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Context of research

1999 1997

10 countries (Vietnam, Laos, 
Myanmar, Cambodia)

Establishment ASEAN+3 (China, 
Japan, South Korea)

1991

6 countries (Brunei), AFTA 
Establishment of Free Trade 
Area (Asean Free Trade Area)

1967 (Bangkok)

5 countries
Indonesia, Malaysia, 
Philippines, Singapore, Thailand

2015

Blueprint 2007 AEC 2015 (2020)

• 625 million people (8.8% world 

pop) 

• GDP : US$ 2.6 trillion (2015)

• 6.5% of global trade

• 11% of total FDI inflow of the 

world.

• ASEAN+3: trade growth 1.8% 

annually. 26.9% of world exports, 

36.1%  FDI inflows (2013)
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Objectives

 Analyze the interdependence among ASEAN+3 countries

through a series of network indicators;

 Address the question which country plays a central role

in ASEAN+3 economic network;

 Investigate whether ASEAN and ASEAN+3 are

complimentary or substitutionary.
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Network analysis in economic integration

 A network assemblies of nodes and edges to analyze the 

relational data and measure the role of each node.
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Network analysis in economic integration

 Snyder & Kick (1979) provided strong evidence for a “core-

semi-periphery-periphery” structure of international trade 

network.

 Kim & Shin (2002) Kastelle et al. (2006) focused on the issue 

of globalization and regionalization for longitudinal data.

 Kali & Reyes (2007) mapped the topology of the international 

trade network and provided new network-base measured of 

international economic integration.

 Benedictis &Tajoili (2010) accessed the characteristics of 

international trade network.

 Fagiolo et al (2007) compared the degree and pattern of trade 

and financial integration.
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Methodological approach

 Intensity indices allow to investigate the tendency of countries 

belonging to the same region to trade relatively more between 

each other (intra-regional trade) than with the rest of the 

world (inter-regional trade) (Iapadre and Plummer, 2011). 

 Network analysis’ indicators is an useful approach to assess 

the relationship between countries in terms of both trade and 

FDI by using a broad set of centrality measures:

 Degree centrality (*)

 Closeness centrality

 Betweenness centrality

 Eigenvector centrality(*)
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Intensity Indices

 The goal is to assess possible hierarchical structures in the 

geography of international trade, such as core-periphery or 

hub-and-spoke patterns.

 Different indices are calculated :

 The Trade Intensity which are measured by a comparison between actual 

bilateral trade and a properly defined benchmark. 

 The RevealedTrade Preference Index which is constructed from the 

homogeneous bilateral intensity index (HIij) and the complementary extra-

bilateral intensity index (HEij). 

 The RevealedTrade Leadership Index allows one to determine the role 

(local supplier versus export hub) of each country member in a specific 

region. 

Economic integration in ASEAN+3: A network analysis – T.N.A Nguyen, T.H.H Pham, T.Vallee8



Results – Trade integration
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Results – FDI integration
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Intensity Indices - Results
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 In trade: After the implement of ASEAN+3, both intra-regional import and 

export preferences of most ASEAN countries have dropped due to the 

market share with large economies to the rest of the world.

 Singapore, Thailand, Malaysia and Indonesia can be seen as intra-regional local 

suppliers.

 Cambodia and Lao, have been considered as intra-regional export hubs.

 China and Japan have been important intra-regional export hub but played a 

relevant role in supplying goods and service.

 In FDI: the dominant role of five ASEAN founding members as FDI local 

suppliers.  ASEAN + 3 model has modified the position of some ASEAN 

countries in the regional FDI mapping.

 Thailand has become a FDI destination in ASEAN+3

 China - the main rivals of ASEAN countries in attracting intra-regional FDI  FDI hub in 

ASEAN+3



Network analysis in trade/FDI
 Goal: Show trade relations as a network, in which countries act as nodes 

and link indicates the presence of an import /export relationship between 
the two countries.

 Two main indicators:
 Degree centrality measures of a node’s position in a network by number of 

connections of each node (binary network) or their strength (weighted network), 
taking the node’s degree divided by the maximum possible degree.

 Eigenvector Centrality captures the influence of each country in network, measured 
by sum of the centralities of the neighbor’s nodes multