correlations between 

RE consumption (logarithm) and exports in SITC 0, 5, 6 and 8 in Period-I and III, respectively. 

The highest/lowest coefficients were SITC 5, 8 and 0/ SITC 6 in Period-II and III, respectively. 

The same variable obtained significant and negative coefficients in SITC 9 in Period-III, and I, 

respectively. Under PPML gravity model, there were significant and positive correlations between 

RE consumption and exports in SITC 1, 3 and 9 in Period-I; SITC 2, 3 and 8 in Period-II; and 

SITC 2, 3, 8 and 9 in Period-III. The highest and lowest coefficients were in SITC 9/SITC 3 in 

Period-I; SITC 8/SITC 2 in Period-II; SITC 8/SITC 9 in Period-III, respectively. The same 

variable obtained significant and negative correlations between RE consumption (logarithm) and 

exports in SITC 2, 4 and 7 in Period-I; SITC 1, 4, 5 and 7 in Period-II; SITC 0, 1, 5 and 7 in 

Period-III. The highest/ lowest negative coefficients were obtained for SITC 4/ SITC 2 in Period-

I; SITC 1/ SITC 4 in Period-II; and SITC 5/SITC 0 in Period-III, respectively (Table 4.35 in 

Appendix I, Table 4.36 to be provided upon request). 

For ASEAN10, the results were consistent mainly with the results for ASEAN6. The results for 

ASEAN3 and ASEAN1 had marginal contributions. While these results were broadly consistent 

with the results from ASEAN6, the results were similar for SITC 9, 6, and SITC 0 and 9 for 

ASEAN3 and ASEAN1, respectively (Table 10.1, 10.1B2 & 10.3A2, results are provided 

separately as an attachment).   

For ASEAN6, ASEAN3 and ASEAN3, Hypothesis VII, corollary 1 was not supported. In all 

three clusters, RE consumption obtained some significant and positive coefficients whereby RE 

consumption was found to be favourable to exports as well as some significant and negative 

coefficients whereby RE consumption was found to be unfavourable to exports. 
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8.2.3 Corollary 2: Trade Liberalisation through RTAs and Impacts of Carbon Emissions on 

Trade  

Impact of trade liberalization and regional cooperations (through RTAs) is examined through 

analysis of the intertemporal changes of the coefficient CO2 (metric per capita) emissions 

(logarithm) and the coefficient of RE consumption in trade gravity equation. In the former, when 

the coefficient is significant and positive and would reduce over time, it is considered CO2 (metric 

per capita) emissions are impacted by regional cooperation and unilateral reforms in the region. 

The converse is also true. In the latter, when the RE coefficient is significant and positive and 

would increase over time, it is considered RE deployment is impacted by regional cooperations 

and unilateral reforms in the region. The converse is also true. 

Corollary 2: Trade liberalisation through RTAs ameliorate impacts of carbon emissions on 

trade across industries. 

For ASEAN6, under RE gravity model, the coefficient of CO2 (metric per capita) emissions 

(logarithm) reduced in Period-II, compared to Period-I for SITC 5, 6 and 9. The coefficient of 

the same variable increased for SITC 2 alone in Period-II, compared to Period-I. The results under 

the PPML gravity model were slightly different. The coefficient of the same variable decreased 

for SITC 0, 3, 7 and 9 in Period-II, compared to Period-I. The coefficient of the same variable 

increased for SITC 2 alone in Period-II, compared to Period-I (Table 4.31 in Appendix I, Table 

4.32 to be provided upon request).  

For ASEAN3, under RE gravity model, the coefficient of CO2 (metric per capita) emissions 

(logarithm) increased in Period-III, compared to Period-II for SITC 0 and 6. The coefficient of 

the same variable reduced for SITC 8 alone in Period-III, compared to Period-II. Under the PPML 

gravity model, the coefficient of carbon emissions (logarithm) increased in Period-II, compared 

to Period-I for SITC 0, 5 and 6. The coefficient of the same variable reduced for SITC 2 alone in 

Period-II, compared to Period-I (Table 4.33 in Appendix I, Table 4.34 to be provided upon 

request).  

For ASEAN1, under PPML gravity model, the coefficient of CO2 (metric per capita) emissions 

(logarithm) (logarithm) increased (in absolute terms) in Period-II, compared to Period-I for SITC 
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1, 4, 5 and 7. The coefficient of the same variable reduced for SITC 3 and 9 in Period-II, compared 

to Period-I (Table 4.35 in Appendix I, Table 4.36 to be provided upon request). 

For ASEAN10, under RE gravity model, the coefficient of CO2 (metric per capita) emissions 

(logarithm) (logarithm) increased (in absolute terms) in Period-II, compared to Period-I for SITC 

0, 4, 6 to 9. The coefficient of the same variable reduced for SITC 2 and 5 in Period-II, compared 

to Period-I (Table 10.3A2, results are provided separately as an attachment).   

The coefficient of RE consumption (logarithm): 

For ASEAN6, under RE gravity model, the coefficient of RE consumption (logarithm) reduced 

in Period-II, compared to Period-I for SITC 0, 2 to 6, 8 and 9. The coefficient of the same variable 

increased for SITC 1 alone in Period-II, compared to Period-I. There was no significant difference 

observed for SITC 7. The coefficient of the same variable was significant and negative for SITC 

0 to 8 in Period-III, with the highest coefficients attributed to SITC 2, 3 and 4. The results under 

the PPML gravity model were a slightly different and narrow range of products based (Table 4.31 

in Appendix I, Table 4.32 to be provided upon request).  

For ASEAN3, under RE gravity model, coefficient of RE consumption (logarithm) significant 

and reduced in Period-II compared to Period-I for SITC 0, 6 and 9. The coefficient of the same 

variable was significant and negative for SITC 0, 6 and 9 in the longer-term (Period-III), with the 

highest coefficients attributed to SITC 9 and 0. The results under the PPML gravity model were 

slightly different with significant and decreased coefficients for SITC 4 and 6 in Period-II, 

compared to I. Conversely, the coefficient of the same variable increased for SITC 8 in Period-II, 

compared to Period-I. The coefficient of the same variable was significant and negative for SITC 

1 and 4 in the longer-term (Period-III) (Table 4.33 in Appendix I, Table 4.34 to be provided upon 

request).  

For ASEAN1, under RE gravity model, coefficient of RE consumption (logarithm) was 

significant and positive for SITC 0, 2, 5 to 8 in Period-I &III. The same variable was significant 

and negative for SITC 9 in Period-I & III. However, the data was not amenable for estimations in 

Period-II. Under the PPML gravity model, the coefficients of the same variable significant and 

positive for SITC 2, 3 and 8 in Period-II, compared to Period-I. Besides, the coefficient of the 
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same variable was significant and negative for SITC 1, 4, 5 and 7 in Period-II, compared to Period-

I. Under the same model, the coefficient of the same model was significant and positive for SITC 

2, 3, 8 and 9 in Period-III; and significant and negative for SITC 0, 1, 5 and 7 in Period-III. 

However, there were stronger negative coefficients than positive elasticity coefficients in Period-

III (Table 4.35 in Appendix I, Table 4.36 to be provided upon request).  

In sum, “Hypothesis VII, Corollary 2: Trade liberalisation through RTAs ameliorates impacts 

of carbon emissions on trade across industries.” was not supported. For all three ASEAN 

subregions, it was not the case that significant coefficients of the carbon emissions to exports 

reduced for all industries in Period-II, compared to Period-I. Similarly, it was not the case that 

significant coefficients of the RE consumption to exports increased for all industries in Period-

II, compared to Period-I. The responsiveness of exports either to carbon emissions or RE 

consumption was diverse across industries.            

8.2.4 Corollary 3: RE Interaction with Institutional and Infrastructural Proxy Variables 

For ASEAN6, under PPML gravity model, the interaction of RE, on the one side,  and GFCF per 

labourforce (in SITC 4 and 7), technical cooperation grants (in SITC 0 and 5), education (in SITC 

0), electricity per population (in SITC 3 and 6) and mobile subscription (in SITC 8) were 

significant and positive in the long-term (Period-III). Under the same model, the interaction of 

RE, on the one side, and GFCF per labourforce (in SITC 2 and 3), technical cooperation grants 

(in SITC 6 and 8), education (in SITC 4 & 7), electricity per population (in SITC 0) and mobile 

subscription (in SITC 3) were significant and negative in the long-term (Period-III) (Table 4.31 

in Appendix I, Table 4.32 to be provided upon request).  

For ASEAN3, under RE gravity model, the interaction of RE, on the one side,  and technical 

cooperation grants (in SITC 0) and electricity (in SITC 6 and 9) were significant and positive in 

the long-term (Period-III). For the same model, the interaction of RE, on the one side,  and 

education (in SITC 9) and mobile subscription (in SITC 0 and 9) were significant and negative in 

the long-term (Period-III) (Table 4.33 in Appendix I, Table 4.34 to be provided upon request).  

For ASEAN1, under RE gravity model, the institutional and infrastructural proxy variables 

GFCF per labourforce (in SITC 9), technical cooperation grants (in SITC 0, 2, 4, 5, 6, 7 and 8), 

education (in SITC 0, 2, 4 to 8) and mobile subscription (in SITC 0, 2, 4 to 8) were significant 
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and positive to exports in the long-term (Period-III). Under the same model, the institutional 

and infrastructural proxy variables GFCF per labourforce (in SITC 0, 2, 5 to 8) and mobile 

subscription (in SITC 9) were significant and negative in the long-term (Period-III). For this 

subregion, the data was not amenable to the interaction variables coefficient estimation (Table 

4.35 in Appendix I, Table 4.36 to be provided upon request). 

For ASEAN10, under RE gravity model, the dummy variables for the subregions were significant 

for ASEAN6 and ASEAN3 in period I suggesting there were latent macroeconomic factors that 

were not captured by industry fixed effects. Accordingly, ASEAN10 resembled ASEAN6 than 

ASEAN3. The dummy variable for ASEAN1 was not significant in three periods. On the other 

side, the same variable was significant in period II in very limited cases. Therefore, the results for 

ASEAN10 was not very different from the results for individual subregions.  

In sum, the interaction of the RE and infrastructural and institutional proxy variables for 

ASEAN6 and ASEAN3 indicate mixed results. Hence, “Corollary 2: RE consumption interacts 

positively within institutional and infrastructural variables to enhance trade across 

manufacturing industries.” was only partially supported for ASEAN6. RE interaction with 

GFCF per labourforce or mobile phone obtained significant and positive coefficients with 

respect to exports. The RE interactions with the remaining institutional and infrastructure proxy 

variables resulted in significant and positive elasticities to exports in both primary and 

secondary sectors. The interaction variables also obtained some significant and negative 

coefficients to exports as well. For ASEAN3, hypothesis VII, corollary 2 was only partially 

supported, as the interaction of RE with electricity per population was significant and positive 

coefficients to exports for manufacturing (SITC 6 and 9) in the longer-term (Period-III). For 

ASEAN1, the data was not amenable to the coefficients for interaction variables.  
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8.3 Discussion: Capital-Intensive Industries Have More Carbon Leakages than 

Labour-Intensive Industries, Plus Corollaries (Hypothesis VII and Corollaries)   

This hypothesis deals with the relationship between CO2 (metric per capita) emissions and 

international exports in capital-intensive viz-a-viz labour-intensive industries. Regional 

economic integration and the ensuing trade liberalisation — particularly the formation of the 

AEC — stimulates the free movement of goods, services, skilled labour, and FDI. In turn, this 

augments production, consumption and trade; consequently, this generally increases the GHG 

emissions, particularly for emerging and developing countries. For emerging and developing 

countries, while the scale effects from international trade on carbon emissions is unambiguously 

positive, the composition and technology spillover effects are gradual while predominantly 

negative.  

This section is divided into two four-sections. The first section provides the results for 

hypothesis VII. The second section provides the results for hypothesis VI, Corollary 1. The 

third section provides the results for hypothesis VI, Corollary 2. In addition, the fourth section 

provides the results for hypothesis VI, Corollary 3.  

8.3.1 Hypothesis VII: Capital-Intensive Industries Have More Carbon Leakages than 

Labour-Intensive Industries  

The findings indicate a robust association between CO2 metric per capita emissions and 

international exports, suggesting intensity in carbon embodied in commodities or carbon 

leakage from international trade. The results from section 8.2.1 show salient results on the 

connection of carbon intensity and carbon leakages.  

For ASEAN6, under the RE gravity model, CO2 metric per capita obtained positive, robust and 

significant elasticities to exports for more capital-intensive manufacturing industries than for 

labour-intensive industries, in both the medium and the longer-term. For instance, the 

coefficient of carbon emissions was significant and positive for SITC 5, 6, 9 and 2 in Period-I, 

when the demand from the developed countries was robust. Hence, a 1% increase in products 

with embodied emissions or EET/ carbon leakages was associated with 0.6%, 0.9%, 2.4% and 

0.6% increase in international exports for SITC 5, 6, 9 and 2 in Period-I. During Period-I, since 

the exports to ASEAN major trade partners was healthy and strong despite the AFC; there was 
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increased trade in products with embodied emissions or carbon leakage. These exports were 

also extensively and intensively dominated by capital-intensive manufacturing sectors. 

Shirotori et al. (2010) reported higher capital intensities for manufacturing sectors than mining, 

which in turn has higher capital intensities than agriculture (p.23). There were several reasons 

that explain these results due to economic integration and trade liberalisation, namely; (i) 

increased division of labour, specialisation and economies of scale on the supply-side, and 

reduced trade barriers and expanded market access on the demand side, (ii) industrialisation in 

emerging and developing countries that require heavy mechanization and intensification in 

machinery and equipment, (iii) increased transportation, communications and logistics services, 

and (iv) industrial restructuring from primary production to manufacturing in several of the 

ASEAN developing countries that overwhelmed the transition from manufacturing to services 

sectors — all of which contributed to increased CO2 emissions. For emerging and developing 

countries, as in the case of the ASEAN region, restructuring from primary sectors to secondary 

sectors dominates export growth. 

By contrast, the coefficient of CO2 (metric per capita) emissions was positive, significant and 

more intensive for SITC 2 than SITC 5 and 6 in Period-II, when the demand from developed 

countries for exports from the ASEAN region was substantially reduced due to the GFC. The 

GFC hampered the demand for exports from the ASEAN region to the developed regions of 

EU and USA. The ASEAN region typically exports manufactured goods such as electrical 

machinery and equipment, nuclear reactors, boilers, machinery and mechanical applicants, 

articles of apparel and clothing, etc. In the meantime, SITC 2 had obtained stronger coefficient 

for CO2 (metric per capita) emission to exports than SITC 5 and 6 in Period-II, due to regional 

nature of the demands for exports of goods from SITC 2, particularly exports for rubber, wood 

articles and mineral ores were driven by exports to China, Japan, Indian and South Korea who 

were less affected by the GFC. Furthermore, the coefficient of the same variable was significant 

and positive for more capital-intensive manufacturing sectors, namely SITC 4, 5, 6, 7, 8 and 9 

than labour-intensive industries, including SITC 0 and 2 in Period-III (the longer-term). These 

results were also consistent with ASEAN major exports that were driven by electrical 

machinery and equipment, mineral fuels, nuclear reactors, boilers, etc. (The ASEAN 

Secretariat, 2014) — all requiring greater combustion of fossil fuels for transportation, logistics 

and application of electric power. Increased exports stimulate production, which causes 
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increased GHG emissions (including CO2 metric per capita emissions) in an economy due to 

increased production that causes the exploitations of raw materials and fossil fuels; furthermore, 

transportation and logistics further require a substantial amount of energy largely generated 

from fossil fuels. 

For ASEAN3, under RE gravity model, the coefficient of CO2 (metric per capita) emissions to 

exports was significant and positive for SITC 8 in Period-II, and SITC 0 and 6 in Period-III. 

The highest/lowest coefficients were 15.47 for SITC 8 in Period-II; and 14.6 for SITC 0/12.39 

for SITC 6 in Period-III. Hence, miscellaneous manufactured goods (SITC 8) dominated the 

medium-term while food and animals (SITC 0) dominated the longer-term in carbon leakages 

due to international trade. This was reasonable given Cambodia and Myanmar were significant 

food products exporters (SITC 0); Cambodia had significant exports in apparel and clothing 

(SITC 8), and Lao predominantly exports merchandise from the primary industry. Besides, food 

and live animals (SITC 0) produces a considerable amount of by-products in terms of industrial, 

agricultural wastes and carbon emissions. For instance, livestock dung and urine produce 

methane, nitrous oxide and carbon dioxide, are also potent sources of GHG emissions, including 

CO2 emissions. Poultry breeding grounds produce similar agricultural waste that needs to be 

managed to control GHG emissions, including CO2. Besides, manufactured goods (SITC 6) 

was a natural resource-based manufactures with low and medium technology and capital-

intensity that the LDCs, namely Cambodia, Lao PDR and Myanmar, embarked upon the longer-

term. SITC 6 comprises the production of cement, steel, pulp and paper – all CO2 metric per 

capita emissions-intensive activities. PPML gravity model provided similar results in the 

medium-term. 

By contrast, for ASEAN1 under PPML gravity model, the highest/lowest coefficients were 

obtained for agriculture (SITC 1) and manufacturing (SITC 5)/ manufacturing (SITC 4 and 7) 

in Period-II; and manufacturing (SITC 5)/agriculture (SITC 1 and 2) and manufacturing (SITC 

7) in Period-III, respectively. The same variable obtained significant and negative coefficients 

for SITC 0, 1 and 8 in Period-I; SITC 3 and 9 in Period-II; and SITC 7 in Period-III, respectively 

(see section 8.2.1). Again, this result highlights exports from upper-middle-income countries 

are dominated by capital-intensive manufactures, which, in turn, contributes to CO2 (metric per 

capita)  intensities in the exports from these sectors. However, the findings also indicate low 
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carbon leakages from SITC 4 and 7, whereas persistent carbon leakages from SITC 5. Besides, 

SITC 3 did not contribute significant CO2 (metric per capita) emissions as it does not 

incorporate refining and smelter-ing were much of the CO2 (metric per capita) stems from.   

For ASEAN10, under the RE gravity model, the statistical significant coefficients for the 

coefficient of CO2 (metric per capita) emissions to exports in SITC 0, 2, 5, 6, 7 and 8 in all 

three periods suggest ASEAN3, to a lesser extent ASEAN1 were significant contributors to the 

carbon-intensive exports in primary and secondary sectors. This case was, particularly stronger 

in the medium term. For ASEAN10, the intensification in carbon-intensive exports increased 

overtime for SITC 6, 7 and 8. ASEAN6 was the major contributor, all three sub-regions 

considered. This case was, particularly stronger in the long term.  

In sum, the above results support hypothesis VII in case of ASEAN10, ASEAN6 and ASEAN1 

in that exports for merchandise from capital-intensive manufacturing industries caused 

significantly more CO2 (metric per capita) emissions or carbon leakages than labour-intensive 

industries, whereas the results for ASEAN3 were mixed. While in the medium-term, a 

manufacturing sector (SITC 8) caused CO2 (metric per capita) emissions or carbon leakages 

due to international trade, in the longer a labour-intensive industries (SITC 0) caused more CO2 

(metric per capita emissions) emissions or carbon leakages than capital -intensive industries in 

the longer-term. The latter is reasonable given the ASEAN3 are made up of LCD countries 

largely agriculture and light manufacturing dominated.  

Exceptional results were obtained for SITC 1 and SITC 3 to CO2 (metric per capita) emissions 

to exports for all AMS and all periods. In the medium-term, SITC 1 exhibited positive/negative 

yet statistically insignificant coefficient for ASEAN1 and ASEAN6/ASEAN3. For the same 

period, SITC 3 registered positive yet statistically insignificant coefficients for all three 

subregions.  In the longer-term, both sectors obtained positive yet statistically insignificant 

coefficients. While SITC 1 is mainly a labour-intensive sector; hence, with limited fossil fuel 

energy demand, SITC 3 does not involve refinery were greater CO2 (metric per capita) 

emissions to exports are created. 
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The findings on embodied carbon emissions or carbon leakage from this study were 

consistent with several empirical findings and theoretical works in the environment 

domain.  

Several pieces of research established the carbon leakage phenomenon between two bilateral 

trade partners from developed to developing countries. For instance, Aichele and Febermayr 

(2015) examined carbon contents of international trade between countries under commitment 

the Kyoto Protocol (developed) countries and uncommitted (developing) countries, and 

established imports from the latter to the former were 8% higher, and the related carbon content 

was 3% higher. Besides, Amador et al. (2016) established increase in carbon emissions due to 

international trade during 1997-2011, and they further uncovered there was a net transfer from 

a producer of intermediates in developing countries to final producers, and to end consumers in 

the developed regions (p.24). Similarly, Peters and Hertwitch (2007) confirmed the same 

results. Similarly, Ferguson and Sanctuary (2011) established increase in offshoring activities 

due to increased energy prices was one way of carbon-leakage, particularly for energy-intensive 

industries where substitution between domestic and foreign products was difficult to 

accomplish (p.2). Hence, these studies firmly establish the carbon leakage phenomenon. By 

contrast, Sun et al. (2019) found the results of the panel co-integration revealed that trade 

openness had both positive and negative impacts on environmental pollution (p.1). Hence, the 

findings of this study on carbon emissions for ASEAN6, ASEAN3 and ASEAN1 adding to the 

evidence that international trade deepens carbon emissions for developing countries, with more 

carbon emissions from capital-intensive manufacturing sectors for ASEAN6 and ASEAN1 and 

ASEAN3.  

The findings in this study also add to the empirical literature that posits trade tends to shift GHG 

emission-intensive industries (such as energy production, chemicals, mineral products, and pulp 

and paper manufacture, etc.) to developing countries in short to medium-term (Neuhoff, 2011; 

Antweiler et al., 2001).  

Heavy industries51 produce more CO2 emissions than light industries52 due to their greater 

application of fossil fuels combustion and use of electric power. For instance, Chen and Guo 

(2017) found heavy industries produced greater emissions than light industries. They also 
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reported exports from developing countries to comprise high carbon content due to the 

disadvantages in technology and ignorance of environmental protection (p.2). While heavy 

industries are often capital-intensive and pollution (carbon)-intensive, light industries are often 

labour-intensive and non-carbon-intensive. Besides, Boqiang and Liu (2017) identified, in 

China, the heavy industry accounts for over 60% of China’s total energy consumption, and thus 

leads to a large number of energy-related carbon emissions. In fact, China is a developing 

country with the largest carbon emission in the world, followed by the USA. Heavy industry 

includes mining sector and their downstream activities, processing of raw materials from forest 

and trees, chemicals sector, machinery and transport equipment sector, production and supply 

of electricity and heat power, and recycling and disposal of waste (Boqiang and Liu (2017). 

Besides, light industries include agricultural food processing; the manufacture of food, drink 

and tobacco; textile industry; manufacture of textile and garment, shoes, hats; manufacture of 

a feather, fur, leather; manufacture of furniture; and paper and paper products.  

These empirical results are consistent with the findings in this study. For instance, in the case 

of ASEAN6, most of the industry sectors with significant embodied carbon emissions or carbon 

leakage belonged to heavy industries (SITC 5, 6 and 9) in the medium-term (Period-I); and light 

industries (SITC 4 and 6) and heavy industries (SITC 5, 6, 7 and 9) in the longer-term. It was 

only in Period-II when exports for the region contracted due to GFC that a light industry (SITC 

2) dominated in carbon leakage due to international trade.  

 In the case of ASEAN3, most of the industry sectors with significant embodied carbon 

emissions or carbon leakage fit into the light industry (SITC 0, 6 and 8). By contrast, for 

ASEAN1, most of the industry sectors with significant embodied carbon emissions or carbon 

leakage belonged to heavy industries (SITC 5, 6, 7 and 8) in Period-I and III. Therefore, for 

ASEAN6 and ASEAN1, embodied carbon emissions or carbon leakages were both extensive 

and intensive across sectors predominantly manufacturing sectors, whereas for ASEAN3 

embodied carbon emissions or carbon leakages were narrowly based across industries, in both 

the medium and the longer-term. The embodied carbon emissions or carbon leakages intensity 

from ASEAN3 suggest these cluster of countries may be following the right development path 

in relation to sustainable development. For instance, Mi et al. (2015) reported sectors, which 

are low-energy intensity and low-carbon intensive, develop fast, Sectors with high energy 
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intensity and high carbon intensity develop slowly to industrial structure adjustments (p.14). 

Therefore, industries with significant and positive carbon emissions among ASEAN3 countries, 

with low to medium carbon emissions, have a prospect for speedier growth.   

The industry sector that comprises manufacturing and mining make up the lion share of carbon 

emissions. For instance, Cunanan (2018) reported agriculture, forestry and other land use 

(24%), Industry (21%), transport (14%), building (4%) and electricity (35%) sectors make up 

the largest anthropogenic (human) carbon emissions. The same paper along with ADB (2015) 

reported the burning of fossil fuels for energy production — that is used to power 

manufacturing, agriculture and services along with domestic homes and public 

infrastructures— makes up the biggest cause of anthropogenic carbon emissions in the world 

and Asia, respectively. Agriculture, livestock raising (5.4%), deforestation (11.3%) and 

conversion of forest land (12.2%) use all contribute to significant carbon emissions. Also, 

Cunanan (2018) identified fossil fuels account for about three-quarters of all carbon-emissions 

with coal (43%), natural gas (36%) and oil (20%) making the lion shares. Industry including 

mining, manufacturing and construction contributes for carbon emissions in three major ways: 

(i) directly from combusting fossil fuels through the industrial conversion of raw materials to 

manufactured products, (ii) indirectly through purchasing of electricity and steam, and (iii) 

process emissions as by-products of chemical reactions (Fischedick et al., 2014, p.746). 

Besides, ADB (2015) identified carbon, natural gas and oil are dominant in electricity 

production, and industrial expansion (p.48). Hence, international trade of merchandise accounts 

for carbon emissions in production, trade, transport and logistics. 

For AMS, the scale of economic activities plays a leading role in carbon emissions activities, 

followed by structural changes and technological adoptions. While trade openness and FDI 

flows towards developing countries bolstering industrialisation and urbanization in these 

countries, the same process influenced the industrial structures of most of the AMS. For 

instance, the lower-middle-income countries of the region have transitioned from agriculture to 

manufacturing sectors over the last few decades, while the LDCs of the region are making their 

strive to industrialize their countries. Given manufacturing has higher productivity than 

agriculture; it leads to more economic growth, albeit at increased carbon emissions. Besides, 

upper-income countries of the region (Singapore and Brunei) are making their transition from 

https://ecowarriorprincess.net/author/polly-cunanan/
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manufacturing-based economies to service-based economies; hence, their emissions are likely 

to peak in future years. Sandu et al. (2012), using data for the period 1971-2009 identified 

income level, fuel-mix, increase in population and change in the structure of output (in the order 

they appear) as main contributors for the carbon emissions in the ASEAN region, with energy 

efficiency contributing to significant saving (pp. 8-9). The first three factors make the line 

shares of carbon emissions. The dominant effect of income level supports the findings in this 

study. The fuel-mix highlights the concentration of the regions energy demand in fossil fuels 

(such as oil, coal and natural gas). In Sandu et al. (2012), the industry structural effects are 

moderate. This is due to the main reason that the time for Sandu et al. (2012) was different from 

this study (1995-2016). This study incorporated the times where major trade and investment 

liberalisation policies were implemented, particularly in anticipation of the AEC. The latter 

created footloose industries to migrate to the region. This was discernable in carbon emission 

intensities to exports over time for all three subregions.       

In sum, the clustering of economic activities, sustainable management of natural resources, the 

reuse, recycle and extending of the use of natural resources, optimization and re-calibration of 

the fuel-mix, adoption of the RE technologies, energy efficiency, industry structural 

adjustments remain significant aspects of policymaking in the region for reduction of carbon 

emissions. Upper-income countries of the region benefit from reduced carbon emissions and 

hence, lower costs from carbon emissions if they are to speed up the processes of transition into 

service-driven economies. Lower-middle income countries benefit from the adoption of RE 

technology and from industrial adjustment to fewer carbon emissions sectors, where feasible. 

LDCs benefit more from intensifying their primary industries, manage their carbon emissions, 

adopt RE technology and work with their trade partners on capability development, and RE 

deployment. All three sub-groups benefit from the adoption of a regional mechanism to reduce 

carbon emission equivalent to ASEAN centre for energy coupled with national-level 

instruments to reduce carbon emissions.    

Several theoretical works on environment supported the findings in this empirical study, 

namely the PHH/PHE, FEH and the three channels of international trade that predicate carbon 

leakages. For instance, Neuhoff (2011) and Antweiler et al. (2001) contended trade has a 

tendency to shift “GHG-emission” intensive industries (such as energy production, chemicals, 
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mineral products, and pulp and paper manufacture, etc.) to developing countries in short to 

medium-term. Similarly, Copeland and Taylor (2004a) arrived at similar results in that stricter 

environmental regulation in a particular country led to a decrease in net exports (Lopez and 

Toman, 2006). Hence, since the Kyoto Protocol commitment under UNFCCC applied 

predominantly to developed countries, this created opportunities for increased exports from 

developing countries to developed countries. This is some of the reasons why increased CO2 

emissions were observed all ASEAN subregions.  

By contrast, OECD (2017) observed the price of domestic energy price variation also created a 

significant and positive outward flow of FDI stock from listed firms from energy-dependent 

industries, the effect was insignificant for manufacturing sectors that were less energy-

dependent. Similarly, Ferguson and Sanctuary (2011) established an increase in offshoring 

activities (for developed countries) as one way of carbon-leakage when energy prices in the 

domestic market enlarged. These adverse environmental effects are pronounced for energy-

intensive industries where ready substitutions between local and foreign inputs cannot take 

place, leading to offshoring of production. The offshoring mechanism explains the variance 

between the empirical results and carbon-leakage or PHH. However, the findings in this 

empirical study were somewhat overshadowed by GFC that reduced the general export demand 

from developed countries, particularly for Period-II (Sandu et al., 2012; Fischedick et al., 2014; 

Amador et al., 2016).    

It is also true that the PHH has been partially responsible for increased CO2 emissions as 

footloose industries investments migrate from the developed world to the developing world, 

fleeing away stringent environmental policies. This is likely a scenario with policy reforms 

made in preparation for the formation of AEC, as the common market and production base. 

FEH had supported the findings of this research in that relatively capital abundant countries, 

namely ASEAN6 and ASEAN1 had significant and robust elasticities for carbon-emissions 

intensities to exports for significantly more industries than scarce capital countries for ASEAN, 

namely ASEAN3. Applying FEH across industries within a region also provides salient results. 

The more industrial subregions, ASEAN6 and ASEAN1, had more carbon emissions in their 

capital-intensive manufacturing industries than the less industrialised subregion, ASEAN3. 
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Besides, for all the three subregions, capital-intensive industries, particularly for heavy 

industries, had significant carbon intensities in their exports, as compared to labour-intensive 

industries. However, Agriculture, including SITC 0 (Food and live animals) and SITC 2 (Crude 

materials) obtained significant and robust elasticities of carbon emission intensities to exports 

despite their low capital-intensity. The latter was largely due to the scale of activities, and the 

weight to value ratio. The ASEAN region has significant exports from both SITC 0 and 2. For 

instance, agriculture is unique in that clearing land for plant or animal farming requires the 

clearing of forests and reducing biodiversity, burning peatlands, and trees create a significant 

amount of carbon emissions. Besides, transport and logistics make up a significant proportion 

of SITC 0 and SITC 2 cost structure, relative to manufactures.    

Chen and Guo (2017), Zafar et al. (2019), Parajuli et al. (2019) and Sun et al. (2019) found 

support for EKC in that compositional adjustment and technological discovery in the 

environment domain reduce and overwhelm Carbon emissions from scale effects over time. 

Clearly, with the economic integration and trade liberalisation, the ASEAN member countries 

have experienced over the last half a century, particularly liberalisation in non-tariff measures 

in recent years, industrial restructuring has taken place at a speedy pace. Thus far, the priority 

of the ASEAN has been creating a single market and production based on open regionalism and 

integration to the global market. This has, in turn, engendered industrial restructuring and 

economic growth in the region. For instance, Thailand, Malaysia, the Philippines and Indonesia 

are among the newly industrialised countries (NICs) with significant manufacturing activities 

driven by exports (Mankiw, 2006). The situation is not different for Singapore and Brunei 

Darussalam, which are upper-income countries. The findings in this study for the three 

subregions on carbon emissions reflect this reality.  

Exception and counterintuitive results were obtained for SITC 1 and SITC 3 to carbon emission 

intensity in international trade. For SITC 3, the mining sector obtained positive yet insignificant 

elasticities of carbon emission intensity for all ASEAN subregions. This means that while 

carbon emission intensity may not be a significant problem today, it is likely to become one 

within creased extraction, refinery over the coming years. Besides, for ASEAN6/ASEAN3, 

SITC 1 registered positive/negative and insignificant coefficient of carbon emissions in 

international trade in the medium-term, and negative/positive in the longer-term. This result is 
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largely due to the low-capital intensity of this sector. Besides, for ASEAN1, the coefficient of 

the same variable was positive and insignificant, mainly in the medium-term.  

In sum, CO2 emissions intensity in international trade from three subregions of ASEAN were 

mostly positive, albeit the significance differs across industries. International trade from 

ASEAN6 and ASEAN1 exhibited significant and positive carbon emissions intensities in a 

large number of their sectors, while a few primary and light to medium industries affected by 

significant and positive carbon emission intensities for ASEAN3. While the results were 

overwhelmed by the GFC in case of ASEAN6 and ASEAN1, that was not the case of ASEAN3. 

For ASEAN6 and ASEAN1, medium manufactures in the medium-term, and medium and high 

technology manufactures in the longer-term dominated carbon emissions intensities in 

international trade. Besides, for ASEAN3, while agriculture and low-technology manufactures 

were responsible for significant and positive carbon emissions intensities in international trade. 

Environmental theories including PHH, FEH, EKC and channels of carbon leakage — all 

provided support for the findings. Across countries, some level of technological adoption and 

energy efficiency contributed to low carbon emissions; however, much of the ASEAN member 

countries are still at their earlier stages of economic development — likely on the LHS of the 

EKC (Sandu et al. 2012; Salman et al., 2019).  

8.3.2 Corollary 1: RE Have Positive Effects on Trade across All Industry Sectors 

Bioenergy, geothermal, hydro, solar, wind and ocean wave-based RE are increasingly deployed 

in all parts of the world. The ASEAN region is taking up this zero-carbon development within its 

forward planning. The member countries gain the advantage in deploying RE technologies since 

their energy demand is growing over time, whereas the average cost of fossil fuels is likely to 

increase over time due to limits to a reserve of fossil fuels. Besides, RE holds the promise as their 

average cost is decreasing over time with economies of scale and scope.   

The results from section 8.2.2 on the influence of RE consumption on exports was noteworthy.  

For the ASEAN region, the influence of RE consumption as a proportion of total energy 

consumption (logarithm) on exports was favourable to some sectors and unfavourable to other 

sectors all three periods. For ASEAN6, the influence of RE consumption as a proportion of total 

energy consumption (logarithm) was unfavourable to exports in most sectors for all three periods. 
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For instance, RE consumption was favourable to export from food and live animals (SITC 0) and 

animal and vegetable oils (SITC 4) in Period-I. However, this had changed in Period-II & III. The 

highest (negative) coefficients were obtained for crude materials (SITC 2), mineral fuels (SITC 

3) and animal and vegetable oils (SITC 4) in Period-II; and crude materials (SITC 2), mineral 

fuels (SITC 3) and animal and vegetable oils (SITC 4) in Period-III suggesting the strongest 

adverse impact of RE consumption on international exports emerge from agriculture, mining and 

resource-based manufactures. Besides, the lowest (negative) coefficients were obtained for 

chemicals (SITC 5) and manufactured goods (SITC 6) in Period-II; chemicals (SITC 5), 

manufactured goods (SITC 6), machinery and transport equipment (SITC 7) and miscellaneous 

manufactured articles (SITC 8) in Period-III suggesting the weakest adverse impact of RE 

consumption on international exports emerge from manufacturing sectors.   

For illustration, the coefficients of RE consumption to trade for SITC 0, 2, 3, 4, 5, 6, 8 and 9 were  

-0.53, -1.65, -4.17, -4.01, -0.66, -0.46, -0.81 and -1.22 in Period-II. Hence, a 10% increase in RE 

consumption as a proportion of total energy consumption decreases exports by 5.3%, 16.5%, 

41.7%, 40.1%, 6.6%, 4.6%, 8.1% and 12.2% in Period-II, respectively. The same applies to all 

other elasticities of RE. When the coefficients for the same variable is analysed across industries 

in Period-II, it indicates broader and deeper unfavourable RE to exports. This was partially due to 

the GFC, and subsequent decline in exports. The decline in demand in export meant RE related 

expenditures created more trade costs for exporting industries as well as domestic economic 

activities competed for resources away from the export sectors towards domestic consumption. 

However, manufacturing sectors, along with food and animal sector (SITC 0) less costly than 

SITC 2, 3 and 4 in both the medium-term (Period-II) and longer-term (Period-III). The results 

from the PPML were slightly different.   

For ASEAN3, generally, the primary sector is less costly than the secondary sector in RE 

deployments. While the RE gravity model, identified significant and negative correlations 

between RE consumption (logarithm) and exports in SITC 0, 6 and 9 in Period-II and III; the 

PPML gravity model, identified significant positive correlations between RE consumption and 

exports in SITC 8 in Period-II alone. The same model identified significant and negative 

correlations between RE consumption (logarithm) and exports in SITC 4 and 6 in Period-II; 

SITC 1 and 4 in Period-III. The findings suggest the complementarity in some sectors (SITC 8) 
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and competition for resources in other sectors (SITC 0, 4 and 6) from the domestic market at 

the expense of the export sector. The results also imply a shift in priority between sectors. For 

instance, the coefficient of SITC 8 was robust while the coefficient for SITC 4 and 6 weakened 

in Period-II compared to Period-I, suggesting RE makes a stronger impact in light industries 

than heavy industries. This is true for clothing and apparel manufacturing that predominantly 

dominates SITC 8 in this subregion.   

For ASEAN1, under PPML gravity model, CO2 (metric per capita) obtained positive 

correlations that evolved from primary sectors (SITC 1 and 3) dominated in Period-I, to 

manufacturing sectors (SITC 4, 5 and 7) in Period-II (see section 8.2.1). Given Brunei 

Darussalam is fossil fuel (natural gas and oil) abundant country, and its low level of RE 

application for the same reason, the results from the PPML gravity model, are plausible. 

However, for ASEAN1, the positive coefficients for RE consumption to exports stem from 

Brunei’s relatively small size, advanced economy and its heavy reliance on oil and gas exports. 

Hence, its investment in non-fossil fuel sectors supported by investment incentives is likely to 

make a considerable impact. For instance, Brunei Darussalam is investing in solar PV and 

landfill biogas (IRENA, 2018, p.32). RE gravity model provided slightly different results (see 

section 8.2.1)     

For ASEAN10, the results were consistent mainly with the results for ASEAN6. The results for 

ASEAN3 and ASEAN1 were also partially reflected in the results for ASEAN10. While these 

results were broadly consistent with the results from ASEAN6, the results were similar for SITC 

9, 6, and SITC 0 and 9 for ASEAN3 and ASEAN1, respectively. These results in combination 

suggest resource competition for domestic sectors.  

For ASEAN6, ASEAN3, ASEAN1 and ASEAN10, Hypothesis VII, corollary 1 was not 

supported. In all three clusters, RE consumption obtained some significant and positive 

coefficients whereby RE consumption was found to be favourable to exports for a limited 

number of industry sectors. RE technologies/sectors, represent significant trade costs and 

competition for resources with the export sector. AMS has not reached its critical mass in RE 

technology investments.  
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Several empirical studies supported the findings in this study. Despite CO2 intensities in 

exports across industries in the ASEAN region, the RE consumption intensity in the export of 

trade across industries has neither followed the same trend with CO2 intensities nor been exports 

enhancing in most sectors. In fact, while CO2 intensities to exports for ASEAN6 and ASEAN1 

were considerable across industries, the RE consumption for these two subregions was 

evolving, extensive, and significantly unfavourable for ASEAN6. In the case of ASEAN1, the 

same variable had favourable (SITC 2, 3 and 8) and unfavourable outcome (SITC 1, 5 and 7) 

for exports. The unfavourable impact of RE resources on exports of most sectors is due 

embryonic stages of RE resources in the region and high initial capital costs hydroelectricity, 

solar PV, wind, geothermal, bioenergy and biogas technologies. Besides, the small size effects 

in the case of ASEAN1 contribute to the positive influence of RE resources on exports in some 

sectors. IRENA (2018) reports RE resources (including solar photovoltaic (PV), wind, 

geothermal, bioenergy, biogas) have great potential in the ASEAN region; however, they are 

largely untapped (p.55). Besides, RE resources, thus far, deployed in the region involve small-

scale applications for electricity generations for domestic uses —across most AMS — more 

than their commercial applications (ADB, 2015). Furthermore, the abundance of fossil fuels 

(coal, oil, and natural gas) and the high cost of RE resources due to factors such as geography 

and lack of well-connected electricity grid have made the deployment of RE resources in 

ASEAN3 (including Cambodia, Lao PDR, Myanmar) and Brunei Darussalam (ASEAN1) more 

arduous (Shi, 2015; ADB, 2015; IRENA, 2018). However, ASEAN3 appeared to gain the 

benefit of RE resources deployment in SITC 8, its major export sector, while sectors associated 

to agricultural exports suffered likely due to a combination of low-level utilization of RE 

resources and rivalry for resources between export sectors and the domestic consumption. The 

rivalry could involve competition for raw materials, labour and capital.     

The ASEAN region has deployed considerably less than its potential RE resources, primarily 

from hydro, bioenergy and geothermal. While the potential for solar PV is tremendous in the 

ASEAN region, given its tropical climate, their rollout has been limited to small-scale on-grid 

and off-grid applications due to high costs and gaps between electricity grid networks. In fact, 

the shares of RE in electricity and primary energy supply were 20% and 9.4% in 2014, 

respectively; and are expected to be 27% and 16.9% in 2025, respectively — far less than 35% 

and 23% in the regional plan in 2025, respectively. Indonesia, Malaysia, the Philippines, 
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Singapore, and Thailand have a combined energy capacity of 234 GW hydropower and 20 GW 

geothermal (Shi, 2015, p.4). Furthermore, the same source reported, the LCD countries of 

Cambodia, Myanmar and Lao PDR possess a significant hydropower capacity that will allow 

them to export 31.7 GW to China, Thailand and Vietnam by 2025. However, thus far, the 

deployment of RE resources have been very low. For instance, the actual share of hydropower 

resources deployed in 2009 was a mere 1.6%; Indonesia, with the largest geothermal resources 

deployed a meagre 5% in 2014 (Shi, 2015, p.4). Besides, Bioenergy, the most common RE in 

thermal energy applications in industry, receives little support from development banks and 

sustainably scaling up remains a challenger (IRENA, 2018, p.74; IRENA & ACE, 2016, p.64). 

In sum, the RE deployment has been lean and unequally distributed.  

Several factors contribute to this unimpressive level of RE deployment in the ASEAN region. 

First, energy demand including fossil fuels (oil, natural gas, and coal) in the region has been in 

a steady rise driven by economic growth averaged over 3.4% in over two decades, and the 

population at 630 million in 2016, with more than half of them under 30 (ASEAN, 2017). 

Currently, the ASEAN region has less than 50% of the population connected to the electrical 

grid. These factors have contributed and will contribute to ever-increasing energy demand. In 

addition, the economic integration that formed the AEC has attracted many FDIs, which added 

on to rising energy demand in the region. At present, fossil fuels represent more than seventy-

five per cent of the energy mix, with much of the natural gas and oil imported (IRENA, 2018). 

Besides the carbon emissions levels, fossil fuels imports will place straining pressure on the 

member countries’ economies as the indigenous fossil fuels production diminishes. Due to, 

hitherto, competitive prices from fossil fuels, and scale economies in electricity production and 

distribution networks, and prevailing hefty government subsidies, fossil fuels have enjoyed 

advantages over RE resources. For instance, ADB (2015) and Resosudarmo and Nurdianto 

(2016) concluded high fossil fuel subsidies reduce the incentive to invest in RE resources.  

Second, the lack of well-connected electricity grid, particularly in LDCs is another impediment 

on large-scale adoption of RE resources. Solar, wind, biomass and biogas are suited for reaching 

out to remote and rural regions where power grid systems are absent. However, they could be 

deployed to support the main electricity supply with the well-connected power grid. This is the 

case in industrialised member countries of ASEAN such as Singapore, Malaysia, Thailand, the 
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Philippines and Vietnam, albeit at truncated levels. However, large-scale deployment of the 

same resources is limited by the absence of power grid gaps, mountainous terrain in the smaller 

LDCs (ADB, 2015). Hence, these RE technologies are largely used for decentralized mini-grid 

and off-grid applications such as homes, small island grids, charging stations, pumping stations, 

etc. ASEAN (2008) endorsed energy cooperation across ASEAN member countries through 

the ASEAN Power Grid (APG) and Trans-ASEAN Gas Pipelines (TAGP). Their realization by 

2020, coupled with multilateral trading between member countries facilitates the widespread 

use of RE resources across the region via the newly created APG and TAGP (Shi, 2015).     

Third, the absence of a regional body to regulate carbon emissions allowed member countries 

to progress the adoption of RE resources for electricity and other forms of power generation at 

a gradual pace, and lacking a sense of urgency. RE resources are considered in the region as 

additional energy sources, and less as a zero-carbon alternative that require adoption to reduce 

carbon emissions from the power sector, industry and transport in the region. Coal, which is the 

strongest culprit amongst the fossil fuels polluters, is expected to grow from 15% to 28% 

between 2013 and 2040; while oil and natural gas would be expected contract 36% to 29% and 

22% to 21% during the same time (Perth USAsia Centre, 2017). The energy demand nearly 

doubles during this same time driven by electricity power demand, followed by industry and 

transportation. IRENA and ACE (2016) estimated the ASEAN region energy-related CO2 

emissions would increase by over 60% between 2014 and 2025, driven by demand for power, 

followed by industry, then transportation (p.11). This is about 5% of the global CO2 emissions, 

and 5% of the region’s GDP. Hence, controlling the ever-increasing carbon emissions, and 

harnessing the potential RE resources remain urgent issues for the ASEAN region. In the 

ASEAN region, this can be facilitated by establishing a centralized body to with monitoring, 

reporting and verification (MRV) initiatives to control carbon emissions, with a similar role as 

the ASEAN Centre for Energy. The goal of the new body — the ASEAN centre for GHGs 

emissions reduction — primarily will be to set an objective of reducing the carbon emissions 

(and any other GHGs) to a base level (e.g. 2018) by 35% by the year 2030. This works out to 

be 3.5% per year and brings the carbon emissions level close to the world average (Sandu et 

al., 2012, p.2).  This can be varied on a case-by-case basis to allow LDCs and lower-middle-

income AMS catch up with other AMS that are higher income and upper middle income. This 
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will reinforce the energy efficiency and conservation (EE&C) efforts, and RE technology into 

the centre of carbon emissions discourse.  

This can be varied on a case-by-case basis to allow LDCs and lower-middle-income AMS catch 

up with other AMS that are higher income and upper middle income. This can be further 

facilitated by carbon pricing mechanisms such as a carbon ETS or carbon taxes, or a 

combination of both. The former at the regional level, and the latter at the national level. There 

are already indications most of the ASEAN6 countries would want to implement ETS, carbon 

taxes or a combination. These mechanisms together incentivise speedier adoption of RE 

resources and energy efficiency standards and best practices.  

Fourth, the prevailing high level of fossil fuel electricity and transport subsidies have to be 

repealed or diminished by fossil fuel taxes. The subsidies have been an incentive for firms and 

households not to take up RE resources to any significant level despite their high potential 

across the ASEAN region. For instance, ADB (2016) identified subsidy reforms could nudge 

households and businesses to shift to alternative fuels [including RE resources] and to adopt 

energy-efficient appliances (p.vii). High subsidies make up a considerable proportion of the 

government budget and reduce the funding that could otherwise be spent on health, education 

and transfers. The low prices of petroleum products in the larger members of ASEAN (even in 

global standard) account for the high subsidies afforded the citizens (ADB, 2016, p. 49). This, 

in turn, encourages carefree energy overuse, at times forcing countries to implement energy 

rationing and/or fiscal vulnerability as they scramble to foot the high bills from fossil fuel 

imports. On the converse, a carbon taxes besides removing the distortionary effects of subsidies, 

they provide a double dividend scenario — a scenario in which a carbon taxes reduce carbon 

emissions as well as they generate revenue that could be transferred to parties that miss out due 

to the carbon tax (Andersen and Ekins, 2009; Resosudarmo and Nurdianto, 2016). For instance, 

a transfer to low-income earners. Besides, part of the revenue from carbon taxes could be spent 

on RE resources for electricity power generation that would moderate the high-energy demand 

in the region. It could also deter carbon leakages that arise due to international trade.  

For instance, Singapore is adopting a carbon tax at a rate of $5 per tonne of GHG emissions (t 

CO2e), and an industrial facility with direct emission levels equal to and above 25,000 t CO2e 
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to be registered as a taxable entity, and to submit a monitoring plan and an annual emissions 

report (National Environment Agency, 2019). Other member countries should follow suit to 

mitigate the carbon emission problem in the region, and in the process, remove the free riders 

problem. AEC’s fourth pillar specifies greater regional and global integration is achieved by 

removing subsidies and allowing businesses to be competitive not only in the domestic market 

but also in the international markets. Particularly, this could be successful if undertaken by 

deploying and leveraging the rich potential in RE resources the region endowed with.  

Finally yet importantly, application of similar carbon pricing mechanism such as cap and trade 

across the region mitigates carbon emissions from all sources, including the recurrent 

transboundary haze pollution (THP). Particularly, open burning due to natural lightening and 

bad agricultural burning practices has caused THP that they originate from the tropical 

rainforest of Indonesia. In fact, open burning is the single largest source of black carbon 

emissions globally, producing over one-third of such emissions (CCAC, 2015). Similarly, A 

report from UNFCCC in 2006 estimated total emissions from Indonesian peatlands in the period 

from 1997 to 2002 stood at about 40% of total global CO2 emissions, including those from 

fossil fuel combustions (Crawford School of Economics and Government, 2009: Silvius and 

Hooijer, 2006). Small-scale farmers, large-scale palm oil and pulpwood plantations, and timber 

wood logging businesses contributed to the lion-share of these open fires that cause THP. 

However, open small-scale farms in rice paddies or wheat plantations equally could cause these 

open fires. This is the case largely because small-scale farmers are mostly found adjacent to 

large-scale plantations and forest trees. Furthermore, these farmers and plantations engage in 

open burning because they perceive the practice to be economical without giving due attention 

to the environmental externalities, economic and health damages (SIIA, 2016). To counteract 

these events, directly affected countries, particularly Indonesia, Malaysia and Singapore 

adopted severe measures to curtail the THP including legally banning open burning in 

agriculture, to penalising corporations that own land where the open fire took place (Crawford 

School of Public Policy Economics and Government, 2009; SIIA, 2016). Even when the 

ASEAN Agreement on THP ratified by all members in 2014, the problem of open burning 

remains a perennial issue. This has been the case predominantly because there has not been 

sufficient incentive to maximize the coordination between central government, district 

governments, plantation farmers and loggers (SIIA, 2016, p.1).   
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A pricing mechanism in the form of cap and trade allows countries and corporations in the 

region and elsewhere to invest in controlling THP. They can do so by reducing the incidence 

of open burning, restoring damaged peatland areas, and train plantation farmers non-burning 

techniques to remove agricultural residuals, peatlands, forestland, grasslands and stubbles. The 

modern methods include deploying various pieces of machinery that facilitate the clearing of 

agricultural land with no requirement for burning. The cap and trade allow countries and 

companies in the region combat open fires — the primary culprits for black carbon, methane, 

carbon monoxide, carbon dioxide, sulphur dioxide and particulates — and earn credits in their 

effort and participation in THP mitigating programs to offset against their emissions elsewhere. 

The cap and trade could also assist programs such as farmer extension education, reforestation, 

afforestation, replanting peatland and regenerating fire-affected areas. The various programs, 

when deployed together, they generate an economically sustainable part of the ecosystem. The 

latter creates sustainable and bigger forestry for carbon sink and sequestration. Besides, the use 

of agricultural residue for bioenergy serves as use of RE resources so long as more trees and 

other plants are grown than the bioenergy consumption. The Kyoto protocol allows for ‘flexible 

mechanisms’ to carbon emissions in developed countries (Annex B countries) and developing 

countries (non-Annex B countries): joint implementation (article 6), Clean Development 

Mechanism (CDM) (article 12) and International Emissions Trading (article 17) of the Kyoto 

Protocol (UNEP, 2007, p.10). These three mechanisms allow developing countries that have 

not committed to cap and trade in their own countries to launch emission reduction projects 

such as investments in RE  technologies and obtain certified emissions reductions (CERs) or 

credits for them (de Perthuis, 2011, p.151). These credits are then internationally traded 

between project owners in developing counties and business enterprises that operate in 

countries with cap and trade regulations, largely in industrialised countries. Business enterprises 

in industrialised countries are willing to pay significant amounts to obtain these CERs to reduce 

their carbon emissions obligations within their borders. Besides, developing countries would 

be incentivised to promote CDM to their domestic business enterprises to take on RE 

technologies that channel money in return for RE developments. Hence, developing countries 

can be rewarded for SDM projects that are sponsored by domestic or foreign investors.      

Carbon pricing mechanisms, notably carbon taxes, cap and trade, and CDM engender best 

practices in power generation, agriculture, transport and industry, and indirectly take-care of 
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the transboundary haze issues that recur in the region. In the process, they would reinforce the 

adoption of the increased level of RE resources. Carbon pricing mechanisms create co-benefits 

of climate change related to the reduction of GHGs. First, they provide benefits for health with 

improved quality of air, improved health due to more people cycling and increased public 

transportation reducing carbon emissions from private cars and reduced traffic congestions. 

Second, they give energy security as more RE resources deployed, increasing the supply-side 

and due to energy efficiencies efforts reducing the demand side. Third, they contribute to 

economic development as demands for increased energy is met through RE resources and new 

technology that add to the efficiency, social capital through a network of knowledgeable people 

of RE technologies; and natural capital (Smith et al., 2016). For instance, Neuhoff (2011) argues 

opening the electricity market to RE would create flexibility and access to further integrate RE, 

leading to reduced costs and emissions (p.16). In the ASEAN context, the latter facilitates trade 

in RE across borders among AMS,    

AMS has extensive experience with project development that makes use of crediting 

mechanisms such as CDM, JCM and voluntary standards (Aleluia, 2019, p.8; Jung and Sohn, 

2016, pp. 373-381; Kirton and Trebilcok, 2016, p.xii). When it comes to RE investments, small-

scale expenditure in biomass, solar thermal, small-scale wind and solar are “fruits at the bottom 

of the tree” and CDM53, JCM54 and voluntary standards55 are “low hanging fruits” for AMS. 

Besides, carbon taxes and ETS along with large-scale expenditure in hydroelectricity, solar PV, 

wind and geothermal could be considered as “overhanging fruits”. CDM and JCM require the 

selection of projects that qualify for emissions credit and trade for international markets without 

national and regional commitment of their own ETS and carbon taxes. While the former is 

based on voluntary participation, the latter creates disincentives to some business enterprises 

targeted with the carbon taxes or cap and trade. Hence, AMS benefit significantly by adopting 

the use of CDM, JCM and voluntary standards.   

The RE sector has also created job opportunities for hundreds of thousands of people across the 

region (IRENA, 2018). For instance, agricultural residues and stubbles could be used as a 

biomass in combined heat and power (CHP) production for electrification of small 

neighbourhoods or islands, with the heat circulated for use in boilers or coolers in the nearby 

households or businesses. Recycled solid organic waste makes a potential addition to CHP 
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production. The same agricultural residues make important sources of cattle and poultry fodder 

and beddings as well as a significant ingredient in the production of fertilizers along with animal 

manures. In fact, the production of electricity from biogas is funded by several of the ASEAN 

member countries, particularly for acquisition of biodigesters (ADB, 2015). In addition, 

Biodiesel and bioethanol are produced from palm oil, corn, cassava, and similar crops, and 

require a vast agricultural land. The production of biodiesel and bioethanol for use in motor 

vehicles is expected to increase over the next decades (ADB, 2015). Furthermore, solar PV and 

wind technologies have been taken up primarily by the more advanced members of ASEAN, 

adding to a zero-carbon power supply of the region (IRENA, 2018). RE resources related feed-

in tariffs — an arrangement that allows a rate to pay for electricity fed back into the electricity 

grid from a designated RE resource such as solar or wind; and net metering — a similar 

arrangement that allows for excess electricity produced from similar sources to be utilised at 

any time other than the time it is produced — are RE associated incentives that need to be 

further exploited in the ASEAN region. In sum, these co-benefits from climate change and its 

regulatory mechanisms (like carbon pricing) are added motivations for governments, firms and 

households to pursue green energy, notably RE resources. However, availability of funding, 

access to loan, adequate information on available RE technologies, availability of land, supplies 

and distribution grids remain hurdles. 

In conclusion, RE is in its embryonic stage in the ASEAN region with a mere 17% as a 

proportion of total energy mix. However, the region also harbours a rich potential of RE 

resources in hydro, geothermal, bioenergy, biogas, solar and wind. Thus far, member countries 

have not been able to coordinate their activities to mitigate carbon emissions. This is largely 

due to their dependence on fossil fuels of energy generation for electricity, industry and 

transportation. Efforts have been made through the years to respond to the carbon emissions 

problem indirectly through energy efficiency efforts — from product standards to building 

codes across the region. However, thus far, ASEAN member countries have entertained their 

independence in the adoption of RE resources or carbon taxes to mitigate the problem of carbon 

emissions. In response to ASEAN region increasing demand on energy for electricity, industry 

and transportation, which is estimated to double between 2014 and 2025, and the proportionate 

high-level carbon emissions, member countries need to pay carbon emissions problem acute 

attention. The Paris Climate Agreement’s objective of stabilising global temperature increase 
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to less than 2-degree centigrade is further imperative for adopting carbon emission mechanisms 

such as carbon pricing (taxes, cap and trade or both). Hence, this research identifies establishing 

the ASEAN centre for GHGs emissions control, regional level carbon cap and trade, and carbon 

taxes (to be regulated at a national level) fundamental for the successful mitigation of carbon 

emission problem in the region, and to facilitate sustainable economic growth through adoption 

of an optimal level of RE resources.   

8.3.3 Corollary 2: Trade Liberalisation through RTAs and Impacts of Carbon Emissions on 

Trade 

The impacts of trade liberalisation and economic integration on carbon emission reductions 

were examined through the intertemporal examination of CO2 (metric per capita) emissions to 

exports and RE consumption to exports. As CO2 (metric per capita) emissions are economic 

bad, countries make efforts to reduce them. It was found, CO2 (metric per capita) emissions 

intensity with exports increases the carbon leakage and economic cost for the exporting 

countries. Besides, as RE is an economic good with zero-carbon emissions, countries make 

efforts to deepen and extend their use. Hence, RE intensity with exports increases the economic 

benefit through the substitution of fossil fuels by zero-carbon RE technologies (see section 

8.2.2).    

CO2 (metric per capita) emissions: For ASEAN6, the intertemporal examination of 

elasticities of CO2 (metric per capita) emissions in trade gravity model indicates CO2 (metric 

per capita) emissions to exports were extensively and intensively reduced across industries in 

Period-II, compared Period-I. This could be for a combination of reasons. First, the GFC 

reduced exports, particularly to major trade partners, namely EU, USA and Japan. Hence, fewer 

exports mean less embodied emissions or carbon leakage for some sectors (SITC 5, 6 and 9). 

Second, ASEAN Peatland Management Strategy (APMS) and its work plan (2002-2003) was 

introduced in 2003 providing guidance to AMS how to manage and control peatland, 

particularly peatland fires that endangered the tropical forests in the region (ASEAN 

Secretariat, 2013). Hence, it is inferred several of the peatlands, forestland fire preventions were 

deployed in Period-II and reducing the fire and carbon emission levels. Besides, Aleluia (2019) 

established there is a tendency among AMS towards emissions trading than carbon taxations 
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(p.8). Hence, ASEAN6 had better infrastructure and institutions to attract more of the green 

development FDIs through CDM and JCM.    

Carbon emissions from tropical forests in the region are significant even when compared to 

carbon emissions from industrial production (Crawford School of Economics and Government, 

2009: Silvius and Hooijer, 2006). Hence, the RTAs and subsequent liberalisations in trade and 

investment have ameliorated the negative environmental externalities by creating avenues for 

discourse among AMS. For ASEAN3, under RE and PPML gravity models, the coefficient of 

carbon emissions was significant, positive and more extensive in Period-II, compared to Period-

I suggesting RTAs, and subsequent liberalisations in trade and investment increased production 

for the LDC countries, and exports with end results of increased adverse environmental 

externalities. This group of countries were also less affected by GFC-2008 since their major 

trade partners were in Asia where the crisis was less prevalent. For ASEAN1, there were more 

industry sectors within creased CO2 (metric per capita) emissions in Period-II, compared to 

Period-I. Therefore, The findings for ASEAN3 and ASEAN1 are consistent with the argument 

that trade liberalisation and economic integration deepen intra-ASEAN and Extra-ASEAN 

trade, hence the scale effect on carbon emissions dominates (Mayer and Patz (2009); Peter et 

al., 2018; Chen and Guo, 2017).   

In sum, ASEAN6 managed to reduce its embodied emissions or carbon leakages extensively 

and intensively in Period-II, compared to Period-I. However, ASEAN3 and ASEAN1 managed 

to increase their embodied emissions or carbon leakages in Period-II, compared to Period-I. At 

the same time, the GFC might have impacted the results somehow, the introduction of the 

Peatland Management Strategy (APMS) and its work plan (2002-2003) in 2003 likely to have 

played a role in controlling the transboundary Haze including control over illegal logging and 

protection of natural resources in Period-II. Besides, ASEAN6 had managed to reduce its 

carbon emissions due to the GFC that adversely impacted exports coupled with its deliberate 

efforts through Energy efficiency and conservation (EE&C) measures. All the above 

mechanisms had slight effects for ASEAN1 and ASEAN3. 

RE consumption as a proportion of total energy consumption: RE technologies obtained 

diverse results for ASEAN subregions. For ASEAN6, the intertemporal examination of elasticities 
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of the coefficient of RE consumption (logarithm) in trade gravity model indicates the coefficient 

of RE consumption (logarithm) to exports were significant, and were extensively and intensively 

more negative across industries in Period-II, compared Period-I. For ASEAN3, the intertemporal 

examination of elasticities of the coefficient of RE consumption (logarithm) in trade gravity model 

indicates the coefficient of RE consumption (logarithm) to exports were significant, and were 

extensively and intensively more negative across industries in Period-II, compared Period-I. For 

ASEAN1, the intertemporal examination of elasticities of the coefficient of RE consumption 

(logarithm) in trade gravity model indicates the coefficient of RE consumption (logarithm) to 

exports were significant, and were intensively and extensively more negative across industries in 

Period-II, compared Period-I. Hence, the findings in this section revealed despite the trade 

liberalisation and economic integrations that enhanced the intra-ASEAN and extra-ASEAN trade 

RE investment had not reached its critical mass to international enhancement trade. The findings 

for ASEAN10 suggest while carbon emissions for ASEAN6 and ASEAN3 stem from resource-

based commodities and manufactures exports, the rise in carbon emissions from ASEAN1 

concentrate in exports for resource-based and labour-intensive manufactures.      

There are multiple reasons for the dominance of intense and negative correlations between RE 

technologies and exports across time and subregions. First, the results suggest the relatively 

high cost of RE technologies compared to the vastly available and subsidized fossil fuels 

energy. Second, the lack of financial support for RE technologies. Third, the lack of critical 

mass in the deployment of RE technologies. The RE technologies deployed thus far have been 

largely small-scale and for domestic applications. Fourth, the lack of well-connected electricity 

grid. Fifth, information asymmetry and lack of information among SMEs (Aleluia, 2019, p.10). 

Sixth, a lack of an integrated market for energy trading across the border of AMS. Hence, RE 

technologies, when deployed in the ASEAN domestic market, often compete for resources with 

the export sectors (see detailed discussion & empirical support in section 8.3.1). 

8.3.4 Corollary 3: RE Interaction with Institutional and Infrastructural Proxy Variables 

RE interaction with institutional and infrastructural proxy variables revealed interesting trend, 

patterns, and substantial information that could enhance RE investments. 
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The results from section 8.2.4 on RE interaction with institutional/Infrastructural proxy variables 

are noteworthy.  

For ASEAN6, under PPML gravity model, the interaction of RE, on the one side, and GFCF 

per labourforce (in SITC 4 and 7), technical cooperation grants (in SITC 0 and 5), education (in 

SITC 0), electricity per population (in SITC 3 and 6) and mobile subscription (in SITC 8) were 

significant and positive in the long-term (Period-III). Under the same model, the interaction of 

RE, on the one side,  and GFCF per labourforce (in SITC 2 and 3), technical cooperation grants 

(in SITC 6 and 8), education (in SITC 4 & 7), electricity per population (in SITC 0) and mobile 

subscription (in SITC 3) were significant and negative in the long-term (Period-III) (See section 

8.2.4).  

The favourable results (with positive elasticities) for RE interaction variables with institutional 

and infrastructural proxy variables for ASEAN6 (above) have the following interpretations. 

First, the greater the GFCF per labourforce, the stronger the positive effects of RE to exports 

for SITC 4 and 7 in Period-III. This is due to heavy capacity in animal and vegetable oils (SITC 

4) and machinery and transport equipment (SITC 7) for this subregion; hence, greater utilization 

of energy. Second, the greater the technical cooperation grants, the stronger the positive effects 

of RE to exports for SITC 0 and 5 in Period-III. This is due to heavy reliance on natural 

resource-based manufactures in food and animals (SITC 0) and chemicals (SITC 5) for this 

subregion that was amenable to technical cooperation grants. These sectors have extensive use 

of natural capital, including pastoral land, cropland and sub-soil assets. The technical 

cooperation grants adopt technologies on land conservation, organic farming and deployment 

of small-scale solar, wind, thermal and hydroelectricity. Since farms in the ASEAN region are 

largely small-scale, they are also amenable to the adoption of RE technologies.  

Third, the greater the education, the stronger the positive effects of RE to exports for SITC 0 in 

Period-III. Since developing countries have a large number of less-educated farmers, education 

and training in rural areas make a considerable impact. Fourth, the greater the electricity per 

population, the stronger the positive effects of RE to exports for SITC 3 and 6 in Period-III. 

These two sectors have a remarkable level of energy consumption; hence the deployment of RE 

makes a notable difference. Fifth, the greater the mobile subscription, the stronger the positive 
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effects of RE to exports for SITC 8 in Period-III. This is likely due to several factors: (i) the 

high fashion in apparel and shoes that makes these products time-sensitive. (ii) high-value to 

weight in other sub-sectors, for instance, in watches, clocks and photographic cameras, (iii) 

prefabricated buildings, plumbing, heating and lighting fixtures and (iv) professional, scientific 

and controlling instruments — all makes greater use of ICT and internet technologies in 

promotion and product sells, that in turn make greater utilization of electricity. Hence, RE 

investments make notable differences in these sectors. The converse is also true for the 

interpretation of all the interaction variables above.   

The unfavourable results (with negative elasticities) for RE interaction variables with 

institutional and infrastructural proxy variables for ASEAN6 (above) have the following 

interpretations. First, the greater the GFCF per labourforce, the stronger the adverse/negative 

effects of RE to exports for SITC 2 and 3 in Period-III. This is due to the labour-intensity of 

these two sectors; hence, less utilization of energy. Second, the greater the technical cooperation 

grants, the stronger the adverse/negative effects of RE to exports for SITC 6 and 8 in Period-

III. This is due to high capital intensity, high capacity production and gradual technology 

changes. In these sectors, technical cooperation grants are less effective and efficient. Third, 

the greater the education, the stronger the adverse/negative effects of RE to exports for SITC 4 

and 7 in Period-III. Since developing countries have a large number of less-educated farmers, 

education and training in rural areas make a considerable impact. This is due to high capital 

intensity, high capacity production and gradual technology changes. These sectors also involve 

greater embodied technologies in developing countries context. Hence, education is less 

effective and efficient. Fourth, the greater the electricity per population, the stronger the 

adverse/negative effects of RE to exports for SITC 0 in Period-III. This sector involves labour-

intensive small scale-farms in the ASEAN context. It is energy consumption likely to be less 

than remarkable due to organic farming, less mechanization, and the nature of RE deployment 

in the region, which has been largely small-scale on-grid and off-grid energy. 

For ASEAN3, under RE gravity model, the interaction of RE, on the one side, and technical 

cooperation grants (in SITC 0) and electricity (in SITC 6 and 9) were significant and positive 

in the long-term (Period-III). For the same model, the interaction of RE, on the one side, and 
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education (in SITC 9) and mobile subscription (in SITC 0 and 9) were significant and negative 

in the long-term (Period-III) (See section 8.2.4).  

The favourable results (with positive elasticities) for RE interaction variables with institutional 

and infrastructural proxy variables for ASEAN3 (above) have the following interpretations. 

First, the greater the technical cooperation grants, the stronger the positive effects of RE to 

exports for SITC 0 in Period-III. Since farms in the ASEAN region are largely small-scale, they 

are also amenable to the adoption of RE technologies. Second, the greater the electricity per 

population, the stronger the positive effects of RE to exports for SITC 6 and 9 in Period-III. 

These two sectors have a remarkable level of energy consumption due to their capital 

intensities. Hence, RE investments make notable differences in these sectors. The converse is 

also true for the interpretation of all the interaction variables above.   

The unfavourable results (with negative elasticities) for RE interaction variables with 

institutional and infrastructural proxy variables for ASEAN3 (above) have the following 

interpretations. First, the greater the education, the stronger the adverse/negative effects of RE 

to exports for SITC 0 in Period-III. This is due to the labour-intensity of this sector. 

Additionally, education drives out labour out of farming that reduces farm productivity. Hence, 

RE investment becomes less feasible due to cost reasons. Second, the greater the mobile 

subscription, the stronger the negative/adverse effects of RE to exports for SITC 0 and 9 in 

Period-III. This is due to the incompatibility ICT and internet networks that are widespread and 

large-scale in their deployment, whereas deployments are largely small-scale, particularly for 

LCD countries.   

For ASEAN1, under RE gravity model, the results show extensive and intensive favourable 

conditions exist in the adoption of technical cooperation grants, education and mobile phone 

subscriptions to promote exports in the longer-term (Period-III). The adoption of GFCF per 

labour force was not supported by all sectors except SITC 9. Interactions terms with RE have 

not produced significant results. This is because the RE deployment for ASEAN1 is adversely 

influenced by abundant fossil resources the country blessed with.  

In sum, ASEAN6 optimise benefits from RE technologies when relevant policy reforms are 

considered concomitantly with GFCF per labourforce (for SITC 4 and 7), technical cooperation 
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grants (for SITC 0 and 5), education (for SITC 0 ), electricity infrastructure (for SITC 3 and 6) 

and mobile subscription (for SITC 8) in the longer-term. Similarly, ASEAN3 optimise benefits 

from RE technologies when relevant policy reforms are considered concomitantly with 

technical cooperation grants (for SITC 0) and electricity infrastructure (for SITC 6 and 9) in the 

longer-term. Besides, while RE interactive terms were not attainable due to multicollinearity in 

the presence of the main effects, the findings identified adoption of technical cooperation 

grants, education and mobile phone subscriptions (a proxy for ICT) enhance exports.   

Several empirical pieces of research supported the findings in this study. While 

infrastructural and institutional edifices showed a positive correlation with RE technologies, 

the latter has not yet achieved critical mass to make a significant impact on the reduction of 

carbon emissions of the ASEAN region. The carbon emissions from the ASEAN region 

includes the carbon leakage or embodied carbon emissions due to export-driven economic 

growth in the region. For instance, Zafar et al. (2019) reported RE consumptions to affect 

carbon emissions negatively while non-RE consumptions impact carbon emissions positively 

(p.15162). Similarly, Shi (2015) established an increase in RE to replace coal in electricity 

generation could significantly reduce carbon emissions (p.14). This clearly shows the negative 

correlation between RE technologies and carbon emissions in the medium to the long-term. 

However, ADB (2016) identified high fossil fuels subsidies accrue to the rich, reducing 

incentives for investment in RE technologies in the ASEAN region (p.vii). In addition, lack of 

funding from national governments, low capacity and willingness and lack of integrated 

regional market have been impediments in RE developments in the region (Shi, 2015). Besides, 

evidence shows the ASEAN region has given priority to energy efficiency and conservation 

(EE&C) measures as low-hanging fruits in contributing to the GHG emission reductions 

(IRENA, 2018). Hence, RE technologies have not been given the level of attention and priority 

they deserve. 

Chang et al. (2015) reported AMS such as Cambodia, Myanmar and Lao PDR were the worst 

performers in RE technology adoption, while the remaining AMS except Thailand and 

Philippines were also lagging behind the rest of East Asian Summit (EAS) countries (p.28). 

The same study discovered a lack of technological advancement and reliability, along with the 

absence of markets for RE technologies as critical policy areas for EAS countries (p.28). In 
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fact, the pilot projects for low-cost RE technologies — geothermal, micro and mini-hydropower 

and solar thermal — could not take off due to lack of interest from the private sector and lack 

of government funding for these projects (Abdullah, 2005, p.122). Similarly, Chang and Li 

(2012) reported more open power trade regimes and energy market integration would allow 

AMS purchase cheaper hydroelectricity from GMS countries (particularly Lao PDR and 

Cambodia), and double the hydropower capacity from 37 GW in the alternative scenario with 

no trade of energy (see in Shi, 2015, p.14). Hence, the RE development requires significant 

government investment in public-private partnerships, subsidies and other tax incentives. ADB 

(2015) branded RE technologies as a public good in the ASEAN region due to their slow take-

up, consequently their trifling impact in reducing GHGs emissions, and providing less than 

optimal benefits to investors and end-users (p.xviii). The institutional shortfalls were also 

filtered out in other studies. For instance, Sharvini et al. (2018) identified some of the challenges 

for the deployment of energy from RE resources in the region were multi-level governance, 

lack of advanced technologies, high cost of RE generation, and subsidies given to fossil fuels 

(p.264). In a similar vein, Shi (2015) revealed infrastructure and management barriers impede 

the development of intermittent RE developments (p.5).     

Several initiatives have been undertaken by multilateral and regional organisations to facilitate 

the build-up of RE infrastructures and institutions in the ASEAN region. For instance, the 

ASEAN Centre for energy (ACE) influences carbon emission in the region through efforts in 

energy infrastructure deployment, energy efficiency & conservation (EEC) via efficiency 

standards, regulations, and best practices. In the same manner, the International Renewable 

Energy Agency (IRENA) and the Renewable Energy Support Programme for ASEAN 

(ASEAN-RESP) facilitate initiatives, cooperation efforts and deployment of renewable energy 

across the ASEAN region. In fact, the ASEAN member states collectively achieved the regional 

target to reduce energy intensity by 20%, two years earlier in 2018 (IRENA, 2018). Besides, 

based on the current plan and policies RE would increase to just under 17%, a six-percentage 

point difference from its goal (IRENA, 2018; IRENA & ACE, 2016). Hence, the collaboration 

with IRENA and ASEAN-RESP expected to contribute to increased deployment of RE 

technologies in the coming years. Besides, ADB cooperates with ASEAN member countries, 

including GMS and the private sector to capitalize on the investment in RE technologies (ADB, 

2015).  However, ADB finds scarcity in technical and financial resources of the public and 
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private sectors in the GMS countries limiting factors. Besides, lack of sufficient electricity grids 

for the ever-increasing demand of electricity across the region; and high costs of solar, wind, 

and bioenergy technologies remain hurdles that require public investment in the medium-term. 

However, the combined efforts of the above agencies to maximize on RE investment, and 

reduce carbon emissions were visible in the empirical results for ASEAN6 countries in this 

study, other things being equal. 

In conclusion, there are several policy reforms and initiatives the region need to consider over 

the coming years, including carbon pricing policies, setting up a regional body for regional 

cooperation, making fundings (including micro-financing), and public education on RE, EE&C, 

and carbon emissions. The RE deployment benefits from public investment and support in RE 

and EE&C technologies on government infrastructures to highlight and build the market for 

RE, as well as investing in electricity networks, and relevant trade arrangements for ASEAN 

member countries. These efforts can be boosted by tax holidays and subsidies to the public, 

private investments and public-private partnerships in RE. Similarly, RE development could be 

incentivised using fiscal incentives such as feed-in tariffs and net metering; co-firing of biomass 

and recycled waste in coal plants; and trigeneration (combined cooling, heat and power 

(CCHP)) or cogeneration (combined heat and power (CHP). CCHP can be encouraged and 

promoted for commercial and industrial use simultaneously generating electricity, heat and 

cooling from a variety of energy sources. CCHP could also be used in power stations generating 

electricity, heat and industrial chemicals (e.g.syngas or hydrogen), with the latter used in the 

generation of other more efficient fossil fuels such as natural gas. Besides, CHP enables the 

heat which otherwise wasted to be put to productive use. Therefore, CHP and CCHP allow 

energy conservation, economic management, and micro- and industrial applications with 

reduced environmental impact (Cannistraro et al., 2016, p.S335; Al Moussawi et al., 2017; 

Khatri et al., 2010). When biomass is used in CCHP or CHP from sustainable resources with 

appropriate reforestation and afforestation, it could be considered RE resource. In addition, tax 

incentives should also be used to induce investment in solar thermal (which has high efficiency 

in heat generation) and solar PV (which has higher efficiency in electricity generation) along 

with R & D to identify the best alternative combinations between these two technologies (Good 

et al., 2015; Kalogirou et al., 2007).  
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The RE sector can also benefit from carefully designed FDI policies to attract foreign 

investment where technological spillovers can occur, and green technologies are harnessed. 

Licensing and joint ventures are also vehicles to add to the mix where patent issues and control 

are carefully designed to benefit both domestic and international markets. The latter also has 

the added benefit of combining the local business expertise and with foreign capital and 

technology. The RE sector in the region also requires further developing among AMS include 

renewable portfolio standards, renewable energy certificate, RE related fiscal incentives, 

funding for RE developments and R &D. Furthermore, RE technologies need a regional 

approach to benefit from economy of scale, synergy and network effects and make a huge RE 

footprint in the region. 
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8.4 Conclusions 

The empirical study on environmental externality that impacts international trade through 

embodied carbon emissions or carbon leakage was performed using the PPML and RE models. 

While earlier studies including Peters and Hertwitch (2007) and Amador et al. (2016) motivated 

the use of environmental input-output tables, this study used the CO2 (metric per capita) 

emissions directly in trade gravity model using EET to measure the level of carbon leakage 

from ASEAN subregions to the developed world with emission reduction commitments. Using 

the gravity framework allows controlling for economic size, geography and other 

heterogeneous factors that Peters and Hertwitch (2007) identified. Additionally, this study 

includes in the same gravity framework, factors such as Renewable Energy (RE) and an 

interaction term between RE and institutional and infrastructure proxy variables. This also 

applied the novel idea of examining the intertemporal analysis of coefficients of CO2 (metric 

per capita) emissions and Renewable Energy (RE) in the gravity framework to evaluate to 

contribution from trade liberalisation and economic integration to carbon emissions and 

adoption of zero-carbon technologies in the ASEAN region. To my knowledge, this is the first 

time such analysis has been conducted at industry-level. Moreover, the findings help identify 

industry sectors with significant carbon emissions, industry sectors where RE technologies and 

their interaction with institutional and infrastructural investments foster exports.     

The findings for all subregions (ASEAN6, ASEAN3 and ASEAN1) were largely concurrent to 

the carbon leakage literature. The result for ASEAN10 was consistent with the results for the 

subregions. RE gravity model performed better with the environment data for ASEAN6 and 

ASEAN3, whereas PPML gravity model performed better with the environment data for 

ASEAN1. The PPML gravity model produced some unexpected results. For instance, under the 

PPML gravity model, CO2 (metric per capita) emissions obtained a negative coefficient for 

CO2 (metric per capita) emissions mineral fuel (SITC 3) and machinery and transport 

equipment (SITC 7) in Period-III, despite the two sectors being high capacity and capital 

intensive sector. Boqiang and Liu (2017) identify mining and equipment and machinery sectors; 

aircraft manufactures and shipbuilders, etc. as heavy industries (p. 15). In addition, these two 

sectors are high capacity sectors in the size of physical capital. Hence, for these reasons, the 

results from the RE gravity model were more realistic.  
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There were some data limitations for the ASEAN1 subregion. Particularly, the interactions 

terms were not estimated due to limited data. Besides, the PPML gravity model provided fair 

insight into both contemporaneous and intertemporal differences in CO2 (metric per capita) 

emissions and Renewable Energy (RE) coefficients.  

The implications of the findings are manifold. First, CO2 (metric per capita) emissions due to 

international trade or carbon leakage were intensive and extensive in manufacturing sectors for 

ASEAN6, ASEAN3 and ASEAN1 countries. For ASEAN10, the intensification in carbon-

intensive exports increased overtime for SITC 6, 7 and 8. ASEAN6 was the major contributor, 

all three sub-regions considered. This case was, particularly stronger in the long term. The 

results for RE resources confirm the prevailing competition for RE resources from domestic 

sectors. Hence, carbon-pricing decisions need to consider this in calibrating the right amount 

of incentive or tax. On the other hand, for ASEAN3, carbon leakage due to international trade 

influenced CO2 (metric per capita) emissions in a narrow set of agricultural and manufacturing 

sectors. Hence, their priority should lie in adopting CDM, JCM and voluntary standards. These 

can be further assisted by technical cooperations grants. Where carbon pricing is adopted across 

the ASEAN region, they need to negotiate concessions. Second, for ASEAN6 and ASEAN1, 

CO2 (metric per capita) emissions is a long-term problem seeking a long-term solution. Carbon 

pricing, CDM, JCM and voluntary Standards have to be considered within the creased 

engagement of AMS with their major trade partners for technical assistance. Third, the findings 

(largely negative coefficients) indicate RE sectors have been trade-costs or in competition for 

resources with the exports sector, particularly for all ASEAN subregions, because RE 

deployments were dominated by small-scale solar, wind, thermal and hydroelectricity 

investments. Hence, integrated electricity grids, large-scale RE technology and integrated 

electricity markets across the border of AMS is part of the solutions. Fourth, the findings on 

RE interactions with institutional and infrastructural proxy variables — such as technical 

cooperation grants, electricity per population, education, etc. —revealed notable policy 

implications. Hence, they need to be taken into account besides the main effects of the 

constituting variables. Unfavourable outcomes of the RE interaction (variables) with 

institutional and infrastructural investments, although extant they are of limited range and 

intensity in the long-term. 
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The above findings are significant to the extent they create synergetic effects, efficiency and 

economies of scale when adopted to incentivise investment low-carbon and zero-carbon 

technologies. They also allow countries to better align their FDI and domestic investment 

decisions to augment green developments. Above all, they allow AMS to pinpoint major sectors 

that create carbon leakages, incentivise them to create alliances with ASEAN’s major trade 

partners for technical cooperation grants, adoption and harmonization of carbon emissions 

reductions mechanisms and standards.         

The conceptual and theoretical framework of international trade espouses RTAs as a second-

best alternative to multilateral free trade agreements allowing countries to cooperate and 

collaborate as a stepping-stone to free and fair trade at multilateral levels. Accordingly, 

accounting for social costs of the environmental externalities places AMS at better stead with 

their international trade partners. Due to the significant role of economic size and geography in 

carbon emissions, AMS can come up with best solutions at AEC level to address their emissions 

problems, and create better posture and level of environmental awareness in international and 

multilateral negotiations. Particularly, AMS use their regional platform to engage with each 

other, and the international community through CDM, JCM, MRV and carbon pricing 

initiatives at bilateral, regional and multilateral levels.    

Recommendations 

The ASEAN region is better served if it establishes an ASEAN centre for carbon emission 

reduction that can serve as a unified front for emission reduction, MRV initiatives, training and 

education, to coordinate efforts at regional and international level on carbon emissions and the 

environment, and set ambitious goals on carbon emission reductions for all member countries.  

The goal of the new body — the ASEAN centre for GHGs emissions reduction — primarily 

will be to set an objective of reducing the carbon emissions (and any other GHGs) to a base 

level (e.g. 2018) by 35% by the year 2030. This works out to be 3.5% per year and brings the 

carbon emissions level close to the world average.  This can be varied on a case-by-case basis 

to allow LDCs and lower-middle-income AMS catch up with other AMS that are higher income 

and upper middle income. 
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The ASEAN Centre for GHG emissions reduction need to consider implementing carbon cap 

and trade scheme across the region to control carbon emissions, and this allows business 

enterprises to limit their emissions to their allotted transferable quotas, and trade to rid of their 

surplus quota or acquire credit from other enterprises in years when they exceed their carbon 

quota. This allows business enterprises to harness carbon scheme like cap and trade to add to 

economic efficiency.  

The member countries need to consider carbon emission taxes to reduce fossil fuel subsidies 

and the use of fossil fuels and reinforce low carbon energy deployment and RE technologies. 

The revenue from carbon emission taxes can be reinvested in RE technologies and given back 

as rebates/transfers to disadvantaged households and firms.  

Regional and national infrastructure and institutional building need to consider efficiency in 

energy use, Renewable Energy (RE) deployment, education, and training in zero-carbon 

technologies.  

When it comes to RE investments, small-scale expenditure in biomass, solar thermal, small-

scale wind and solar are “fruits at the bottom of the tree” and CDM, JCM and voluntary 

standards are “low hanging fruits” for AMS. Besides, carbon taxes and ETS along with large-

scale expenditure in hydroelectricity, solar PV, wind and geothermal could be considered as 

“overhanging fruits”. AMS need to sequence and prioritize their adoption accordingly.  

ASEAN-RESP need to take the lead in facilitating initiatives, cooperation efforts and 

deployment of large-scale Renewable Energy (RE) technologies across the ASEAN region, 

linking them with electricity grid systems across the region. The support of ADB, IRENA and 

other international organisations need to be encouraged and leveraged in these efforts. 
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CHAPTER 9: General Conclusions 

9.1 Introduction 

The purpose of this empirical research is to analyse and evaluate the impact of economic 

liberalisation and integrations in the ASEAN region due to (in anticipation) of AFTA formation 

(1992), AEC (2015), CPTPP, RCEP and WTO. The questions and hypotheses were on the 

salient topics in development economics, including; (i) traditional trade determinants, ‘behind 

the border’ constraints and ‘Beyond the Border’ constraints, (ii) the influence of the formation 

of AFTA, potential RCEP, potential CPTPP, and WTO on exports, including trade creation and 

trade diversion effects, (iii) tourism and FDI (positive externalities), (iv) economic size, 

comparative and competitive advantages among industries in ASEAN Subregions, and (v) trade 

cost of carbon emissions (negative externalities) across ASEAN subregions, renewable energy, 

institutions and infrastructures. The research study concentrates on the 10 ASEAN member 

countries as exporters put into three subregions (ASEAN6, ASEAN3 and ASEAN1) and over 

250 of importing countries and dependent territories for the period 1995 to 2016.  ASEAN10, 

for the entire region was also selectively estimated, and incorporated in the analysis.    

With the formation of AEC and establishment of ASEAN region as a ‘single market and 

production base’, the free flow of goods, service, capital, skilled labour and investment among 

member countries have been firmly established. These free flows of factors of production, in 

turn, tend to instigate industrial restructuring across industries, countries and regions, primarily 

in ASEAN member countries, and countries in close economic proximity. The ongoing regional 

policy reforms under ASEAN and other Mega-RTAs including RCEP and TPP (now CPTPP) 

— to which ASEAN operates as their centrepiece — involves comparative advantage, 

economies of scale and division of labour driven shifts in the regional production landscape. 

Consequently, the objective of this study is to find out the welfare impact of RTAs (through 

increased potential trade) involving ASEAN, particularly through the testing of the above 

hypotheses for ASEAN region using PPML, FE, RE and SFA gravity models. The research 

study used two ten-year windows (i.e. 1995-2004 & 2007-2016), and a third window for the 

entire data period (1995-2016).  
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In order to answer these research questions, the workhorse general equilibrium gravity model 

was used for exports data (as dependent variable) for three subregions of ASEAN and over 250 

importing countries and dependent territories at SITC two-digit level. Explanatory variables 

ranging from 15 to 30 were also used in four above named models with various compositions 

to accommodate multicollinearity problems, time-invariant or slow-changing covariates, the 

specificity and characteristics of the named gravity models.  

Majority of the results when statistically significant at 1% and 5% degree of significance. Four 

models were used to provide robust results and remove some of the specification issues with 

standard gravity models. For instance, RE gravity model is good using time-invariant or slow-

changing covariates as explanatory or control variables; these variables are differenced out in 

FE gravity model. PPML has the capacity to remove Jensen’s inequality and zero-trade issues. 

The SFA gravity model tackles heterogeneity and omitted variable issues by introducing zero 

truncated variable and decomposing the error term in the standard gravity model. The latter also 

provides optimal potential trade as opposed to average potential trade with standard gravity 

models. The same model also comes with a special gamma coefficient that filters out ‘the 

‘behind the border’’ institutional and infrastructural constraints. The three ASEAN subregions 

include ASEAN1 (Indonesia, Malaysia, the Philippines, Vietnam, Thailand and Singapore), 

ASEAN3 (Cambodia, Myanmar and Lao PDR), and ASEAN1(Brunei Darussalam) were 

reflective of their stages of economic development member countries, the closeness of 

international competitiveness indices, exports structures and patterns across countries and 

industries over time.  

The remaining sections include a summary of findings, limitations, conclusions, 

recommendations and future research indicators.  

9.2 Summary of Findings and Explanations 

This research has achieved several objectives – the research filtered out statistically significant 

results for almost all the hypotheses and their respective corollaries.  

Under Hypothesis I, exporter’s GDP was favourable to the export of primary sectors as well 

as manufactures for ASEAN6 and ASEAN3 with minor variations. Besides, importer’s GDP 
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was advantageous to manufactures as well as some primary sectors for ASEAN6 and ASEAN3. 

On the other side, exporter’s per capita GDP was favourable to manufactures for ASEAN6, 

while the same variable was advantageous to primary sectors for ASEAN3. By contrast, 

importer’s per capita GDP was favourable to manufacturing for both ASEAN6 and ASEAN3. 

Hence, ASEAN subregions are well placed in exporting low-value, high-quantity exports to 

countries with considerable economic size as well as high-value, low-quantity exports to 

countries with high-income levels.  

Distance had the strongest coefficients for the mining sector in for all three sub-groups, while 

moderately strong coefficients for manufactures for ASEAN6 and ASEAN1; and primary 

sectors for ASEAN1. The intertemporal change in the distance coefficient shows increases over 

time, suggesting exports more efficient with close neighbours in the primary sectors for all three 

subregions. Besides, the intertemporal change in the distance coefficient shows decreases over 

time for SITC 4, 7, 8 and 9 for ASEAN6; SITC 0, 1, 7, 8 and 9 for ASEAN3; and SITC 4 and 

7 for ASEAN1 suggesting exports more efficient with distant countries in these products.   

Under Hypothesis II, the study established the existence of ‘Behind the border’ constraints and 

‘beyond the border’ constraints in ASEAN6, ASEAN3 and ASEAN1. These institutional and 

infrastructural rigidities were stronger for ASEAN3 than for ASEAN6 or ASEAN1. However, 

they indicated signs of improvement over time. By comparison, home bias was weak and was 

overshadowed by ‘behind the border’ constraints and intra-industry trade as the main reason 

the HO theory was short of fully explaining international trade.   

Under Hypothesis III, RTAs had diverse impacts. RCEP and WTO for ASEAN6; RCEP & 

AFTA for ASEAN3 and ASEAN1 were most trade creation (enhancing) effects in most sectors. 

Besides, TPP and AFTA for ASEAN6; TPP for ASEAN3; and WTO and TPP for ASEAN1 

resulted in trade diversion across some industries. However, the benefits of trade creations 

outstrip the costs of trade diversions. The trade diversions due to TPP for ASEAN3 was due to 

lack of membership. AMS consolidate their economic integration as members of AEC, RCEP; 

and hence, membership TPP/CPTPP is encouraged. There is also a network and synergetic 

benefits from bringing CPTPP and RCEP. Hence, ASEAN member countries should join the 

CPTPP due course. 
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Under Hypothesis IV, for ASEAN6, complementarity dominated exports from both primary 

and manufacturing sectors in both the medium and long-term. However, for ASEAN1, the 

complementarity was less for agriculture sectors as well as manufacturing sectors in the long-

term. For ASEAN1, complementarity dominated the commodities and natural resource-based 

manufactures exports in both medium and long-term. By contrast, for ASEAN3, there were 

complementary effects between trade and FDI predominantly in primary industries and labour-

intensive manufacturing sectors as well as high-tech manufacturing sectors in the medium-term. 

However, the complementarity effect was tapering off towards agricultural exports. On the 

other side, the substitution effects between FDI and trade were limited to SITC 4 and 7 in 

Period-I; SITC 6 and 7 in Period-I; and SITC 4 in Period-II. Hence, ASEAN 3 and ASEAN1 

need to channel FDI into primary sectors to enhance exports, whereas ASEAN6 has a wider 

option in channeling FDI to primary sectors as well as manufactures. These group countries get 

maximum benefit if they combine these results with comparative and competitive advantages.  

Hypothesis V: For ASEAN6, there were more products/industries with positive coefficients for 

tourism arrivals than products/industries with negative coefficients. In addition, most of the most 

robust coefficients were positive. Tourist arrivals were significant and favourable to trade across 

80% of products (except SITC 1 & 9) in medium-term, and 90% of products (except SITC 1) in 

long-term. By contrast, for ASEAN3 and ASEAN1, the relevant percentages were 30% and 20%, 

respectively, both in the medium and long-term.  

There were more products/ industries with positive coefficients than products/industries with 

negative coefficients for tourism departures in the medium-term and not so in the long-term. For 

ASEAN6, tourist departures were significant, favourable to trade across 60%, 40%, and 20-40% 

of products/industries in the medium, and longer-term, respectively. By contrast, the relevant 

figures were 10% and 50% for ASEAN3; and 0-40% for ASEAN1 in the medium and long-term. 

Hence, both tourist arrivals and departures can be harnessed to promote exports.  

Hypothesis VI: For ASEAN6, the relatively bigger ASEAN economic subregion have taken 

advantage of product differentiation in capital-intensive and sophisticated industries. Besides, for 

the same subregion, GFCF per labourforce favourable to exports or commodities and natural 

resource-based manufactures (SITC 2, 3, 4 and 5), and low-technology manufactures (SITC 6), 
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and medium to high-technology manufactures (SITC 5) in all three periods. Similarly, education 

had more significant and positive coefficients in natural resource-based manufactures (SITC 4), 

low-technology manufactures (SITC 83, 84 and 85) and medium to high-technology manufactures 

(SITC 87) in long-term. These findings collectively support the large capital investment with 

sophisticated manufactures, coupled with some investments in commodities, natural resource-

based manufactures and low-tech manufactures with labour-intensive activities. 

For ASEAN3, as the relatively smaller ASEAN economic subregion showed comparative 

advantages in labour-intensive, commodities, natural resource-based manufactures and low-

technology industries. This was due to the significant and negative coefficients for importer’s 

and exporter’s GDP per capita difference (absolute value) in commodities and natural resource-

based manufactures (SITC 0, 1 and 68), low-technology manufactures (SITC 84, 85 and 89), 

medium- and high-technology manufactures (SITC 76, 77 and 78), in medium and long-term, 

respectively. Besides, for the same subregion, GFCF per labourforce had more significant 

coefficients in commodities (0 and 3), natural resource-based manufactures (SITC 0, 3, 4, 5 and 

6) in the medium-term; and SITC 6 and 7 in long-term. However, the same variable obtained 

significant and negative coefficients in SITC 1, 4 and 8 in the medium and long-term, 

suggesting labour-intensive activities in these sectors. Similarly, education had more significant 

and negative coefficients for SITC 0, 6 and 9 in the medium and long-term suggesting the low-

skilled nature of these sectors. Furthermore, the coefficients for FDI were significant for 

primary sectors, to a lesser extent for manufactures in the medium-term; and agricultural 

commodities in the longer-term. These findings collectively support investments in 

commodities, natural resource-based manufactures and low-tech manufactures with labour-

intensive activities with a meagre amount of sophisticated product manufactures.  

For ASEAN1, the smaller economy of Brunei Darussalam had comparative advantages in 

capital-intensive and technology-based industry sectors. This was due to the significant and 

positive coefficients for importer’s and exporter’s GDP per capita difference (absolute value) 

in natural resource-based manufactures (SITC 51 and 66), low-technology manufactures (SITC 

66, 67, 69, 84, 85 and 89), medium- and high-technology manufactures (SITC 5, 65, 67, 81, 87 

and 88) in the medium-term (first two product cluster) and the longer-term (third product 

cluster). Similarly, FDI was favourable to commodities and natural resource-based 
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manufactures, while education was significant in all sectors except SITC 1 and 9 in both the 

medium and long-term. Besides, GFCF per labour force revealed significant and positive 

coefficients for commodities and natural resource-based as well as capital-intensive industries 

(SITC 6, 7 and 9). These findings collectively support a small economy with comparative 

advantages in capital intensive manufactures, with high potential productivity from human 

capital deepening in a broader range of products, favourable conditions for FDI in resource-

based manufactures, and diversification supporting product differentiation in selected medium- 

and high-technology sectors. 

The findings also reveal mainly, for ASEAN6, ASEAN1, chemicals (SITC 5), manufactured 

goods (SITC 6), machinery, and equipment (SITC 7) and miscellaneous manufactured articles 

(SITC 8) had superior competitive advantages, while mineral fuels (SITC 3) and chemicals (SITC 

5) showed higher competitive advantage than the remaining for ASEAN1. Besides, ASEAN3 had 

more favourable conditions (competitive advantages) for mineral fuels (SITC 3), commodities 

and transactions (SITC 9), miscellaneous manufactured goods (SITC 8), agriculture (SITC 0, 1 

and 2), animal and vegetable oils (SITC 4) and manufacturing (SITC 6) than SITC 00, the 

benchmark product/industry sector (in the order given here). For the same subregion, chemicals 

(SITC 5), machinery, and equipment (STIC 7) had the lowest competitive advantages based on 

the industry fixed effect coefficients. In brief, while ASEAN6 and ASEAN1 are industrialised 

countries, ASEAN3 is an agricultural subregion with potential in mineral fuels and light 

manufacturing exports.    

Hypothesis VII: Carbon emissions dominate exports of a broader range of capital-intensive 

manufactures for ASEAN6 and ASEAN1, whereas they are comparable in exports of a narrow 

range of capital-intensive and labour-intensive products for ASEAN3. The industrial 

development in these sub-groups explains for the dissimilarities. For ASEAN6 and ASEAN3, 

the intensity and extensive influence of exports on carbon emissions reduced over the medium-

term. However, the problem persists over the longer-term. The converse was true for ASEAN1. 

Besides, the intensive and extensive influence of renewable energy consumption as a proportion 

of total electricity consumption on exports was negative for ASEAN6 and ASEAN3 over the 

medium-term. Furthermore, the problem persists over the longer-term. In stark contrast, for 

ASEAN1, the same variable obtained a significant and positive influence on exports 
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predominantly for manufactures in the medium-term, and with mixed effects in the longer-term. 

The results for ASEAN10 were similar to ASEAN6.  

For ASEAN6, the interaction of RE with institutional and infrastructure investments was 

diverse. For instance, RE fosters exports when it interacts with GFCF (SITC 4 and 7), electricity 

access (SITC 3 and 8) and technical cooperation grants (SITC 0 and 5). Besides, for ASEAN3, 

the interaction of RE with technical cooperation grants was significant across all sectors, 

whereas diverse in the others: GFCF (SITC 1 and 9), mobile subscription (SITC 3) and 

electricity access (SITC 6 and 9). Hence, ASEAN6 and ASEAN3 countries need to account for 

these variations in their RE deployments. By contrast, for ASEAN region including ASEAN1, 

RE deployment shows good prospects, and they need to continue the effort to meet the 2030 

goal of rolling out 23% RE.  

9.3 Conclusions and Recommendations 

Chapter 4. In conclusion, the ASEAN region is witnessing a very important time in their half 

a century economic integration history. From what was a peacemaking and security cooperation 

in 1967 the region’s integration has progressed in economic integrations continuum to what is 

known as a common market — single market and production base — without the common tariff 

to non– members, however, with a free flow of capital, goods, services, investment and skilled 

labour. The AEC declared at the Bali summit in 2003, received strong commitment and 

accelerated end date at the 12th ASEAN submit in January 2007.  Hence, the relevant policy 

measures and initiatives were rolled out over a span of ten years. Some of its new mechanisms 

and measures comprise single market and production base, accelerating regional integration in 

priority sectors; intellectual property rights, infrastructure development, e-commerce, SME 

development, an initiative for ASEAN integration and integration into the global economy. The 

measures involved under the single market and production base range from the free flow of 

production inputs, to tariff and non-tariff barrier eliminations, RoO that provide favourable 

conditions for businesses established in the ASEAN region, trade facilitation and custom 

integration — that primarily focus on priority sectors, food, agriculture and forestry. The 

infrastructure development involved — multi-modal transport cooperation, regional 

information infrastructure, energy cooperation — to enhance the supply and value chain across 

the region and beyond. The SME development facilitates for the networking of SME, their 
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participation in the building of regional production and distribution, and adoption of world best 

practices in commerce. Besides, the initiative for ASEAN integration harnesses technical and 

development cooperation to address the development divide among AMS by identifying and 

implementing technical assistance capacity building programmes for in AMS, particularly for 

CLMV so that AEC is more equitable. Additionally, integration into the global economy was a 

comprehensive approach towards external economic relations that emphasised “ASEAN 

centrality” with a system of enhanced collaboration and coordination, enhanced participation 

in the global value and supply networks. Hence, AEC has a comprehensive and more equitable 

approach to its member nations.             

This empirical research has drawn several salient conclusions and has made significant 

contributions to the existing literature. First and for most, in its comprehensiveness by including 

all ten members of ASEAN. Second, its wider scope encompassing the various factors that 

influence international trade, and positive as well as negative externalities that have 

implications to international trade. Third, it utilised a batter of gravity estimations to provide 

robustness to the findings. Fourth, it used a mirroring technique of exports data to overcome 

paucity in trade data for the smaller members of ASEAN. Fifth, it takes the novel approach of 

grouping the ASEAN region into three subregions based on their stages of development to 

remove some of the heterogeneity problems related to economic size and trade. Sixth, it brings 

the environmental (externality) costs of trade into account. Seventh, it uses interaction variables 

between renewable energy (RE) and infrastructural and institutional variables to suggest 

consideration of RE in infrastructural and institutional investments. Some of the significant 

findings in the research paper are as follows.  

The AEC blueprint, in anticipation of the formation of the AEC, has instigated elimination of 

tariffs and trade barriers, ameliorated NTMs and emphasised trade facilitation initiatives. AEC 

or its blueprint allowed member countries to use their specialisation and comparative advantage 

in the new industrial structure shaped by the demand and supply across the ASEAN region, as 

opposed to a single country. Second, the AEC has the characteristics and scope that minimises 

the duplication and conflicts, which would otherwise crop up with trade measures and 

mechanisms created by member nations as separate entities, outside the RTA in focus. Besides, 

the trade standardisation, harmonisation and facilitation measures allow for maximisation of 
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trade and investment both within and outside the RTA in focus and draw efficiency and speed 

in trade both with members and with non-members. In addition, the tariff and non-tariff 

reductions, and RoO involved in RTAs appeal to MNCs and SMEs from the region and outside 

in investing in growing the production capacity of the region, and its export activities. AEC has 

also been a vehicle to emphasis on priority industries priority integration sectors (PIS) include 

agro-based goods, air transport, automotive products, e-ASEAN (including ICT equipment), 

electronics goods, fisheries, health care products, rubber-based goods, textiles and clothing, 

tourism, wood-based products and logistics.   

The discussion below on chapter 4 is extensive as it strongly relates to chapters 6, 7 and 8, and 

covers overlapping areas with the said chapters.   

The findings from chapter 4 identify examples of some of the positive signs that were taking 

place in the economic integration process and subsequent industrial restructuring in the ASEAN 

region. For instance, for ASEAN6 and ASEAN3, most exports from agriculture, mining and 

manufacturing were the high quantity and low value as they were driven by overall economic 

size (importer’s GDP) than income levels (importer’s GDP per capita) except mineral fuels 

(SITC 3) in case of ASEAN6 where importer’s income level dominates. For ASEAN6, the 

coefficients of overall income level (importer’s GDP) increased over time with stronger 

coefficients for the exports of manufacturing, followed by agriculture, then mining. Hence, the 

industrialisation in ASEAN6 has given heavy emphasis to exports of manufacturing, followed 

by agriculture, then mining. Besides, for ASEAN3, the coefficients of overall income level 

(importer’s GDP) increased over time with stronger coefficients for the exports of mining, 

followed by manufacturing, then agriculture. Hence, the industrialisation in ASEAN3 has given 

heavy emphasis to exports of mining, at the same time propping up manufacturing. However, 

for this subregion, the increase in export activities in SITC 6 and 7 was achieved at the expense 

of SITC 8 and 9 as well as SITC 2. By contrast, for ASEAN1, most manufacturing exports were 

the high quantity and low value as they were driven by overall economic size than income levels 

except chemicals (SITC 5). For this subregion, exports of mineral fuels (SITC 3) and chemicals 

(SITC 5) were high quality and high-value and driven by importer’s income level. However, 

there were signs of restructuring away from SITC 5, 7 and 8 towards SITC 3, 6 and 9. Hence, 

the industrialisation in ASEAN6 and ASEAN3 has been stimulated by the measures and new 
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mechanisms in the AEC blueprint while industrialisation in ASEAN1 suggests specialisation 

towards resource-based industrialisation supported by special transactions.  

The prominent questions that emerge from the findings include (i) should ASEAN3 develop 

SITC 6 and 7 at the expense of SITC 2, 8 and 9?, and (ii) whether ASEAN1 can control the 

resource curse effects of having abundant natural resources? ASEAN3 need to phase out the 

industrialisation process from agriculture and commodities to natural resource-based 

manufactures, and low technology manufactures, from natural resource-based manufactures, 

and low technology manufactures to medium-technology manufactures, and medium-

technology manufactures to high-technology manufactures. These avoid the resources strains 

they might experience from a shortage of physical capital, human capital and social capital 

investments, particularly for machinery and equipment (SITC 7) as it is a medium to high 

technology manufacturing. Besides, the reduction in the export productivity from SITC 2 

suggests the development of value-added activities in SITC 6 that benefited from backward 

linkages with SITC 2. For instance, there are forward linkages between cork and wood (SITC 

24), metalliferous ores and metal scraps (SITC 28) and crude rubber (SITC 23), on one side, 

and cork and wood, metals and rubber manufactures from SITC 6. Besides, For ASEAN3, SITC 

8 is a labour-intensive industry, and hence a decline in the export productivity in this sector as 

observed from the coefficient of the importer’s overall income size to exports suggests 

ASEAN3 requires diversifying its export activities to new destinations and new markets. 

ASEAN3 has a labour force suited for labour-intensive industries with minimum training to 

miss on its comparative advantage. At the same time, ASEAN3 could overcome resource 

constraints and embrace gradual, sequenced industrialisation as adopted in India, China and 

Vietnam in the 1980s and 1990s or miss-out opportunities.   For ASEAN1, resource curse can 

be avoided with deliberate and strategic investment in industries of the future. The shift in the 

demand-pull as indicated by the coefficient of importer’s income level to exports from SITC 5, 

7 and 8 towards SITC 3, 6 and 9 could be augmented by diversifying exports to new destinations 

and new markets to maintain diversified exports from SITC 3 that has greater forward linkages 

with SITC 5. In this regard, the persistence of the supply push as indicated by the coefficient of 

exporter’s income level to exports indicates the constant effort made by exporter country in 

diversifying products and capital investment in SITC 3 and 5. Empirical evidence including 



Economic Integration in ASEAN Region, and International Trade 

linkages with FDI, Tourism and Environment  P a g e  | 273 

 

Bebczuk and Berrettoni (2006), Arellano-Yanguas (2013) and (Kurtz et al., 2011) argue 

resource curse is avoidable with strategic investment and policy measures.  

The examination of the exporter’s overall income size and income level to exports identified 

noteworthy findings. For instance, for ASEAN6, the exporter’s income level was favourable to 

exports in SITC 0, 5, 6, 8 and 9 in both the medium and longer-term. Besides, for the same 

subregion, the exporter’s overall income was favourable to SITC 7 in both the medium and 

long-term. For ASEAN3, the same variable was favourable to exports in SITC 0, 3, 5, 6 and 9 

in the medium-term; and SITC 3, 6 and 9 in the longer-term. By contrast, for ASEAN1, the 

same variable was favourable to exports in SITC 3, 5, 7 and 9 in the medium-term; and SITC 5 

and 7 in the longer-term. It was also noted that the overall income size significance in promoting 

exports reduced over time suggesting a shift for more quality in SITC 3, 5, 7 and 9 in the 

medium-term; and 5 and 7 in the long-term. Subsequently, for all three subregions, export 

productive efficiencies in the respective sectors above have been consistent with where the 

demand-pull emerges as indicated by the importer’s overall income size. Besides, the exporter’s 

overall income size has had marginal contributions in enhancing exports. Therefore, all three 

ASEAN subregions need to continue their joint and coordinated physical, human and social 

capital development including multi-modal transportation systems, ports, customs procedures, 

law enforcement, contract laws, intellectual property rights, etc. These could be achieved 

through government mechanisms and measures, including public, private partnerships, project 

works, joint ventures, licensing, etc. While these investment initiatives could be supported with 

various tax incentives, grants and loans, it also pays if research and development are 

incentivised with generous tax concession to enhance the growth of certain industries. Industrial 

parks and economic zones are also ideal for creating industrial clusters and support the network 

effects and synergy that emerges from the agglomeration of businesses. In brief, the various 

initiatives — including the infrastructure development, the SME development, the initiative for 

ASEAN integration to harnesses technical and development cooperation and integration into 

the global economy — remain of overriding importance in meeting the infrastructural and 

institutional needs in the region.   

Distance and population have given notable results. From the trade cost perspective, the 

findings also indicate the “globalisation or distance puzzle” within the ASEAN region was 
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unraveled for the manufacturing sectors – the distance coefficient was diminishing over time. 

On the converse, it remained undiminishing or increasing mainly for commodities and natural 

resource-based manufacturing sectors. This was generally the case with all three subregions. 

The main reason behind this is the low value to weight of merchandise as well as the bulkiness 

goods from primary sectors that render their trade costs/volume with distant countries 

faster/slower than their trade costs/volume relative to their trade with close neighbours. The 

converse is true for the manufacturing sectors. The exceptions to the above results are SITC 

4/SITC 5 and 6 for ASEAN6 and ASEAN1, and SITC 0 and 1/SITC 6 and 9 for ASEAN3 were 

the distance coefficient actually diminished/increased over time. Hence, it would be efficient 

for the three subregions of ASEAN to promote exports in manufactures with distant countries, 

and primary products with the close neighbours bearing in mind the few exceptions from either 

manufacturing or primary sectors. From the production/absorption perspective, the finding on 

the exporter’s population unpacked significant details. For ASEAN6 and ASEAN3, the labour-

intensive sectors were SITC 0 and 8 in the medium-term; and 6 and 8 in the long-term. Besides, 

for ASEAN1, SITC 3 was the labour-intensive sector in the medium-term; and SITC 0, 2 and 

3 in the longer-term. Hence, expanding these sectors provides opportunities to maximise on 

labour-related comparative advantage these subregions are known for. These sectors comprise 

agro-based goods, fisheries, rubber-based goods, textiles and clothing, wood-based products 

from the priority integration sectors.      

‘Behind the border’ and “beyond the border” constraints have manifested interesting findings 

that allow substantial conclusions to be drawn. ‘behind the border’ constraints increased in 

60%, 50% and 40% of industry sectors mainly in primary sectors for ASEAN6, in manufactures 

for ASEAN3 and manufactures for ASEAN1 over time, respectively. The sectors with strong 

behind the border constraints include SITC 1, 2, 3 and 4 for ASEAN6; SITC 0, 4, 8 and 9 for 

ASEAN3; and SITC 4, 5 and 9 for ASEAN1. Besides, the remoteness variable identified 

significant constraints in SITC 2, 4 and 9 for ASEAN6; SITC 1, 6 and 9 for ASEAN3; and 

SITC 2, 3 and 4 for ASEAN1. While the gamma coefficient represents the institutional and 

infrastructure inadequacy, the remoteness variable is a composite of relative trade openness, 

international competitiveness and potential competition effects. Hence, while the gamma 

coefficient captured almost all sectors with significant remoteness constraints in case of 

ASEAN6, the same variable could only capture a few of the industries that obtained significant 
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remoteness coefficients to exports. Substantial level of overlap between the effects of the 

gamma coefficient and the remoteness variable was apparent in the case of ASEAN6; however, 

the overlap between the above two variables was limited. This was because while the gamma 

coefficient reflects the overall institutional and infrastructural trade barriers, the remoteness 

variable relates to relative physical distance to larger markets, the competitiveness of a 

particular industry, and related trade barriers. For instance, the impacts of heteroscedasticity 

were better captured by the gamma coefficient than the remoteness variable. By contrast, the 

remoteness variable filters out the trade openness and competitiveness of industries, among 

other things. Competitiveness may go beyond the simple elimination of trade barriers, and it 

involves innovation and inventions of products and processes. Hence, according to the gamma 

coefficients SITC 0, 5 and 7 for ASEAN6 and ASEAN1; and SITC 6 for ASEAN3 represent 

industry sectors with minimum institutional and infrastructural barriers. Correspondingly, the 

remoteness variable identified increased exports for SITC 4 and 7 in the medium-term for 

ASEAN1; and SITC 4 and 7 in the longer-term for ASEAN1 and ASEAN6 with remote/isolated 

regions. The latter includes increased exports with some countries in Africa, Eastern Europe, 

Middle East and Latin America due to trade openness because of tariff, non-tariff barriers 

reduction and increased competitiveness of firms from the ASEAN region, particularly in the 

long-term.  

Investment in physical capital, technical cooperation grants, access to electricity, education and 

mobile phone subscriptions make diverse yet significant contributions in ameliorating the 

‘behind the border’ constraints. For ASEAN6, investment in physical capital, technical 

cooperation grants and access to electricity makes significant contributions in ameliorating the 

‘behind the border’ constraints — in the medium and long-term — for the first two; and the 

longer-term for the latter as indicated by the relevant variables. Besides, for the same subregion, 

mobile phone subscriptions or any associated ICT deployment (this variable proxy) has limited 

significance to improve the ‘behind the border’ constraints in the primary sectors. By contrast, 

for the ASEAN3, investment in physical capital, technical cooperation grants, access to 

electricity and mobile phone and associated ICT deployment make partial contributions each in 

enhancing the infrastructural and institutional barriers. Besides, for ASEAN1, human capital 

development and investment in mobile phone subscriptions and associated ICT deployments 
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contribute to the elimination of ‘behind the border’ constraints. The other variables contribute 

only marginally or to sectors that had slight ‘behind the border’ constraints.      

Border effects variables have made their own contribution to the reduction in ‘behind the 

border’ constraints. Common language, colonial ties and contiguity had significance across 

several sectors for the three regions. For ASEAN6, the intertemporal analysis of the above 

border effects variables indicated substantial enhancement over the related barriers whereby all 

the three border effects variables became significant in all but beverages and tobacco. For 

ASEAN3, the intertemporal analysis of the above two border effects variables indicated 

contiguity becoming significant in 60% of the industries (largely commodities and 

manufactures) whereas common colonial ties became significant in only 30% of the industry 

sectors (mainly food and live animals). Additionally, for ASEAN3, regional exports were more 

significant in the medium-term, whereas both regional and common colonial ties based exports 

were significant in the long-term. For ASEAN1, the common colonial ties were more 

noteworthy than contiguity contemporaneously and over time, concentrated in manufactures 

exports. Besides, contiguity was favourable to exports in food and live animals, machinery and 

equipment and other transactions.  Besides, home bias greatly reduced for ASEAN6, whereas 

it increased for ASEAN3 and ASEAN1. These findings were consistent with the international 

trade openness with the largest subregion, whereas domestic agglomeration was evidenced in 

the smaller two subregions due to internal absorptions capacity.  

‘Beyond the border’ constraints involve tariff reductions and the exchange rate mechanism vis-

à-vis importing countries. The real effective exchange rate effects to exports for the ASEAN 

subregions were diverse and evolving over time. The aftermaths of the AFC had a substantially 

strong adverse influence on exports from the three subregions than the GFC. This was largely 

due to the absence of the excess international borrowing and maturity mismatch that caused the 

AFC (during GFC). Besides, GFC started in developed countries, and AMS were impacted 

through reduced demand for exports from this region. The positive effects of currency 

management employed by each subregion in the ASEAN region were demonstrated through 

increased export competitiveness of industrial sectors in each of the three subregions in Period-

II, compared to Period-I. In fact, the most cost-competitive sectors to REER in exports include 

SITC 2, 7, 8 and 9; SITC 8; and SITC 6 and 7 for ASEAN6, ASEAN3, and ASEAN1 
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respectively — in both the medium and long-term for the first two, and the medium-term alone 

for the latter one. Hence, the exports from the above sectors were favourable prices for 

increased exports. It is the reflection of the favourable conditions such as economies of scale, 

technological spillovers and increased capital deployment that contribute to cost 

competitiveness in the exporting subregions. Consequently, the favourable foreign exchange 

environment, including the monetary policy stance of leading importing countries, need to be 

monitored and accounted for in any industry and trade policy reforms for the three subregions.  

The ‘behind the border’ constraints with tariff reductions also revealed equally decision-useful 

results. By comparison, importer’s primary product’s tariff was more favourable than 

importer’s manufacturing’s tariff across time and across subregions. This is more apparent in 

ASEAN6 than ASEAN3 or ASEAN1. Hence, the positive coefficients for importer’s primary 

product’s tariff suggest the respective subregions benefit from exporting primary products and 

intermediate inputs from the tariff perspective. Besides, the importer’s manufacturing’s tariff 

obtained some positive coefficients that were likely from innovations and reallocation decisions 

that tended to increase the extensive and intensive margins of exports. The results also highlight 

there is a need to control for non-tariff barriers that result in positive tariff coefficients. In brief, 

‘Behind the border’ constraints and ‘beyond the border’ constraints were the trade barriers 

established for the three subregions. These institutional and infrastructural rigidities were 

stronger for ASEAN3 than for ASEAN6 or ASEAN1. However, they indicated signs of 

improvement over time. The ASEAN subregions particularly ASEAN3 and to a lesser extent 

ASEAN1 need to ameliorate these institutional and infrastructural rigidities through building 

electricity, ICT, highway, railway, seaports and airport infrastructures and their supporting 

institutions. 

Chapter 5. For ASEAN6, RCEP and WTO caused more extensive and intensive trade creation 

effects in more products/industries. For the same group of countries, TPP and AFTA caused 

more extensive and intensive trade diversion effects in more products/industries. Hence, 

ASEAN6 countries need to prioritise their membership and ratification of the RCEP. 

Membership in CPTPP would be a secondary consideration.   
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For ASEAN3, AFTA and RCEP caused more extensive and intensive trade creation effects in 

more products/industries. For the same group of countries, TPP and AFTA caused more extensive 

and intensive trade diversion effects in more products/industries. Hence, ASEAN6 countries need 

to prioritise their membership and ratification of the RCEP.  Membership in CPTPP would be a 

secondary consideration.   

For ASEAN1, AFTA and RCEP caused more extensive and intensive trade creation effects in 

more products/industries. For the same group of countries, TPP and WTO caused more extensive 

and intensive trade diversion effects in more products/industries. Hence, ASEAN6 countries need 

to prioritise their membership and ratification of the RCEP.  Membership in CPTPP would be a 

secondary consideration.   

The USA export data as a member of the TPP was included in the estimation for the coefficient 

of the binary variable denoting TPP membership. A couple of trials indicated the change in the 

outcome of the estimation for the coefficient of TPP without the USA was limited to magnitude, 

did not change the results in any significant way.   

Chapter 6. FDI association with exports were diverse for ASEAN6, ASEAN3 and ASEAN1. For 

ASEAN6, FDI had complementary effects with exports in manufactured goods whereas it had 

substitution effects in primary and labour-intensive sectors. Hence, these countries in the process 

of industrialisation. 

For ASEAN6, the FDI complementarity across time indicates greater utilisation of FDI primarily 

in the primary sector. At the same time, substitution effects also diminished over time.  

For ASEAN3, the FDI complementarity across time indicates a shift from primary sectors to a 

narrow range of manufacturing sectors. At the same time, complementarity effects also 

diminished over time, particularly in the primary sectors.  

For ASEAN1, the FDI complementarity across time indicates an expansion across commodities 

and natural resource-based manufactures over time. At the same time, substitution effects also 

diminished over time, particularly in the primary sectors.  
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Tourism: The findings for tourist arrivals was more intensive and extensive than the findings for 

tourist departures in the majority of products/industries in all three periods. By contrast, the results 

for the tourist departures were varied.  

The association between exports and tourist arrivals were significant and positive in more products 

in the medium-term. While the positive elasticities for tourist arrivals indicate forward linkages 

in some of these industries in terms of trade fairs and hosting of business conventions, the 

importers may be involved in the physical procurements and transportation of merchandise. 

Hence, these activities need to be incentivised, for instance, organising trade fairs and trade 

missions.  In addition, AMS endowed with tourist resources and attractions, including attractive 

beaches, sunny and warm weather, inimitable tropical wildlife, and mixes of exotic and distinctive 

cultures need to promote them.  

The coefficients of tourist departures indicated forward linkages in some of the industries, and 

substitution effects between work and leisure, domestic tourism and international tourism, and 

consumption of tourism products and non-tourism products. Hence, tourist departures revenues 

could be harnessed by proactively managing forward linkages such as hosting of business 

conventions, promoting and incentivising homegrown even organising companies to promote 

their trade and tourism business internationally. In addition, they were promoting border trades 

for traders travelling across borders to economic zones for trade and promotion of their 

domestic products. Besides, substitution effects between work and leisure for tourist departures 

need to be managed through the promotion of domestic tourism and travel and travel within the 

ASEAN member countries to consolidate business relationship and benefit from socialisation.  

Chapter 7: The results for AVIEPCD, GFCF per labourforce, FDI, education and 

diversification together support the industrialisation hypothesis. The comparative advantages 

and product differentiation considerations identify ASEAN6 with the largest cluster of capital-

intensive industries, and ASEAN3, a collection of smaller economies, with larger-proportion 

of labour-intensive industries. In addition, ASEAN1 is a resource-rich country undergoing 

deindustrialisation, restructuring and specialisation.   

The findings on AVIEPCD highlight identified salient results that can foster exports for the 

ASEAN subregions. For ASEAN6, exports of manufactures (SITC 5, 6, 7 and 9) were adopted 
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predominantly driven by product differentiation (Linder effects), whereas exports of primary 

products (SITC 0 and 3) and manufactures (SITC 4 and 8) were boosted mainly by comparative 

advantages (Heckscher-Ohlin effects) in the medium and longer-terms. For ASEAN3, exports of 

manufactures (SITC 7 and 8) were predominated by comparative advantages (Heckscher-Ohlin 

effects) in the medium-term; and exports of primary products (SITC 1) by-product differentiation 

(Linder effects) in the longer-term term. Besides, for ASEAN1, primary sector products (SITC 

0) and manufactures (SITC 5, 6 and 8) were preponderated by comparative advantages 

(Heckscher-Ohlin effects) in the medium-term and longer-term, respectively. Conversely, 

exports from the primary sector (SITC 3) were dominated by product differentiation (Linder 

effects) in both the medium and the long-term. Hence, while ASEAN6 manufactures were well-

diversified; manufactures for ASEAN3 and ASEAN1 were getting a competitive edge from their 

comparative advantages; the latter two were focused in a single sector (SITC 1/3) for their 

product differentiation. Hence, policy initiatives to enhance exports need to pay attention to 

industries thriving under the Heckscher-Ohlin model in comparison to Linder effects to the extent 

they have implications on the policy decisions. The former enhances inter-industry exports, 

whereas the latter encourages intra-industry trade.    

FDI impacted AMS exports in slightly different ways. For ASEAN6, the FDI coefficients 

identified more complementary effects in exports from SITC 0, 2, 4 and 8 in Period-II and III. 

Besides, substitution effects on exports only in STIC 7 in Period-I. Thus, complementary effects 

between FDI and exports were significant in primary and labour-intensive sectors. Besides, for 

ASEAN3, the FDI complementary effects with exports were stronger in primary commodities 

(SITC 0, 2, and 4) as well as manufactures (SITC 5 and SITC 7) in the medium-term; and 

agricultural products and raw materials (SITC 0 and 2) in the longer-term. By contrast, the 

substitution effects were limited to a single sector (SITC 4) in the medium-term. By contrast, for 

ASEAN1, the FDI complementary effects with exports were stronger in primary commodities 

(0, 2, and 4) and low and medium technology manufactures (SITC 6) in the medium and the 

longer-term. For the same group, the substitution effects were limited to two manufactures (SITC 

6 and 7) in Period-I. Hence, for ASEAN6 and ASEAN1 countries, there were primarily raw 

materials sectors, and resource-based manufactures, as well as industries belonging to low, 

medium and high technology, manufactures sectors with complementarity effects.  
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Diversification of export merchandise from AMS varied across the subgroups. For ASEAN6, 

manufactures (SITC 0, 5, 6 and 7) were diversified in the medium-terms (Period-I and II); 

whereas some primary products (SITC 0 and 1) and some manufactures (SITC 7 and 8) were 

diversified in the longer-term (Period-III). The same variable indicated some primary sectors 

(SITC 3 and 4) and (SITC 2, 3 and 4) were specialised in the medium-term and longer-term, 

respectively. For ASEAN3, there were diversification effects observed in manufactures (SITC 5 

and 8) in the longer-term, whereas concentration effects in medium and high technology 

manufactures (SITC 7 and 9) in the medium-term. By contrast, for ASEAN1, there were 

diversification effects observed in primary sectors (SITC 2) and manufactures (SITC 4, 7 and 8) 

in the longer-term, with some raw materials concentration in the medium-term.   

GFCF per labourforce from AMS impacted constituent countries differently. For ASEAN6, 

primary sectors (SITC 2 and 3) and manufactures (SITC 4, 5 and 6) had positive and significant 

coefficients to exports suggesting capital intensity and higher productivity in these sectors in 

both the medium and longer-term. Conversely, the same variable obtained negative and 

significant coefficients in manufactures (SITC 7) in the medium and (SITC 1, 7 and 8) longer-

term. For ASEAN3, there were fewer primary sectors (SITC 0 and 3) and manufactures (SITC 

5,6 and 7) in the medium-term; and manufactures (SITC 6 and 7) in the longer term. 

Conversely, the same variable obtained negative and significant coefficients in a primary sector 

(SITC 1) and manufactured (SITC 8) in the medium and longer-terms. In stark contrast, For 

ASEAN1, there were fewer primary sectors (SITC 9 in Period-I and III). Conversely, the same 

variable obtained negative and significant coefficients in primary commodities (SITC 0 and 2) 

and manufactured (SITC 5, 6, 7 and 8) in the medium and longer-term. Besides, the same group 

obtained significant and positive coefficient for manufactures (SITC 8) in both the medium and 

longer-term.     

The analysis based on the industrial fixed effects (competitive advantage differentials) revealed 

noteworthy results about industry competitiveness. Competitive advantage is synonym to 

absolute advantage. It is augmented on comparative advantages of industries, and it aggregates 

firm-level innovative strategies related to supply factors and supporting industries, innovative 

strategies related to demand factors and production differentiation, business environment, 

government policies and support. According to section 7.2.2, ASEAN6, ASEAN3 and 
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ASEAN1 have deeper competitive advantages in two-digit sectors that fall under SITC 5, 6, 7 

and 8; SITC 0, 1, 2, 3, 4 and 8; and SITC 2, 3, 6, 7 and 8, respectively.    

Consequently, ASEAN6 is best positioned with its product differentiation (Linder effects) in 

capital-intensive industries, comparative advantages (H-O effects) in its labour-intensive 

industries to take advantage of international trade. Hence, this subregion needs to pursue intra-

industry exports in its capital-intensive industries, and inter-industry exports in its labour-

intensive sectors.  

ASEAN3 is best positioned with its comparative advantages in exports from labour-intensive 

as well as some level of capital-intensive industries in the longer-term to strive and grow in 

international trade. Hence, this subregion needs to pursue inter-industry exports in both capital-

intensive industries and labour-intensive sectors.  

For ASEAN1, both comparative advantage and product differentiation, and FDI inflows hold 

promise to improve exports in both natural resource-based manufactures and low, medium and 

high technology manufactures. Hence, this subregion needs to pursue intra-industry exports in 

its capital-intensive industries, and inter-industry exports in its labour-intensive sectors.  

Future studies could consider country-level studies of industries for ASEAN6 countries given 

some of these countries are a commodity and natural resource-based manufactures. This is 

significant to the extent that Indonesia and the Philippines are dominated by a forward 

integration owning to their abundant natural resources whereas Philippines, Thailand, Malaysia 

and Vietnam are dominated by backward integrations owning to their relatively advanced 

manufacturing industries (OECD, 2016, p.1).  

Chapter 8: This chapter analysed and evaluated four aspects of EET or carbon leakages and 

made four noteworthy conclusions. There were four major conclusions to come out of it. The 

first conclusion, for ASEAN6 and ASEAN1 in that exports for merchandise from capital-

intensive manufacturing industries, caused significantly more CO2 (metric per capita) 

emissions or carbon leakages than labour-intensive industries due to EET. For ASEAN3, a 

narrow range of agricultural and manufacturing sectors exhibited carbon leakages. Hence, pilot 
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programs for carbon pricing schemes, CDM, JCM and voluntary standards need to give 

attention to these sectors.  

The second conclusion, for ASEAN6, ASEAN3 and ASEAN1, Renewable Energy (RE) 

consumption obtained significant and negative coefficients whereby RE consumption was 

found to be unfavourable to exports for a majority of industry sectors. Hence, RE 

technologies/sectors represent significant trade costs and competition for resources with the 

export sector. AMS has not reached its critical mass in RE technology investments. 

Consequently, RE investments need to be incentivised through subsidies, public-private 

partnerships, FDI and joint ventures.  

The third conclusion, ASEAN6 managed to reduce its embodied carbon emissions or carbon 

leakages extensively and intensively over time. However, the other two subregions managed to 

increase their embodied emissions or carbon leakages over time. Besides, for all three 

subregions, the intertemporal examination of elasticities of the coefficient of RE consumption 

(logarithm) in trade gravity model indicates the coefficient of RE consumption (logarithm) to 

exports were significant and were extensively and intensively more negative across industries 

over time. Hence, despite the trade liberalisation and economic integrations emission reduction 

efforts using low-carbon and zero-carbon technologies have not made a significant difference 

in the ASEAN region. However, ASEAN6 has been exemplary in carbon emissions efforts 

likely from energy efficiency and conservation (EEC) efforts.  

The fourth conclusion, ASEAN6’s Renewable Energy (RE) investments benefit most when 

considered along with (i) GFCF per labourforce for SITC 4 and 7, (ii) technical cooperations 

grants for SITC 0 and 5, (iii) education for SITC 0, (iv) mobile subscription (a proxy for ICT 

and internet platforms as well) for SITC 8, and (v) electricity per population for SITC 3 and 6 

in the long-term. Similarly, ASEAN3’s RE investments benefit most when considered with (i) 

technical cooperations grants for SITC 0 and (ii) electricity per population for SITC 6 and 9 in 

the long-term.   
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9.4 Limitations   

This research study identified certain limitations that bear on the interpretations and 

generalisation of the results. First, the research study finds the PPML gravity estimates not 

concurrent with the estimates of the FE, RE and SFA gravity models that provided closer 

estimates. While rescaling and centering were used as proposed by Silva and Tenreyro (2006), 

the results were not consistent with the other models at all times.  

Several empirical research proposes results from log-linearised models could be improved by 

the use of PPML model in the presence of zero trade and heteroscedasticity. Fally (2015) 

identified PPML with fixed effects is robust in the presence of heteroscedasticity and satisfies 

the requirement for MTR (p.1). Besides, Yotov et al. (2016) recommend PPML as a suitable 

estimation model in the presence of zero trade. However, there were several empirical works 

testing this proposition and identifying some exceptions. For instance, Krisztin and Fischer 

(2015) argue gravity estimations using PPML would only be justified statistically if trade flows 

were independent. They also found biased parameters in cases were spatial dependence was 

ignored. On the other side, Herrera (2013) identified the fixed PPML notably differs among 

other non-linear models as it exhibits a stronger bias and its prediction is very poor for low 

trade values even when it shows smaller variance (p.13). Tran et al. (2012) also suggested 

PPML might bias parameter estimations in the presence of excess zero values and over-

dispersion problem (p.18). PPMl gravity model results from this study indicated similar 

scenarios whereby coefficients were smaller in magnitude, and their statistical significance was 

not consistent with RE, FE and SFA gravity models in most cases.  

 For this reason, in this research study, less weight has been placed to estimates of PPML gravity 

model due to time pressure. This study selectively applied the results from PPML, where the 

other models could not tell a complete story. Second, while the study was on three subregions 

of ASEAN (ASEAN6, ASEAN3 and ASEAN1), the countries within each subregion were 

considered as contiguous and physically parts of the whole when indeed some of physically 

apart. For instance, the Philippines were further away from its cluster, ASEAN6. Cambodia 

was also further away from Myanmar and Lao PDR in its cluster, ASEAN3. However, the 

representativeness of physical distance has always been an issue; besides, enhanced 

communication and transport to have made this problem less important. Third, the RTA 
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elasticities for AFTA, RCEP and TPP were reflective of all the unilateral, bilateral and 

multilateral policy reforms related to trade liberalisations for the countries involved. They are 

taken as building blocks to the respective RTAs.  

Fourth, the WTO membership could have also been isolated out to highlight the benefits of 

membership or the lack thereof its absence of membership since some AMS became members 

only in the last few years (i.e. Cambodia in 2004, Vietnam in 2007, and Lao PDR in 2013). 

Fifth, to the extent that some of the data for the smaller members of the country were indirectly 

obtained, for instance, through data mirroring the generalizability of the study findings may be 

limited. However, the results remain robust and credible to the extent all member countries are 

represented in the data and adequate test and instruments were used. 

9.5 Implications and Significance of this Study  

9.5.1 For Practitioners and Policy Makers 

This research has identified several implications for practitioners and policymakers. First, it has 

shown the industry sector level study aligns with trade and industry policies, which are, for the 

most part, sector-specific. This allows the design targeted policy reforms to support 

international trade and investment-related decision-making for businesses, governments and 

households in a given region and/or industry sector. Second, this research has shown policy 

variables, including tourism, environment, FDI should be studied simultaneously within 

international trade. This is significant since these variables have interlinkages, have 

simultaneous, lagging and leading effects on potential and actual trade, and have both positive 

and negative externalities with trade and the economies in focus. Third, it has demonstrated the 

effectiveness of international trade and investment-related policy reforms such as the RTAs, 

tariffs and non-tariff reductions could be analysed and evaluated in the gravity setup at a 

sectoral level where primarily public policy focuses on. Fourth, it allows the study of 

international trade and investment-related industrial restructuring due to economic 

liberalisation and regional integrations at regional and subregional levels. Fifth, the study 

findings demonstrated industry-level analysis and evaluation, related to international trade and 

investment, assists the coordination and collaboration efforts in areas such as implementation 

and reinforcement of non-tariff measures across industries and governments agencies. Sixth, it 
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has demonstrated the use of competitive advantages along with comparative advantages in 

international trade and investment-related industrial analysis enhances and add-value in trade 

and investment policy recommendations. Seventh, it also established decomposing the ‘behind 

the border’ constraint into its constituting elements such as infrastructure (i.e. roads, railways, 

ICT, etc.) and institutions (i.e. corruption, red tape, rent-seeking, governance, law and order, 

etc.) allows enhanced international trade and investment-related policy recommendations. 

Finally yet importantly, it has demonstrated a battery of gravity estimations improve the 

robustness of results and accurateness of policy recommendations.    

For academia and practitioners, this research has provided additional evidence for the need to 

undertake trade liberalisation and economic integration-related studies at the sector level to 

mitigate some of the technical issues such as zero trade, endogeneity, heteroscedasticity and 

omitted variable and selection biases. It further demonstrated for a diverse region like the 

ASEAN creating subregions mitigated the heteroscedasticity problem that economic size 

difference creates to gravity estimations. Besides, this research has shown — data mirroring 

technique can be used to substitute imports by the rest of the world when export data were not 

available for the LCD members of ASEAN — all members of ASEAN were accounted for in 

the study. Lastly, it has shown that industry fixed effects can be used for filtering out 

competitive advantage differentials from unobservable policy initiatives such as federal taxes, 

public investments, and institutional setups. It mitigates selection and endogeneity biases that 

are prevalent in aggregated national trade data. 

9.5.2 Future Empirical Research Works    

This research has identified several implications for future empirical studies. First, it has shown 

policy variables, including tourism, environment, FDI should be studied simultaneously within 

international trade. This is significant since these variables have bearings on potential and actual 

trade, and have interdependence and externalities with trade and the economies involved. 

Second, it has demonstrated trade analysis needs to be undertaken at the sector level to mitigate 

some of the technical issues such as zero trade, heteroscedasticity and omitted variable biases. 

Third, it has shown creating subregions within ASEAN mitigated the heteroscedasticity 

problem that economic size difference creates to gravity estimations. Fourth, a future study 

needs to look into the study of potential trade at industry sector levels, particularly with the 
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Heckman selection model to identify market entry points and potential market entrants. Fifth, 

future study needs to look into the impact of non-tariff measures on exports for the ASEAN 

region using import penetration index as an explanatory variable. This is significant to the 

extent that non-tariff measures are the major aspect of the trade liberalisation in the ASEAN 

region, and this study has not directly measured their impacts. They are significant to the extent 

that the accurate estimation of tariff reduction requires the impact of NTBs to be controlled. 

Sixth, a future study needs to augment environmental externality into trade studies, as they are 

going to become high costs to trade and commerce over the coming years.   

In sum, the regional trade agreement and trade liberalisation that centres the AEC formation 

has achieved success from several fronts. While the larger member countries benefit from 

access to larger markets, comparative advantages in resources, FDI, technology spillovers and 

economies of scale, the smaller members also benefit from neighbourhood effects of enlarged 

and integrated regional markets. The welfare benefits from exports also extend to cooperation 

and collaboration activities in commissioning joint infrastructure and institutional projects and 

cooperations such as ASEAN centre for energy, energy efficiency & conservation (EEC) and 

Great Mekong River (GMR) Economic Cooperation. Joint ventures and public-private 

undertakings create economies of scale, synergy and risk-sharing. There were increases in 

exports across sectors and subregions based on comparative and competitive advantages of the 

firms and industries within the region. The tariff reduction and the industry restructuring it 

engendered has also led the thee subregions of ASEAN up on the value ladder and linked to the 

global value and supply chains. While the ASEAN subregions are still predominantly high 

quantity driven, they have augmented on the quality based high-value exports.  

The regional integration and trade liberalisation has helped ASEAN6 to embark on a greater 

level of export in differentiation products in SITC 5, 6 and 7. ASEAN3 is one good example 

that has embarked on expanding the machinery and transport equipment sector and maintain 

the clothing and apparel industries. ASEAN1 restructuring to specialisation in fuel minerals 

and chemicals industries remain another example of commitment to value-added production 

and export activities. The questions that can be asked include whether ASEAN3 should embark 

on high-technology manufactures like machinery and transport equipment heeding its 

comparative advantage in this industry bypassing light industries such as agro-industries and 



Economic Integration in ASEAN Region, and International Trade 

linkages with FDI, Tourism and Environment  P a g e  | 288 

 

natural resource-based manufactures or properly sequence its industrialisation. Besides, should 

ASEAN1 embrace tourism, heavy investment in shipping and port management including 

economic zones for its petroleum products and heavily invest in ICT to replicate the state of 

Dubai’s successful transformation into a knowledge-based economy to fend off a resource 

curse. For all three subregions, there is a need for selected deployment of multi-modal 

transportation, ICT, electricity infrastructures, etc. Additionally, enhanced intellectual property 

rights, contract laws, labour laws and environmental regulations allow leveraging the work 

already completed on custom procedures, tariff and non-tariff measures in the region. Human 

and social capital development allow the region to reap the benefit of the demographic dividend. 

Finally, FDI and tourism have also shown complementarity to exports in most sectors. The 

broader use of the latter in developing a national economy requires careful considerations along 

with environmental externalities.   
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10 Appendices 

Appendix I: SFA, FE, RE and PPML Gravity Coefficients  

Section I: SFA Gravity Models’ Coefficients for Standard Trade Determinants & SFA Parameters 

Part I: Gravity model Coefficients for Standard Trade Determinants, SITC Two Digit Sectors Clustered at SITC one-Digit Level –ASEAN6  

Table 4.1: SFA Trade Gravity Model Coefficients for Standard Trade Determinants with Exports as Dependent Variable, ASEAN6, SITC II Digit Products 

Clustered at SITC I Digit Level 

Panel A - Period-I (1995-2004) 

Data Estimation Period PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI 

Commodity code  00-09 11-12 21-29 32-35 41-43 51-59 61-69 71-79 81-89 93-97 

Variables             

Log of importer's GDP  0.686‡ 0.343‡ 0.673‡ 0.264‡ 0.304‡ 0.478‡ 0.868‡ 1.023‡ 1.016‡ 1.165‡ 

 (0.01) (0.04) (0.02) (0.06) (0.03) (0.01) (0.01) (0.01) (0.01) (0.03) 

Log of exporter's GDP  -2.830‡ -0.886 0.0182 -2.174 6.182‡ -0.371 -1.060‡ 0.754† -3.508‡ 7.042‡ 

 (0.42) (0.94) (0.57) (1.62) (1.45) (0.35) (0.32) (0.38) (0.47) (1.55) 

Log of importer's 

population  
-0.129‡ 0.0425 0.0921‡ 0.181‡ 0.408‡ 0.242‡ -0.0776‡ -0.107‡ -0.255‡ -0.448‡ 

 (0.01) (0.04) (0.02) (0.06) (0.03) (0.01) (0.01) (0.01) (0.01) (0.04) 

Log of exporter's 

population  
-1.354‡ -2.452‡ -0.257 -2.287† 2.366† -0.955‡ -0.667‡ -0.358 -2.205‡ 0.231 

 (0.30) (0.68) (0.40) (0.96) (0.96) (0.24) (0.23) (0.27) (0.34) (1.48) 

Log of distance  -1.087‡ -0.799‡ -0.751‡ -1.557‡ -1.006‡ -1.099‡ -1.319‡ -1.045‡ -1.211‡ -1.485‡ 

 

 
(0.04) (0.11) (0.06) (0.17) (0.09) (0.04) (0.03) (0.03) (0.03) (0.10) 

Log of exporter's 

openness  
-3.580‡ -4.636† 0.455 -2.288 11.05‡ -0.899 -1.176† 1.14 -5.790‡ 4.961 

 (0.82) (1.88) (1.12) (2.65) (2.75) (0.68) (0.59) (0.72) (0.91) (3.56) 

Log of exporter's 

remoteness  
-0.0951 -0.143 -0.641* -0.89 -0.842 -0.243 0.34 -0.871 -0.104 -8.810‡ 

 (0.26) (0.61) (0.35) (0.76) (0.81) (0.21) (0.42) (0.55) (0.56) (1.59) 

Contiguity 0.517‡ 1.208‡ 0.113 -0.613† 0.0472 0.0462 -0.111 0.0863 -0.0371 -0.733‡ 

 (0.09) (0.23) (0.12) (0.29) (0.20) (0.09) (0.09) (0.09) (0.09) (0.27) 

Common language 0.211‡ 0.17 0.113 0.501† -0.0721 0.502‡ 0.610‡ 0.584‡ 0.505‡ 0.989‡ 

 (0.06) (0.15) (0.08) (0.20) (0.12) (0.05) (0.05) (0.05) (0.05) (0.14) 

Robust standard errors in parentheses                                                                                                                                                               ‡  p<0.01, † p<0.05, * p<0.1 
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Table 4.1 The SFA gravity model Results, Panel A - Period-I (1995-2004) – Continued from previous page. 

Data Estimation Period PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI 

Commodity code  00-09 11-12 21-29 32-35 41-43 51-59 61-69 71-79 81-89 93-97 

Variables             

Common colony 0.719‡ 0.545‡ 0.617‡ 0.637‡ 0.217† 0.539‡ 0.898‡ 0.584‡ 0.455‡ 0.927‡ 

 (0.06) (0.15) (0.08) (0.22) (0.11) (0.05) (0.05) (0.05) (0.05) (0.12) 

Log of exporter's landarea 0.000‡ 6.36E-07 0.000‡ 0.000‡ 0.000‡ 0.000‡ 0.000‡ 0.000‡ 0.000‡ 8.38E-07 

 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Log of real effective exchange rate  -0.067 -0.704‡ 0.0179 -0.0204 0.0729 -0.0989 -0.227‡ -0.132† -0.333‡ -0.0232 

 (0.07) (0.22) (0.11) (0.34) (0.16) (0.07) (0.06) (0.06) (0.06) (0.18) 

Log of importer's primary product's 

tariff 
0.121‡ 0.129* 0.161‡ 0.0038 

-

0.00253 
0.0510* 0.121‡ 0.0837‡ 0.0502† -0.0513 

 (0.03) (0.07) (0.04) (0.11) (0.06) (0.03) (0.02) (0.02) (0.02) (0.07) 

Log of importer's manufacturing 

tariff 
-0.0868‡ -0.126† -0.0729† -0.0612 0.0209 0.0678‡ 0.0323 -0.100‡ -0.0716‡ 0.115* 

 (0.02) (0.06) (0.03) (0.08) (0.05) (0.02) (0.02) (0.02) (0.02) (0.06) 

Log of Foreign Direct 

nvestment,inflows  
0.0756 -0.089 -0.0943 -0.228 -0.531* -0.0192 -0.0848 -0.163‡ 0.155† 0.41 

 (0.08) (0.16) (0.10) (0.22) (0.30) (0.05) (0.06) (0.06) (0.07) (0.26) 

Log of tourist arrivals  1.019‡ 0.239 0.33 1.499† 0.38 0.502‡ 1.015‡ 0.247 1.825‡ 0.438 

 (0.22) (0.48) (0.29) (0.74) (0.69) (0.15) (0.17) (0.20) (0.25) (1.08) 

Log of tourist departures  0.768‡ 0.121 -0.0759 -0.0226 -2.253‡ 0.21 0.343† 0.373* 1.489‡ -1.668* 

 (0.23) (0.50) (0.31) (0.78) (0.66) (0.17) (0.18) (0.22) (0.25) (0.96) 

Log of exporter's diversification -2.42‡ -1.76 -0.409 6.917‡ 8.158‡ -2.394‡ -1.142* -2.178‡ 1.535 -0.864 

 (0.80) (1.81) (1.06) (2.45) (2.64) (0.60) (0.60) (0.74) (1.02) (5.86) 

BothAFTA 0.0737 1.201‡ -0.270† -2.246‡ -0.857‡ 0.0223 0.159* 0.947‡ 0.345‡ 0.829‡ 

 (0.09) (0.22) (0.11) (0.30) (0.19) (0.09) (0.09) (0.09) (0.09) (0.25) 

Robust standard errors in parentheses                                                                                                                                                           ‡  p<0.01, † p<0.05, * p<0.1                                                                                                                                 
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Table 4.1 The SFA gravity model Results, Panel A - Period-I (1995-2004) – Continued from previous page. 

Data 

Estimation 

Period 

PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI 

Commodity 

code  
00-09 11-12 21-29 32-35 41-43 51-59 61-69 71-79 81-89 93-97 

Variables             

BothRCEP 0.949‡ 0.947‡ 1.136‡ 3.730‡ 0.610‡ 1.593‡ 1.032‡ 0.764‡ 0.0178 0.588‡ 

 (0.07) (0.19) (0.09) (0.27) (0.16) (0.07) (0.07) (0.07) (0.07) (0.20) 

BothTPP 0.238‡ 0.366† -0.173† -0.181 -0.0505 0.369‡ 0.392‡ 0.399‡ 0.825‡ 0.289* 

 (0.06) (0.17) (0.08) (0.26) (0.14) (0.06) (0.05) (0.06) (0.05) (0.17) 

OneTPPexp -0.147 0.356 -0.941‡ -0.441 -1.022‡ -0.0387 0.243† 0.392‡ 0.798‡ 1.409‡ 

 (0.11) (0.27) (0.13) (0.36) (0.23) (0.10) (0.10) (0.11) (0.11) (0.32) 

BothWTO 0.399‡ 1.044‡ 0.674‡ 0.676† -0.292† 0.783‡ 0.731‡ 0.700‡ 0.954‡ 0.727‡ 

 (0.07) (0.24) (0.11) (0.34) (0.14) (0.06) (0.05) (0.06) (0.05) (0.17) 

Constant 82.86‡ 93.96‡ 14.97 123.6‡ -165.3‡ 26.99‡ 16.87* -10.99 96.91‡ 11.25 

 (11.38) (26.08) (15.67) (42.20) (36.27) (9.91) (9.77) (12.80) (14.76) (55.39) 

Observations 21,359 3,419 12,474 2,371 4,359 20,421 26,200 25,744 23,741 3,095 

Number of it 488 97 438 150 145 424 405 404 340 84 

Country FE YES YES YES YES YES YES YES YES YES YES 

Year FE YES YES YES YES YES YES YES YES YES YES 

Gamma 0.175 0.0964 0.2 0.887 0.58 0.238 0.978 0.077 0.558 0.586 

sigma_u 0.985 0.761 1.147 8.32 2.583 1.136 13.73 0.607 2.166 2.557 

sigma_v 2.138 2.33 2.296 2.963 2.199 2.032 2.049 2.101 1.929 2.147 

sigma2 5.543 6.007 6.587 78 11.51 5.42 192.6 4.783 8.413 11.15 

Robust standard errors in parentheses                                                                                                                                                            ‡  p<0.01, † p<0.05, * p<0.1 

Note: Stochastic Frontier Approach (SFA) gravity model coefficients with heteroskedastic robust standard errors provided in parenthesis. ‡, † and * are significant at 

the 1%, 5% and 10% level, respectively.  Commodity codes are provided across column, and descriptions of variables run down rows.  
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Panel B - Period-II (2007-2016) 

Data Estimation Period PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII 

Commodity code  00-09 11-12 21-29 32-35 41-43 51-59 61-69 71-79 81-89 93-97 

Variables             

Log of importer's GDP  0.708‡ 0.490‡ 0.748‡ 0.258‡ 0.286‡ 0.566‡ 0.929‡ 1.129‡ 1.202‡ 1.085‡ 

 (0.0108) (0.0303) (0.0179) (0.0500) (0.0253) (0.0104) (0.0093) (0.0089) (0.0089) (0.0309) 

Log of exporter's GDP  0.186 2.453 † -3.012‡ -1.984 -6.170‡ 0.193 -0.0123 0.318 -0.684 -4.472 † 

 (0.4220) (0.9910) (0.6500) (1.5550) (1.0760) (0.4010) (0.4300) (0.4740) (0.5120) (1.9020) 

Log of importer's population  -0.168‡ -0.144‡ 0.0799‡ 0.268‡ 0.480‡ 0.304‡ -0.0760‡ -0.144‡ -0.342‡ -0.534‡ 

 (0.0114) (0.0324) (0.0183) (0.0514) (0.0276) (0.0111) (0.0097) (0.0096) (0.0093) (0.0333) 

Log of exporter's population  0.491‡ 0.501 -0.212 -1.084 -1.970‡ -0.256 -0.0134 -0.186 0.512 † -2.491‡ 

 (0.1560) (0.4400) (0.2680) (0.7420) (0.3870) (0.1600) (0.1580) (0.1930) (0.2150) (0.8920) 

Log of distance  -1.229‡ -1.079‡ -1.156‡ -1.654‡ -0.627‡ -1.159‡ -1.425‡ -0.974‡ -1.102‡ -1.077‡ 

 (0.0278) (0.0786) (0.0430) (0.1180) (0.0671) (0.0266) (0.0242) (0.0235) (0.0235) (0.0820) 

Log of exporter's openness  0.639‡ 1.234 † -0.859 † -0.438 -3.539‡ 0.810‡ 0.947‡ 1.243‡ 1.317‡ -3.844‡ 

 (0.2170) (0.5590) (0.3440) (0.9260) (0.4700) (0.2050) (0.2100) (0.2610) (0.2970) (1.1690) 

Log of exporter's remoteness  -0.421 0.554 -1.275‡ -0.0217 -1.372 † -0.225 0.415 0.299 -0.199 -2.203 

 (0.3010) (0.6490) (0.4560) (1.1100) (0.6520) (0.2660) (0.2890) (0.3610) (0.4150) (1.6080) 

Contiguity 0.713‡ 0.869‡ -0.207 † 0.669‡ 1.194‡ 0.238‡ 0.0881 0.416‡ 0.415‡ 0.708‡ 

 (0.0763) (0.1970) (0.0988) (0.2300) (0.1610) (0.0752) (0.0742) (0.0723) (0.0734) (0.2260) 

Common language 0.145‡ 0.305 † -0.0721 0.547‡ 0.129 0.278‡ 0.505‡ 0.367‡ 0.230‡ 0.423‡ 

 (0.0488) (0.1320) (0.0743) (0.1820) (0.1160) (0.0479) (0.0445) (0.0404) (0.0418) (0.1240) 

Common colony 0.649‡ 0.654‡ 0.450‡ 0.774‡ 0.269‡ 0.842‡ 0.917‡ 0.530‡ 0.550‡ 1.226‡ 

 (0.0410) (0.1080) (0.0668) (0.1620) (0.0925) (0.0398) (0.0370) (0.0352) (0.0360) (0.1010) 

Robust standard errors in parentheses                                                                                                                                                               ‡  p<0.01, † p<0.05, * p<0.1 
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Table 4.1 The SFA gravity model Results, Panel B - Period-II (2007-2016) – Continued from previous page. 

Data Estimation Period 
PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII 

PeriodI

I 

Commodity code  00-09 11-12 21-29 32-35 41-43 51-59 61-69 71-79 81-89 93-97 

Variables             

Log of exporter's landarea 5.74E-08 -0.000* 0.000‡ 0.000‡ 0.000‡ 0.000‡ 0.000‡ 0.000 † 0.000 † 0.000* 

 (0.0000) (0.0000) (0.0000) (0.000) (0.0000) (0.0000) (0.0000) (0.0000) (0.000) (0.000) 

Log of real effective exchange rate  
-0.0349 -0.634‡ 0.423‡ 0.255 0.255 0.155 † 0.213‡ 0.396‡ 0.747‡ 

0.435 

† 

 (0.0719) (0.2130) (0.1070) (0.291) (0.1710) (0.0655) (0.0607) (0.0580) (0.058) (0.202) 

Log of importer's primary product's 

tariff 
0.224‡ 0.355‡ 0.161‡ 0.387‡ 0.265‡ 0.138‡ 0.230‡ 0.245‡ 0.195‡ 0.146‡ 

 (0.0143) (0.0403) (0.0212) (0.056) (0.0340) (0.0141) (0.0128) (0.0125) (0.012) (0.041) 

Log of importer's manufacturing 

tariff 
0.0214 0.0427 -0.0137 -0.0728 -0.090 † 0.107‡ 0.106‡ -0.00856 0.0196 

0.0841

* 

 (0.0163) (0.0444) (0.0232) (0.060) (0.0374) (0.0162) (0.0148) (0.0146) (0.014) (0.046) 

Log of Foreign Direct 

Investment,inflows  
0.0778* 0.0453 0.164 † 0.273 0.279 † 0.0399 0.0142 -0.0198 0.107* 0.0726 

 (0.0458) (0.1050) (0.0668) (0.213) (0.1220) (0.0471) (0.0498) (0.0555) (0.055) (0.219) 

Log of tourist arrivals  0.460‡ -1.247‡ 1.009‡ 1.638‡ 4.003‡ 0.598‡ 0.758‡ 0.390‡ 0.757‡ 0.341 

 (0.1250) (0.2680) (0.2030) (0.482) (0.2330) (0.1110) (0.1160) (0.1250) (0.153) (0.468) 

Log of tourist departures  -0.313 -0.676 0.982‡ 0.0304 1.553‡ -0.252 -0.545 † -0.0362 0.101 1.862 

 (0.2400) (0.5800) (0.3770) (0.985) (0.5780) (0.2360) (0.2430) (0.2810) (0.305) (1.173) 

Log of exporter's diversification -1.657‡ 0.00333 0.892 12.36‡ 7.989‡ -0.657 -0.975* -1.706‡ -1.028 -4.721 

 (0.5710) (1.3390) (0.8580) (2.271) (1.2680) (0.5170) (0.4990) (0.6280) (0.724) (3.040) 

BothAFTA -0.374‡ 0.0975 -1.137‡ -2.239‡ -1.557‡ -0.0985 -0.223‡ 0.803‡ 0.526‡ 0.181 

 (0.0762) (0.2000) (0.0996) (0.250) (0.1640) (0.0745) (0.0725) (0.0707) (0.071) (0.214) 

Robust standard errors in parentheses                                                                                                                                                                  ‡  p<0.01, † p<0.05, * p<0.1 
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Table 4.1 The SFA gravity model Results, Panel B - Period-II (2007-2016) – Continued from previous page. 

Data Estimation 

Period 
PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII 

Commodity code  00-09 11-12 21-29 32-35 41-43 51-59 61-69 71-79 81-89 93-97 

Variables             

BothRCEP 1.114‡ 2.153‡ 1.590‡ 4.329‡ 1.505‡ 1.446‡ 1.055‡ 0.777‡ 0.386‡ 1.478‡ 

 (0.0609) (0.1640) (0.0814) (0.2160) (0.1320) (0.0599) (0.0575) (0.0562) (0.0568) (0.1750) 

BothTPP 0.618‡ -0.262* -0.547‡ 0.173 -0.237 † 0.844‡ 0.781‡ 0.715‡ 0.941‡ 0.492‡ 

 (0.0538) (0.1490) (0.0726) (0.2020) (0.1170) (0.0499) (0.0472) (0.0461) (0.0464) (0.1520) 

OneTPPexp -0.279‡ -1.230‡ -1.594‡ -0.284 -1.664‡ -0.0346 -0.0547 0.00166 0.653‡ 1.162‡ 

 (0.0888) (0.2340) (0.1160) (0.2910) (0.1930) (0.0863) (0.0841) (0.0818) (0.0829) (0.2570) 

BothWTO 0.698‡ 0.910‡ 0.856‡ 1.066‡ 0.0406 0.976‡ 1.213‡ 1.021‡ 1.363‡ 0.656‡ 

 (0.0450) (0.1450) (0.0763) (0.2320) (0.1070) (0.0438) (0.0387) (0.0380) (0.0370) (0.1320) 

Constant -6.713 -45.31* 76.00‡ 60.28 146.1‡ -2.31 -12.71 -28.34 † -13.64 178.7‡ 

 (10.360) (25.430) (16.970) (42.200) (26.580) (10.050) (10.530) (12.250) (13.430) (60.280) 

           

Observations 44,765 7,801 24,628 5,310 9,453 44,420 54,067 54,555 51,318 5,935 

Number of it 600 120 540 216 180 540 540 540 480 148 

Country FE YES YES YES YES YES YES YES YES YES YES 

Year FE YES YES YES YES YES YES YES YES YES YES 

Gamma 0.542 0.232 0.52 0.607 0.998 0.362 0.793 0.102 0.371 0.428 

sigma_u 2.565 1.498 2.725 4.234 64.61 1.717 4.435 0.749 1.638 2.155 

sigma_v 2.357 2.726 2.62 3.408 2.514 2.277 2.266 2.218 2.131 2.491 

sigma2 12.13 9.674 14.29 29.54 4180 8.132 24.81 5.481 7.222 10.85 

Robust standard errors in parentheses                                                                                                                                                             ‡  p<0.01, † p<0.05, * p<0.1 

Note: Stochastic Frontier Approach (SFA) gravity model coefficients with heteroskedastic robust standard errors provided in parenthesis. ‡, † and * are significant at 

the 1%, 5% and 10% level, respectively.  Commodity codes are provided across column, and descriptions of variables run down rows. 
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Panel C - Period-III (1995-2016) 

Data Estimation Period PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII 

Commodity code  00-09 11-12 21-29 32-35 41-43 51-59 61-69 71-79 81-89 93-97 

Variables             

Log of importer's GDP  0.683‡ 0.426‡ 0.724‡ 0.277‡ 0.278‡ 0.530‡ 0.907‡ 1.081‡ 1.135‡ 1.093‡ 

 (0.0076) (0.0213) (0.0124) (0.0353) (0.0177) (0.0074) (0.0066) (0.0066) (0.0064) (0.0212) 

Log of exporter's GDP  -0.328 0.928* -0.427 -1.653† -0.551 0.497† 0.354* 1.173‡ -0.682† 0.696 

 (0.2510) (0.5190) (0.3100) (0.8150) (0.6150) (0.2060) (0.1970) (0.2210) (0.3410) (1.0170) 

Log of importer's population  -0.136‡ -0.0558† 0.0907‡ 0.226‡ 0.478‡ 0.297‡ -0.0678‡ -0.116‡ -0.304‡ -0.469‡ 

 (0.0080) (0.0227) (0.0126) (0.0357) (0.0193) (0.0079) (0.0069) (0.0070) (0.0067) (0.0227) 

Log of exporter's population  0.133 -0.13 -0.414‡ -0.736* -1.696‡ -0.363‡ 0.250† -0.0764 0.388† -1.687‡ 

 (0.1060) (0.2460) (0.1550) (0.4350) (0.3720) (0.1050) (0.0994) (0.1150) (0.1580) (0.5650) 

Log of distance  -1.166‡ -0.996‡ -1.005‡ -1.614‡ -0.733‡ -1.126‡ -1.383‡ -0.994‡ -1.122‡ -1.214‡ 

 (0.0212) (0.0599) (0.0325) (0.0921) (0.0510) (0.0203) (0.0184) (0.0182) (0.0180) (0.0602) 

Log of exporter's openness  0.408† 0.806† -0.788‡ 0.569 -2.787‡ 0.404† 1.250‡ 1.500‡ 1.100‡ -2.437‡ 

 (0.1780) (0.3820) (0.2530) (0.6570) (0.5440) (0.1690) (0.1440) (0.1790) (0.2630) (0.8800) 

Log of exporter's remoteness  -0.271 0.274 -0.149 -0.193 1.367‡ 0.0644 0.198 0.406† 0.12 -2.997‡ 

 (0.1740) (0.3610) (0.2130) (0.5430) (0.3940) (0.1520) (0.1640) (0.1950) (0.3250) (0.8230) 

Contiguity 0.634‡ 0.974‡ -0.075 0.164 0.838‡ 0.193‡ 0.0292 0.332‡ 0.259‡ 0.342† 

 (0.0556) (0.1420) (0.0716) (0.1730) (0.1180) (0.0548) (0.0543) (0.0538) (0.0543) (0.1640) 

Common language 0.170‡ 0.261‡ -0.00053 0.566‡ 0.0294 0.357‡ 0.538‡ 0.427‡ 0.310‡ 0.653‡ 

 (0.0354) (0.0947) (0.0521) (0.1310) (0.0817) (0.0344) (0.0323) (0.0303) (0.0311) (0.0896) 

Common colony 0.659‡ 0.640‡ 0.513‡ 0.705‡ 0.271‡ 0.761‡ 0.937‡ 0.581‡ 0.533‡ 1.143‡ 

 (0.0313) (0.0824) (0.0496) (0.1250) (0.0671) (0.0300) (0.0278) (0.0270) (0.0271) (0.0747) 

Robust standard errors in parentheses                                                                                                                                                                   ‡  p<0.01, † p<0.05, * p<0.1 
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Table 4.1 The SFA gravity model Results, Panel C - Period-III (1995-2016) – Continued from previous page. 

 

Data Estimation Period PeriodIIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII 

Commodity code  00-09 11-12 21-29 32-35 41-43 51-59 61-69 71-79 81-89 93-97 

Variables             

Log of exporter's landarea 0.000‡ 0.000‡ 0.000‡ 0.000‡ 0.000‡ 0.000‡ 0.000‡ 0.000 0.000‡ 0.000 

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

Log of real effective exchange rate  -0.0048 -0.441‡ 0.250‡ 0.126 0.143 0.0689 0.0309 0.223‡ 0.295‡ 0.297† 

 (0.049) (0.150) (0.075) (0.214) (0.115) (0.047) (0.042) (0.042) (0.041) (0.136) 

Log of importer's primary product's 

tariff 
0.194‡ 0.259‡ 0.142‡ 0.295‡ 0.190‡ 0.102‡ 0.198‡ 0.189‡ 0.140‡ 0.095‡ 

 (0.012) (0.032) (0.017) (0.046) (0.027) (0.010) (0.010) (0.010) (0.010) (0.032) 

Log of importer's manufacturing 

tariff 
-0.036‡ -0.0295 -0.0223 -0.094† -0.069† 0.082‡ 0.078‡ -0.046‡ 0.00080 0.066* 

 (0.012) (0.033) (0.017) (0.045) (0.028) (0.012) (0.012) (0.011) (0.011) (0.035) 

Log of FDI 0.097† 0.0293 0.089* 0.0496 -0.066 0.0316 0.018 -0.0557 0.108† 0.0978 

 (0.039) (0.072) (0.051) (0.167) (0.139) (0.037) (0.035) (0.039) (0.051) (0.198) 

Log of tourist arrivals  0.433‡ -1.421‡ 0.635‡ 0.875† 3.547‡ 0.818‡ 0.767‡ 0.244‡ 0.541‡ 1.025† 

 (0.109) (0.187) (0.139) (0.350) (0.216) (0.083) (0.090) (0.089) (0.138) (0.401) 

Log of tourist departures  -0.249* -0.495* 0.0027 0.21 -0.115 -0.229* -0.276† -0.133 0.178 0.575 

 (0.136) (0.279) (0.172) (0.491) (0.361) (0.119) (0.117) (0.129) (0.188) (0.527) 

Log of exporter's diversification -2.067‡ -2.677‡ 1.807‡ 7.875‡ 13.56‡ 0.388 -0.56 -1.275‡ -1.554‡ 0.714 

 (0.470) (0.826) (0.596) (1.684) (1.188) (0.386) (0.384) (0.419) (0.586) (2.364) 

BothAFTA -0.195‡ 0.558‡ -0.797‡ -2.155‡ -1.235‡ -0.0579 -0.075 0.830‡ 0.479‡ 0.426‡ 

 (0.0547) (0.1420) (0.0707) (0.1850) (0.1180) (0.0537) (0.0524) (0.0521) (0.0524) (0.1540) 

Robust standard errors in parentheses                                                                                                                                                                    ‡  p<0.01, † p<0.05, * p<0.1 

Continued on next page. 
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Table 4.1 The SFA gravity model Results, Panel C - Period-III (1995-2016) – Continued from previous page. 

 

Data Estimation Period PeriodIIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII 

Commodity code  00-09 11-12 21-29 32-35 41-43 51-59 61-69 71-79 81-89 93-97 

Variables             

BothRCEP 1.036‡ 1.672‡ 1.393‡ 4.101‡ 1.137‡ 1.489‡ 1.036‡ 0.778‡ 0.242‡ 1.105‡ 

 (0.0438) (0.1170) (0.0578) (0.1620) (0.0957) (0.0432) (0.0413) (0.0412) (0.0413) (0.1250) 

BothTPP 0.445‡ -0.101 -0.362‡ -0.041 -0.173† 0.641‡ 0.595‡ 0.559‡ 0.875‡ 0.504‡ 

 (0.0388) (0.1080) (0.0513) (0.1520) (0.0851) (0.0362) (0.0338) (0.0338) (0.0336) (0.1070) 

OneTPPexp -0.230‡ -0.583‡ -1.333‡ -0.304 -1.402‡ -0.0704 0.0249 0.110* 0.666‡ 1.337‡ 

 (0.0643) (0.1680) (0.0835) (0.2160) (0.1410) (0.0629) (0.0614) (0.0610) (0.0613) (0.1880) 

BothWTO 0.605‡ 0.857‡ 0.765‡ 0.917‡ -0.0616 0.888‡ 1.049‡ 0.900‡ 1.258‡ 0.716‡ 

 (0.0353) (0.1130) (0.0588) (0.1800) (0.0802) (0.0340) (0.0296) (0.0296) (0.0286) (0.0971) 

Constant 8.779 8.817 16.21† 52.34† -9.965 -12.38† -28.77‡ -48.69‡ -13.82* 63.40† 

 (5.478) (13.360) (8.2110) (21.130) (18.520) (5.6880) (4.8970) (6.1680) (7.9230) (28.480) 

Observations 74,401 12,714 41,809 8,652 15,545 72,995 90,806 90,214 84,920 10,452 

Number of it 1,208 241 1,086 409 361 1,072 1,053 1,052 916 264 

Country FE YES YES YES YES YES YES YES YES YES YES 

Year FE YES YES YES YES YES YES YES YES YES YES 

Gamma 0.293 0.599 0.353 0.639 0.646 0.082 0.672 0.0974 0.357 0.442 

sigma_u 1.476 3.193 1.863 4.42 3.261 0.659 3.154 0.72 1.547 2.136 

sigma_v 2.292 2.612 2.525 3.319 2.413 2.205 2.205 2.191 2.074 2.398 

sigma2 7.43 17.01 9.844 30.55 16.46 5.294 14.81 5.318 6.696 10.32 

Robust standard errors in parentheses                                                                                                                                                             ‡  p<0.01, † p<0.05, * p<0.1 

Note: Stochastic Frontier Approach (SFA) gravity model coefficients with heteroskedastic robust standard errors provided in parenthesis. ‡, † and * are significant at the 

1%, 5% and 10% level, respectively.  Commodity codes are provided across column, and descriptions of VARIABLES   run down rows. See also  the related Period-I 

and Period-II The SFA gravity model estimates in appendix 1, Table 4.1. FDI=Foreign Direct Investment 
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Part II: Gravity model Coefficients, SITC Two Digit Sectors Clustered at SITC one-Digit Level –ASEAN3  

Table 4.5 SFA Trade Gravity Model Coefficients for Standard Trade Determinants with Exports as Dependent Variable, ASEAN3, SITC II Digit Products 

Clustered at SITC I Digit Level 

Panel A - Period-I (1995-2004) 

Data Estimation Period PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI 

Commodity code  00-09 11-12 21-29 32-35 41-43 51-59 61-69 71-79 81-89 93-97 

Variables             

Log of importer's GDP  0.101  0.123  0.574‡  0.835  -1.057† 0.060  0.364‡  0.176‡  1.198‡  0.428‡  

 (0.074) (0.202) (0.085) (0.519) (0.455) (0.102) (0.060) (0.056) (0.045) (0.102) 

Log of exporter's GDP  -0.563 0.614 -1.080 -6.876* 0.095 1.024 0.906 -0.003 0.133 0.524 

 (1.146) (2.171) (1.181) (3.758) (2.748) (1.009) (0.623) (0.730) (1.358) (1.403) 

Log of importer's population  0.434‡  -0.010 0.081 -2.065‡  0.612 0.219† 0.110* 0.037 -0.406‡  -0.126 

 (0.070) (0.234) (0.075) (0.483) (0.502) (0.104) (0.059) (0.065) (0.047) (0.110) 

Log of exporter's population  -0.712 -0.274 1.325 0.900 3.190 -1.046 -0.587 0.097 -0.112 0.966 

 (1.214) (2.738) (1.275) (4.144) (2.631) (1.159) (0.679) (0.810) (1.367) (1.639) 

Log of distance  -0.728‡  -0.902* -0.563‡  -0.872 0.109 0.160 -0.681‡  -0.622‡  -0.634‡  -1.117‡  

 (0.174) (0.468) (0.177) (0.938) (1.026) (0.191) (0.151) (0.147) (0.123) (0.327) 

Log of exporter's openness  0.220 0.632 -0.306 -3.029† 0.353 -0.521† 0.073 0.597‡  0.389 -0.463 

 (0.301) (0.572) (0.316) (1.293) (0.520) (0.251) (0.147) (0.189) (0.350) (0.386) 

Log of exporter's remoteness  -0.186 0.951 -0.436 0.017 -0.439 -0.338 -0.750‡  -0.058 -0.198 -1.883‡  

 (0.425) (0.812) (0.432) (1.441) (0.756) (0.363) (0.224) (0.264) (0.467) (0.561) 

Contiguity -0.608† -0.685 1.117‡  0.089 -2.732‡  -0.640† -0.443* 0.250 0.167 1.200* 

 (0.264) (0.754) (0.247) (1.642) (0.899) (0.312) (0.241) (0.249) (0.230) (0.619) 

Common colony 0.284 1.288† 1.123‡  -1.708 -1.545† 0.725† -0.103 0.173 0.278* 0.990† 

 (0.221) (0.613) (0.238) (1.581) (0.773) (0.293) (0.196) (0.197) (0.164) (0.390) 

Log of exporter's landarea 0.000* 0.000 0.000 0.000 0.000 0.000 0.000 0.000** 0.000 0.000 

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

Robust standard errors in parentheses                                                                                                                                                               ‡  p<0.01, † p<0.05, * p<0.1 
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Table 4.5 The SFA gravity model Results, Panel A - Period-I (1995-2004) – Continued from previous page. 

Data Estimation Period PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI 

Commodity code  00-09 11-12 21-29 32-35 41-43 51-59 61-69 71-79 81-89 93-97 

Variables             

Log of real effective exchange rate  -0.467 -0.195 -0.645 5.878‡  -3.824 -1.479‡  -0.812† -0.871† 0.341 -1.718† 

 (0.445) (1.113) (0.408) (1.768) (2.612) (0.538) (0.379) (0.368) (0.255) (0.697) 

Log of importer's primary product's tariff -0.295† -0.210 -0.462‡  -0.760 -1.400* -0.218 0.184* 0.238† -0.003 -0.372* 

 (0.127) (0.247) (0.130) (0.686) (0.792) (0.210) (0.105) (0.107) (0.076) (0.200) 

Log of importer's manufacturing tariff -0.034 -0.038 0.181† 0.984* 0.650 0.205 -0.152† -0.202‡  -0.156‡  -0.090 

 (0.087) (0.174) (0.092) (0.537) (0.515) (0.133) (0.076) (0.076) (0.061) (0.148) 

Log of Foreign Direct 

Investment,inflows  0.671* -0.980 0.806† 0.718 1.441† 0.788† 0.022 0.103 0.187 0.602 

 (0.376) (0.703) (0.390) (1.369) (0.683) (0.337) (0.196) (0.229) (0.398) (0.421) 

Log of tourist arrivals  0.029 -2.304 0.283 0.938 0.191 0.119 -0.132 -0.022 -0.239 0.984 

 (0.948) (1.705) (0.950) (3.342) (1.669) (0.798) (0.488) (0.563) (1.082) (0.935) 

Log of tourist departures  -0.011 2.104† -0.801 -0.407 -0.874 -0.735 0.335 0.350 0.377 -1.292† 

 (0.538) (1.042) (0.538) (1.865) (0.958) (0.460) (0.281) (0.329) (0.602) (0.616) 

Log of exporter's diversification -3.944 3.759 -9.121 18.930 -25.320 -9.134 -1.703 -6.233 -3.861 0.350 

 (8.487) (16.730) (8.926) (32.180) (16.710) (7.518) (4.490) (5.322) (9.143) (10.280) 

BothAFTA 0.120 -0.054 0.256 -0.034 -0.682 0.016 0.029 -0.201 0.683‡  0.445 

 (0.335) (0.880) (0.339) (2.269) (2.993) (0.483) (0.294) (0.304) (0.251) (0.718) 

BothRCEP -0.430* -0.097 0.855‡  0.799 1.628 0.137 0.639‡  0.034 -1.036‡  -0.102 

 (0.235) (0.633) (0.232) (1.446) (1.660) (0.399) (0.215) (0.233) (0.171) (0.525) 

Robust standard errors in parentheses                                                                                                                                                                 ‡  p<0.01, † p<0.05, * p<0.1 
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Table 4.5 The SFA gravity model Results, Panel A - Period-I (1995-2004) – Continued from previous page. 

Data Estimation 

Period 
PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI 

Commodity code  00-09 11-12 21-29 32-35 41-43 51-59 61-69 71-79 81-89 93-97 

Variables             

BothTPP -0.550† -0.310 -0.413* 2.422* -0.242 -1.617‡ -0.614‡ -0.168 -0.014 0.377 

 (0.240) (0.617) (0.237) (1.343) (1.728) (0.474) (0.209) (0.227) (0.148) (0.469) 

OneTPPexp -0.797† -0.960 -0.725† 2.985* -0.851 -2.331‡ -0.580* -0.933‡ 0.008 1.516† 

 (0.358) (0.849) (0.368) (1.790) (2.494) (0.565) (0.322) (0.334) (0.286) (0.702) 

BothWTO -0.204 0.311 -1.583† -2.004 -6.921‡ -0.035 -0.429 -0.695† -0.166 -0.691 

 (0.492) (1.661) (0.673) (2.131) (1.412) (0.510) (0.350) (0.321) (0.252) (0.630) 

Constant 21.600 -4.443 10.320 169.1† -27.310 4.339 3.136 -1.176 -12.600 22.740 

 (15.270) (28.980) (15.490) (70.490) (37.000) (13.060) (8.193) (9.586) (14.770) (18.720) 

OneTPPimp -0.550† -0.31 -0.413* 2.422* -0.242 -1.617‡ -0.614‡ -0.168 -0.0142 0.377 

Observations 1,539 196 1,379 74 53 691 2,047 1,688 3,176 444 

Number of it 219 45 208 41 32 184 211 211 188 40 

Country FE YES YES YES YES YES YES YES YES YES YES 

Year FE YES YES YES YES YES YES YES YES YES YES 

Gamma 0.351 0.997 0.284 0.999 0.00516 0.343 5.93E-05 0.0477 0.372 0.000209 

sigma_u 1.754 36.75 1.419 72.07 0.091 1.59 0.0197 0.52 1.737 0.0349 

sigma_v 2.384 2.047 2.253 1.953 1.263 2.2 2.555 2.325 2.259 2.412 

sigma2 8.761 1354 7.089 5197 1.604 7.369 6.528 5.675 8.118 5.818 

Note: Stochastic Frontier Approach (SFA) gravity model coefficients with heteroskedastic robust standard errors provided in parenthesis. ‡, † and *  are significant at 

the 1%, 5% and 10% level, respectively.  Commodity codes are provided across column, and descriptions of variables run down rows.  
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Panel B - Period-II (2007-2016) 

Data Estimation Period PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII 

Commodity code  00-09 11-12 21-29 32-35 41-43 51-59 61-69 71-79 81-89 93-97 

Variables             

Log of importer's GDP  0.373‡ -0.310† 0.264‡ 2.856† -0.626 0.351‡ 0.476‡ 0.472‡ 1.029‡ 0.296‡ 

 (0.0511) (0.1370) (0.0798) (1.1510) (0.4410) (0.1060) (0.0598) (0.0616) (0.0367) (0.0771) 

Log of exporter's GDP  0.353 -1.918 -0.0073 6.213 2.89 1.338 -0.0467 0.531 0.265 1.105 

 (1.1070) (1.1720) (0.6240) (3.9780) (2.8280) (0.8740) (1.1030) (0.5650) (1.1710) (1.7880) 

Log of importer's population  0.220‡ 0.431‡ 0.052 -1.973† 0.266 0.267† 0.00025 -0.232‡ -0.326‡ 0.169† 

 (0.0543) (0.1430) (0.0773) (0.9590) (0.4910) (0.1060) (0.0606) (0.0654) (0.0394) (0.0837) 

Log of exporter's population  -0.778 0.609 0.245 -7.119† 2.264 -1.740‡ -0.413 -1.011† 1.374* -0.551 

 (0.8630) (0.7800) (0.4220) (3.0160) (1.9450) (0.5750) (0.7180) (0.3930) (0.7600) (1.0710) 

Log of distance  -0.603‡ -0.482* -0.776‡ -2.63 -1.659 -0.166 -0.610‡ -0.138 -0.0388 -0.0638 

 (0.1210) (0.2710) (0.1590) (2.0400) (1.0360) (0.1980) (0.1240) (0.1410) (0.0884) (0.1950) 

Log of exporter's openness  -0.102 -0.04 -0.0649 -0.125 0.288 -0.337‡ -0.0031 -0.142† -0.13 -0.689‡ 

 (0.1210) (0.1160) (0.0573) (0.3970) (0.2680) (0.0828) (0.1090) (0.0603) (0.1200) (0.1950) 

Log of exporter's remoteness  0.0824 -0.906‡ 0.0778 0.0395 0.978 -0.235 0.00458 -0.199 0.173 -2.663‡ 

 (0.3920) (0.3170) (0.2080) (1.0570) (0.8610) (0.2830) (0.3660) (0.2120) (0.4350) (0.8040) 

Contiguity 0.632‡ 0.59 1.616‡ 0.524 0.172 0.425 1.571‡ 1.885‡ 1.673‡ 1.701‡ 

 (0.1960) (0.3950) (0.2260) (2.4280) (0.9790) (0.2870) (0.1890) (0.2120) (0.1700) (0.3900) 

Common colony 0.646‡ -0.0263 -0.18 2.356 -3.479‡ 0.419 0.393† 0.183 -0.145 0.412* 

 (0.1400) (0.3300) (0.1950) (1.8500) (0.9620) (0.2680) (0.1690) (0.1830) (0.1250) (0.2400) 

Log of exporter's landarea 0.000 0.000* 0.000† 0.000* -0.000† 0.000 0.000 0.000 -0.000† -0.000 

 (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) 

Robust standard errors in parentheses                                                                                                                                                                ‡  p<0.01, † p<0.05, * p<0.1 

Continued on next page. 
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Table 4.5 The SFA gravity model Results, Panel B - Period-II (2007-2016) – Continued from previous page. 

Data Estimation Period PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII 

Commodity code  00-09 11-12 21-29 32-35 41-43 51-59 61-69 71-79 81-89 93-97 

Variables             

Log of real effective exchange rate  -0.125 0.355 -0.192 -7.793* 0.062 0.174 0.898† 0.109 1.458‡ 1.360† 

 (0.2950) (0.6860) (0.3980) (4.0620) (2.3080) (0.6260) (0.3520) (0.3650) (0.2150) (0.5670) 

Log of importer's primary product's tariff -0.111* 0.250* 0.0369 1.244* 0.0518 0.185 0.246‡ 0.216‡ 0.130‡ 0.104 

 (0.0581) (0.1310) (0.0804) (0.6460) (0.4130) (0.1160) (0.0677) (0.0733) (0.0449) (0.1020) 

Log of importer's manufacturing tariff 0.00092 -0.362‡ -0.137† 0.104 -0.422 0.00405 -0.133† -0.117* -0.214‡ -0.518‡ 

 (0.0542) (0.1070) (0.0696) (0.5160) (0.3290) (0.0907) (0.0586) (0.0598) (0.0435) (0.0978) 

Log of Foreign Direct 

Investment,inflows  
0.341 0.218 -0.209 1.454 -2.195* -0.241 -0.088 1.142‡ -0.4 -1.595 

 (0.5650) (0.5210) (0.3030) (2.2170) (1.3230) (0.4420) (0.5430) (0.3270) (0.6180) (0.9810) 

Log of tourist arrivals  -0.155 1.918‡ 0.231 -0.129 -0.457 0.890* 0.958 0.531 0.833 4.218‡ 

 (0.6370) (0.5850) (0.3070) (2.3200) (1.2930) (0.4870) (0.5870) (0.3760) (0.6400) (0.9620) 

Log of tourist departures  0.244 0.425 0.0806 -2.274† 0.633 0.166 0.00193 -0.0968 -0.0498 -0.114 

 (0.3550) (0.3290) (0.1800) (1.0120) (0.8210) (0.2400) (0.3160) (0.1570) (0.3350) (0.5100) 

Log of exporter's diversification -1.032 -3.295 0.0739 -6.659 -1.462 -0.313 -0.664 6.910‡ -0.184 9.778† 

 (2.6700) (2.7930) (1.3250) (9.7880) (6.5720) (2.0230) (2.5270) (1.7180) (3.0630) (4.2410) 

BothAFTA 0.158 0.455 -2.252‡ 1.721 -5.551‡ -0.076 -0.492† -0.146 0.25 -1.638‡ 

 (0.2350) (0.4810) (0.2950) (3.7800) (1.9780) (0.3940) (0.2390) (0.2630) (0.1970) (0.4560) 

BothRCEP 0.0661 -0.309 1.283‡ -1.952 -0.18 -0.553* 0.737‡ 0.322 0.653‡ 2.667‡ 

 (0.1760) (0.3640) (0.2280) (2.5920) (1.0930) (0.3010) (0.1770) (0.2060) (0.1430) (0.3570) 

Robust standard errors in parentheses                                                                                                                                                                 ‡  p<0.01, † p<0.05, * p<0.1 

Continued on next page. 
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Table 4.5 The SFA gravity model Results, Panel B - Period-II (2007-2016) – Continued from previous page. 

Data Estimation 

Period 
PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII 

Commodity code  00-09 11-12 21-29 32-35 41-43 51-59 61-69 71-79 81-89 93-97 

Variables             

BothTPP -0.909‡ 0.16 -1.348‡ -3.06 -0.732 -1.114‡ 0.158 -0.358* 0.195 -1.125‡ 

 (0.1740) (0.3620) (0.2210) (2.1940) (0.9030) (0.2850) (0.1620) (0.1890) (0.1250) (0.3360) 

OneTPPexp -1.057‡ -1.000† -3.068‡ -0.519 -4.801‡ -2.060‡ -0.356 -1.058‡ -0.023 -2.140‡ 

 (0.2630) (0.4960) (0.3160) (2.6160) (1.3180) (0.4060) (0.2600) (0.2760) (0.2200) (0.5030) 

BothWTO 1.912‡  0.583 0.754  0.535 0.371 0.298 0.664‡ 0.175 

 (0.3420)  (0.5970) (4.7900)  (0.8290) (0.3730) (0.3200) (0.1870) (0.4000) 

Constant -2.804 27.33† 4.657 66.42 -39.39 -9.347 10.32 -15.24† -41.70‡ 20.7 

 (10.890) (10.900) (6.703) (495.500) (32.0500) (8.9630) (290.600) (6.3630) (11.8300) (23.9700) 

Observations 3,123 591 2,098 137 137 1,337 3,148 2,884 5,382 869 

Number of it 281 60 270 65 52 246 266 259 233 45 

Country FE YES YES YES YES YES YES YES YES YES YES 

Year FE YES YES YES YES YES YES YES YES YES YES 

Gamma 0.421 0.000227 2.25E-05 5.25E-07 0.998 7.49E-06 0.233 4.74E-05 0.408 0.998 

sigma_u 2.02 0.0344 0.0128 0.00282 56.24 0.00759 1.42 0.0184 1.976 52.88 

sigma_v 2.369 2.282 2.691 3.897 2.209 2.774 2.573 2.674 2.378 2.238 

sigma2 9.693 5.209 7.241 15.18 3167 7.693 8.635 7.152 9.56 2801 

Robust standard errors in parentheses                                                                                                                                                                ‡  p<0.01, † p<0.05, * p<0.1 

Note: Stochastic Frontier Approach (SFA) gravity model coefficients with heteroskedastic robust standard errors provided in parenthesis. ‡, † and * are significant at 

the 1%, 5% and 10% level, respectively.  Commodity codes are provided across column, and descriptions of variables run down rows. 
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Panel C - Period-III (1995-2016) 

Data Estimation Period PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII 

Commodity code  00-09 11-12 21-29 32-35 41-43 51-59 61-69 71-79 81-89 93-97 

Variables             

Log of importer's GDP  0.300‡ -0.0811 0.369‡ 2.021‡ -0.568* 0.264‡ 0.425‡ 0.318‡ 1.112‡ 0.329‡ 

 (0.0396) (0.0998) (0.0748) (0.5080) (0.3190) (0.0719) (0.0407) (0.0372) (0.0263) (0.0592) 

Log of exporter's GDP  -0.546* -0.523 0.00667 0.0716 1.327 -0.0806 -0.320* -0.668‡ -0.834† -0.303 

 (0.3300) (0.5730) (0.2650) (1.3640) (1.0530) (0.2920) (0.1710) (0.2430) (0.3360) (0.3650) 

Log of importer's population  0.299‡ 0.206* -0.0129 -1.585‡ 0.115 0.267‡ 0.042 -0.0146 -0.363‡ 0.0813 

 (0.0404) (0.1080) (0.0696) (0.4720) (0.3300) (0.0703) (0.0408) (0.0407) (0.0280) (0.0641) 

Log of exporter's population  -0.51 -0.129 -0.109 -1.393 1.022 -1.031‡ 0.326† 0.206 1.274‡ 0.105 

 (0.3350) (0.4800) (0.2340) (1.3210) (0.8560) (0.2310) (0.1480) (0.2230) (0.3200) (0.3280) 

Log of distance  -0.582‡ -0.765‡ -0.670‡ -0.972 -1.206* -0.0698 -0.609‡ -0.490‡ -0.244‡ -0.407† 

 (0.0955) (0.2180) (0.1570) (0.9200) (0.7030) (0.1350) (0.0948) (0.0927) (0.0683) (0.1670) 

Log of exporter's openness  0.00109 0.125 0.0179 0.13 0.381† -0.134† 0.113‡ 0.102* 0.0886 -0.0897 

 (0.0764) (0.1210) (0.0511) (0.2720) (0.1650) (0.0565) (0.0357) (0.0605) (0.0847) (0.0740) 

Log of exporter's remoteness  0.0219 -0.16 -0.134 0.527 0.192 -0.26 -0.529‡ 0.12 0.202 -1.725‡ 

 (0.2660) (0.4150) (0.1850) (0.7680) (0.5740) (0.2000) (0.1290) (0.1950) (0.2770) (0.2950) 

Contiguity 0.147 0.308 1.367‡ 2.193 -0.717 -0.0725 0.590‡ 1.006‡ 1.203‡ 1.686‡ 

 (0.1510) (0.3200) (0.2200) (1.4570) (0.6740) (0.2090) (0.1480) (0.1460) (0.1310) (0.3270) 

Common colony 0.647‡ 0.3 0.118 1.193 -2.506‡ 0.441† 0.237* 0.393‡ 0.0628 0.641‡ 

 (0.1140) (0.2660) (0.1980) (1.2500) (0.6680) (0.1920) (0.1260) (0.1220) (0.0939) (0.2040) 

Log of exporter's landarea 0.000‡ 3.03E-06 0.000‡ 0.000‡ -0.000 0.000‡ 0.000‡ 1.07E-06 -0.000* 0.000‡† 

 (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) 

Robust standard errors in parentheses                                                                                                                                                                ‡  p<0.01, † p<0.05, * p<0.1 

Continued on next page. 
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Table 4.5 The SFA gravity model Results, Panel C - Period-III (1995-2016) – Continued from previous page. 

Data Estimation Period PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII 

Commodity code  00-09 11-12 21-29 32-35 41-43 51-59 61-69 71-79 81-89 93-97 

Variables             

Log of real effective exchange rate  -0.207 -0.357 -0.25 0.826 -2.444 -0.355 0.202 -0.0888 0.784‡ 0.417 

 (0.234) (0.510) (0.357) (1.990) (1.577) (0.378) (0.236) (0.234) (0.159) (0.415) 

Log of importer's primary product's 

tariff 
-0.182‡ 0.104 -0.106 0.832† 0.198 0.0976 0.272‡ 0.149‡ 0.0815† -0.122 

 (0.049) (0.100) (0.083) (0.409) (0.308) (0.088) (0.053) (0.052) (0.036) (0.087) 

Log of importer's manufacturing tariff 0.00355 -0.285‡ 0.0126 -0.0791 -0.215 0.0555 -0.141‡ -0.149‡ -0.222‡ -0.348‡ 

 (0.042) (0.081) (0.069) (0.341) (0.236) (0.068) (0.044) (0.042) (0.033) (0.076) 

Log of Foreign Direct 

Investment,inflows  

0.446† -0.0704 0.378‡ -0.355 -0.0654 -0.0060 0.056 0.193 0.214 -0.071 

 (0.181) (0.283) (0.136) (0.653) (0.447) (0.140) (0.083) (0.122) (0.172) (0.161) 

Log of tourist arrivals  -0.443 1.021† -0.451† 0.103 -1.310* 0.107 0.396‡ 0.067 -0.0864 1.351‡ 

 (0.313) (0.497) (0.225) (1.167) (0.750) (0.247) (0.151) (0.230) (0.327) (0.317) 

Log of tourist departures  0.438† 0.346 -0.0729 -0.187 0.798† 0.590‡ 0.261‡ 0.471‡ 0.27 -0.0652 

 (0.174) (0.258) (0.120) (0.495) (0.380) (0.116) (0.076) (0.118) (0.186) (0.170) 

Log of exporter's diversification -2.67 -4.425 0.203 -9.995 -1.577 -3.625† -0.528 -1.809 -3.510* 2.557 

 (1.821) (2.953) (1.243) (7.526) (4.251) (1.464) (0.929) (1.644) (2.042) (1.736) 

BothAFTA 0.287 -0.193 -1.383‡ 2.739 -4.319‡ -0.0925 -0.185 -0.418† 0.362† -1.013‡ 

 (0.183) (0.393) (0.290) (1.781) (1.500) (0.289) (0.184) (0.180) (0.148) (0.382) 

BothRCEP -0.147 -0.147 0.985‡ -0.878 0.378 -0.355 0.472‡ 0.305† 0.0105 1.855‡ 

 (0.135) (0.290) (0.218) (1.401) (0.875) (0.225) (0.134) (0.140) (0.104) (0.289) 

Robust standard errors in parentheses                                                                                                                                                                 ‡  p<0.01, † p<0.05, * p<0.1 

Continued on next page. 
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Table 4.5 The SFA gravity model Results, Panel C - Period-III (1995-2016) – Continued from previous page. 

Data Estimation Period PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII 

Commodity code  00-09 11-12 21-29 32-35 41-43 51-59 61-69 71-79 81-89 93-97 

Variables             

BothTPP -0.857‡ (0.248) -1.130‡ (1.583) (1.138) -1.523‡ (0.179) -0.379‡ (0.018) -0.634† 

 (0.134) (0.286) (0.216) (1.466) (0.792) (0.234) (0.128) (0.131) (0.091) (0.266) 

OneTPPexp -1.040‡ -1.420‡ -2.496‡ 0.596 -4.091‡ -2.548‡ -0.497† -1.106‡ (0.074) -0.787† 

 (0.203) (0.393) (0.317) (1.837) (1.080) (0.314) (0.202) (0.193) (0.166) (0.398) 

BothWTO 1.240‡ (0.395) (0.056) (2.839) -7.210‡ 0.215 0.081 (0.085) 0.335† 0.074 

 (0.271) (1.630) (0.588) (2.674) (1.787) (0.442) (0.253) (0.211) (0.141) (0.339) 

Constant 13.09† 14.090 13.00‡ 4.501 (0.163) 11.28† 3.031 4.887 -22.08‡ 28.48‡ 

 (6.018) (9.182) (4.553) (24.820) (16.790) (4.826) (3.026) (4.372) (5.476) (6.562) 

Observations 5,106 863 3,867 237 205 2,265 5,886 5,174 9,677 1,486 

Number of it 556 117 532 121 93 481 531 523 469 97 

Country FE YES YES YES YES YES YES YES YES YES YES 

Year FE YES YES YES YES YES YES YES YES YES YES 

Gamma 0.365 0.386 5.76E-06 0.000406 0.998 4.49E-06 7.02E-05 0.13 0.388 0.31 

sigma_u 1.82 1.696 0.00857 0.0808 45.78 0.00574 0.0231 0.945 1.88 1.644 

sigma_v 2.402 2.14 3.57 4.008 2.113 2.709 2.754 2.44 2.364 2.451 

sigma2 9.079 7.457 12.75 16.07 2100 7.336 7.586 6.845 9.124 8.712 

           

           

Robust standard errors in parentheses                                                                                                                                                                     ‡  p<0.01, † p<0.05, * 

p<0.1 

Note: Stochastic Frontier Approach (SFA) gravity model coefficients with heteroskedastic robust standard errors provided in parenthesis. ‡, † and * are significant at 

the 1%, 5% and 10% level, respectively.  Commodity codes are provided across column, and descriptions of VARIABLES   run down rows. See also the related Period-

I and Period-II The SFA gravity model estimates in appendix 1, Table 4.5. 
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Part III: Gravity model Coefficients, SITC Two Digit Sectors Clustered at SITC one-Digit Level –ASEAN1 

Table 4.9 SFA Trade Gravity Model Coefficients for Standard Trade Determinants with Exports as Dependent Variable, ASEAN1, SITC II Digit Products 

Clustered at SITC I Digit Level  

Panel A - Period-I (1995-2004) 

Data Estimation Period PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI 

Commodity code  00-09 11-12 21-29 32-35 41-43 51-59 61-69 71-79 81-89 93-97 

Variables             

Log of importer's GDP  -0.273 0.336 0.166 0.523 -371.4‡ 0.322* 0.430‡ 0.726‡ 0.737‡ 0.073 

 (0.248) (1.872) (0.504) (1.031) (53.610) (0.176) (0.111) (0.100) (0.128) (0.161) 

Log of exporter's GDP  0.769 -4.321 5.260 4.330 -92.92‡ 4.144 -1.801 -3.755 -0.868 0.032 

 (2.387) (11.330) (3.687) (5.986) (16.480) (2.679) (1.743) (2.518) (2.569) (3.398) 

Log of importer's population  0.515* -0.169 0.731 -1.029* 469.8‡ -0.411† -0.165 -0.121 -0.246* 0.051 

 (0.266) (1.041) (0.461) (0.530) (64.610) (0.184) (0.119) (0.110) (0.128) (0.160) 

Log of exporter's population  -22.970 -55.43‡ -43.460 -67.300 -771.9‡ -8.955 16.39‡ 43.74‡ -5.717* 58.150 

 (22.610) (10.170) (30.500) (58.040) (108.90) (27.450) (3.418) (3.105) (3.296) (37.300) 

Log of distance  0.575 0.203 4.674* -1.391 108.0‡ -0.595 -0.088 -1.015‡ -0.421 -0.492 

 (0.944) (9.404) (2.444) (5.300) (12.700) (0.548) (0.367) (0.339) (0.388) (0.467) 

Log of exporter's openness  -7.400 -23.070 -10.830 -22.480 -376.1‡ 2.628 10.26‡ 23.07‡ 3.228 26.130 

 (9.856) 0.000 (13.230) (24.660) (55.340) (11.390) (2.778) (2.504) (2.675) (16.250) 

Log of exporter's remoteness  -0.446 2.751 -2.126* -1.301 274.2‡ -2.172† -0.409 0.190 -0.785 -1.062 

 (0.746) (10.990) (1.225) (1.933) (41.120) (0.885) (0.611) (1.499) (1.508) (1.179) 

Contiguity -3.414† -7.071 -2.356 -0.534 732.1‡ 1.003 0.784 1.097* 0.527 3.391‡ 

 (1.590) (14.120) (1.847) (5.363) (98.230) (0.917) (0.583) (0.569) (0.637) (1.103) 

Common colony -0.917 0.483 5.013‡ -4.227 -1,099‡ 0.086 0.815† 0.861‡ 0.623* -1.162‡ 

 (0.758) (10.070) (1.804) (4.478) (156.20) (0.563) (0.345) (0.301) (0.371) (0.406) 

Log of real effective exchange rate  -2.129* -11.100 1.969 -7.046† -400.2‡ -0.099 -0.515 -0.279 -1.218* 0.327 

 (1.116) (12.340) (1.762) (3.011) (55.330) (0.872) (0.595) (0.559) (0.631) (0.783) 

Robust standard errors in parentheses                                                                                                                                                                 ‡  p<0.01, † p<0.05, * p<0.1 
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Table 4.9 The SFA gravity model Results, Panel A - Period-I (1995-2004) – Continued from previous page. 

Data Estimation Period PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI 

Commodity code  00-09 11-12 21-29 32-35 41-43 51-59 61-69 71-79 81-89 93-97 

Variables             

Log of importer's primary product's tariff -0.178 1.879* 0.007 0.235 3.113‡ -0.467† -0.786‡ -0.895‡ -0.664‡ -0.601† 

 (0.228) (0.961) (0.341) (0.471) (0.393) (0.189) (0.145) (0.132) (0.144) (0.247) 

Log of importer's manufacturing tariff 0.717‡ 0.722 0.084 0.023 -253.0‡ 0.329* 0.372‡ 0.350‡ 0.233* -0.179 

 (0.269) (1.804) (0.455) (0.941) (34.130) (0.197) (0.130) (0.120) (0.139) (0.219) 

Log of Foreign Direct 

Investment,inflows  
0.448 2.297‡ 1.238 1.890 18.64‡ -0.315 -0.398* -0.965‡ 0.056 -1.320 

 (0.545) (0.528) (0.773) (1.341) (2.700) (0.643) (0.223) (0.233) (0.245) (0.841) 

Log of tourist arrivals  0.122 0.145 0.116 1.352 103.2‡ -0.631 0.482 0.575 -0.161 1.790* 

 (0.787) (2.678) (1.309) (1.961) (14.790) (0.888) (0.634) (0.718) (0.749) (1.084) 

Log of tourist departures  2.471 -1.619 4.645 5.428  2.564 -0.611 -1.986† 1.126 -4.423 

 (2.075) (3.007) (3.206) (5.463)  (2.593) (1.080) (0.994) (1.035) (3.171) 

OneAFTAimp 2.610† 8.847 6.441‡ -2.418  -0.101 0.484 0.274 1.282‡ 0.090 

 (1.082) (19.360) (2.213) (5.955)  (0.770) (0.511) (0.433) (0.478) (0.710) 

BothRCEP -3.052‡ -4.655 5.178† 10.540  -0.541 0.133 -1.771‡ -0.971† -0.894 

 (0.981) (6.029) (2.541) (6.463)  (0.703) (0.468) (0.435) (0.475) (0.666) 

BothTPP 3.064‡ 3.860 1.675 -2.654  -0.149 -0.534 0.219 0.239 0.404 

 (0.802) (2.520) (1.091) (2.422)  (0.619) (0.374) (0.317) (0.308) (0.549) 

OneTPPexp -4.787‡ -2.667 2.489   -1.760* -2.237‡ -1.497‡ -1.209† 0.331 

 (1.808) (20.300) (1.866)   (1.028) (0.581) (0.560) (0.608) (0.984) 

Robust standard errors in parentheses                                                                                                                                                               ‡  p<0.01, † p<0.05, * p<0.1 
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Table 4.9 The SFA gravity model Results, Panel A - Period-I (1995-2004) – Continued from previous page. 

Data Estimation 

Period 
PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI 

Commodity code  00-09 11-12 21-29 32-35 41-43 51-59 61-69 71-79 81-89 93-97 

Variables             

BothWTO 2.660* 1.768    -1.410 -1.871 -1.409* -1.304* -0.102 

 (1.617) (4.562)    (0.889) (1.147) (0.800) (0.700) (1.033) 

Constant 264.000 841.700 356.600 758.000 7,919‡ 31.680 -187.600 -527.800 72.600 -738.2* 

 (262.400) 0.000 (354.400) (673.200) (1225.000) (315.900) 0.000 0.000 0.000 (435.200) 

           

Observations 237 28 124 104 20 286 575 888 579 198 

Number of it 75 11 56 17 13 67 68 72 64 11 

Country FE YES YES YES YES YES YES YES YES YES YES 

Year FE YES YES YES YES YES YES YES YES YES YES 

Gamma 0 0.992 0.00296 6.9E-10 0.547 0.531 0.000158 0.000155 0.000246 2.85E-10 

sigma_u 0 3.884 0.0879 6.62E-05 0.29 1.577 0.0237 0.0265 0.028 3.23E-05 

sigma_v 1.479 0.345 1.612 2.519 0.264 1.481 1.884 2.131 1.784 1.913 

sigma2 2.187 15.2 2.606 6.343 0.153 4.683 3.552 4.543 3.184 3.659 

Note: Stochastic Frontier Approach (SFA) gravity model coefficients with heteroskedastic robust standard errors provided in parenthesis. ‡, † and * are significant at the 

1%, 5% and 10% level, respectively.  Commodity codes are provided across column, and descriptions of VARIABLES   run down rows.  
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Panel B - Period-II (2007-2016) 

Data Estimation Period PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII 

Commodity code  00-09 11-12 21-29 32-35 41-43 51-59 61-69 71-79 81-89 93-97 

Variables             

Log of importer's GDP  -0.732‡ -0.964 -0.0174 0.0348 68.36‡ -0.341 0.454‡ 0.620‡ 0.677‡ 1.193‡ 

 (0.2290) (0.8730) (0.2770) (0.5410) (0.9140) (0.2530) (0.1220) (0.1010) (0.1060) (0.1490) 

Log of exporter's GDP  -6.859* 2.889 -10.71‡ -5.434 -1,950‡ -5.411 -5.684‡ 0.85 -2.493 -7.709 

 (3.8780) (15.130) (3.3900) (6.4440) (39.120) (4.8720) (2.0720) (1.5560) (1.8570) (6.7230) 

Log of importer's population  0.631‡ 0.306 -0.359 0.128 -43.20‡ 0.598† -0.250† -0.188* -0.278† -0.608‡ 

 (0.2370) (1.0050) (0.2650) (0.5440) (3.1610) (0.2470) (0.1200) (0.1020) (0.1110) (0.1600) 

Log of exporter's population  75.7 11.75 12.52 319.3* -27453 40.74 37.74 28.17 15.99 -115.7 

 (105.00) (387.00) (98.370) (183.40) 0.0000 (141.00) (59.460) (46.620) (56.470) (174.90) 

Log of distance  0.189 0.362 -1.501* -2.96 410.3‡ -0.814 -1.141‡ 0.137 -0.471 -1.036† 

 (0.7420) (3.2380) (0.8800) (1.8180) (6.3060) (0.7490) (0.3480) (0.2830) (0.3220) (0.4460) 

Log of exporter's openness  17.48 4.378 1.334 65.87 -6,683‡ 3.221 8.599 3.498 2.046 -31.49 

 (22.760) (86.340) (21.700) (40.400) (6.6350) (31.110) (13.070) (10.320) (12.590) (40.330) 

Log of exporter's remoteness  -11.27 1.311 0.117 -50.59* 3,527‡ -3.02 -4.633 -3.12 -2.113 21.05 

 (16.420) (57.770) (15.110) (28.420) (16.980) (21.810) (9.2170) (7.1660) (8.6830) (22.760) 

Contiguity 4.977‡ -0.276 1.45 -6.257‡ -267.4‡ 1.835* 0.397 0.598 0.256 1.306 

 (1.0740) (4.3610) (1.2730) (2.4090) (20.530) (0.9560) (0.6020) (0.5570) (0.6610) (0.9950) 

Common colony -1.031* -0.602 -0.237 2.457 388.7‡ 0.886 0.963‡ 1.262‡ 0.206 0.227 

 (0.6090) (2.2620) (0.7700) (1.7350) (23.460) (0.6050) (0.2930) (0.2500) (0.2850) (0.3360) 

Log of real effective exchange rate  -2.04 -9.678* -3.751† 3.475 -230.7‡ -0.981 1.218* 1.345† 0.222 -0.934 

 (1.3000) (5.7490) (1.6220) (2.6040) (3.9000) (1.1740) (0.6270) (0.5290) (0.6570) (0.8720) 

Robust standard errors in parentheses                                                                                                                                                                  ‡  p<0.01, † p<0.05, * p<0.1 
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Table 4.9 The SFA gravity model Results, Panel B - Period-II (2007-2016) – Continued from previous page. 

Data Estimation Period PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII 

Commodity code  00-09 11-12 21-29 32-35 41-43 51-59 61-69 71-79 81-89 93-97 

Variables             

Log of importer's primary product's tariff -0.353 0.107 -0.261 -0.112 -47.56‡ 0.370* -0.433‡ -0.451‡ -0.355‡ -0.0652 

 (0.2510) (1.0890) (0.2550) (0.3810) (4.2420) (0.2190) (0.1270) (0.0964) (0.1180) (0.1860) 

Log of importer's manufacturing tariff -0.0476 0.403 0.35 1.584‡ 79.23‡ -0.413* 0.377‡ 0.00956 0.176 -0.0608 

 (0.2480) (1.0370) (0.3020) (0.5120) (4.1230) (0.2370) (0.1320) (0.1120) (0.1290) (0.1880) 

Log of Foreign Direct 

Investment,inflows  
2.598† -0.61 2.607† 2.703 97.71‡ 2.324 1.575† -0.416 0.797 0.694 

 (1.2540) (4.8680) (1.1920) (2.1350) (6.9920) (1.6300) (0.6860) (0.5510) (0.6500) (3.0310) 

Log of tourist arrivals  4.526 -5.958 6.815* 1.242 2,053‡ 3.144 3.437 -2.161 0.87 1.617 

 (4.7990) (16.650) (3.8400) (7.6480) (39.290) (5.6380) (2.4530) (1.7700) (2.0850) (6.7530) 

Log of tourist departures  -19.11 6.576 -10.46 -71.54 7124 -10.11 -9.102 -3.14 -5.082 32.12 

 (26.140) (96.990) (24.040) (45.350) 0.0000 (34.570) (14.600) (11.410) (13.710) (51.270) 

Log of diversification -24.91 8.319 -89.31‡ -0.905 -3278 -35 -17.61 -0.131 -25.88 -74.25 

 (31.890) (107.10) (30.660) (56.150) 0.0000 (42.760) (18.040) (14.230) (17.330) 0.0000 

BothAFTA -0.062 -1.218 -1.26 -3.577 666.4‡ -1.428 0.199 1.439‡ 0.837* 0.0527 

 (0.9020) (3.7660) (0.9400) (2.1780) (9.5130) (0.9290) (0.4770) (0.3930) (0.4650) (0.7490) 

BothRCEP -1.337 0.111 1.247 10.78‡  -0.0862 -0.612 0.471 -0.721* 0.167 

 (0.8950) (4.0200) (0.9970) (1.9470)  (0.8950) (0.4580) (0.3690) (0.4360) (0.7130) 

BothTPP 1.859‡ 2.344 -2.189‡ 2.516†  0.343 -0.181 -0.770‡ 0.510* -1.033† 

 (0.6980) (2.8850) (0.7520) (1.1790)  (0.5830) (0.3260) (0.2510) (0.3060) (0.5130) 

Robust standard errors in parentheses                                                                                                                                                                ‡  p<0.01, † p<0.05, * p<0.1 

Continued on next page. 
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Table 4.9 The SFA gravity model Results, Panel B - Period-II (2007-2016) – Continued from previous page. 

Data Estimation 

Period 
PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII 

Commodity code  00-09 11-12 21-29 32-35 41-43 51-59 61-69 71-79 81-89 93-97 

Variables             

OneTPPexp 0.0655 -5.038 -1.424 0.806  -0.834 -2.382‡ -2.557‡ -3.012‡ -1.725* 

 (1.0270) (4.5730) (1.1350) (1.8170)  (0.8270) (0.5310) (0.4800) (0.6000) (0.8870) 

BothWTO -2.243 2.455 1.627 -0.947  2.379 0.75 -0.424 -0.0577 -1.587* 

 (1.4280) (4.4290) (2.5870) (3.7760)  (3.0410) (0.7280) (0.5440) (0.7440) (0.9240) 

Constant -368.7 -287.4 167.5 -1,828* 180,654‡ -217.6 -177 -238.2 -39.73 686 

 (607.10) (2298.00) (576.60) (1073.00) (576.70) (824.30) (346.70) (273.10) (332.50) (1046.00) 

           

Observations 453 62 292 153 24 515 1032 1401 1166 272 

Number of it 85 16 75 19 17 79 80 81 72 20 

Country FE YES YES YES YES YES YES YES YES YES YES 

Year FE YES YES YES YES YES YES YES YES YES YES 

Gamma 0.077 0.0000031 0.000276 0 0.979 0.157 0.000094 0.042 0.000058 0.575 

sigma_u 0.828 0.00686 0.0402 0 2.368 1.257 0.026 0.517 0.0205 2.339 

sigma_v 2.868 3.868 2.421 3.198 0.345 2.916 2.685 2.47 2.689 2.01 

sigma2 8.914 14.96 5.864 10.23 5.727 10.09 7.211 6.369 7.23 9.512 

           

Robust standard errors in parentheses                                                                                                                                                                   ‡  p<0.01, † p<0.05, * p<0.1 

Note: Stochastic Frontier Approach (SFA) gravity model coefficients with heteroskedastic robust standard errors provided in parenthesis. ‡, † and * are significant at the 

1%, 5% and 10% level, respectively.  Commodity codes are provided across column, and descriptions of VARIABLES   run down rows. 
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Panel C - Period-III (1995-2016) 

Data Estimation Period PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII 

Commodity code  00-09 11-12 21-29 32-35 41-43 51-59 61-69 71-79 81-89 93-97 

Variables             

Log of importer's GDP  -0.486‡ -0.735† 0.016 0.683* -2.260* (0.025) 0.538‡ 0.649‡ 0.698‡ 0.712‡ 

 (0.148) (0.368) (0.223) (0.381) (1.274) (0.150) (0.078) (0.064) (0.082) (0.105) 

Log of exporter's GDP  (7.484) (3.333) (3.838) (5.962) -58.26‡ (7.252) -5.858‡ (2.207) (2.961) 1.704 

 (10.450) (8.512) (3.499) (6.103) (15.810) (16.240) (1.916) (1.604) (2.084) (13.180) 

Log of importer's population  0.425‡ 0.265 (0.232) (0.447) 6.343‡ 0.245 -0.303‡ -0.164† -0.234‡ -0.321‡ 

 (0.163) (0.421) (0.209) (0.359) (1.294) (0.153) (0.079) (0.067) (0.087) (0.108) 

Log of exporter's population  70.37‡ (150.70) 176.9‡ 274.7‡ -895.6‡ (4.109) 35.620 -49.27* (3.089) -108.6‡ 

 (16.560) (139.50) (56.810) (95.210) (224.90) (21.090) (30.730) (25.920) (11.540) (18.690) 

Log of distance  0.471 (0.050) -1.435* (1.414) 38.14‡ (0.585) -0.895‡ (0.264) (0.419) -1.113‡ 

 (0.536) (1.503) (0.778) (1.541) (13.110) (0.502) (0.247) (0.204) (0.267) (0.318) 

Log of exporter's openness  16.24* (28.650) 36.12‡ 60.42‡ -179.3‡ (5.811) 8.456 -12.62† (2.188) -23.90‡ 

 (9.575) (30.920) (12.810) (21.490) (48.350) (13.280) (6.934) (5.829) (1.777) (6.785) 

Log of exporter's remoteness  (10.100) 28.500 -29.51‡ -44.08† 264.1‡ 4.008 (4.325) 10.35† 1.290 17.240 

 (9.260) (27.550) (10.520) (18.540) (55.910) (14.490) (5.809) (4.766) (3.809) (19.350) 

Contiguity 3.045‡ (0.580) (0.269) -4.039† 16.800 1.040 0.599 0.955† 0.791 1.638† 

 (0.816) (2.439) (1.006) (1.793) (10.820) (0.655) (0.409) (0.383) (0.500) (0.734) 

Common colony -0.638 -0.742 0.633 0.173 20.04† 0.867† 0.918‡ 0.986‡ 0.323 -0.227 

 (0.454) (1.172) (0.659) (1.447) (9.295) (0.426) (0.215) (0.181) (0.238) (0.253) 

Log of real effective exchanfe exchange 

rate  

-1.791† -7.970‡ -1.833* -1.762 5.049 (0.841) 0.519 0.384 -0.312 0.118 

 (0.810) (2.641) (1.105) (1.573) (7.790) (0.744) (0.417) (0.347) (0.484) (0.575) 

Robust standard errors in parentheses                                                                                                                                                                  ‡  p<0.01, † p<0.05, * p<0.1 
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Table 4.9 The SFA gravity model Results, Panel C - Period-III (1995-2016) – Continued from previous page. 

Data Estimation Period PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII 
Commodity code  00-09 11-12 21-29 32-35 41-43 51-59 61-69 71-79 81-89 93-97 

Variables             

Log of importer's primary product's 

tariff 

-0.381† 0.499 -0.394† 0.310 0.706 0.070 -0.398‡ -0.431‡ -0.373‡ -0.351† 

 (0.157) (0.530) (0.190) (0.261) (1.024) (0.143) (0.087) (0.070) (0.095) (0.140) 

Log of importer's manufacturing tariff 0.069 0.127 0.529† 0.706* -5.659† (0.084) 0.317‡ 0.034 0.059 (0.025) 

 (0.176) (0.552) (0.235) (0.360) (2.270) (0.154) (0.088) (0.077) (0.100) (0.139) 

Log of Foreign Direct 

Investment,inflows  

2.604 (1.200) 2.603† 2.190 23.88‡ 2.374 1.620‡ (0.560) 0.727 (1.964) 

 (3.058) (2.632) (1.039) (1.856) (6.935) (4.683) (0.566) (0.479) (0.577) (5.735) 

Log of tourist arrivals  4.896 3.028 (3.306) 2.361 105.0‡ 5.217 3.670† 2.350 1.770 (0.479) 

 (3.152) (8.370) (3.304) (6.010) (21.940) (4.125) (1.821) (1.520) (2.409) (17.340) 

Log of tourist departures  -17.20* 47.400 -50.86‡ -62.81‡ 126.1‡ 0.345 (8.929) 16.05‡ (0.071) 32.89‡ 

 (10.28) (31.49) (12.94) (21.38) (43.480) (14.130) (6.970) (5.833) (4.220) (11.760) 

Log of diversification (29.01) (37.08) (36.61) (11.23) -990.6‡ (45.220) (18.90) -25.00* -30.22* (3.356) 

 (71.14) (80.07) (29.74) (56.31) (221.70) (110.10) (16.570) (13.850) (17.990) (162.80) 

BothAFTA 0.446 0.436 (1.080) (1.871) 22.72* (0.685) 0.289 0.790‡ 0.977‡ 0.181 

 (0.648) (1.865) (0.829) (1.739) (11.600) (0.621) (0.332) (0.274) (0.370) (0.515) 

BothRCEP (0.861) (0.787) 1.468* 11.63‡ 38.49‡ (0.184) (0.412) (0.242) -0.811† (0.550) 

 (0.648) (2.009) (0.851) (1.648) (12.950) (0.598) (0.319) (0.266) (0.351) (0.483) 

BothTPP 1.185† 1.958 -1.213† 0.104 -20.42† 0.044 (0.343) -0.457† 0.375 (0.277) 

 (0.502) (1.519) (0.564) (0.867) (9.216) (0.423) (0.236) (0.186) (0.243) (0.376) 

Robust standard errors in parentheses                                                                                                                                                                 ‡  p<0.01, † p<0.05, * p<0.1 

Continued on next page. 
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Table 4.9 The SFA gravity model Results, Panel C - Period-III (1995-2016) – Continued from previous page. 

Data Estimation 

Period 
PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII 

Commodity code  00-09 11-12 21-29 32-35 41-43 51-59 61-69 71-79 81-89 93-97 

Variables             

OneTPPexp (0.876) (3.448) (1.085) 0.399 3.016 -1.443† -2.140‡ -2.114‡ -1.960‡ (1.035) 

 (0.818) (2.511) (0.939) (1.535) (11.510) (0.634) (0.385) (0.351) (0.476) (0.660) 

BothWTO (1.694) 2.410 (0.032) (0.246)  0.675 0.280 (0.712) (0.310) (0.834) 

 (1.152) (1.994) (1.766) (3.564)  (1.180) (0.602) (0.441) (0.551) (0.619) 

Constant (353.600) 604.700 -706.9† -1,558‡ 3,325‡ 56.350 (161.900) 189.600 51.710 499.500 

 0.000 (759.300) (317.900) (527.200) (1077.00) 0.000 (170.700) (146.600) 0.000 0.000 

Observations 773 99 462 284 48 887 1815 2588 1970 530 

Number of it 178 31 146 40 32 163 166 171 152 34 

Country FE YES YES YES YES YES YES YES YES YES YES 

Year FE YES YES YES YES YES YES YES YES YES YES 

Gamma 0.0000 0.0000 0.0001 0.0000 0.0007 0.1640 0.0001 0.0000 0.0001 0.4790 

sigma_u 0.0070 0.0000 0.0240 0.0000 0.0411 1.1300 0.0210 0.0000 0.0255 2.0180 

sigma_v 2.6000 2.3620 2.3610 3.1050 1.5540 2.5490 2.4640 2.3950 2.7610 2.1050 

sigma2 6.7580 5.5770 5.5740 9.6430 2.4180 7.7730 6.0700 5.7370 7.6230 8.5030 

Robust standard errors in parentheses                                                                                                                                                                 ‡  p<0.01, † p<0.05, * p<0.1 

Note: Stochastic Frontier Approach (SFA) gravity model coefficients with heteroskedastic robust standard errors provided in parenthesis. ‡, † and * are significant at 

the 1%, 5% and 10% level, respectively.  Commodity codes are provided across column, and descriptions of  variables  run down rows. See also the related Period-I and 

Period-II The SFA gravity model estimates in appendix 1, Table 4.9. 

Important Note: FE, RE and PPML Gravity Coefficients were similar to SFA Gravity estimates , and will be provided upon request. 
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Section II: FE, RE and PPML Gravity Models’ Coefficients for Tariff Interaction Variables 

Part I: RE Gravity model Coefficients for Tariff Interaction Variables, SITC Two Digit Sectors Clustered at SITC one-Digit Level –ASEAN6  

Table 4.14: RE Trade Gravity Model Coefficients for Tariff Related Interaction Variables with Exports as Dependent Variable, ASEAN6, SITC II Digit Products 

Clustered at SITC I Digit Level  

Panel A - Period-I (1995-2004) 

Data estimation period PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI 

Commodity code SITC 0 SITC 1 SITC 2 SITC 3 SITC 4 SITC 5 SITC 6 SITC 7 SITC 8 SITC 9 

Variables             
Log of exporter's per capita GDP  0.2746‡  0.048  -0.003 -1.1444‡  -0.074 0.3887‡  0.3358‡  0.7750‡  0.2922‡  0.6352† 

 (0.063) (0.102) (0.065) (0.205) (0.135) (0.049) (0.047) (0.041) (0.051) (0.266) 

Log of importer's per capita GDP  0.5618‡  0.2643‡  0.4903‡  0.3346‡  0.0990‡  0.3854‡  0.6407‡  0.8133‡  0.7382‡  0.9554‡  

 (0.024) (0.038) (0.023) (0.063) (0.032) (0.015) (0.014) (0.014) (0.013) (0.050) 

Log of AVIEPCD  -0.012 0.0643* 0.008 0.1958‡  0.1265‡  -0.0797‡  -0.013 -0.0914‡  0.0586‡  -0.1483‡  

 (0.019) (0.034) (0.019) (0.059) (0.030) (0.013) (0.012) (0.013) (0.012) (0.052) 

Log of distance  -1.7311‡  -1.8306‡  -1.3585‡  -2.0308‡  -1.0700‡  -1.8752‡  -1.9796‡  -1.8201‡  -1.4669‡  -2.0126‡  

 (0.032) (0.057) (0.033) (0.096) (0.054) (0.024) (0.023) (0.024) (0.023) (0.089) 

Log of importer's primary product's tariff -0.1148‡  -0.104 0.1148‡  0.087 -0.060 -0.1855‡  -0.1310‡  -0.2058‡  -0.1814‡  -0.084 

 (0.026) (0.072) (0.040) (0.118) (0.067) (0.029) (0.028) (0.030) (0.028) (0.061) 

Log of importer's manufacturing tariff 0.013 -0.002 -0.047 0.151 0.0994* 0.1399‡  0.0640† -0.0465* -0.035 0.1450† 

 (0.021) (0.062) (0.035) (0.096) (0.059) (0.027) (0.026) (0.028) (0.026) (0.058) 

Log of exporter's primary product's tariff -0.7673‡  -0.3943† -0.4395‡  -2.4422‡  -1.4036‡  -1.1522‡  -1.1362‡  -0.5369‡  -0.5650‡  -0.016 

 (0.114) (0.181) (0.114) (0.367) (0.229) (0.085) (0.083) (0.072) (0.089) (0.373) 

Log of exporter's manufacturing tariff 0.4277‡  -0.032 0.1825‡  0.9235‡  0.6701‡  0.5545‡  0.6932‡  0.3220‡  0.3911‡  0.026 

 (0.063) (0.099) (0.063) (0.199) (0.128) (0.046) (0.045) (0.039) (0.049) (0.205) 

Log of interaction between exporter's and 

importer's primary tariffs 0.3413‡  0.2657† 0.1244* 0.7968‡  -0.003 0.1674‡  0.037 -0.0890† 0.0803* 0.142 

 (0.056) (0.108) (0.065) (0.208) (0.115) (0.047) (0.046) (0.044) (0.048) (0.118) 

Robust standard errors in parentheses                                                                                                                                                                   ‡  p<0.01, † p<0.05, * p<0.1 

 

 



Economic Integration in ASEAN Region, and International Trade linkages with FDI, Tourism and 

Environment  P a g e  | 317 

 

Table 4.14  RE Gravity Model Coefficients: Panel A - Period-I (1995-2004) – Continued from previous page. 

Data Estimation Period PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI 

Commodity code SITC 0 SITC 1 SITC 2 SITC 3 SITC 4 SITC 5 SITC 6 SITC 7 SITC 8 SITC 9 

Variables             

Log of interaction between exporter's 

primary tariff and importer's 

manufacturing tariff -0.131 -0.4321* 0.087 0.8854† 1.8545‡  0.4286‡  0.6632‡  0.5758‡  0.2556† -0.747 

 (0.124) (0.231) (0.140) (0.434) (0.271) (0.107) (0.108) (0.099) (0.113) (0.457) 

Log of interaction between exporter's 

and importer's manufacturing tariffs 0.017 0.325 -0.2164* -1.5323‡  -1.8635‡  -0.4091‡  -0.4826‡  -0.4270‡  -0.1856* 0.586 

 (0.114) (0.199) (0.124) (0.389) (0.252) (0.096) (0.098) (0.087) (0.103) (0.430) 

Constant 15.6745‡   18.5629‡  32.5600‡  20.8454‡  22.3241‡  20.3852‡  16.4721‡  16.3870‡  11.9648‡  

 (0.807)  (0.828) (2.888) (1.577) (0.617) (0.643) (0.580) (0.688) (2.773) 

Observations 23450  3713  14145  2510  4880  22788  29538  28080  26706  3372  

Number of it 500  100  449  154  150  438  423  422  356  88  

Country FE YES YES YES YES YES YES YES YES YES YES 

Year FE YES YES YES YES YES YES YES YES YES YES 

r2_within 0.260  0.257  0.155  0.214  0.104  0.244  0.275  0.285  0.291  0.327  

r2_overall 0.272  0.308  0.237  0.169  0.165  0.263  0.295  0.330  0.329  0.308  

r2_between 0.419  0.679  0.448  0.211  0.469  0.327  0.468  0.698  0.527  0.642  

 

Notes: RE (RE) gravity model coefficients with heteroskedastic robust standard errors provided in parenthesis. ‡, † and * are significant at the 1%, 5% and 10% level, 

respectively.  Commodity codes are provided across column, and descriptions of variables run down rows. AVIEPCD = absolute value of importer & exporter GDP 

difference. 
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Panel B - Period-II (2007-2016)  

Data estimation period PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII 

Commodity code  SITC 0 SITC 1 SITC 2 SITC 3 SITC 4 SITC 5 SITC 6 SITC 7 SITC 8 SITC 9 

Variables             

Log of exporter's per capita GDP  0.2177‡  -0.8459‡  -0.1640† -2.0555‡  0.194  0.4665‡  0.3180‡  0.7757‡  0.3503‡  1.2570‡  

 (0.079) (0.132) (0.081) (0.270) (0.125) (0.048) (0.057) (0.054) (0.070) (0.230) 

Log of importer's per capita GDP  0.5485‡  0.3580‡  0.6197‡  0.3525‡  0.1690‡  0.4756‡  0.6819‡  0.8915‡  0.8907‡  0.9869‡  

 (0.021) (0.034) (0.022) (0.054) (0.029) (0.013) (0.012) (0.012) (0.012) (0.062) 

Log of AVIEPCD 0.0500‡  0.031 -0.002 0.1853‡  0.0721‡  -0.1583‡  -0.0256† -0.0891‡  0.0682‡  0.015 

 (0.017) (0.027) (0.017) (0.045) (0.026) (0.011) (0.010) (0.010) (0.010) (0.053) 

Log of distance  -1.7889‡  -2.3283‡  -1.6062‡  -2.6859‡  -1.1646‡  -1.8581‡  -1.9551‡  -1.7412‡  -1.5375‡  -1.7720‡  

 (0.031) (0.047) (0.028) (0.073) (0.044) (0.020) (0.018) (0.018) (0.018) (0.078) 

Log of importer's primary product's 

tariff 

0.032 0.1321‡  0.037 0.077 0.044 -0.0825‡  -0.014 0.020 -0.003 0.009 

 (0.016) (0.042) (0.024) (0.063) (0.039) (0.017) (0.016) (0.016) (0.015) (0.048) 

Log of importer's manufacturing tariff 0.0267* 0.057 0.1053‡  0.2589‡  0.0913† 0.1211‡  0.0607‡  -0.0553‡  -0.0665‡  0.2463‡  

 (0.015) (0.045) (0.025) (0.065) (0.041) (0.019) (0.018) (0.018) (0.017) (0.048) 

Log of exporter's primary product's 

tariff 

-0.3930‡  -0.4266‡  -0.3496‡  -1.4951‡  -1.0574‡  -0.6537‡  -0.6549‡  -0.4131‡  -0.3773‡  0.6581† 

 (0.090) (0.163) (0.100) (0.332) (0.150) (0.059) (0.070) (0.066) (0.085) (0.333) 

Log of exporter's manufacturing tariff 0.3725‡  -0.2290† 0.2043‡  0.3278* 0.7166‡  0.4578‡  0.5678‡  0.2995‡  0.4064‡  -0.130 

 (0.056) (0.096) (0.059) (0.196) (0.090) (0.035) (0.041) (0.039) (0.050) (0.181) 

Log of interaction between exporter's 

and importer's primary tariff 0.1536† -0.2565† 0.5848‡  1.2544‡  0.7699‡  0.3779‡  0.4262‡  0.2314‡  0.4180‡  0.4290† 

 (0.065) (0.124) (0.074) (0.235) (0.111) (0.045) (0.049) (0.047) (0.054) (0.190) 

Robust standard errors in parentheses                                                                                                                                                                  ‡  p<0.01, † p<0.05, * p<0.1 
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Table 4.14 RE Gravity Model Coefficients: Panel B - Period-II (2007-2016) – Continued from previous page. 

Data Estimation Period PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII 

Commodity code SITC 0 SITC 1 SITC 2 SITC 3 SITC 4 SITC 5 SITC 6 SITC 7 SITC 8 SITC 9 

Variables             

Log of interaction between exporter's 

primary tariff and importer's 

manufacturing tariff 0.074 0.4182† -0.7334‡  -0.8277‡  -0.8979‡  -0.1304† -0.010 0.081 -0.2755‡  -1.1082‡  

 (0.091) (0.174) (0.101) (0.316) (0.156) (0.063) (0.069) (0.066) (0.078) (0.283) 

Log of interaction between exporter's 

and importer's manufacturing tariffs -0.1698† (0.138) 0.2680‡  0.6157† 0.7475‡  -0.1368† -0.4018‡  -0.4613‡  -0.1969‡  0.8280‡  

 (0.085) (0.153) (0.091) (0.294) (0.140) (0.055) (0.063) (0.060) (0.074) (0.260) 

Constant    35.6500‡    19.1234‡  12.6273‡  12.4229‡  (1.512) 

    (2.786)   (0.599) (0.571) (0.715) (2.224) 

Observations 46572  8123  25470  5463  9768  46129  56320  56821  53540  6211  

Number of it 600  120  540  216  180  540  540  540  480  148  

Country FE YES YES YES YES YES YES YES YES YES YES 

Year FE YES YES YES YES YES YES YES YES YES YES 

r2_within 0.219  0.256  0.147  0.227  0.079  0.190  0.225  0.240  0.262  0.251  

r2_overall 0.269  0.257  0.220  0.178  0.143  0.208  0.242  0.274  0.282  0.424  

r2_between 0.551  0.291  0.424  0.189  0.271  0.282  0.435  0.572  0.342  0.569  

Robust standard errors in parentheses                                                                                                                                                                 ‡  p<0.01, † p<0.05, * p<0.1 

Notes: RE (RE) gravity model coefficients with heteroskedastic robust standard errors provided in parenthesis. ‡, † and * are significant at the 1%, 5% and 10% level, 

respectively.  Commodity codes are provided across column, and descriptions of variables run down rows. AVIEPCD = absolute value of importer & exporter GDP 

difference. 
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Panel C - Period-III (1995-2016) 

Data estimation period PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII 

Commodity code SITC 0 SITC 1 SITC 2 SITC 3 SITC 4 SITC 5 SITC 6 SITC 7 SITC 8 SITC 9 

Variables             

Log of exporter's per capita GDP  0.2304‡  -0.4976‡  -0.034 -1.5332† 

 

0.1699* 0.4594‡ 0.3498‡ 0.7950‡ 0.3557‡ 1.1470‡ 

 (0.048) (0.089) (0.050) (0.1757) (0.0958) (0.0335) (0.036) (0.0.033) (0.0.04170 (0.1672) 

Log of importer's per capita GDP  0.5380‡  0.3176‡  0.5498‡  0.3702‡  0.1529‡  0.4345‡  0.6581‡  0.8435‡  0.8198‡  0.9576‡  

 (0.015) (0.024) (0.015) (0.038) (0.020) (0.009) (0.009) (0.009) (0.008) (0.037) 

Log of AVIEPCD 0.0243† 0.0477† -0.007 0.2082‡  0.0944‡  -0.1369‡  -0.0280‡  -0.0948‡  0.0539‡  -0.0647* 

 (0.012) (0.020) (0.012) (0.034) (0.019) (0.008) (0.008) (0.008) (0.007) (0.036) 

Log of distance  -1.7479‡  -2.1291‡  -1.5123‡  -2.5698‡  -1.2168‡  -1.8893‡  -1.9964‡  -1.7886‡  -1.5352‡  -1.8977‡  

 (0.022) (0.034) (0.020) (0.055) (0.032) (0.014) (0.013) (0.014) (0.013) (0.054) 

Log of importer's primary product's tariff -0.005 0.0714† 0.006  0.070  -0.005 -0.1595‡  -0.0861‡  -0.0936‡  -0.1038‡  -0.038 

 (0.014) (0.033) (0.019) (0.052) (0.031) (0.014) (0.013) (0.013) (0.013) (0.039) 

Log of importer's manufacturing tariff 0.001 -0.007 0.0766‡  0.2192‡  0.1082‡  0.1506‡  0.1076‡  -0.016 -0.016 0.1905‡  

 (0.012) (0.033) (0.019) (0.049) (0.031) (0.015) (0.014) (0.014) (0.014) (0.035) 

Log of exporter's primary product's tariff -0.5100‡  -0.4049‡  -0.2815‡  -1.05074‡ -0.8604‡ -0.788‡ -0.7828‡ -0.4564‡ -0.4087‡ -0.3079 

 (0.066) (0.120) (0.067) (0.2393) (0.1256) (0.0451) (0.0485) (0.0444) (0.0555) (0.2344) 

Log of exporter's manufacturing tariff 0.3888‡  -0.1294* 0.1365‡  0.3764 0.4538 0.4663 0.5943 0.3116 0.3862 -0.0133 

 (0.039) (0.069) (0.039) (0.1393) (0737) (0.0262) (0.0281) (0.0256) (0.0323) (0.128) 

Log of exporter's per capita GDP  0.2304‡  -0.4976‡  -0.034 -1.5332‡ 0.1699* 0.4594‡ 0.3498‡ 0.7950‡ 0.3557‡ 1.1470‡ 

 (0.048) (0.089) (0.050) (0.1757) (0.0958) (0.0335) (0.036) (0.033) (0.0417) (0.1672) 

Log of importer's per capita GDP  0.5380‡  0.3176‡  0.5498‡  0.3702‡  0.1529‡  0.4345‡  0.6581‡  0.8435‡  0.8198‡  0.9576‡  

 (0.015) (0.024) (0.015) (0.038) (0.020) (0.009) (0.009) (0.009) (0.008) (0.037) 

Robust standard errors in parentheses                                                                                                                                                                         ‡  p<0.01, † p<0.05, * p<0.1 

 

 

 

 



Economic Integration in ASEAN Region, and International Trade linkages with FDI, Tourism and 

Environment  P a g e  | 321 

 

Table 4.14 RE Gravity Model Coefficients: Panel C - Period-III (1995-2016) – Continued from previous page.  

Data Estimation Period PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII 

Commodity code SITC 0 SITC 1 SITC 2 SITC 3 SITC 4 SITC 5 SITC 6 SITC 7 SITC 8 SITC 9 

Variables             

Log of interaction between exporter's 

and importer's primary tariff 0.2040‡  -0.050 0.2556‡  1.1384‡  0.138 0.6361‡  0.7311‡  0.5132‡  0.4758‡  0.1608* 

 (0.037) (0.074) (0.041) (0.304) (0.123) (0.057) (0.054) (0.055) (0.055) (0.097) 

Log of interaction between exporter's 

primary tariff and importer's 

manufacturing tariff -0.005 0.173 -0.3786‡  0.838 0.7493† 0.242 0.029 0.238 -0.4141‡  0.322 

 (0.073) (0.133) (0.073) (0.720) (0.364) (0.169) (0.163) (0.165) (0.153) (0.476) 

Log of interaction between exporter's 

and importer's manufacturing tariffs -0.1276* -0.108 0.042 -1.3062* -0.8685† -0.5252‡  -0.3532† -0.5640‡  0.091 -0.567 

 (0.068) (0.121) (0.067) (0.741) (0.373) (0.174) (0.167) (0.169) (0.156) (0.481) 

Constant 16.4931‡  32.1132‡  19.2286‡  20.6670‡  20.5993‡  21.7815‡  19.3974‡  19.6514‡  15.7099‡  20.6122‡  

 (0.606) (1.082) (0.614) (2.824) (1.133) (0.517) (0.499) (0.507) (0.506) (0.896) 

Observations 78576  13382  44485  8968  16433  77353  96754  95177  90482  11055  

R-squared 0.000  0.000  0.000  0.220  0.089  0.205  0.240  0.252  0.267  0.273  

R-squared adjusted 0.000  0.000  0.000  0.182  0.068  0.193  0.231  0.244  0.260  0.272  

Number of it 1220  244  1097  413  366  1086  1071  1070  932  268  

Country FE YES YES YES YES YES YES YES YES YES YES 

Year FE YES YES YES YES YES YES YES YES YES YES 

Robust standard errors in parentheses                                                                                                                                                                        ‡  p<0.01, † p<0.05, * p<0.1 
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Table 4.14 RE Gravity Model Coefficients: Panel C - Period-III (1995-2016) – Continued from previous page. 

Data Estimation Period PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII 

Commodity code SITC 0 SITC 1 SITC 2 SITC 3 SITC 4 SITC 5 SITC 6 SITC 7 SITC 8 SITC 9 

           

N_clust 1220  0  0  0  0  0  0  0  0  268  

r2_within 0.229  0.252  0.145  0.220  0.089  0.205  0.240  0.252  0.267  0.272  

r2_overall 0.267  0.263  0.217  0.066  0.002  0.129  0.153  0.169  0.183  0.079  

r2_between 0.482  0.366  0.418  0.018  0.230  0.049  0.064  0.105  0.084  0.010  

Observations 78576  13382  44485  8968  16433  77353  96754  95177  90482  11055  

Robust standard errors in parentheses                                                                                                                                                                        ‡  p<0.01, † p<0.05, * p<0.1 

Notes: RE (RE) gravity model coefficients with heteroskedastic robust standard errors provided in parenthesis. ‡, † and * are significant at the 1%, 5% and 10% level, 

respectively.  Commodity codes are provided across column, and descriptions of variables run down rows. AVIEPCD = absolute value of importer & exporter GDP 

difference. 
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Part II: Gravity model Coefficients for Tariff Interaction Variables, SITC Two Digit Sectors Clustered at SITC one-Digit Level –ASEAN3 

Table 4.17: RE Trade Gravity Model Coefficients for Tariff Related Interaction Variables with Exports as Dependent Variable, ASEAN3, SITC II Digit Products 

Clustered at SITC I Digit Level 

Panel A - Period-I (1995-2004) 

Data estimation period PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI 

Commodity code SITC 0 SITC 1 SITC 2 SITC 3 SITC 4 SITC 5 SITC 6 SITC 7 SITC 8 SITC 9 

Variables             

Log of exporter's per capita GDP  1.252  -1.755 1.665 -11.883 -2.795 0.616 0.832 -0.680 0.367 -0.753 

 (1.528) (4.532) (1.313) (9.613) (8.228) (1.849) (1.096) (1.079) (0.812) (1.806) 

Log of importer's per capita GDP  -0.7495‡  -0.552 0.137 1.262 -7.1692* -0.4430* -0.049 0.171 1.0921‡ 0.3131† 

 (0.284) (0.336) (0.338) (1.884) (4.030) (0.239) (0.157) (0.142) (0.145) (0.158) 

Log of AVIEPCD  0.4335† 0.4211† -0.036 0.101 5.467 0.193 0.2366* -0.031 -0.124 -0.007 

 (0.221) (0.214) (0.279) (1.494) (3.542) (0.182) (0.123) (0.106) (0.117) (0.094) 

Log of distance  -0.6126‡  -1.0891‡  -1.3888‡  -1.2590† 1.5552† -0.006 -1.0627‡  -0.8765‡  -0.7833‡  -1.3151‡  

 (0.117) (0.220) (0.105) (0.549) (0.693) (0.118) (0.078) (0.071) (0.070) (0.177) 

Log of importer's primary product's tariff (0.122) 0.179 -0.161 -0.103 -1.088 -0.096 0.3691‡  0.4878‡  0.2115† -0.3293* 

 (0.128) (0.272) (0.139) (0.911) (1.451) (0.219) (0.109) (0.113) (0.089) (0.173) 

Log of importer's manufacturing tariff (0.124) -0.5323‡  0.034 0.570 -0.095 -0.059 -0.2340‡  -0.3510‡  -0.103 0.051 

 (0.107) (0.176) (0.103) (0.742) (0.852) (0.141) (0.080) (0.080) (0.071) (0.136) 

Log of exporter's primary product's tariff (9.134) 17.572 7.072 -26.207 29.566 2.827 1.455 -12.5995† -1.144 8.755 

 (6.724) (18.240) (7.286) (82.525) (57.975) (8.641) (5.935) (5.306) (4.251) (11.346) 

Log of exporter's manufacturing tariff 9.080  -21.118 -12.538 47.886 -38.324 -4.158 -2.617 16.9438† 1.669 -11.080 

 (8.657) (22.909) (9.294) (106.982) (75.454) (10.962) (7.553) (6.638) (5.376) (13.841) 

Log of interaction between exporter's  

and importer's primary tariff 0.868  -1.492 1.7446‡  -8.0077* 2.689 -0.489 -0.018 -0.329 -0.500 0.044 

 (0.537) (2.062) (0.536) (4.807) (4.600) (0.760) (0.471) (0.369) (0.329) (0.500) 

Robust standard errors in parentheses                                                                                                                                                               ‡  p<0.01, † p<0.05, * p<0.1 
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Table 4.17  RE Gravity Model Coefficients: Panel A - Period-I (1995-2004) – Continued from previous page. 

Data Estimation Period PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI 

Commodity code SITC 0 SITC 1 SITC 2 SITC 3 SITC 4 SITC 5 SITC 6 SITC 7 SITC 8 SITC 9 

Variables             
Log of interaction between exporter's 

primary tariff and importer's 

manufacturing tariff 3.668  -6.266 -5.187 18.724 -18.015 -0.313 -1.804 5.8955† -0.388 -4.141 

 (3.227) (8.927) (3.618) (41.495) (31.584) (4.240) (2.932) (2.576) (2.100) (5.597) 

Log of interaction between exporter's  

and importer's manufacturing tariffs (4.298) 7.895 4.739 -18.693 18.781 0.720 1.542 -5.8450† 0.083 3.919 

 (3.283) (8.974) (3.644) (41.618) (31.360) (4.253) (2.961) (2.603) (2.115) (5.367) 

Constant 6.842    123.6210* 14.091  16.8267† 11.8372*   

 (9.561)   (67.717) (56.994)  (7.527) (7.145)   

Observations 1,315 166 1,139 62 44 570 1,698 1,410 2,625 352 

R-squared           

Number of it 162 31 150 32 25 135 150 153 135 28 

Country FE YES YES YES YES YES YES YES YES YES YES 

Year FE YES YES YES YES YES YES YES YES YES YES 

R-squared adjusted 0 0 0 0 0 0 0 0 0 0 

r2_within 0.11 0.356 0.191 0.271 0.298 0.0109 0.131 0.135 0.207 0.186 

r2_overall 0.232 0.333 0.279 0.59 0.488 0.101 0.251 0.188 0.332 0.295 

r2_between 0.379 0.332 0.406 0.802 0.734 0.324 0.459 0.328 0.549 0.717 

Robust standard errors in parentheses                                                                                                                                                            ‡  p<0.01, † p<0.05, * p<0.1 

Notes: RE (RE) gravity model coefficients with heteroskedastic robust standard errors provided in parenthesis. ‡, † and * are significant at the 1%, 5% and 10% level, 

respectively.  Commodity codes are provided across column, and descriptions of variables run down rows. AVIEPCD = absolute value of importer & exporter GDP 

difference. 

 

 

 



Economic Integration in ASEAN Region, and International Trade linkages with FDI, Tourism and 

Environment  P a g e  | 325 

 

Panel B - Period-II (2007-2016)  

Data estimation period PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII 

Commodity code  SITC 0 SITC 1 SITC 2 SITC 3 SITC 4 SITC 5 SITC 6 SITC 7 SITC 8 SITC 9 

Variables             

Log of exporter's per capita GDP  1.5271† 0.7313 -0.0239 9.8485† -1.6324 1.4406† 0.8873* -0.8412* -1.5170‡  1.9690‡  

 (0.61) (0.90) (0.45) (4.03) (1.88) (0.64) (0.46) (0.47) (0.44) (0.65) 

Log of importer's per capita GDP  0.1461 0.1372 -0.0716 0.5649 -0.9776 0.1738 0.4371‡  0.2223* 0.6920‡  0.1558 

 (0.12) (0.24) (0.15) (1.14) (0.79) (0.18) (0.13) (0.12) (0.11) (0.14) 

Log of AVIEPCD -0.027 -0.2828* 0.1004 0.2315 -0.0457 -0.1773 0.0397 0.1951† 0.2024† 0.1637 

 (0.08) (0.17) (0.10) (0.57) (0.44) (0.12) (0.09) (0.09) (0.09) (0.13) 

Log of distance  -1.1510‡  -0.8712‡  -1.2480‡  -1.7907‡  0.4382 -0.3855‡  -1.2186‡  -1.0345‡  -0.9621‡  -1.1603‡  

 (0.08) (0.12) (0.08) (0.60) (0.34) (0.09) (0.06) (0.06) (0.05) (0.10) 

Log of importer's primary product's 

tariff 

-0.1438† 0.167 -0.1291* 0.5627 0.3825 0.0512 0.0927 0.0831 0.0146 0.0497 

 (0.07) (0.11) (0.08) (0.58) (0.38) (0.11) (0.07) (0.07) (0.05) (0.09) 

Log of importer's manufacturing tariff 0.1783‡  -0.3865‡  0.0777 -0.0441 -0.5349* 0.1108 0.1848‡  0.0566 0.0963† -0.1797† 

 (0.06) (0.08) (0.06) (0.46) (0.30) (0.08) (0.05) (0.05) (0.04) (0.09) 

Log of exporter's primary product's 

tariff 

-0.3954 -0.4151 -0.275 -7.2324* 0.0753 0.6856 -0.6923 -0.0061 -0.4056 -2.1131† 

 (0.58) (0.91) (0.44) (3.80) (1.90) (0.68) (0.48) (0.52) (0.43) (0.82) 

Log of exporter's manufacturing tariff -1.0092 1.1935 -0.7577 5.5847 1.6072 -1.1734 0.6151 0.8481 1.0062 2.8161† 

 (0.95) (1.45) (0.70) (6.17) (3.07) (1.10) (0.76) (0.83) (0.69) (1.32) 

Log of interaction between exporter's 

and importer's primary tariff 0.2079 0.0354 0.1612 0.7125 -0.6256 0.1884 0.2722* 0.2531* -0.0907 -0.408 

 (0.17) (0.27) (0.14) (1.08) (0.61) (0.21) (0.14) (0.15) (0.12) (0.33) 

Log of interaction between exporter's 

primary tariff and importer's 

manufacturing tariff -0.2196 -0.3623 -0.1948 2.3435 3.0692 -0.9401 -0.007 -0.5775 0.6838* 1.6665* 

 (0.62) (0.86) (0.45) (4.19) (1.91) (0.66) (0.45) (0.47) (0.39) (0.87) 

Robust standard errors in parentheses                                                                                                                                                                 ‡  p<0.01, † p<0.05, * p<0.1 
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Table 4.17 RE Gravity Model Coefficients: Panel B - Period-II (2007-2016) – Continued from previous page. 

Data Estimation Period PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII 

Commodity code SITC 0 SITC 1 SITC 2 SITC 3 SITC 4 SITC 5 SITC 6 SITC 7 SITC 8 SITC 9 

Variables             

Log of interaction between exporter's and 

importer's manufacturing tariffs 0.4046 -0.2131 0.2431 -2.9156 -1.8756 0.665 -0.3827 -0.2853 -0.7748† -1.3289* 

 (0.56) (0.78) (0.40) (3.86) (1.79) (0.60) (0.41) (0.44) (0.37) (0.76) 

Constant       9.1161‡  21.9632‡    

       (3.34) (3.37)   

Observations 3,215 601 2,131 137 143 1,367 3,218 2,967 5,527 902 

Number of it 282 60 270 65 54 248 266 259 233 45 

Country FE YES YES YES YES YES YES YES YES YES YES 

Year FE YES YES YES YES YES YES YES YES YES YES 

r2_within 0.143 0.292 0.172 0.195 0.0365 0.0549 0.134 0.153 0.159 0.171 

r2_overall 0.228 0.398 0.3 0.405 0.336 0.241 0.25 0.274 0.314 0.348 

r2_between 0.415 0.63 0.562 0.547 0.48 0.399 0.548 0.41 0.504 0.827 

Robust standard errors in parentheses                                                                                                                                                                                           ‡  p<0.01, † p<0.05, * p<0.1 

Notes: RE (RE) gravity model coefficients with heteroskedastic robust standard errors provided in parenthesis. ‡, † and * are significant at the 1%, 5% and  

10% level, respectively.  Commodity codes are provided across column, and descriptions of variables run down rows. AVIEPCD = absolute value of importer & exporter GDP 

difference. 
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Panel C - Period-III (1995-2016) 

Data estimation period PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII 

Commodity code SITC 0 SITC 1 SITC 2 SITC 3 SITC 4 SITC 5 SITC 6 SITC 7 SITC 8 SITC 9 

Variables             

Log of exporter's per capita GDP  0.37 -0.04 0.07 3.6025* -1.36 0.8751 † -0.04 -1.1016‡  -1.5341‡  1.1608‡  

 (0.33) (0.62) (0.25) (1.94) (1.12) (0.36) (0.27) (0.26) (0.23) (0.44) 

Log of importer's per capita GDP  -0.05 -0.10 -0.09 1.7898 † -1.2900 † -0.09 0.2741‡  0.1460* 0.8873‡  0.16 

 (0.11) (0.18) (0.12) (0.75) (0.63) (0.14) (0.10) (0.09) (0.08) (0.10) 

Log of AVIEPCD 0.07 -0.05 0.14 -0.18 0.21 -0.02 0.10 0.1151* 0.06 0.13 

 (0.08) (0.13) (0.09) (0.46) (0.41) (0.09) (0.07) (0.06) (0.07) (0.08) 

Log of distance  -0.9864‡  -0.9663‡  -1.2754‡  -1.9765‡  0.7474‡  -0.2960‡  -1.2052‡  -0.9939‡  -0.9125‡  -1.2381‡  

 (0.07) (0.10) (0.06) (0.35) (0.26) (0.07) (0.05) (0.04) (0.04) (0.08) 

Log of importer's primary product's tariff -0.1433 † 0.10 -0.1166* 0.43 0.39 -0.02 0.1537‡  0.1498‡  0.04 -0.13 

 (0.06) (0.10) (0.06) (0.44) (0.33) (0.09) (0.05) (0.05) (0.04) (0.10) 

Log of importer's manufacturing tariff 0.08 -0.3941‡  0.06 0.36 -0.6290 † 0.07 0.06 -0.04 0.04 -0.08 

 (0.05) (0.07) (0.05) (0.33) (0.25) (0.06) (0.04) (0.04) (0.03) (0.07) 

Log of exporter's primary product's tariff 0.39 -0.01 -0.26 -3.4538* 0.26 1.1301 † 0.09 0.10 -0.28 -1.15 

 (0.43) (0.82) (0.32) (2.01) (1.31) (0.50) (0.37) (0.38) (0.32) (0.74) 

Log of exporter's manufacturing tariff -2.4293‡  0.51 -0.77 0.38 1.45 -1.9967 † -0.64 0.75 0.9786 † 1.12 

 (0.69) (1.28) (0.50) (3.29) (2.07) (0.78) (0.58) (0.59) (0.50) (1.15) 

Log of interaction between exporter's  

and importer's primary tariff 0.4810‡  -0.02 0.3124‡  1.10 -0.27 0.25 0.4187‡  0.01 0.03 -0.31 

 (0.14) (0.25) (0.11) (0.71) (0.44) (0.16) (0.11) (0.12) (0.10) (0.22) 

Log of interaction between exporter's  

and importer's manufacturing tariffs 1.0819‡  0.07 0.19 0.31 -1.62 0.9574 † 0.37 -0.04 -0.4697* -0.69 

 (0.40) (0.66) (0.27) (1.92) (1.19) (0.40) (0.30) (0.29) (0.25) (0.56) 

Robust standard errors in parentheses                                                                                                                                                                                      ‡  p<0.01, † p<0.05, * p<0.1 
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Table 4.17 RE Gravity Model Coefficients: Panel C - Period-III (1995-2016) – Continued from previous page.  

Data Estimation Period PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII 

Commodity code SITC 0 SITC 1 SITC 2 SITC 3 SITC 4 SITC 5 SITC 6 SITC 7 SITC 8 SITC 9 

Variables             

Constant 16.1688‡  21.2461‡   -2.75  9.9104‡   23.2958‡   10.7606‡  

 (1.88) (3.63)  (11.66)  (2.14)  (1.50)  (2.36) 

Observations 4,981 843 3,662 226 202 2,177 5,629 4,996 9,312 1,433 

Number of it 500 103 474 112 88 434 470 465 416 85 

Country FE YES YES YES YES YES YES YES YES YES YES 

Year FE YES YES YES YES YES YES YES YES YES YES 

r2_within 0.122 0.28 0.184 0.222 0.0302 0.0362 0.135 0.134 0.174 0.178 

r2_overall 0.217 0.393 0.294 0.432 0.342 0.19 0.255 0.26 0.329 0.321 

r2_between 0.332 0.567 0.499 0.566 0.535 0.359 0.528 0.46 0.565 0.759 

Observations 4,981 843 3,662 226 202 2,177 5,629 4,996 9,312 1,433 

Number of it 500 103 474 112 88 434 470 465 416 85 

Country FE YES YES YES YES YES YES YES YES YES YES 

Robust standard errors in parentheses                                                                                                                                                                     ‡  p<0.01, † p<0.05, * p<0.1 

Notes: RE (RE) gravity model coefficients with heteroskedastic robust standard errors provided in parenthesis. ‡, † and * are significant at  

the 1%, 5% and 10% level, respectively.  Commodity codes are provided across column, and descriptions of variables run down rows. AVIEPCD = absolute value of importer & 

exporter GDP difference. 
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Part III: Gravity model Coefficients for Tariff Interaction Variables, SITC Two Digit Sectors Clustered at SITC one-Digit Level –ASEAN1 

Table 4.20: RE Trade Gravity Model Coefficients for Tariff Related Interaction Variables with Exports as Dependent Variable, ASEAN1, SITC II Digit Products 

Clustered at SITC I Digit Level 

Panel A - Period-I (1995-2004) 

Data estimation period PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI 

Commodity code SITC 0 SITC 1 SITC 2 SITC 3 SITC 4 SITC 5 SITC 6 SITC 7 SITC 8 SITC 9 

Variables             
Log of exporter's per capita GDP  1.7547† 6.7039 -1.526 -4.935 0 3.9071‡ 0.6349 1.8416‡ 1.4372* 2.5945‡ 

 (0.834) (4.182) (5.490) (9.213) 0.000 (1.320) (0.975) (0.410) (0.780) (0.543) 

Log of importer's per capita GDP  0.3096 0.8382† 0.3024 1.1217* -0.8317 0.5592‡ 0.4560‡ 0.6910‡ 0.7074‡ 0.4415‡ 

 (0.204) (0.385) (0.307) (0.673) 0.000 (0.141) (0.094) (0.083) (0.108) (0.081) 

Log of AVIEPCD -0.1073 1.3939 -0.1787 -0.7677 3.356 -0.2098 0.3816* 0.6132‡ 0.4647† 0.164 

 (0.223) (1.218) (0.583) (0.513) 0.000 (0.329) (0.222) (0.137) (0.184) (0.262) 

Log of distance  -1.1945‡ -2.3016‡ -1.6047‡ -2.6750† 3.0598 -1.3757‡ -1.1212‡ -1.0104‡ -1.1305‡ -0.6249‡ 

 (0.261) (0.555) (0.398) (1.102) 0.000 (0.191) (0.142) (0.129) (0.156) (0.085) 

Log of importer's primary product's tariff 0.0827 0.4654 -0.4863 1.3205 6.3986 0.026 -0.7342‡ -0.5457‡ -0.3954† -0.4771† 

 (0.262) (0.920) (0.471) (0.817) 0.000 (0.209) (0.164) (0.135) (0.168) (0.192) 

Log of importer's manufacturing tariff 0.1977 0.1613 0.4149 0.3307 -4.2736 0.1796 0.2316† 0.0601 -0.0064 0.049 

 (0.120) (0.533) (0.278) (0.599) 0.000 (0.123) (0.102) (0.092) (0.107) (0.126) 

Log of interaction between exporter's and  

Importer's primary tariff 
0.0741 -6.9442* 2.7952 5.9155 -50.2959 -1.4164 0.2769 -0.9760‡ -0.7409 -1.3436† 

 (0.696) (4.048) (4.241) (7.289) 0.000 (1.012) (0.748) (0.350) (0.628) (0.562) 

Log of interaction between exporter's primary  

tariff and importer's manufacturing tariff 
10.8202 32.8854 -0.604 -29.8049 33.3164 20.9675† 4.6876 0.362 -8.6223 -8.7623† 

 (10.775) (44.242) (17.368) (39.874) 0.000 (9.016) (6.587) (4.560) (6.726) (4.442) 

Log of interaction between exporter's and  

importer's manufacturing tariffs 
-11.5763 -29.946 0.1569 30.2315 0 -22.2963† -4.9199 0.0795 9.4615 9.2660† 

 (11.239) (46.486) (18.305) (42.287) 0.000 (9.453) (6.969) (4.866) (7.128) (4.332) 

Observations 237 28 125 104 20 286 577 892 582 198 

Robust standard errors in parentheses                                                                                                                                                                   ‡  p<0.01, † p<0.05, * p<0.1 
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Table 4.20  RE Gravity Model Coefficients: Panel A - Period-I (1995-2004) – Continued from previous page. 

Data Estimation Period PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI 

Commodity code SITC 0 SITC 1 SITC 2 SITC 3 SITC 4 SITC 5 SITC 6 SITC 7 SITC 8 SITC 9 

Variables             

Number of it 75 11 56 17 0 67 68 72 64 11 

Country FE YES YES YES YES YES YES YES YES YES YES 

Year FE YES YES YES YES YES YES YES YES YES YES 

N_clust 75 0 0 0 0 0 0 0 0 11 

r2_within 0.134 0.763 0.266 0.2 0 0.244 0.271 0.22 0.245 0.235 

r2_overall 0.331 0.794 0.457 0.304 0 0.33 0.342 0.303 0.393 0.29 

r2_between 0.462 0.802 0.552 0.689 0 0.546 0.533 0.73 0.861 0.919 

Robust standard errors in parentheses                                                                                                                                                               ‡  p<0.01, † p<0.05, * p<0.1 

Notes: RE (RE) gravity model coefficients with heteroskedastic robust standard errors provided in parenthesis. ‡, † and * are significant at the 1%, 5% and 10% level, 

respectively.  Commodity codes are provided across column, and descriptions of variables  run down rows. AVIEPCD = absolute value of importer & exporter GDP 

difference. 
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Panel B- Period-II (2007-2016) 

Data estimation period PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII 

Commodity code SITC 0 SITC 1 SITC 2 SITC 3 SITC 4 SITC 5 SITC 6 SITC 7 SITC 8 SITC 9 

Variables             

Log of exporter's per capita GDP  -3.525 7.0998 3.5289 26.7689‡  0 4.9625† -0.1889 2.6927‡  0.7643 2.7754‡  

 (2.19) (8.98) (2.30) (8.45) 0.00  (2.11) (1.18) (0.94) (1.11) (0.80) 

Log of importer's per capita GDP  -0.0315 -0.2301 0.0622 2.0503‡  -23.2735 0.2078 0.4608‡  0.4442‡  0.5683‡  0.8217‡  

 (0.21) (0.51) (0.23) (0.52) 0.00  (0.18) (0.11) (0.09) (0.10) (0.09) 

Log of AVIEPCD 0.2484 0.6811 0.0092 -1.2909‡  12.9792 0.2489 0.1052 -0.085 0.0631 -0.128 

 (0.18) (0.63) (0.25) (0.43) 0.00  (0.18) (0.11) (0.08) (0.09) (0.16) 

Log of distance  -0.8155‡  -1.2028* -1.8102‡  -6.7924‡  32.8095 -1.4392‡  -1.6697‡  -1.4118‡  -1.2918‡  -1.5110‡  

 (0.25) (0.73) (0.27) (0.67) 0.00  (0.21) (0.12) (0.10) (0.11) (0.16) 

Log of importer's primary product's tariff -0.1665 1.1842 0.0286 -0.756 -2.8991 0.5172‡  -0.0738 -0.2809‡  -0.2429† -0.1477 

 (0.18) (0.75) (0.23) (0.46) 0.00  (0.19) (0.11) (0.09) (0.11) (0.23) 

Log of importer's manufacturing tariff 0.3295† -0.8933† 0.2415 2.4024‡  -7.1258 -0.217 -0.0461 -0.2202‡  -0.1831† 0.0477 

 (0.13) (0.45) (0.16) (0.38) 0.00  (0.13) (0.09) (0.08) (0.08) (0.16) 

Log of interaction between exporter's and 

importer's primary tariff 

5.2155† -14.9119 -1.3046 -44.3396‡  -429.6421 -1.7241 1.8903* -0.0355 -0.4702 -2.6913‡  

 (2.12) (15.37) (2.08) (12.94) 0.00  (2.27) (1.02) (0.86) (0.93) (0.58) 

Log of interaction between exporter's primary 

tariff and importer's manufacturing tariff 8.0946† 6.4389 2.0732 13.0196 0 0.4682 4.4107 -4.0093* 2.0647 8.0521† 

 (3.59) (17.33) (4.92) (17.41) 0.00  (5.79) (3.07) (2.30) (2.69) (4.08) 

Robust standard errors in parentheses                                                                                                                                                                  ‡  p<0.01, † p<0.05, * p<0.1 
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Table 4.20  RE Gravity Model Coefficients: Panel B - Period-II (2007-2016) – Continued from previous page. 

Data Estimation Period PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII 

Commodity code SITC 0 SITC 1 SITC 2 SITC 3 SITC 4 SITC 5 SITC 6 SITC 7 SITC 8 SITC 9 

Variables             

Log of interaction between exporter's 

and importer's manufacturing tariffs -6.0262* -1.9773 -1.2615 -13.9922 75.898 0.0379 -3.827 3.3045* -1.4917 -6.3097* 

 (3.09) (13.97) (4.07) (14.45) 0.00  (4.70) (2.53) (1.90) (2.23) (3.36) 

Log of exporter's primary product's 

tariff 0.8212 -12.6954 2.7973 -50.8885‡  0 9.0426 0.1971 2.8857 -1.8716 -0.5792 

 (6.11) (22.74) (6.85) (17.97) 0.00  (6.01) (3.49) (2.78) (3.24) (1.49) 

Log of exporter's manufacturing tariff -25.6799 78.4692 -8.2167 298.1339‡  0 -29.3212 -10.4679 -6.5256 6.066 0.4555 

 (24.76) (106.57) (27.11) (90.49) 0.00  (24.33) (13.81) (11.18) (12.80) (6.24) 

Observations 544 74 327 177 27 626 1,229 1,655 1,374 331 

Number of it 95 17 84 21 0 88 89 90 80 22 

Country FE YES YES YES YES YES YES YES YES YES YES 

Year FE YES YES YES YES YES YES YES YES YES YES 

N_clust 95 0 0 0 0 0 0 0 0 22 

r2_within 0.0816 0.239 0.199 0.504 0 0.152 0.243 0.241 0.217 0.326 

r2_overall 0.191 0.345 0.523 0.534 0 0.431 0.276 0.281 0.269 0.377 

r2_between 0.371 0.746 0.712 0.862 0 0.606 0.457 0.668 0.611 0.42 

Robust standard errors in parentheses                                                                                                                                                              ‡  p<0.01, † p<0.05, * p<0.1 

Notes: RE (RE) gravity model coefficients with heteroskedastic robust standard errors provided in parenthesis. ‡, † and * are significant at the 1%, 5% and 10% level, 

respectively.  Commodity codes are provided across column, and descriptions of variables run down rows. AVIEPCD = absolute value of importer & exporter GDP 

difference. 
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Panel C - Period-III (1995-2016)  

Data estimation period PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII 

Commodity code  SITC 0 SITC 1 SITC 2 SITC 3 SITC 4 SITC 5 SITC 6 SITC 7 SITC 8 SITC 9 

Variables             

Log of exporter's per capita GDP  -0.155 1.3009 3.8043 -1.1842 17.5859 5.3045‡  0.7605 2.5377† 0.7429 -0.1582 

 (2.70) (6.19) (2.55) (6.21) (15.90) (1.91) (1.19) (1.01) (1.20) (3.91) 

Log of importer's per capita GDP  0.1114 0.0253 0.1334 2.2561‡  -0.4648 0.3397‡  0.5156‡  0.5360‡  0.6429‡  0.6684‡  

 (0.16) (0.37) (0.17) (0.39) (1.04) (0.12) (0.07) (0.06) (0.07) (0.08) 

Log of AVIEPCD 0.1976 0.59 0.0145 -1.1081‡  -1.1203 0.2834† 0.1733† 0.0953 0.1407* -0.0991 

 (0.14) (0.53) (0.20) (0.33) (1.34) (0.14) (0.09) (0.07) (0.08) (0.12) 

Log of distance  -0.9372‡  -1.4277‡  -1.8148‡  -5.8795‡  -1.9833 -1.3912‡  -1.5380‡  -1.2152‡  -1.2376‡  -1.2774‡  

 (0.20) (0.55) (0.21) (0.57) (1.42) (0.15) (0.09) (0.08) (0.09) (0.16) 

Log of importer's primary product's 

tariff -0.1338 1.0670* -0.0604 0.0555 0.6803 0.3629‡  -0.2173† -0.2489‡  -0.2443‡  -0.2467 

 (0.13) (0.58) (0.18) (0.38) (1.00) (0.14) (0.09) (0.07) (0.09) (0.16) 

Log of importer's manufacturing tariff 0.2729‡  -0.6532* 0.2570† 1.9055‡  0.1696 -0.1242 0.0263 -0.1485‡  -0.1354† 0.0335 

 (0.10) (0.34) (0.13) (0.31) (0.52) (0.10) (0.06) (0.06) (0.06) (0.11) 

Log of interaction between exporter's  

and importer's primary tariff 0.811 -4.9182 -1.1247 4.8732 -14.8751 -0.6707 0.6727 -0.4683 -0.4394 -1.8903‡  

 (0.77) (4.20) (1.71) (5.39) (20.14) (1.08) (0.61) (0.32) (0.52) (0.47) 

Log of interaction between exporter's 

and importer's manufacturing tariffs 0.687 -4.2341 1.1357 -16.5298† 76.3962† -0.0629 -0.52 0.7483 -0.0889 0.0303 

 (1.99) (8.51) (2.07) (7.50) (36.54) (1.71) (0.99) (0.77) (0.92) (1.31) 

Robust standard errors in parentheses                                                                                                                                                                  ‡  p<0.01, † p<0.05, * p<0.1 
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Table 4.20 RE Gravity Model Coefficients: Panel C - Period-III (1995-2016) – Continued from previous page. 

Data Estimation Period PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII 

Commodity code SITC 0 SITC 1 SITC 2 SITC 3 SITC 4 SITC 5 SITC 6 SITC 7 SITC 8 SITC 9 

Variables             

Log of interaction between exporter's 

primary tariff and importer's 

manufacturing tariff -0.3163 7.9981 -1.2236 13.0616* -89.3388† -0.0209 0.4534 -0.6469 0.2931 0.2198 

 (2.12) (10.03) (2.12) (7.79) (45.30) (1.87) (1.06) (0.83) (1.01) (1.54) 

Log of exporter's primary product's 

tariff -1.1617 -6.1867 3.0949 -11.6058 3.8907 10.7052* 0.1596 2.8005 -1.4135 -8.1135 

 (8.01) (18.50) (7.23) (17.69) (33.15) (5.49) (3.43) (2.95) (3.46) (11.36) 

Log of exporter's manufacturing tariff 1.859 21.0882 -3.8665 16.6061 81.3767 -24.6260* -1.0911 -4.8559 5.2576 25.8385 

 (20.28) (48.31) (19.21) (48.79) (104.07) (14.34) (8.90) (7.51) (8.89) (28.83) 

Observations 864 111 499 308 51 999 2,017 2,850 2,184 590 

Number of it 188 32 155 42 35 172 175 180 160 36 

Country FE YES YES YES YES YES YES YES YES YES YES 

Year FE YES YES YES YES YES YES YES YES YES YES 

N_clust 188 0 0 0 0 0 0 0 0 36 

r2_within 0.082 0.246 0.203 0.329 0.54 0.151 0.237 0.21 0.22 0.283 

r2_overall 0.207 0.366 0.489 0.375 0.545 0.365 0.306 0.273 0.302 0.329 

r2_between 0.387 0.744 0.592 0.782 0.538 0.471 0.575 0.656 0.723 0.694 

Robust standard errors in parentheses                                                                                                                                                                 ‡  p<0.01, † p<0.05, * p<0.1 

Notes: RE (RE) gravity model coefficients with heteroskedastic robust standard errors provided in parenthesis. ‡, † and * are significant at the 1%, 5% and 10% level, 

respectively.  Commodity codes are provided across column, and descriptions of variables run down rows.. AVIEPCD = absolute value of importer & exporter GDP 

difference. Continued on next page. 

Important Note: FE Gravity Coefficients were similar to RE Gravity estimates , and will be provided upon request along with PPML Gravity estimates. 
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Section III: RE and PPML Gravity Model Environment/Institutions/Infrastructure Related Variables Coefficients 

Part I: RE Gravity model for Environment/Institutions/Infrastructure Related  Variables, SITC Two Digit Sectors Clustered at SITC one-Digit Level –ASEAN6  

Table 4.31: RE Trade Gravity Model Coefficients for Environment/Institutions/Infrastructure Related Variables with Exports as Dependent Variable, ASEAN6, 

SITC II Digit Products Clustered at SITC I Digit Level. 

Panel A – I Period-I (1995-2004) 

Data estimation period PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI 

Commodity code  SITC 0 SITC 1 SITC 2 SITC 3 SITC 4 SITC 5 SITC 6 SITC 7 SITC 8 SITC 9 

Variables             

Log of exporter's per capita GDP  0.7840† 0.1382 -0.7635† -1.6013 -3.2318‡  0.6313‡  0.1231 1.0846‡  0.6934† 0.8905 

 (0.313) (0.615) (0.331) (1.093) (0.705) (0.202) (0.254) (0.234) (0.305) (1.218) 

Log of importer's per capita GDP  0.5407‡  0.3418‡  0.4828‡  0.3879‡  0.1598‡  0.3352‡  0.5974‡  0.7734‡  0.7482‡  0.7855‡  

 (0.016) (0.022) (0.013) (0.037) (0.020) (0.009) (0.008) (0.009) (0.008) (0.038) 

Log of distance  -1.5578‡  -1.8596‡  -1.2521‡  -1.8852‡  -0.9679‡  -1.7021‡  -1.7858‡  -1.6462‡  -1.3377‡  -1.6595‡  

 (0.026) (0.045) (0.026) (0.072) (0.043) (0.020) (0.019) (0.020) (0.019) (0.063) 

Log of per capita CO2 emission  0.2766 0.4651 0.6190† -0.1639 0.0434 0.6259‡  0.8799‡  0.2089 0.3487 2.4070† 

 (0.255) (0.485) (0.261) (0.851) (0.552) (0.156) (0.191) (0.177) (0.233) (0.985) 

Log of renewable energy 0.5342† -0.9690† -0.3407 -0.6148 -1.1977† 0.2274 0.1012 0.0339 0.2378 -0.1127 

 (0.227) (0.433) (0.233) (0.764) (0.491) (0.139) (0.166) (0.153) (0.199) (0.644) 

Log of electricity per population  5.3635‡  0.5898 -0.9556 2.1393 -4.4847* 1.3587† 0.1504 1.2242 1.7229* -9.9415† 

 (1.014) (2.023) (1.099) (3.564) (2.370) (0.671) (0.797) (0.757) (0.948) (4.161) 

Log of mobile subscription  -0.6066‡  -0.0161 -0.4097‡  -1.6233‡  -0.9738‡  -0.6671‡  -0.7955‡  -0.2759‡  -0.4752‡  -1.0373 

  (0.103) (0.191) (0.105) (0.352) (0.226) (0.063) (0.076) (0.071) (0.096) (0.743) 

Log of technical cooperation grants  -0.0847 0.5111 0.3809† 1.8110‡  1.2224‡  0.6577‡  0.8481‡  0.5081‡  0.3230† 0.1233 

 (0.175) (0.347) (0.184) (0.605) (0.397) (0.113) (0.135) (0.126) (0.162) (0.552) 

Log of GCFC per labourforce -0.1284 -0.804 0.7839‡  3.6864‡  4.2357‡  0.7410‡  1.0679‡  0.1306 0.1053 -0.4685 

 (0.294) (0.530) (0.286) (0.955) (0.618) (0.180) (0.219) (0.206) (0.270) (1.329) 

Robust standard errors in parentheses                                                                                                                                                                   ‡  p<0.01, † p<0.05, * p<0.1 
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Table 4.31 RE Gravity Model Coefficients: Panel A - Period-I (1995-2004) – Continued from previous page. 

Data Estimation Period PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI 

Commodity code  SITC 0 SITC 1 SITC 2 SITC 3 SITC 4 SITC 5 SITC 6 SITC 7 SITC 8 SITC 9 

Variables             

Log of eduction  -0.0534 -0.7565‡  -0.1802 -0.8790* 0.3665 -0.5072‡  -0.1875 -0.1559 0.0394 0.0107 

 (0.154) (0.278) (0.154) (0.513) (0.327) (0.092) (0.115) (0.107) (0.141) (0.700) 

Constant -10.3051    12.3054  -5.3907   - 

 (6.388)    (14.895)  (5.063)   0.000  

Observations 31,984 5,020 18,081 3,443 6,564 30,317 39,549 37,570 36,315 4,977 

R-squared           

Number of it 539 108 483 168 160 469 450 449 380 -0.4069 

Country FE YES YES YES YES YES YES YES YES YES 1.0139 

Year FE YES YES YES YES YES YES YES YES YES -0.8233 

N_clust 539 0 0 0 0 0 0 0 0 2.8932* 

r2_within 0.228 0.258 0.146 0.195 0.0834 0.218 0.244 0.255 0.253 0.272 

r2_overall 0.242 0.302 0.229 0.176 0.181 0.243 0.273 0.296 0.29 0.282 

r2_between 0.499 0.647 0.442 0.217 0.53 0.383 0.596 0.677 0.5 0.649 

Robust standard errors in parentheses                                                                                                                                                                    ‡  p<0.01, † p<0.05, * p<0.1 

Notes: Fixed Effects (FE) gravity model coefficients with heteroskedastic robust standard errors provided in parenthesis. ‡, † and * are significant at the 1%, 5% and 10% 

level, respectively.  Commodity codes are provided across column, and descriptions of variables   run down rows.  
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Panel B - Period-II (2007-2016) 

Data estimation period PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII 

Commodity code  SITC 0 SITC 1 SITC 2 SITC 3 SITC 4 SITC 5 SITC 6 SITC 7 SITC 8 SITC 9 

Variables        `     

Log of exporter's per capita GDP  -0.5552 -0.9844 -1.5667‡ -3.6343† -1.0751 0.071 0.3781 1.2845‡ -0.1876 -2.3096* 

 (0.528) (0.726) (0.471) (1.853) (0.756) (0.275) (0.357) (0.371) (0.373) (1.333) 

Log of importer's per capita GDP  0.5167‡ 0.2559‡ 0.5128‡ 0.2793‡ 0.1209‡ 0.2723‡ 0.5901‡ 0.8045‡ 0.8723‡ 0.7614‡ 

 (0.019) (0.023) (0.015) (0.043) (0.023) (0.010) (0.009) (0.010) (0.009) (0.047) 

Log of distance  -1.6062‡ -1.9028‡ -1.4734‡ -2.4241‡ -1.1684‡ -1.6401‡ -1.7224‡ -1.5168‡ -1.2817‡ -1.5012‡ 

 (0.033) (0.045) (0.027) (0.075) (0.047) (0.020) (0.019) (0.019) (0.019) (0.090) 

Log of per capita CO2 emission  0.5244 0.5509 0.7297† 1.3675 -0.1691 0.3092* 0.4935† 0.3547 0.3639 0.8478 

 (0.358) (0.479) (0.306) (1.222) (0.434) (0.173) (0.234) (0.244) (0.244) (0.905) 

Log of renewable energy -0.5268† 0.145 -1.6468‡ -4.1708‡ -4.0115‡ -0.6628‡ -0.4576‡ -0.1603 -0.8091‡ -1.2167† 

 (0.240) (0.317) (0.199) (0.778) (0.300) (0.116) (0.154) (0.159) (0.161) (0.614) 

Log of electricity per population  6.7965† 2.3316 -2.2947 -21.2637* 2.5483 2.8923* 3.6329 4.2657* 6.6295‡ -9.0862 

 (3.056) (4.539) (2.925) (11.648) (4.334) (1.690) (2.218) (2.296) (2.302) (7.765) 

Log of mobile subscription  0.035 0.5356 0.6011 2.4245 -0.8245 0.16 0.5247* 0.1902 0.3096 0.4534 

  (0.425) (0.629) (0.399) (1.613) (0.603) (0.232) (0.307) (0.320) (0.321) (1.442) 

Log of technical cooperation grants  0.3748* 0.0736 1.1314‡ 4.6690‡ 2.8569‡ 0.9062‡ 0.9639‡ 0.5647‡ 0.6041‡ -0.5537 

 (0.212) (0.301) (0.192) (0.756) (0.304) (0.113) (0.147) (0.153) (0.153) (0.576) 

Log of GCFC per labourforce -0.094 -0.2731 0.6472* 2.9667† 1.6087‡ 0.4678† -0.0492 -0.7222‡ -0.3161 1.402 

 (0.380) (0.543) (0.349) (1.379) (0.564) (0.205) (0.266) (0.277) (0.278) (1.095) 

Log of eduction  -0.2826 -1.0148 -0.9507* -0.0495 -1.5881* 0.0157 0.6263 0.6103 0.5534 -3.3406† 

 (0.620) (0.847) (0.548) (2.154) (0.816) (0.315) (0.416) (0.428) (0.432) (1.456) 

Robust standard errors in parentheses                                                                                                                                                                                  ‡  p<0.01, † p<0.05, * p<0.1 
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Table 4.31 RE Gravity Model Coefficients: Panel B - Period-II (2007 -2016) – Continued from previous page. 

Data Estimation Period PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII 

Commodity code  SITC 0 SITC 1 SITC 2 SITC 3 SITC 4 SITC 5 SITC 6 SITC 7 SITC 8 SITC 9 

Variables             

Constant   18.7914*   -9.6246  -18.6584† -22.8961‡ 78.5887‡ 

   (10.832)   (6.200)  (8.521) (8.551) (30.375) 

Observations 43,753 7,478 22,940 4,397 8,777 40,672 51,122 49,260 48,410 4,880 

Number of it 500 100 450 180 150 450 450 450 400 119 

Country FE YES YES YES YES YES YES YES YES YES YES 

Year FE YES YES YES YES YES YES YES YES YES YES 

N_clust 500 0 0 0 0 0 0 0 0 119 

r2_within 0.188 0.207 0.137 0.2 0.0744 0.156 0.187 0.203 0.217 0.233 

r2_overall 0.258 0.227 0.242 0.248 0.299 0.191 0.22 0.239 0.287 0.469 

r2_between 0.61 0.426 0.557 0.522 0.577 0.473 0.607 0.607 0.648 0.675 

Robust standard errors in parentheses                                                                                                                                                                 ‡  p<0.01, † p<0.05, * p<0.1 

Notes: Fixed Effects (FE) gravity model coefficients with heteroskedastic robust standard errors provided in parenthesis. ‡, † and * are significant at the 1%, 5% and 

10% level, respectively.  Commodity codes are provided across column, and descriptions of variables   run down rows. 
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Panel C - Period-III (1995-2016) 

Data estimation period PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII 

Commodity code SITC 0 SITC 1 SITC 2 SITC 3 SITC 4 SITC 5 SITC 6 SITC 7 SITC 8 SITC 9 

Variables             

Log of exporter's per capita GDP  -0.0155 0.8737* -1.3108‡  -3.4839‡  -3.7224‡  0.0244 -0.1223 0.8551‡  -0.2084 -0.9822 

 (0.243) (0.471) (0.237) (0.893) (0.441) (0.145) (0.186) (0.190) (0.210) (0.935) 

Log of importer's per capita GDP  0.5226‡  0.2973‡  0.4950‡  0.3418‡  0.1376‡  0.2981‡  0.5885‡  0.7843‡  0.8061‡  0.7665‡  

 (0.012) (0.015) (0.010) (0.028) (0.014) (0.006) (0.006) (0.006) (0.006) (0.027) 

Log of distance  -1.5785‡  -1.8837‡  -1.3724‡  -2.1821‡  -1.0851‡  -1.6597‡  -1.7498‡  -1.5742‡  -1.2978‡  -1.6121‡  

 (0.021) (0.031) (0.018) (0.051) (0.031) (0.013) (0.013) (0.013) (0.013) (0.053) 

Log of per capita CO2 emission  0.5496‡  -0.4532* 0.6345‡  0.2088 0.7197‡  0.8180‡  1.1821‡  0.7449‡  1.0346‡  1.2275† 

 (0.143) (0.272) (0.137) (0.505) (0.254) (0.083) (0.104) (0.107) (0.116) (0.552) 

Log of renewable energy -0.3654‡  -0.5811† -1.2078‡  -3.6156‡  -2.3692‡  -0.6090‡  -0.5553‡  -0.3097‡  -0.7372‡  0.0967 

 (0.137) (0.235) (0.114) (0.417) (0.210) (0.069) (0.087) (0.088) (0.096) (0.332) 

Log of electricity per population  4.4298‡  6.7633‡  -2.5081‡  -4.0223 -9.6540‡  0.5674 0.8841* 1.5749‡  1.0146* -13.2570‡  

 (0.685) (1.341) (0.691) (2.542) (1.324) (0.421) (0.519) (0.534) (0.580) (2.885) 

Log of mobile subscription  -0.4592‡  0.5046‡  -0.3497‡  -1.2599‡  -1.2689‡  -0.5284‡  -0.4298‡  -0.0722 -0.3058‡  -0.0739 

  (0.072) (0.142) (0.072) (0.268) (0.140) (0.044) (0.055) (0.056) (0.062) (0.312) 

Log of technical cooperation grants  0.3886‡  0.5098† 0.9219‡  3.4424‡  1.9113‡  0.9410‡  0.9457‡  0.5333‡  0.6670‡  -0.4491 

 (0.108) (0.198) (0.097) (0.358) (0.183) (0.059) (0.074) (0.077) (0.083) (0.358) 

Log of GCFC per labourforce -0.3017 -1.3267‡  0.7880‡  3.0799‡  4.0610‡  0.3173‡  -0.0419 -0.6552‡  -0.5110‡  1.2967* 

 (0.199) (0.371) (0.186) (0.700) (0.348) (0.113) (0.144) (0.148) (0.162) (0.748) 

Log of eduction  0.0451 -1.1688‡  -0.0882 -0.4178 0.7902‡  -0.2835‡  -0.1688 -0.1395 0.2027* -1.0002* 

 (0.135) (0.270) (0.137) (0.512) (0.253) (0.084) (0.108) (0.111) (0.120) (0.521) 

Robust standard errors in parentheses                                                                                                                                                                 ‡  p<0.01, † p<0.05, * p<0.1 
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Table 4.31 RE Gravity Model Coefficients: Panel C - Period-III (1995 -2016) – Continued from previous page. 

Data Estimation Period PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII 

Commodity code  SITC 0 SITC 1 SITC 2 SITC 3 SITC 4 SITC 5 SITC 6 SITC 7 SITC 8 SITC 9 

Variables             

Constant -5.927  19.6707‡  -7.1306 30.4954‡  1.5468   5.8448* 84.0554‡  

 (3.738)  (3.725) (13.871) (6.893) (2.207)   (3.139) (15.964) 

Observations 83,939 13,964 45,404 8,678 16,932 78,612 100,893 96,041 94,325 11,178 

R-squared           

Number of it 1,139 228 1,023 384 340 1,009 990 989 860 242 

Country FE YES YES YES YES YES YES YES YES YES YES 

Year FE YES YES YES YES YES YES YES YES YES YES 

N_clust 1139         242 

r2_within 0.2 0.223 0.137 0.192 0.0787 0.178 0.208 0.222 0.227 0.249 

r2_overall 0.249 0.246 0.229 0.201 0.24 0.211 0.239 0.257 0.279 0.361 

r2_between 0.544 0.485 0.48 0.258 0.511 0.418 0.561 0.606 0.541 0.599 

Robust standard errors in parentheses                                                                                                                                                                 ‡  p<0.01, † p<0.05, * p<0.1 

Notes: Fixed Effects (FE) gravity model coefficients with heteroskedastic robust standard errors provided in parenthesis. ‡, † and * are significant at the 1%, 5% and 

10% level, respectively.  Commodity codes are provided across column, and descriptions of variables   run down rows. 
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Part II: Gravity model for Environment/Institutions/Infrastructure Related  Variables, SITC Two Digit Sectors Clustered at SITC one-Digit Level –ASEAN3  

Table 4.33: RE Trade Gravity Model Coefficients for Environment/Institutions/Infrastructure Related  Variables with Exports as Dependent Variable, ASEAN3, 

SITC II Digit Products Clustered at SITC I Digit Level 

Panel A – I Period-I (1995-2004) 

Data estimation period PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI 

Commodity code  SITC 0 SITC 1 SITC 2 SITC 3 SITC 4 SITC 5 SITC 6 SITC 7 SITC 8 SITC 9 

Variables             

Log of exporter's per capita GDP  0.1149 0.1361 -0.0463 -0.038 0.6084 0.0857 0.1744 0.049 0.9202‡  0.2680† 

 (0.231) (0.221) (0.185) (0.056) (1.861) (0.229) (0.111) (0.092) (0.089) (0.109) 

Log of distance  -1.0344† -0.432 -0.6912† -1.0681‡  -0.1564 -0.5733 -0.9585‡  -0.6145‡  -0.8233‡  -0.8763† 

 (0.457) (0.360) (0.332) (0.080) (3.827) (0.408) (0.204) (0.148) (0.164) (0.372) 

Interaction of log of renewable energy 

& log of GFCF per labourforce 0.9837‡  0.9387† 1.0872‡  -1.8561 0.3703 0.9653 0.7739‡  0.5895‡  0.4609† 1.1049‡  

 (0.272) (0.422) (0.294) (6.519) (3.319) (0.765) (0.230) (0.187) (0.194) (0.109) 

Interaction of log of renewable energy 

& log of technical cooperation grants   -0.2755* -0.3222 -0.3793† 1.96 -0.0736 -0.3526 -0.2366* -0.138 -0.1719 -0.4147‡  

 (0.154) (0.238) (0.164) (2.784) (1.751) (0.415) (0.123) (0.103) (0.105) (0.024) 

Log of exporter's per capita GDP  0.1149 0.1361 -0.0463 -0.038 0.6084 0.0857 0.1744 0.049 0.9202‡  0.2680† 

 (0.231) (0.221) (0.185) (0.056) (1.861) (0.229) (0.111) (0.092) (0.089) (0.109) 

Log of distance  -1.0344† -0.432 -0.6912† -1.0681‡  -0.1564 -0.5733 -0.9585‡  -0.6145‡  -0.8233‡  -0.8763† 

 (0.457) (0.360) (0.332) (0.080) (3.827) (0.408) (0.204) (0.148) (0.164) (0.372) 

Interaction of log of renewable energy 

& log of GFCF per labourforce 0.9837‡  0.9387† 1.0872‡  -1.8561 0.3703 0.9653 0.7739‡  0.5895‡  0.4609† 1.1049‡  

 (0.272) (0.422) (0.294) (6.519) (3.319) (0.765) (0.230) (0.187) (0.194) (0.109) 

Robust standard errors in parentheses                                                                                                                                                                   ‡  p<0.01, † p<0.05, * p<0.1 
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Table 4.33 RE Gravity Model Coefficients: Panel A - Period-I (1995-2004) – Continued from previous page. 

Data Estimation Period PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI 

Commodity code  SITC 0 SITC 1 SITC 2 SITC 3 SITC 4 SITC 5 SITC 6 SITC 7 SITC 8 SITC 9 

Variables             

Interaction of log of renewable energy & 

log of technical cooperation grants   -0.2755* -0.3222 -0.3793† 1.96 -0.0736 -0.3526 -0.2366* -0.138 -0.1719 -0.4147‡  

 (0.154) (0.238) (0.164) (2.784) (1.751) (0.415) (0.123) (0.103) (0.105) (0.024) 

Observations 79 44 93 1,568 6 65 172 214 384 102 

Number of it 17 4 18 207 3 16 18 18 16 3 

Country FE YES YES YES YES YES YES YES YES YES YES 

Year FE YES YES YES YES YES YES YES YES YES YES 

N_clust 17         3 

r2_within 0.117 0.0418 0.052 0.143 0.0983 0.0382 0.116 0.0768 0.236 0.157 

r2_overall 0.387 0.367 0.344 0.299 0.214 0.283 0.31 0.221 0.336 0.294 

r2_between 0.861 0.664 0.815 0.564 1 0.61 0.84 0.963 0.577 1 

Robust standard errors in parentheses                                                                                                                                                     ‡  p<0.01, † p<0.05, * p<0.1 

Notes: Fixed Effects (FE) gravity model coefficients with heteroskedastic robust standard errors provided in parenthesis. ‡, † and * are significant at the 1%, 5% and 10% 

level, respectively.  Commodity codes are provided across column, and descriptions of variables   run down rows.  
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Panel B - Period-II (2007-2016) 

Data estimation period PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII 

Commodity code  SITC 0 SITC 1 SITC 2 SITC 3 SITC 4 SITC 5 SITC 6 SITC 7 SITC 8 SITC 9 

Variables        `     

Log of exporter's per capita GDP  0.0815 -0.1514 -0.0294 0.0749 0.0233 -0.3153‡  0.2273‡  0.2936‡  0.8157‡  0.5163‡  

 (0.05) (0.09) (0.06) (0.48) (0.35) (0.08) (0.05) (0.05) (0.04) (0.09) 

Log of distance  -1.0359‡  -0.9391‡  -1.1064‡  -1.1813† -0.0734 -0.3445‡  -1.0814‡  -1.0453‡  -0.9239‡  -1.2908‡  

 (0.09) (0.13) (0.09) (0.51) (0.40) (0.11) (0.07) (0.07) (0.06) (0.12) 

Interaction of log of renewable energy & 

log of GFCF per labourforce -6.6268 1.4954 -7.4282 7.4435 38.6582 16.8387 -12.2356 1.1375 21.3927 -8.6054 

 (15.73) (20.80) (13.63) (58.77) (48.82) (18.17) (14.34) (14.71) (13.19) (15.47) 

Interaction of log of renewable energy & 

Log of technical cooperation grants   3.8886 -1.269 1.3351 3.212 14.5361 5.2578 3.2607 4.1067 4.7990* 1.2657 

 (3.28) (5.18) (3.18) (9.26) (13.20) (3.88) (3.27) (3.28) (2.91) (6.64) 

Log of GCFC per labourforce 3.8305 -5.8045 -2.2948 2.4986 29.6534 11.5802 -10.5477 -0.6218 12.7038 -17.122 

 (12.80) (16.95) (11.02) (63.40) (47.41) (15.04) (11.66) (12.28) (10.89) (12.87) 

Log of per capita CO2 emission 12.9762 -0.8678 5.4098 17.0362 48.0399 16.2451 11.1257 8.7197 15.4738† 5.0617 

 (8.57) (13.61) (8.43) (32.55) (51.27) (10.43) (8.54) (8.46) (7.56) (14.63) 

Log of renewable energy -107.280* -93.8845 -80.5391  -138.6195 -61.1209 -100.414* -8.7069 -37.7567 -232.066‡  

 (55.95) (95.70) (57.20)  (146.64) (68.49) (57.36) (56.54) (49.63) (53.10) 

Interaction of log of carbon emission & log 

of GFCF per labour  23.3713 22.751 31.7907 -30.3858 -76.0106 -22.3462 43.1229 1.0866 -34.8151 63.3449† 

 (33.44) (45.45) (29.39) (111.53) (86.29) (39.25) (31.24) (32.07) (29.23) (30.24) 

Robust standard errors in parentheses                                                                                                                                                                   ‡  p<0.01, † p<0.05, * p<0.1 
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Table 4.33 RE Gravity Model Coefficients: Panel B - Period-II (2007 -2016) – Continued from previous page. 

Data Estimation Period PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII 

Commodity code  SITC 0 SITC 1 SITC 2 SITC 3 SITC 4 SITC 5 SITC 6 SITC 7 SITC 8 SITC 9 

Variables             

Interaction of log of carbon emission & Log of 

technical cooperation grants   -5.9085 1.7791 -1.7992 -4.9681 -23.0584 -7.7405 -4.6604 -5.9447 -7.2912* -1.8531 

 (4.89) (7.69) (4.71) (12.54) (20.02) (5.77) (4.85) (4.87) (4.32) (9.82) 

Interaction of log of carbon emission & log of 

eductation  -12.372 23.6611 -2.6899 -39.5815 -38.4305 -19.3368 11.6432 6.1499 -13.3569 51.2317† 

 (22.25) (29.92) (19.12) (105.52) (104.66) (25.95) (20.29) (20.82) (19.13) (25.50) 

Interaction of log of carbon emission & log of 

mobile phone subscription 44.334 12.0178 22.8997  150.72 71.5683 32.1434 30.8878 64.9221† 58.8402 

 (39.07) (59.91) (36.63)  (158.21) (46.03) (37.49) (38.19) (32.88) (58.84) 

Interaction of log of renewable energy & log            

of education  11.9816 -17.7853 2.8129 29.9836 36.8032 16.8045 -9.9757 -4.7654 12.6485 -35.6407 

 (18.84) (25.20) (16.21) (90.19) (85.93) (21.99) (17.11) (17.61) (16.02) (21.92) 

Interaction of log of renewable energy & log   

of electricity per population  44.0463 21.4676 36.9556 -51.2044 -25.353 1.0767 50.4379 6.3296 -15.3117 95.2914‡  

 (32.08) (48.98) (30.76) (103.72) (25.68) (39.51) (32.28) (32.15) (29.92) (31.74) 

Interaction of log of renewable energy & log  

of mobile phone subscription -29.5138 -6.0121 -14.0643 6.8981 -100.778 -49.1587 -18.312 -19.697 -44.6481* -37.7884 

 (27.61) (41.64) (25.73) (17.80) (113.13) (32.52) (26.32) (26.93) (23.16) (40.60) 

Log of electricity per population  27.8033 0.4879 5.3041 19.671 96.0573 21.4843 2.6566 5.3508 24.4937 5.4268 

 (19.47) (28.64) (19.07) (102.40) (100.89) (23.95) (18.90) (19.14) (16.99) (24.23) 

Robust standard errors in parentheses                                                                                                                                                                 ‡  p<0.01, † p<0.05, * p<0.1 
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Table 4.33 RE Gravity Model Coefficients: Panel B - Period-II (2007 -2016) – Continued from previous page. 

Data Estimation Period PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII 

Commodity code  SITC 0 SITC 1 SITC 2 SITC 3 SITC 4 SITC 5 SITC 6 SITC 7 SITC 8 SITC 9 

Variables             

Log of mobile subscription  -8.0242 -4.3826 -5.5216 -9.0395 -15.8527 -4.2277 -10.5943† -3.7155 -3.0411 -10.0753 

 (5.16) (8.35) (4.96) (26.03) (15.30) (6.08) (5.11) (5.08) (4.44) (6.86) 

Log of technical cooperation grants 8.4267 -4.6717 -4.3458 21.4234 53.0835 10.7749 -2.9984 0.7798 12.5375 -2.1923 

  (9.16) (13.19) (8.42) (32.24) (44.98) (10.93) (8.77) (8.91) (8.01) (13.19) 

Log of GCFC per labourforce -8.1127 -3.4198 -3.798 5.6689 -19.3214 -2.6158 -0.7606 -2.151 -5.2165 1.8968 

 (4.98) (7.86) (5.59) (42.67) (26.88) (6.50) (5.13) (5.01) (4.46) (4.14) 

Log of eduction  -3.9552 -0.1545 0.2685 0.115 -15.5491 -2.0591 5.0758 2.6142 -4.5154 -2.2256 

 (6.20) (8.71) (5.87) (43.72) (24.08) (7.42) (5.84) (5.90) (5.19) (5.93) 

Observations 2,046 417 1,376 93 94 793 1,954 1,809 3,316 583 

Number of it 180 38 171 40 33 161 168 165 149 29 

Country FE YES YES YES YES YES YES YES YES YES YES 

Year FE YES YES YES YES YES YES YES YES YES YES 

N_clust 180 38 171 40 33 161 168 165 149 29 

r2_within 0.127 0.213 0.149 0.0888 8.30E-05 0.0691 0.117 0.127 0.147 0.19 

r2_overall 0.23 0.371 0.3 0.45 0.257 0.297 0.245 0.234 0.266 0.394 

r2_between 0.492 0.778 0.569 0.67 0.534 0.435 0.552 0.423 0.468 0.932 

Robust standard errors in parentheses                                                                                                                                                             ‡  p<0.01, † p<0.05, * p<0.1 

Notes: Fixed Effects (FE) gravity model coefficients with heteroskedastic robust standard errors provided in parenthesis. ‡, † and * are significant at the 1%, 5% and 

10% level, respectively.  Commodity codes are provided across column, and descriptions of variables   run down rows. 
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Panel C - Period-III (1995-2016) 

Data estimation period PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII 

Commodity code SITC 0 SITC 1 SITC 2 SITC 3 SITC 4 SITC 5 SITC 6 SITC 7 SITC 8 SITC 9 

Variables             

Log of exporter's per capita GDP  0.0846* -0.10 -0.04 0.07 0.09 -0.1991‡  0.2087‡  0.2112‡  0.8174‡  0.4285‡  

 (0.05) (0.08) (0.06) (0.48) (0.29) (0.07) (0.05) (0.04) (0.03) (0.07) 

Log of distance  -1.0229‡  -0.9089‡  -1.0681‡  -1.1813† -0.17 -0.4245‡  -1.0614‡  -0.9319‡  -0.8889‡  -1.1605‡  

 (0.09) (0.11) (0.08) (0.51) (0.36) (0.10) (0.06) (0.06) (0.05) (0.11) 

Interaction of log of renewable 

energy & log of GFCF per 

labourforce -1.22 4.97 -1.86 -12.38 -15.23 -5.38 -8.23 -8.13 -3.77 8.60 

 (6.38) (11.74) (6.52) (57.16) (27.15) (7.81) (6.46) (5.69) (5.11) (11.12) 

Interaction of log of renewable 

energy & Log of technical 

cooperation grants   4.5224* -0.73 1.96 1.85 15.02 2.22 3.74 2.83 1.80 3.22 

 (2.69) (5.19) (2.78) (10.37) (12.93) (3.40) (2.84) (2.57) (2.33) (5.32) 

Log of GCFC per labourforce 7.12 -3.43 0.65 -6.24 -15.61 -3.35 -7.96 -7.25 -4.95 -7.08 

 (8.62) (15.27) (8.82) (75.68) (42.37) (10.68) (8.38) (7.49) (6.50) (7.01) 

Log of per capita CO2 emission 14.6117† 0.65 6.83 13.17 22.19 8.33 12.3974* 5.55 6.33 10.23 

 (7.01) (13.93) (7.66) (38.92) (34.92) (9.18) (7.40) (6.57) (5.71) (10.06) 

Robust standard errors in parentheses                                                                                                                                                                ‡  p<0.01, † p<0.05, * p<0.1 
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Table 4.33 RE Gravity Model Coefficients: Panel C - Period-III (1995 -2016) – Continued from previous page. 

Data estimation period PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII 

Commodity code SITC 0 SITC 1 SITC 2 SITC 3 SITC 4 SITC 5 SITC 6 SITC 7 SITC 8 SITC 9 

Variables             

Log of renewable energy -106.0811* -94.34 -79.10  -291.08 -62.47 -98.5693* -15.81 -54.96 -225.3870‡  

 (54.74) (109.73) (56.85)  (268.46) (70.15) (57.30) (53.09) (45.48) (55.67) 

Interaction of log of carbon 

emission & log of GFCF per 

labour  12.42 15.77 20.44 6.20 66.72 22.96 34.7714† 21.02 19.19 27.48 

 (16.90) (31.37) (16.45) (119.19) (82.88) (20.32) (16.80) (15.18) (13.40) (22.82) 

Interaction of log of carbon 

emission & Log of technical 

cooperation grants -6.8842* 0.96 -2.77 -2.83 -22.74 -3.06 -5.40 -3.98 -2.63 -4.90 

 (3.93) (7.61) (4.10) (14.61) (18.60) (4.99) (4.15) (3.76) (3.40) (7.75) 

Interaction of log of carbon 

emission & log of eductation  -17.18 19.95 -6.80 -28.98 63.80 2.79 7.72 15.70 14.16 34.4633‡  

 (17.54) (29.22) (16.55) (123.95) (104.77) (20.59) (16.24) (14.83) (13.12) (9.81) 

Interaction of log of carbon 

emission & log of electricity per 

population  -59.28 -25.42 -43.89 38.09 -196.27 -46.01 -64.5496* -27.86 -36.53 -101.8485* 

 (36.16) (71.78) (37.22) (113.21) (197.18) (46.62) (38.35) (35.27) (31.11) (54.02) 

Interaction of log of carbon 

emission & log of mobile phone 

subscription 54.1837† 19.97 32.44 -38.57 152.13 27.83 39.28 13.58 22.77 87.6064† 

 (26.70) (53.74) (29.00) (94.13) (150.06) (35.71) (28.94) (26.40) (23.52) (36.36) 

Robust standard errors in parentheses                                                                                                                                                                 ‡  p<0.01, † p<0.05, * p<0.1 
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Table 4.33 RE Gravity Model Coefficients: Panel C - Period-III (1995 -2016) – Continued from previous page. 

Data Estimation Period Period-III Period-III Period-III Period-III Period-III Period-III Period-III Period-III Period-III Period-III 

Commodity code  SITC 0 SITC 1 SITC 2 SITC 3 SITC 4 SITC 5 SITC 6 SITC 7 SITC 8 SITC 9 

Variables             

Interaction of log of renewable energy & 

log of education  16.23 -14.50 6.50 19.34 -43.60 -2.82 -6.54 -13.19 -11.18 -21.2937† 

 (14.30) (24.09) (13.82) (108.85) (81.20) (17.02) (13.34) (12.07) (10.60) (8.39) 

Interaction of log of renewable energy & 

log of electricity per population  36.26 17.46 28.56 -33.99 133.10 32.10 44.3551* 20.57 26.07 67.6974* 

 (25.17) (49.18) (25.34) (88.39) (142.11) (31.96) (26.36) (24.29) (21.52) (37.32) 

Interaction of log of renewable energy & 

log of mobile phone subscription -36.7280† -11.84 -21.02 36.79 -96.82 -17.14 -23.56 -6.85 -13.34 -58.8435† 

 (18.05) (36.36) (19.96) (82.65) (102.51) (24.41) (19.68) (17.87) (15.96) (23.55) 

Log of electricity per population  32.0250† 4.06 9.25 8.34 39.33 0.73 5.91 -3.05 1.31 18.8501* 

 (14.19) (28.30) (17.01) (119.76) (72.48) (19.79) (15.45) (13.53) (11.78) (10.57) 

Log of mobile subscription  -7.47 -4.09 -4.98 -13.08 -24.67 -6.33 -10.1325† -5.01 -6.11 -8.51 

 (4.88) (9.46) (4.82) (29.89) (20.47) (5.96) (4.95) (4.57) (3.91) (7.39) 

Log of technical cooperation grants 11.2315† -2.64 -1.38 13.78 19.17 -1.79 -0.90 -4.11 -1.26 7.33 

  (4.55) (9.55) (5.56) (37.08) (24.29) (6.56) (5.25) (4.76) (4.12) (5.24) 

Log of GCFC per labourforce -8.4742* -3.84 -3.90 5.02 -9.78 0.11 -1.03 -0.98 -2.12 0.96 

 (4.71) (9.06) (5.55) (41.73) (24.11) (6.45) (5.01) (4.40) (3.86) (2.31) 

Log of eduction  -5.36 -1.13 -1.14 5.71 -2.99 4.52 4.02 5.28 2.54 -6.49 

 (4.46) (8.52) (5.11) (49.09) (20.16) (5.94) (4.69) (4.09) (3.60) (3.97) 

Robust standard errors in parentheses                                                                                                                                                     ‡  p<0.01, † p<0.05, * p<0.1 

 



Economic Integration in ASEAN Region, and International Trade linkages with FDI, Tourism and 

Environment  P a g e  | 349 

 

Table 4.33 RE Gravity Model Coefficients: Panel C - Period-III (1995 -2016) – Continued from previous page. 

Data Estimation Period Period-III Period-III Period-III Period-III Period-III Period-III Period-III Period-III Period-III Period-III 

Commodity code  SITC 0 SITC 1 SITC 2 SITC 3 SITC 4 SITC 5 SITC 6 SITC 7 SITC 8 SITC 9 

Observations 2195 493 1568 96 107 933 2312 2243 4096 805 

Number of it 215 46 207 43 39 194 204 201 181 36 

Country FE YES YES YES YES YES YES YES YES YES YES 

Year FE YES YES YES YES YES YES YES YES YES YES 

r2_within 0.13 0.19 0.14 0.09 0.00 0.06 0.12 0.11 0.15 0.19 

r2_overall 0.26 0.37 0.30 0.48 0.27 0.28 0.25 0.24 0.28 0.41 

r2_between 0.50 0.77 0.56 0.71 0.56 0.43 0.54 0.48 0.48 0.95 

Notes: Fixed Effects (FE) gravity model coefficients with heteroskedastic robust standard errors provided in parenthesis. ‡, † and * are significant at the 1%, 5% and 10% 

level, respectively.  Commodity codes are provided across column, and descriptions of variables   run down rows. 
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Part III: Gravity model for Environment/Institutions/Infrastructure Related  Variables, SITC Two Digit Sectors Clustered at SITC one-Digit Level –ASEAN1  

Table 4.35: RE Trade Gravity Model Coefficients for Environment/Institutions/Infrastructure Related  Variables with Exports as Dependent Variable, ASEAN1, 

SITC II Digit Products Clustered at SITC I Digit Level 

Panel A – I Period-I (1995-2004) 

Data estimation period PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI 

Commodity code  SITC 0 SITC 1 SITC 2 SITC 3 SITC 4 SITC 5 SITC 6 SITC 7 SITC 8 SITC 9 

Variables             

Log of exporter's per capita GDP  -5.1462‡  -4.0586 -3.6981 -1.4978 -12.3454 -2.5525 -4.5509‡  -4.2016‡  -6.2514‡  -1.5773‡  

 (1.383) (6.612) (2.729) (7.611) (8.236) (2.010) (1.344) (1.232) (1.487) (0.401) 

Log of importer's per capita GDP  0.0082 -0.0046 0.0779 -0.4563 0.0793 0.3954‡  0.4909‡  0.6071‡  0.7216‡  0.3826‡  

 (0.118) (0.276) (0.145) (0.462) (0.447) (0.079) (0.058) (0.052) (0.068) (0.057) 

Log of distance  -0.7458‡  -1.2753‡  -1.2750‡  0.2838 0.0912 -1.0531‡  -1.1963‡  -1.1248‡  -1.3224‡  -0.5529‡  

 (0.149) (0.483) (0.253) (0.781) (1.063) (0.127) (0.107) (0.098) (0.114) (0.131) 

Log of per capita CO2 emmissions 28.3284‡  20.806 19.9217* 30.8297 19.5576 24.8057‡  22.2454‡  15.1692‡  27.0741‡  -5.9969† 

 (6.761) (29.648) (11.959) (33.875) (18.217) (8.782) (5.976) (5.491) (6.496) (2.683) 

Log of renewable energy 21.5530‡  14.3551 13.943 36.7069  24.1552‡  16.4816‡  8.6417 20.8556‡  -11.7743‡  

 (6.533) (29.634) (11.941) (33.901)  (8.804) (5.975) (5.460) (6.443) (2.709) 

Log of mobile subscription  15.9879‡  9.6852 13.0194* 18.3499 21.1463* 15.4127‡  12.9061‡  9.6376‡  16.4619‡  -2.0415† 

 (4.108) (17.715) (7.217) (19.815) (11.863) (5.261) (3.571) (3.297) (3.925) (1.000) 

Log of technical cooperation grants 3.4737‡  2.6851 2.6556† 4.9944 4.9832* 3.1027‡  2.6362‡  1.5653‡  3.2537‡  -0.8426‡  

 (0.743) (3.177) (1.306) (3.735) (2.858) (0.956) (0.648) (0.601) (0.709) (0.198) 

Log of GFCF per labour force  -8.8457‡  -4.2801 -7.5774† -11.7903 -17.4854 -8.5756‡  -6.5390‡  -3.9367† -7.6183‡  1.6876‡  

 (2.081) (8.732) (3.662) (10.135) (10.732) (2.663) (1.800) (1.675) (1.990) (0.344) 

Log of education  31.3692‡  17.2564 26.6471† 37.5584 64.5940* 29.9268‡  24.8112‡  18.4500‡  30.6324‡  0.0185 

 (7.230) (30.015) (12.601) (34.443) (35.584) (9.132) (6.186) (5.739) (6.840) (0.868) 

Robust standard errors in parentheses                                                                                                                                                                     ‡  p<0.01, † p<0.05, * p<0.1 
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Table 4.35 RE Gravity Model Coefficients: Panel A - Period-I (1995-2004) – Continued from previous page. 

Data Estimation Period PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI PeriodI 

Commodity code  SITC 0 SITC 1 SITC 2 SITC 3 SITC 4 SITC 5 SITC 6 SITC 7 SITC 8 SITC 9 

Variables             

Observations 271 30 137 112 22 318 673 1,009 663 225 

Number of it 75 11 58 17 14 67 69 72 64 11 

Country FE YES YES YES YES YES YES YES YES YES YES 

Year FE YES YES YES YES YES YES YES YES YES YES 

N_clust 75         11 

r2_within 0.0797 0.266 0.221 0.0177 0.00939 0.199 0.201 0.158 0.217 0.0999 

r2_overall 0.278 0.464 0.423 0.12 0.506 0.271 0.273 0.239 0.334 0.152 

r2_between 0.465 0.838 0.56 0.572 0.687 0.493 0.575 0.742 0.775 0.781 

Robust standard errors in parentheses                                                                                                                                                     ‡  p<0.01, † p<0.05, * p<0.1 

Notes: Fixed Effects (FE) gravity model coefficients with heteroskedastic robust standard errors provided in parenthesis. ‡, † and * are significant at the 1%, 5% and 10% 

level, respectively.  Commodity codes are provided across column, and descriptions of variables   run down rows.  
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Panel B - Period-II (2007-2016) 

Data estimation period PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII 

Commodity code  SITC 0 SITC 1 SITC 2 SITC 3 SITC 4 SITC 5 SITC 6 SITC 7 SITC 8 SITC 9 

Variables        `     

Log of exporter's per capita GDP    -3.70        

   (2.73)        

Log of importer's per capita GDP  -0.03 -0.06 0.08 -0.60 0.16 0.3681‡  0.5063‡  0.5967‡  0.7324‡  0.3983‡  

 (0.12) (0.29) (0.14) (0.46) (0.55) (0.08) (0.06) (0.05) (0.07) (0.05) 

Log of distance  -0.7002‡  -1.1639 † -1.2750‡  0.41 0.50 -1.0145‡  -1.2562‡  -1.1126‡  -1.3262‡  -0.5752‡  

 -0.16 -0.50 -0.25 -0.79 -1.51 -0.13 -0.11 -0.10 -0.12 -0.13 

Log of CO2 metric per capita 

emmissions   19.9217*        

   (11.96)        

Log of mobile subscription   13.0194*        

   (7.22)        

Log renewable energy    13.943        

   (11.941)        

Log of technical cooperation grants   2.6556†        

   (1.31)        

Log of GCFC per labourforce   -7.5774†        

           

Log of eduction   26.6471†        

   (12.60)        

Robust standard errors in parentheses                                                                                                                                                                  ‡  p<0.01, † p<0.05, * p<0.1 

Table 4.35: RE Trade Gravity Model Coefficients for Environment/Institutions/Infrastructure Related Variables with Exports as Dependent Variable, 

ASEAN1, SITC II Digit Products Clustered at SITC I Digit Level,, Panel B - Period-II (2007-2016) 
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Data Estimation Period PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII PeriodII 

Commodity code  SITC 0 SITC 1 SITC 2 SITC 3 SITC 4 SITC 5 SITC 6 SITC 7 SITC 8 SITC 9 

Variables             

Constant 14.4952‡  18.6320‡   17.9405‡  3.29  13.7959‡  15.2503‡  14.1214‡  13.7788‡  12.1280‡  

 (1.21) (4.00)  (5.55) (14.76) (1.11) (0.87) (0.78) (0.94) (0.89) 

Observations 271  30  137  112  22  318  673  1009  663  225  

R-squared 0.08  0.27  0.00  0.02  0.02  0.20  0.20  0.16  0.22  0.10  

Number of it 75  11  58  17  14  67  69  72  64  11  

Country FE YES YES YES YES YES YES YES YES YES YES 

Year FE YES YES YES YES YES YES YES YES YES YES 

N_clust 75  0  0  0  0  0  0  0  0  11  

R-squared adjustment 0.07  (0.25) 0.00  (0.17) (2.43) (0.02) 0.11  0.09  0.13  0.09  

r2_within 0.08  0.27  0.22  0.02  0.02  0.20  0.20  0.16  0.22  0.10  

r2_overall 0.10  0.30  0.42  0.02  0.06  0.18  0.16  0.16  0.16  0.08  

r2_between 0.05  0.48  0.56  0.09  0.13  0.13  0.01  0.09  0.00  0.58  

Robust standard errors in parentheses                                                                                                                                                 ‡  p<0.01, † p<0.05, * p<0.1 

Notes: Fixed Effects (FE) gravity model coefficients with heteroskedastic robust standard errors provided in parenthesis. ‡, † and * are significant  

at the 1%, 5% and 10% level, respectively.  Commodity codes are provided across column, and descriptions of variables   run down rows. 
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Panel C - Period-III (1995-2016) 

Data estimation period PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII 

Commodity code SITC 0 SITC 1 SITC 2 SITC 3 SITC 4 SITC 5 SITC 6 SITC 7 SITC 8 SITC 9 

Variables             

Log of exporter's per capita GDP  -5.1462‡  -4.0586 -3.6981 -1.4978 -12.3454 -2.5525 -4.5509‡  -4.2016‡  -6.2514‡  -1.5773‡  

 (1.38) (6.61) (2.73) (7.61) (8.24) (2.01) (1.34) (1.23) (1.49) (0.40) 

Log of importer's per capita GDP  0.0082 -0.0046 0.0779 -0.4563 0.0793 0.3954‡  0.4909‡  0.6071‡  0.7216‡  0.3826‡  

 (0.12) (0.28) (0.14) (0.46) (0.45) (0.08) (0.06) (0.05) (0.07) (0.06) 

Log of distance  -0.7458‡  -1.2753‡  -1.2750‡  0.2838 0.0912 -1.0531‡  -1.1963‡  -1.1248‡  -1.3224‡  -0.5529‡  

 (0.15) (0.48) (0.25) (0.78) (1.06) (0.13) (0.11) (0.10) (0.11) (0.13) 

Log of per capita CO2 emmissions 28.3284‡  20.806 19.9217* 30.8297 19.5576 24.8057‡  22.2454‡  15.1692‡  27.0741‡  -5.9969† 

 (6.76) (29.65) (11.96) (33.87) (18.22) (8.78) (5.98) (5.49) (6.50) (2.68) 

Log of renewable energy 21.5530‡  14.3551 13.943 36.7069  24.1552‡  16.4816‡  8.6417 20.8556‡  -11.7743‡  

 (6.53) (29.63) (11.94) (33.90)  (8.80) (5.98) (5.46) (6.44) (2.71) 

Log of mobile subscription  15.9879‡  9.6852 13.0194* 18.3499 21.1463* 15.4127‡  12.9061‡  9.6376‡  16.4619‡  -2.0415† 

 (4.11) (17.72) (7.22) (19.82) (11.86) (5.26) (3.57) (3.30) (3.92) (1.00) 

Log of technical cooperation grants  3.4737‡  2.6851 2.6556† 4.9944 4.9832* 3.1027‡  2.6362‡  1.5653‡  3.2537‡  -0.8426‡  

 (0.74) (3.18) (1.31) (3.73) (2.86) (0.96) (0.65) (0.60) (0.71) (0.20) 

Log of GFCF per labour force  -8.8457‡  -4.2801 -7.5774† -11.7903 -17.4854 -8.5756‡  -6.5390‡  -3.9367† -7.6183‡  1.6876‡  

 (2.08) (8.73) (3.66) (10.14) (10.73) (2.66) (1.80) (1.68) (1.99) (0.34) 

Log of education  31.3692‡  17.2564 26.6471† 37.5584 64.5940* 29.9268‡  24.8112‡  18.4500‡  30.6324‡  0.0185 

 (7.23) (30.02) (12.60) (34.44) (35.58) (9.13) (6.19) (5.74) (6.84) (0.87) 

Observations 271 30 137 112 22 318 673 1,009 663 225 

Number of it 75 11 58 17 14 67 69 72 64 11 

Robust standard errors in parentheses                                                                                                                                                                             ‡  p<0.01, † p<0.05, * p<0.1 
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Table 4.35: RE Trade Gravity Model Coefficients for Environment/Institutions/Infrastructure Related Variables with Exports as Dependent Variable, ASEAN1, SITC II Digit 

Products Clustered at SITC I Digit Level, Panel C - Period-III (1995-2016) 

Data estimation period PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII PeriodIII 

Commodity code SITC 0 SITC 1 SITC 2 SITC 3 SITC 4 SITC 5 SITC 6 SITC 7 SITC 8 SITC 9 

Variables             

Country FE YES YES YES YES YES YES YES YES YES YES 

Year FE YES YES YES YES YES YES YES YES YES YES 

r2_within  0.0797 0.266 0.221 0.0177 0.00939 0.199 0.201 0.158 0.217 0.0999 

r2_overall 0.278 0.464 0.423 0.12 0.506 0.271 0.273 0.239 0.334 0.152 

r2_between 0.465 0.838 0.56 0.572 0.687 0.493 0.575 0.742 0.775 0.781 

Robust standard errors in parentheses                                                                                                                                                                              ‡  p<0.01, † p<0.05, * p<0.1 

Note: Poisson Pseudo Maximum Likelihood (PPML) gravity model coefficients with heteroskedastic robust standard errors provided in parenthesis. ‡, † and *  

are significant at the 1%, 5% and 10% level, respectively.  Commodity codes are provided across column, and descriptions of VARIABLES   run down rows. 

Important Note: PPML Gravity Coefficients were somewhat similar to RE Gravity estimates , and will be provided upon request. 
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Section IV: PPML and RE Gravity Model SITC I Level Industry Fixed Effects Coefficients 

Part I: RE Gravity model Coefficients for Standared Trade Determinants, SITC Two Digit Sectors Clustered 

at SITC one-Digit Level –ASEAN6  

Table 4.37: PPML Gravity Model Coefficients - ASEAN6 

Panel A: All SITC Two-Digit Products with Exports as Dependent Variable 

Data estimation period Period-I Period-II Period-III 

Commodity code  00-97 00-97 00-97 

Variables    

Log of importer's GDP  0.9421‡  0.7352‡  0.7810‡  

 (0.11) (0.08) (0.09) 

Log of exporter's GDP  0.4262 0.8124* 0.6473 

 (0.94) (0.43) (0.45) 

Log of importer's population  -0.1895‡  -0.0906 † -0.1156‡  

 (0.06) (0.05) (0.04) 

Log of exporter's population  -0.0816 -0.5443‡  -0.0259 

 (0.32) (0.09) (0.14) 

Log of distance  -0.7629‡  -0.7220‡  -0.7260‡  

 (0.08) (0.12) (0.10) 

Contiguity -0.4272‡  -0.192 -0.2002* 

 (0.13) (0.13) (0.11) 

Common language 0.2748‡  0.1966 † 0.2301‡  

 (0.08) (0.10) (0.08) 

Common colony 0.2566 0.0526 0.1095 

 (0.20) (0.11) (0.11) 

Log of exporter's landarea 0 0 0 

 0.00  0.00  0.00  

Log of real effective exchange rate  0.2442* 0.4847‡  0.3402‡  

 (0.12) (0.11) (0.09) 

Log of importer's primary product's tariff -0.056 0.0551 0.0284 

 (0.05) (0.06) (0.05) 

Log of importer's manufacturing tariff 0.0305 -0.0137 -0.0121 

 (0.02) (0.04) (0.03) 

Log of exporter's openness  0.6113   0.8414‡  

 (0.98)  (0.25) 

Log of exporter's remoteness  0.1009 0.3652* 0.1071 

 (0.12) (0.21) (0.12) 

Log of Foreign Direct Investment,inflows  0.0147 0.0201 0.0002 

 (0.05) (0.02) (0.03) 

Log of tourist arrivals  0.1027 0.1602 0.1571 

 (0.28) (0.19) (0.17) 

Robust standard errors in parentheses                                                                     ‡  p<0.01, † p<0.05, * p<0.1  
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Table 4.37 PPML Gravity Model Coefficient – Continued from previous page. 

Panel A: All SITC Two-Digit Products with Exports as Dependent Variable 

 Data estimation period Period-I Period-II Period-III 

Commodity code  00-97 00-97 00-97 

Variables    

Log of tourist departures  0.109 -0.4553 † -0.0078 

 (0.23) (0.23) (0.12) 

Log of exporter's diversification -0.3791 -0.4402 -0.1382 

 (0.45) (0.84) (0.78) 

OneAFTAimp 0.7046‡    0.3071 † 

 (0.20)  (0.13) 

OneRCEPimp 0.6309‡  0.8832‡  0.8186‡  

 (0.21) (0.18) (0.18) 

OneTPPimp -0.2524 0.0568 -0.0161 

 (0.19) (0.16) (0.17) 

OneTPPexp -0.5320 † -0.1723 -0.2097 

 (0.24) (0.22) (0.22) 

OneWTOimp 0.2726 † 0.8253‡  0.7289‡  

 (0.11) (0.12) (0.10) 

OneRCEPexp  -0.1954  

  (0.14)  

Constant -21.0512 -12.681 -25.2950 † 

 (24.52) (11.65) (12.38) 

Observations 143,183 302,254 502,510 

R-squared 0.6215 0.4681 0.481 

Country FE YES YES YES 

Year FE YES YES YES 

N_clust 66 66 66 

Robust standard errors in parentheses                                                                  ‡  p<0.01, † p<0.05, * p<0.1  

Notes:  RE (FE) gravity model estimates with standard errors provided in parenthesis; commodity code runs 

across the second row; first column contains years; periodI (1995-2004), periodII (2007-2016) & period (1995-

2016).  
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Panel B: Industry Fixed Effects - All SITC Two-Digit Products with Exports as Dependent Variable 

Data estimation period Period-I Period-II Period-III 
Commodity code  00-97 00-97 00-97 

01 1.5781‡  1.8642‡  1.7874‡  
 (0.015) (0.009) (0.010) 

02 0.5062‡  0.9413‡  0.8724‡  

 (0.010) (0.009) (0.010) 

03 3.0501‡  3.1493‡  3.1493‡  

 (0.022) (0.021) (0.020) 

04 2.2425‡  2.8335‡  2.7100‡  

 (0.020) (0.019) (0.017) 
05 2.2567‡  2.7313‡  2.6318‡  

 (0.023) (0.022) (0.021) 
06 1.5894‡  1.9654‡  1.8676‡  

 (0.016) (0.016) (0.015) 

07 1.9615‡  2.7565‡  2.6023‡  

 (0.026) (0.023) (0.022) 

08 1.1010‡  1.6859‡  1.5583‡  

 (0.014) (0.009) (0.010) 

09 1.3666‡  2.5367‡  2.3231‡  

 (0.021) (0.022) (0.021) 

11 1.0784‡  2.0208‡  1.8350‡  

 (0.010) (0.013) (0.012) 
12 1.6136‡  1.6888‡  1.6871‡  

 (0.011) (0.010) (0.010) 
21 -1.9082‡  -2.2450‡  -2.0567‡  

 (0.013) (0.033) (0.031) 

22 -0.6896‡  -0.8790‡  -0.7647‡  

 (0.018) (0.015) (0.015) 

23 2.7568‡  3.5245‡  3.4051‡  

 (0.027) (0.015) (0.016) 

24 2.2018‡  2.1556‡  2.1940‡  

 (0.015) (0.013) (0.012) 

25 0.9358‡  1.6876‡  1.5934‡  

 (0.017) (0.012) (0.013) 
26 0.7738‡  1.3347‡  1.2310‡  

 (0.016) (0.017) (0.016) 
27 0.6732‡  0.7055‡  0.7212‡  

 (0.011) (0.009) (0.009) 

28 2.2414‡  3.3621‡  3.2160‡  

 (0.006) (0.008) (0.007) 

29 0.3640‡  0.7641‡  0.6805‡  
 (0.018) (0.018) (0.017) 

32 1.9629‡  3.9069‡  3.6765‡  
 (0.042) (0.025) (0.032) 

33 4.5364‡  5.4055‡  5.2703‡  

 (0.011) (0.010) (0.010) 
34 3.8217‡  4.5329‡  4.4273‡  

 (0.028) (0.035) (0.032) 
35 1.1933‡  1.4679‡  1.4368‡  

 (0.078) (0.091) (0.091) 

41 -3.0225‡  -1.7906‡  -2.0102‡  
 (0.023) (0.026) (0.026) 

Robust standard errors in parentheses                                                                    ‡  p<0.01, † p<0.05, * p<0.1  

Table 4.37 PPML Gravity Model Coefficient – Continued from previous page. 
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Panel B: Industry Fixed Effects - All SITC Two-Digit Products with Exports as Dependent Variable 

 Data estimation period Period-I Period-II Period-III 
Commodity code  00-97 00-97 00-97 

42 3.0867‡  3.9942‡  3.8276‡  
 (0.016) (0.016) (0.015) 

43 1.5968‡  2.2488‡  2.1166‡  

 (0.017) (0.014) (0.015) 

51 3.1574‡  3.8788‡  3.7680‡  

 (0.021) (0.020) (0.019) 

52 0.6477‡  1.5838‡  1.4251‡  

 (0.011) (0.014) (0.013) 
53 1.3967‡  1.5345‡  1.5327‡  

 (0.017) (0.018) (0.017) 
54 1.3381‡  2.4326‡  2.2359‡  

 (0.016) (0.019) (0.018) 

55 1.6455‡  2.7716‡  2.5760‡  

 (0.021) (0.023) (0.022) 

56 0.5687‡  1.2157‡  1.0875‡  

 (0.029) (0.019) (0.023) 

57 2.7252‡  3.6572‡  3.4973‡  

 (0.022) (0.021) (0.020) 

58 1.3454‡  2.0639‡  1.9383‡  

 (0.024) (0.023) (0.022) 
59 2.1846‡  2.9139‡  2.7703‡  

 (0.025) (0.024) (0.023) 
61 0.3871‡  0.6532‡  0.6070‡  

 (0.015) (0.010) (0.011) 

62 1.7210‡  2.8785‡  2.6821‡  

 (0.028) (0.026) (0.025) 

63 2.7911‡  2.7479‡  2.8045‡  

 (0.026) (0.023) (0.023) 

64 1.9488‡  2.7134‡  2.5998‡  

 (0.027) (0.025) (0.024) 

65 2.8366‡  3.2441‡  3.1895‡  

 (0.030) (0.026) (0.025) 
66 2.3329‡  2.6892‡  2.6512‡  

 (0.029) (0.025) (0.025) 
67 2.2908‡  3.0750‡  2.9591‡  

 (0.021) (0.021) (0.020) 

68 2.4820‡  3.3252‡  3.1971‡  
  (0.019) (0.015) (0.015) 

69 2.4868‡  3.1922‡  3.0659‡  

 (0.029) (0.026) (0.025) 

71 2.5951‡  3.1300‡  3.0384‡  

 (0.022) (0.021) (0.020) 

72 2.6489‡  3.3666‡  3.2355‡  

 (0.024) (0.024) (0.023) 
73 1.0985‡  1.2463‡  1.2853‡  

 (0.014) (0.012) (0.012) 
74 3.1567‡  3.7305‡  3.6300‡  

 (0.027) (0.026) (0.025) 

75 4.9982‡  4.6049‡  4.7853‡  

 (0.026) (0.023) (0.022) 

Robust standard errors in parentheses                                                          ‡  p<0.01, † p<0.05, * p<0.1  

Table 4.37 PPML Gravity Model Coefficient – Continued from previous page. 
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Panel B: Industry Fixed Effects - All SITC Two-Digit Products with Exports as Dependent Variable 

 Data estimation period Period-I Period-II Period-III 

Commodity code  00-97 00-97 00-97 

76 4.3162‡  4.2969‡  4.3380‡  

 (0.028) (0.025) (0.025) 

77 5.4319‡  5.4978‡  5.5278‡  

 (0.029) (0.026) (0.026) 

78 2.9304‡  4.1085‡  3.9166‡  

 (0.027) (0.024) (0.024) 

79 2.0473‡  3.0658‡  2.8909‡  

 (0.014) (0.014) (0.013) 

81 0.1451‡  0.7042‡  0.6135‡  

 (0.019) (0.021) (0.020) 

82 2.3096‡  2.4332‡  2.4495‡  

 (0.028) (0.026) (0.025) 

83 0.3212‡  1.1716‡  0.9900‡  

 (0.023) (0.020) (0.019) 

84 3.1628‡  3.4163‡  3.3738‡  

 (0.030) (0.026) (0.026) 

85 2.2273‡  2.8127‡  2.7018‡  

 (0.027) (0.022) (0.022) 

87 2.3880‡  3.2009‡  3.0489‡  

 (0.022) (0.023) (0.022) 

88 2.4367‡  2.4445‡  2.4603‡  

 (0.034) (0.019) (0.021) 

89 3.4518‡  3.8521‡  3.7836‡  

 (0.041) (0.027) (0.029) 

93 3.1913‡  4.1445‡  3.9382‡  

 (0.033) (0.038) (0.031) 

96 -3.6117‡  -2.8446‡  -3.0348‡  

 (0.084) (0.062) (0.053) 

97 1.5762‡  2.6950‡  2.5094‡  

 (0.031) (0.037) (0.033) 

Notes:  Poisson pseudo maximum likelihood (PPML) gravity model estimates with standard errors provided in 

parenthesis; commodity code runs across the second row; first column contains years; periodI (1995-2004), 

periodII (2007-2016) & period (1995-2016).  
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Part II: RE Gravity model Coefficients for Standared Trade Determinants, SITC Two Digit Sectors Clustered 

at SITC one-Digit Level –ASEAN3  

Table 4.39: PPML Gravity Model Coefficients – ASEAN3 

Panel A: All SITC Two-Digit Products with Exports as Dependent Variable 

Data estimation period Period-I Period-II Period-III 

Commodity code  00-97 00-97 00-97 

Variables    

Log of importer's GDP  1.1424‡  1.2072‡  1.1786‡  

 (0.36) (0.30) (0.33) 

Log of exporter's GDP  -2.3060 † -0.7908 -1.6624‡  

 (1.01) (0.70) (0.64) 

Log of importer's population  -0.1104 -0.4354 † -0.3753* 

 (0.20) (0.19) (0.20) 

Log of exporter's population  2.2026‡  1.7887 † 2.0506 † 

 (0.83) (0.79) (0.87) 

Log of distance  -0.7587‡  -0.5208* -0.6187‡  

 (0.15) (0.27) (0.23) 

Log of exporter's openness  0.0968 -0.1032 -0.0968* 

 (0.17) (0.07) (0.05) 

Log of exporter's remoteness  0.9965 -0.432 -0.3373 

 (0.86) (0.35) (0.33) 

Contiguity 1.2266* 1.6455‡  1.4855‡  

 (0.72) (0.35) (0.33) 

Common colony 0.6585‡  0.5255 0.5478 

 (0.24) (0.38) (0.36) 

Log of exporter's landarea 0 -0.0000* 0 

 0.00  0.00  0.00  

Log of real effective exchange rate  0.7235 1.5409 1.4867 

 (0.49) (1.09) (1.02) 

Log of importer's primary product's tariff -0.1645 -0.0812 -0.0975 

 (0.17) (0.14) (0.12) 

Log of importer's manufacturing tariff 0.0078 0.0257 0.0257 

 (0.08) (0.12) (0.09) 

Log of Foreign Direct Investment,inflows  0.3389‡  -0.298 -0.1253 

 (0.10) (0.22) (0.16) 

Log of tourist arrivals  0.3551 0.093 0.1829 

 (0.48) (0.37) (0.22) 

Log of tourist departures  -0.0326 -0.2457 0.0266 

 (0.24) (0.18) (0.15) 

Robust standard errors in parentheses                                                                   ‡  p<0.01, † p<0.05, * p<0.1  

 

 



Economic Integration in ASEAN Region, and International Trade 

linkages with FDI, Tourism and Environment  P a g e  | 362 

 
Table 4.39 PPML Gravity Model Coefficient – Continued from previous page. 

Panel A: All SITC Two-Digit Products with Exports as Dependent Variable 

 Data estimation period Period-I Period-II Period-III 

Commodity code  00-97 00-97 00-97 

Variables    

Log of exporter's diversification -8.4500‡  0.7828 -0.2361 

 (2.92) (0.73) (0.75) 

OneAFTAexp   -1.2533 † 

   (0.53) 

OneRCEPimp -1.3190 † -0.8028 † -0.9538 † 

 (0.65) (0.34) (0.38) 

OneTPPimp -0.2671 0.4383 † 0.3851 † 

 (0.38) (0.22) (0.19) 

OneTPPexp -1.3726 † 0.2855 0.1466 

 (0.62) (0.43) (0.42) 

OneWTOimp -3.3238‡  1.8775‡  -0.6584 

 (0.53) (0.26) (0.61) 

OneAFTAimp 0.9490* 1.3178 †   

 (0.52) (0.54)  

Constant -21.3659 -0.0179 4.6138 

 (18.88) (16.83) (11.59) 

Observations 11,287 19,706 34,766 

R-squared 0.7839 0.5724 0.5776 

Country FE YES YES YES 

Year FE YES YES YES 

N_clust 66 66 66 

Robust standard errors in parentheses                                                                    ‡  p<0.01, † p<0.05,  * p<0.1  

Notes:  Poisson Pseudo Maximum Likelihood (PPML) gravity model estimates with standard errors provided in 

parenthesis; commodity code runs across the second row; first column contains years; periodI (1995-2004), 

periodII (2007-2016) & period (1995-2016).  
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Panel B: Industry Fixed Effects - All SITC Two-Digit Products with Exports as Dependent Variable 

Data estimation period Period-I Period-II Period-III 
Commodity code  00-97 00-97 00-97 

01 -3.4902‡  -0.6860‡  -1.2299‡  
 (0.05) (0.13) (0.10) 

02 -1.6105‡  -1.5658‡  -1.5084‡  

 (0.09) (0.17) (0.14) 

03 1.3079‡  2.4554‡  2.1041‡  

 (0.26) (0.09) (0.08) 

04 0.3501† 2.5096‡  2.0074‡  

 (0.15) (0.13) (0.14) 
05 0.5795† 2.5045‡  2.0048‡  

 (0.24) (0.07) (0.09) 
06 -2.0767‡  1.9802‡  1.4035‡  

 (0.15) (0.05) (0.05) 

07 -0.7545‡  0.6849‡  0.2894‡  

 (0.20) (0.05) (0.06) 

08 -1.7332‡  -0.4449‡  -0.7346‡  

 (0.07) (0.17) (0.13) 

09 -1.8882‡  -2.3678‡  -2.4040‡  

 (0.19) (0.09) (0.11) 

11 -1.9794‡  0.5375‡  0.0138 

 (0.23) (0.08) (0.11) 
12 -1.4383‡  0.5810‡  0.1107† 

 (0.38) (0.04) (0.05) 
21 -1.2871‡  -1.5074‡  -1.5504‡  

 (0.08) (0.14) (0.12) 

22 -0.3272‡  1.7381‡  1.2110‡  

 (0.13) (0.05) (0.04) 

23 1.1082‡  2.3566‡  1.9871‡  

 (0.13) (0.05) (0.07) 

24 2.0046‡  2.5326‡  2.4530‡  

 (0.22) (0.05) (0.04) 

25 -3.1779‡  -0.9460‡  -1.2384‡  

 (0.08) (0.20) (0.16) 
26 -1.4389‡  -0.8678‡  -1.1080‡  

 (0.11) (0.08) (0.08) 
27 -0.6617‡  0.6285‡  0.1926‡  

 (0.03) (0.06) (0.04) 

28 -0.2498‡  2.9799‡  2.4008‡  

 (0.03) (0.11) (0.09) 

29 -1.0871‡  -0.1924‡  -0.4647‡  
 (0.20) (0.04) (0.03) 

32 0.4323† 0.3227 0.373 
 (0.20) (0.27) (0.25) 

33 0.4182‡  2.2509‡  1.8769‡  

 (0.12) (0.11) (0.09) 
34 4.8203‡  6.1402‡  5.7408‡  

 (0.16) (0.30) (0.25) 
35 -3.8219‡  3.1724‡  2.9391‡  

 (0.18) (0.31) (0.29) 

41 -4.3822‡  -4.2700‡  -4.5897‡  
 (0.30) (0.22) (0.19) 

Robust standard errors in parentheses                                                                   ‡  p<0.01, † p<0.05, * p<0.1  
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Table 4.39 PPML Gravity Model Coefficient – Continued from previous page. 

Panel B: Industry Fixed Effects - All SITC Two-Digit Products with Exports as Dependent Variable 

 Data estimation period Period-I Period-II Period-III 
Commodity code  00-97 00-97 00-97 

42 0.5829‡  -0.5808‡  -0.2730‡  
 (0.12) (0.08) (0.06) 
43 -0.045 -2.4897‡  -1.7257‡  

 (0.18) (0.19) (0.16) 

51 -1.7576‡  -0.1811 -0.6152‡  

 (0.16) (0.14) (0.15) 

52 -2.3561‡  0.7494‡  0.2510‡  

 (0.16) (0.10) (0.07) 

53 -3.3292‡  -2.1196‡  -2.4997‡  

 (0.20) (0.06) (0.05) 
54 -3.6942‡  -1.8622‡  -2.2989‡  

 (0.23) (0.12) (0.12) 
55 -3.1931‡  -1.6404‡  -2.0200‡  

 (0.08) (0.06) (0.05) 
56 -2.0889‡  0.1507 -0.3428‡  

 (0.15) (0.14) (0.11) 

57 -2.3914‡  -0.8913‡  -1.3094‡  

 (0.12) (0.12) (0.12) 

58 -4.3882‡  -1.9268‡  -2.4568‡  

 (0.10) (0.04) (0.04) 

59 -2.7612‡  0.2245‡  -0.3234‡  

 (0.11) (0.03) (0.03) 
61 -2.4660‡  0.3286† -0.2109 

 (0.05) (0.16) (0.15) 
62 -1.8843‡  -1.6389‡  -1.8624‡  

 (0.06) (0.05) (0.05) 
63 0.0313 -0.3530‡  -0.0261 

 (0.24) (0.05) (0.07) 

64 -4.0186‡  -0.8032‡  -1.3558‡  

 (0.28) (0.14) (0.17) 

65 -0.2415 0.2436 0.0297 

 (0.32) (0.17) (0.19) 

66 -0.8145‡  2.4551‡  1.8072‡  

 (0.28) (0.07) (0.10) 
67 -0.7385‡  1.2072‡  0.7031‡  

 (0.05) (0.03) (0.03) 
68 0.7030‡  3.2190‡  2.7604‡  

 (0.12) (0.06) (0.06) 
69 -3.0265‡  -0.151 -0.7668‡  

 (0.27) (0.13) (0.14) 

71 -2.8541‡  -0.2730‡  -0.8447‡  

 (0.26) (0.08) (0.09) 

72 -1.6323‡  0.5981‡  0.06 

 (0.16) (0.06) (0.07) 

73 -3.5482‡  -1.5720‡  -2.0914‡  

 (0.20) (0.08) (0.09) 
74 -1.5745‡  0.4545‡  -0.0909 

 (0.21) (0.09) (0.11) 
75 -3.3444‡  -1.1152‡  -1.6692‡  

 (0.27) (0.09) (0.11) 
Robust standard errors in parentheses                                                           ‡  p<0.01, † p<0.05, * p<0.1   
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Panel B: Industry Fixed Effects - All SITC Two-Digit Products with Exports as Dependent Variable 

Data estimation period Period-I Period-II Period-III 

Commodity code  00-97 00-97 00-97 

76 -1.6729‡  1.5978‡  0.9480‡  

 (0.33) (0.11) (0.14) 

77 -1.3722‡  0.8152‡  0.2715† 

 (0.27) (0.10) (0.12) 

78 0.5290† 1.7595‡  1.3200‡  

 (0.25) (0.21) (0.21) 

79 -1.5868‡  0.0912 -0.4557‡  

 (0.31) (0.07) (0.08) 

81 -4.3590‡  -2.1389‡  -2.7137‡  

 (0.22) (0.06) (0.07) 

82 -1.3674‡  -0.9139‡  -1.0145‡  

 (0.33) (0.11) (0.14) 

83 -4.4643‡  -0.5812† -1.1642‡  

 (0.39) (0.23) (0.25) 

84 2.2639‡  3.8580‡  3.4005‡  

 (0.34) (0.16) (0.19) 

85 0.0912 1.7967‡  1.3295‡  

 (0.45) (0.20) (0.23) 

87 -3.1311‡  -0.9749‡  -1.4928‡  

 (0.35) (0.15) (0.17) 

88 -3.5329‡  -0.1174 -0.6957‡  

 (0.23) (0.11) (0.12) 

89 -1.5004‡  1.4200‡  0.8832‡  

 (0.32) (0.15) (0.17) 

93 -1.2506‡  1.3143‡  0.7581‡  

 (0.33) (0.18) (0.20) 

96 -6.6788‡  -1.6169‡  -2.6150‡  

 (0.51) (0.43) (0.27) 

97 0.7578 3.2868‡  2.7843‡  

 (0.53) (0.11) (0.16) 

Robust standard errors in parentheses                                                                   ‡  p<0.01, † p<0.05, * p<0.1  

Notes:  Poisson pseudo maximum likelihood (PPML) gravity model estimates with standard errors provided in 

parenthesis; commodity code runs across the second row; first column contains years; periodI (1995-2004), 

periodII (2007-2016) & period (1995-2016).  
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Part III: RE Gravity model Coefficients for Standared Trade Determinants, SITC Two Digit Sectors 

Clustered at SITC one-Digit Level –ASEAN1  

Table 4.41: PPML Gravity Model Coefficients – ASEAN1 

Panel A: All SITC Two-Digit Products with Exports as Dependent Variable 

Data estimation period Period-I Period-II Period-III 

Commodity code  00-97 00-97 00-97 

Variables    

Log of importer's GDP  1.6392‡  0.4627‡  0.5561‡  

 (0.18) (0.11) (0.14) 

Log of importer's population  -0.6767‡  -0.1393* -0.1996 

 (0.16) (0.08) (0.16) 

Log of distance  3.3228‡  0.0505 -0.1357 

 (1.04) (0.36) (0.25) 

Log of exporter's remoteness      0.4245‡  

   (0.16) 

Contigijt -1.9292‡  -0.554 -0.4336 

 (0.58) (0.74) (0.42) 

comcolijt 1.4167‡  -1.6135 -1.7178* 

 (0.45) (1.06) (0.92) 

Log of real effective exchange rate  -0.8660* 1.4456* 0.9143‡  

 (0.45) (0.81) (0.29) 

Log of importer's primary product's tariff -0.2131 -0.0331 -0.0006 

 (0.21) (0.12) (0.13) 

Log of importer's manufacturing tariff 0.3406‡  0.0965 0.0171 

 (0.11) (0.11) (0.04) 

Log of Foreign Direct Investment,inflows  0.0923‡  0.5240‡  0.2214* 

 (0.02) (0.06) (0.13) 

Log of tourist arrivals    -0.1651 

   (0.28) 

OneAFTAexp   -1.1112‡  

   (0.17) 

OneRCEPimp 7.0893‡  2.6886* 2.4994* 

 (1.62) (1.50) (1.29) 

OneTPPimp -2.0145‡  1.0205 0.7237 

 (0.71) (0.81) (0.85) 

OneTPPexp -0.992 0.8642 0.6703 

 (0.62) (1.08) (1.14) 

OneWTOimp -4.1516‡  -0.9815 -0.7802 

 (1.24) (1.03) (0.84) 

Robust standard errors in parentheses                                                                 ‡  p<0.01, † p<0.05, * p<0.1  
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Table 4.41 PPML Gravity Model Coefficient – Continued from previous page. 

Panel A: All SITC Two-Digit Products with Exports as Dependent Variable 

Data estimation period Period-I Period-II Period-III 

Commodity code  00-97 00-97 00-97 

Variables    

OneAFTAimp 4.8843‡  1.2696‡    

 (1.29) (0.18)  

Constant -53.1116‡  -15.6136‡  -13.4733‡  

 (14.27) (5.34) (3.59) 

Observations 3,039 5,370 9,456 

R-squared 0.8554 0.8463 0.807 

Country FE YES YES YES 

Year FE YES YES YES 

N_clust 65 65 65 

Robust standard errors in parentheses                                           ‡  p<0.01, † p<0.05, * p<0.1   

Notes:  Poisson Pseudo Maximum Likelihood (PPML) gravity model estimates with standard errors provided in 

parenthesis; commodity code runs across the second row; first column contains years; periodI (1995-2004), 

periodII (2007-2016) & period (1995-2016).  
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Panel B: Industry Fixed Effects - All SITC Two-Digit Products with Exports as Dependent Variable 

Data estimation period Period-I Period-II Period-III 
Commodity code  00-97 00-97 00-97 

01 2.8367‡  2.8990‡  2.5336‡  
 (0.585) (0.160) (0.124) 

02 1.3477‡  5.0731‡  3.5105‡  

 (0.347) (0.189) (0.196) 

03 0.7662‡  3.3453‡  2.2733‡  

 (0.072) (0.102) (0.027) 

04 -0.7794‡  4.2776‡  2.8614‡  

 (0.174) (0.108) (0.071) 
05 2.6284‡  5.2014‡  3.9809‡  

 (0.240) (0.030) (0.045) 
06 -0.7384† 3.0218‡  1.6583‡  

 (0.340) (0.088) (0.089) 

07 2.4498‡  3.0673‡  2.2554‡  

 (0.536) (0.101) (0.088) 

08 1.7531‡  2.2010‡  1.2370‡  

 (0.493) (0.118) (0.109) 

09 -0.2126 2.4728‡  1.0951‡  

 (0.185) (0.036) (0.053) 

11 1.9511‡  4.4845‡  3.1399‡  

 (0.364) (0.043) (0.032) 
12 0.4844 0.7819‡  -0.3479* 

 (0.477) (0.144) (0.188) 
21 1.0470‡  2.2125‡  1.7026‡  

 (0.249) (0.157) (0.217) 

22 0.2858 1.3803‡  0.3544† 

 (0.659) (0.115) (0.146) 

23 0.7986 4.5019‡  3.4757‡  

 (0.602) (0.291) (0.212) 

24 0.8259‡  4.0483‡  2.6830‡  

 (0.172) (0.229) (0.099) 

25 1.6171‡  4.4599‡  3.1434‡  

 (0.588) (0.192) (0.106) 
26 -0.2111 1.8280‡  0.6606‡  

 (0.405) (0.150) (0.115) 
27 1.9586‡  3.0146‡  2.0457‡  

 (0.192) (0.152) (0.124) 

28 3.4564‡  6.2200‡  5.0122‡  

 (0.188) (0.237) (0.148) 

29 0.0173 2.6530‡  1.3097‡  
 (0.218) (0.159) (0.112) 

32 -0.9943‡  -7.7931‡  -0.4716† 
 (0.352) (0.054) (0.196) 

33 8.8128‡  10.8449‡  9.7765‡  

 (0.100) (0.087) (0.057) 
34 9.4379‡  12.0206‡  10.7029‡  

 (0.040) (0.035) (0.068) 
41 -0.939 1.7539‡  0.4833 

 (0.606) (0.328) (0.400) 

42 0.356 2.0559‡  0.8448‡  
 (0.561) (0.134) (0.137) 

Robust standard errors in parentheses                                                                   ‡  p<0.01, † p<0.05, * p<0.1  
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Table 4.41 PPML Gravity Model Coefficient – Continued from previous page. 

Panel B: Industry Fixed Effects - All SITC Two-Digit Products with Exports as Dependent Variable 

Data estimation period Period-I Period-II Period-III 
Commodity code  00-97 00-97 00-97 

43 0.9236* 0.3700‡  1.3154‡  
 (0.516) (0.127) (0.256) 
51 2.2725‡  7.5418‡  6.2920‡  

 (0.275) (0.051) (0.019) 

52 1.6123‡  3.4182‡  2.3130‡  

 (0.228) (0.055) (0.025) 

53 0.4899 2.0210‡  0.9464‡  

 (0.315) (0.166) (0.166) 

54 1.5045‡  7.5466‡  5.9282‡  

 (0.290) (0.103) (0.138) 
55 0.7796‡  2.0796‡  1.2311‡  

 (0.120) (0.084) (0.071) 
56 0.5109 3.6804‡  2.3809‡  

 (0.618) (0.260) (0.221) 
57 0.3872‡  2.8406‡  1.6297‡  

 (0.122) (0.189) (0.161) 

58 -0.2402* 1.2163‡  0.1285‡  

 (0.129) (0.039) (0.011) 

59 1.4849‡  3.9518‡  2.7202‡  

 (0.219) (0.105) (0.074) 

61 -0.6167† 1.0839‡  -0.2887* 

 (0.248) (0.185) (0.173) 
62 1.1811‡  3.9775‡  2.6366‡  

 (0.165) (0.056) (0.059) 
63 -0.0012 3.0134‡  1.6202‡  

 (0.061) (0.127) (0.085) 
64 0.1771† 2.6873‡  1.3500‡  

 (0.089) (0.128) (0.110) 

65 4.0593‡  2.9462‡  3.7246‡  

 (0.095) (0.067) (0.074) 

66 2.6732‡  5.1863‡  3.8782‡  

 (0.078) (0.088) (0.062) 

67 3.4468‡  5.3363‡  4.1824‡  

 (0.084) (0.064) (0.031) 
68 1.6391‡  2.8255‡  1.9143‡  

 (0.208) (0.110) (0.080) 
69 4.2871‡  4.9305‡  4.2214‡  

 (0.088) (0.064) (0.043) 
71 3.4872‡  5.1930‡  4.1377‡  

 (0.023) (0.070) (0.035) 

72 3.9893‡  5.3635‡  4.3525‡  

 (0.184) (0.084) (0.078) 

73 4.2553‡  3.8690‡  4.1838‡  

 (0.167) (0.052) (0.072) 

74 3.5913‡  5.0623‡  4.0447‡  

 (0.078) (0.075) (0.050) 
75 2.2051‡  3.5186‡  2.5258‡  

 (0.070) (0.061) (0.038) 
76 3.5527‡  4.9899‡  3.9654‡  

 (0.067) (0.058) (0.041) 

Robust standard errors in parentheses                                                           ‡  p<0.01, † p<0.05, * p<0.1   
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Table 4.41 PPML Gravity Model Coefficient – Continued from previous page. 

Panel B: Industry Fixed Effects - All SITC Two-Digit Products with Exports as Dependent Variable 

Data estimation period Period-I Period-II Period-III 

Commodity code  00-97 00-97 00-97 

77 2.7290‡  4.7908‡  3.5818‡  

 (0.049) (0.061) (0.042) 

78 4.1760‡  4.3491‡  3.9625‡  

 (0.081) (0.040) (0.042) 

79 6.1838‡  5.7874‡  5.9344‡  

 (0.136) (0.080) (0.087) 

81 1.1347‡  2.4380‡  1.4261‡  

 (0.263) (0.033) (0.037) 

82 0.6645‡  2.4992‡  1.3733‡  

 (0.018) (0.055) (0.033) 

83 -0.3594† 1.7406‡  0.4756‡  

 (0.170) (0.050) (0.019) 

84 5.8778‡  5.3186‡  5.4981‡  

 (0.030) (0.050) (0.019) 

85 0.5104* 1.6265‡  0.6798‡  

 (0.293) (0.042) (0.039) 

87 2.8028‡  5.3975‡  4.0795‡  

 (0.045) (0.047) (0.031) 

88 3.1259‡  3.7764‡  3.0489‡  

 (0.100) (0.047) (0.033) 

89 4.5109‡  5.9509‡  4.9802‡  

 (0.068) (0.079) (0.054) 

93 3.7439‡  4.9367‡  4.1120‡  

 (0.082) (0.063) (0.037) 

96 -1.0652 1.2315‡  0.1848 

 (0.719) (0.315) (0.274) 

97 6.1518‡  7.1051‡  5.9157‡  

 (0.704) (0.131) (0.162) 

Robust standard errors in parentheses                                                                   ‡  p<0.01, † p<0.05, * p<0.1  

Notes:  Poisson pseudo maximum likelihood (PPML) gravity model estimates with standard errors provided in 

parenthesis; commodity code runs across the second row; first column contains years; periodI (1995-2004), 

periodII (2007-2016) & period (1995-2016).  
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12 Endnotes: 

Chapter 1 

1 Beachhead investment that leads an FDI investment by making a single entry into a region with a strategy invest 

in across the region. It takes business by acquisition in a priority market for learning opportunities with a plan to 

grow further across the region.    

2 Brownfield when a company or government entity purchases or lease an existing facility to launch a new 

production.   

3 Greenfield investment a type of FDI that established a new production facility.  

4 Flying geese phenomenon is a pattern of development where light industries from developed and fast-developing 

countries migrating to less developed regions leaving room for heavy industrialisation and modernisation to take 

place.   

5 Deardroff (1998) demonstrates gravity model can be derived from factor proportions explanations of trade. 

6 Eaton and Kortum (2002) has derived gravity model from Ricardian type model.        

7 Helpman et al., (2008) and Chaney (2008) derived gravity model from a theoretical model of international trade 

in differentiated goods with firm heterogeneity.   

8 “Ice berg” trade transport cost is given by a cost function, 

 

T(d) = 𝑒−𝜂𝑑 

Where T (d) is transport cost, η is an iceberg decay parameter, and d is a haulage distance. Hence, long distance 

means high cost of transporting goods (Kurmanalieva, 2006, p.4).    

a cost incurred in international shipment that is the function of a haulage distance and iceberg decay parameter.  

9 Objective resistance in international trade is an international trade obstacle a firm can surmount at some cost, it 

can be further decomposed into transportation and other costs of overcoming geographical distance, and the cost 

of overcoming official barriers to trade such as protection (Drysdale and Garnaut (1982).   

10 Subjective resistance is an international trade barrier, which is derived from the imperfect information available 

to businesspersons, for example, from particular ways firms engage in international trade and decision-making 

process that affect the volume or composition of traded commodities (Drysdale and Garnaut (1982). 

11 “The agglomeration force serves as a dynamic source of industrialization but at the same time, it may produce 

the economic disparities among integrated countries and among domestic regions within each country.” 

(Nishikimi, 2008, p.47). Hence, agglomeration could take place in an industry or an economy as a whole.    

12 “The dispersion force relocates industries across integrated countries according to each country’s comparative 

advantage and achieves the static efficiency of resource allocation.” (Nishikimi, 2008, p.47). Dispersion can 

result from the crowding situation in agglomeration or externally through policy instruments implemented in 

sparsely populated areas. 

13 “Blueprint 2015 is a blueprint agreed by ASEAN Economic Ministers (AEM) in August 2006 in Kuala Lumpur, 

Malaysia, to develop ‘a single and coherent blueprint for advancing the AEC by identifying the characteristics and 

elements of the AEC by 2015 consistent with the Bali Concord II with clear targets and timelines for 

implementation of various measures as well as pre-agreed flexibilities to accommodate the interests of all member 

countries” (ASEAN, 2008). This blueprint roled out the implementation of zero tariffs in most goods, reduced 

non-tariff measures, trade facilitation measures including ASEAN single window, enhanced CEPT, RoOs 

including its operational certification procedures, harmonised standards and conformance procedures.    

14 Version 2020 was ASEAN’s original plan envisioned to transform its economic region into a stable, prosperous, 

and highly competitive region with equitable economic development and reduced poverty and social-economic 
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disparities that culminated in the formation of AEC in 2015. It was declared in 1997 at ASEAN summit in Kuala 

Lumpur (ASEAN, 2008)..  

15 Bali concord II (2003) – at the Bali summit in October 2003, ASEAN leaders declared that the ASEAN 

Economic Community (AEC), along with the Asian Security community, and the Asian Socio-Cultural 

Community (ASEAN, 2008).  

16 The 12th ASEAN Summit - At the 12th ASEAN summit in in Cebu, the Philippines, on 13th January 2007, the 

leaders of ASEAN member countries agreed to accelerate the establishment of the AEC, including its AEC pillars 

to 2015 (ASEAN, 2008). 

17 Souvenir is a small and relatively inexpensive article purchased as a reminder of a place visited or a special 

occasion. 

18 Business travel concern travellers who travel mainly for business purposes such as face-to-face meetings. 

Therefore, successful business trips directly create a flow of exports and/or imports in subsequent periods (Gellego 

et al., 2010). 

19 The wwholesale destination is a destination where wholesale businesses for various manufactured goods sell 

to other wholesalers or retailers that sell to end consumers.   

20 Time variant variables include variables that change overtime but not across entities such as national policies, 

federal regulations and international agreements ((Terres-Reyna, 2007, p.3).  

21 Time-invariant variables including culture, geographic location, difference in business practices across 

companies, political stability, etc.   

22 Deriving GLS transformation that eliminates serial correlation,   

 

𝑦
𝑖𝑡

-θ �̅�
𝑖
 = 𝛽

0
(1-θ) +𝛽

1
(𝑥𝑖𝑡1-θ�̅�𝑖1) + … +𝛽

𝑘
(𝑥𝑖𝑡𝑘-θ�̅�𝑖𝑘) + (𝑣𝑖𝑡-θ�̅�𝑖)                                  

 

Where the overbar denotes the time average of left and right-hand variables. θ is the fraction applied on the time 

average. It is given by,  

 

θ = 1- [𝜎𝑢
2/(𝜎𝑢

2 +T 𝜎𝑎
2)]1/2 

 

The random effect transformation subtracts a fraction of the time average, where the fraction depends on, the 

variance of idiosyncratic error, 𝜎𝑢
2, and, the variance of the unobserved effect , 𝜎𝑎

2, and the number of time periods, 

T [Wooldridge, 2013].   

23 Jensen’s inequality the inequality that states that the convex transformation of a mean is less than or equal to 

the mean applied after convex transformation. Jensen’s inequality generalizes the statement that the secant line of 

a convex function lies above the graph of the function. In this case, the secant line represents  the mean applied 

after convex transformation.    

24 Trade openness – as a country is more open to imports in general it is more likely the import from country J 

increases as well (De Bruyne et al., 2013, p.22). This is true particularly among countries forming regional trading 

arrangements (RTAs).  

25 International competitiveness (relative) – the market condition whereby the more trading partners a country has 

in general, the more likely it will be to trade with one trading partner in particular (De Bruyne et al., 2013, p.22).  

26 Potential competition effects – the market conditions whereby the formation of regional trade or clustering of 

major trades in given region contributing to more and increased trade due to heightened competition (De Bruyne 

et al., 2013, p.22). 

27 The Great moderation the time covering between mid-1980s and the beginning of the GFC 2008 characterized 

by a reduction in volatility of business cycle fluctuations (Baker, 2007).  

Chapter 5 

Chapter 6 

 

28 Opportunity (market) seeking FDI is attracted by factors such as economic size of the host country, per capita 

income, and market growth.  For MNEs new markets provides a chance to stay competitive and grow within the 

industry, and achieve economies of scale and scope (Kudina and Jakubiak, 2008, p.4). 
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29 Efficiency seeking FDI seeks to take advantage of different factor endowments, cultural and institutional 

attributes, economic systems and policies, and market structures by limiting production to specific geographical 

locations to supply multiple destinations (Dunning 1993, p. 59; see Kudina and Jakubiak, 2008, p.4). In order for 

efficiency seeking FDI to take place, there has to be open and well-developed consumer markets in the region 

(Dunning, 1993, p. 59, see Kudina and Jakubiak, 2008, p.4). In this way, it can serve both market-seeking and 

resource-seeking FDIs.    

30 Resource seeking FDI is attracted to the availability of natural resources, cheap semi-skilled and skilled labour, 

physical and social infrastructure (Kudina and Jakubiak, 2008, p.3). 

31 Horizontal FDI is investment vehicle whereby foreign MNCs invest in foreign market in product groups that 

are similar to their investment at home. This could be market seeking or efficiency seeking.  

32 Mundell (1957) hypothesized substitution between trade and FDI. In international trade, Mundell motivated in 

the standard Heckscher-Ohlin model with factor mobility, mobility of capital may substitute for trade (Carter and 

Yilmaz, 1999, p.3).  However, later empirical works found considerably higher levels of complementarities 

between trade and FDI (Kudina and Jakubiak, 2008; Carter and Yilmaz, 1999; Bouras and Ragged, 2015).   

Substitution effects of Mundell hypothesizes FDI raising converging factor payments and there for product prices 

change….the movement of substitute products, at least to some extent, the movement of factors, …and increase 

in trade barriers… induces factor movements, and besides capacity restrictions on the movement of factors 

stimulates trade (Bouras and Ragged, 2015). 

33 Dutch Disease is a case whereby excessive demand in international tourism and associated non-traded sector 

creating competitive disadvantages for manufacturing exports due to currency appreciation.   

 

Chapter 7 

 

34 12 priority integration sectors (PIS) include agro-based goods, air transport, automotive products, e-ASEAN 

(including ICT equipment), electronics goods, fisheries, health care products, rubber-based goods, textiles and 

clothing, tourism, wood-based products and logistics (Wattanapruttipaisan, 2008).   

35 ASEAN vision 2020 (in 1997) where the AEC was envisaged, signing of the declaration of the ASEAN (Bali) 

Concord II in October 2003 with the end goal of AEC, 11th ASEAN summit (in December 2005) where 

acceleration of the AEC implementation from 2020 to 2015 discussed, 12th summit (in January 2007) where 

acceleration of the AEC implementation to 2015 agreed in Cebu, the Philippines, 13th summit (in November 2007) 

where the AEC Blueprint was adopted (Soesastro, 2008).  

36 A single market and production base involve free flow of goods, services, capital, investment and skilled labour. 

It also includes priority integration sectors, and food, agriculture and forestry.  

37 Competitive economic region involves competition policy, consumer protection, Intellectual property rights, 

infrastructure development, taxation and e-commerce (AEC, 2015).  

38 A region of equitable economic development involve greater participation of SME and SME development. 

Additionally, it involves initiative for ASEAN integration (AEC, 2015).  

39 A region fully integrated into the global economy involves coherent approach towards external economic 

relations, and enhance participation in global supply networks (AEC, 2015).  

40 “The common effective preferential tariff scheme (CEPT) is a cooperative arrangement among ASEAN 

member states that would reduce intra-regional tariffs and remove non-tariff barriers over a 15-year period 

commencing 1 January 1993. The goal of the scheme is to reduce tariffs on all manufactured goods to 0-5% by 

the year 2008. The CEPT Scheme covers all manufactured products, including capital goods and processed 

agricultural products, and those falling outside the definition of agricultural products. Agricultural products are 

excluded from the CEPT Scheme.” It was superseded by ATIGA in 2010 (ASEAN, 2018).  

41 “The ATIGA signed in 2009 superseded CEPT. The ATIGA comprises elements to ensure the realisation of 

free flow of goods within ASEAN, including the following: tariff liberalisation, removal of non-tariff barriers, 

rules of origin, trade facilitation, customs, standards and conformance, and sanitary and phytosanitary 

measures.” (ASEAN, 2018). 
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42 The paper relates geography with the advantages and disadvantages of physical location (proximity to seaports, 

landlockedness, climate, latitude, etc). The latter include endowments in natural resources such as copper, oil, 

diamond, so on. Besides, agricultural soil quality and rainfall are also determined by latitude.   

43 GFCF is made up machinery, equipment, plants, residential and commercial buildings, land improvements, 

roads, railways, hospitals, etc. with a life span of more than a year. 

44 Resource curse – the negative relationship between resource abundance and growth since the currency 

appreciation due to the productivity of only this single sector renders all other sectors less competitive.  

45 Smallholder farmers make up about 80% of the farmland in Southeast Asian agriculture (FAO, 2012). The 

average size of smallholder farmland is 1.8 hectare in Southeast Asia (Rigg et al., 2016, p.124).  

46 Low external input technology (LEIT) agriculture emphasizes on the use of low level of external inputs. It 

encourages readily available resources on-farm and off-farm including nutrient cycling, biological nitrogen 

fixation, and soil regeneration and using natural enemies of pests. It emphasizes on less use of pesticides and 

fertilizers that can damage the environment harm the health of farmers and consumers. Instead, it favours 

intercropping, crop rotation, agro-forestry, cover crop, vegetation and animal manure. It further encourages 

contour planting, terraces and other physical structures to prevent soil erosion, hedge rows and living barriers, 

conservation tillage, and mulching (Tripp, 2006, p.2; Anyanwu & Adesope (2016).   

47 HEIT is technology that used high yielding cereal varieties, together with high levels of inputs such as water 

from irrigation system, fertilizer to provide the nutrients needed by the varieties and pesticides to control weeds, 

pests and diseases with a high capital investment and well functioning infrastructure and institutions.   

48 Urbanization can be defined "as a process which reveals itself through temporal, spatial and sectoral changes 

in the demographic, social, economic, technological and environmental aspects of life in a given society. 

Urbanization is a progressive concentration of population in urban unit" (Kingsley Davis-1965 see in Narayan, 

2014). 

49 Energy exports are underpinned by with 220 million tonnes of coal equivalent, 62 billion cubic meters, and 1.9 

million barrels per day in 2013. 

50 Non-metallic minerals including Stone, sand, gravel, Sulphur, unroasted pyrites, natural abrasives, and other 

crude materials. 

51 Heavy industry covers capital-intensive, manufacturing businesses, with heavy use of raw materials to produce 

equipment and machinery (such as large machine tools, huge buildings, and large-scale infrastructure). Heavy 

industry contributes to excessive amount of carbon emissions (Barretto, 2019).  

52 Light industry cover less capital-intensive, manufacturing businesses, less use of raw materials to produce light 

goods to end users. Light industries usually include electronics and assembly industries (e.g. computers, mobile 

phones, food industry, papermaking, plastic, leather, textiles, and household electric appliances.). Light industry 

contributes to limited amount of carbon emissions (Barretto, 2019).  

53 CDM allow developing countries to attract green domestic and FDI investments, and obtain credit for reduced 

emissions due to these projects under UNFCCC. The CERs or credits from CDM projects in developing countries 

are also tradable in the international markets with industrialised nations. 

54 JCM, a Japan sponsored and promoted emission reduction mechanism, established in 2016 in cooperation with 

bilateral partners primarily to meet Japan’s own domestic mitigation emission target, and in the process aid its 

bilateral partners in their sustainable green development (Yong and Jihyun, 2016, p.373). The JCM facilitates the 

diffusion of latest low-carbon technologies, products, systems, services and infrastructure from Japan to 

developing countries committed to the JCM projects (Koakutsu et al., 2016, p.3). 

55 Voluntary standards are principles and practices that use resources of the government authorities, and they 

might involve civil societies and NGOs that promote sustainable development. 


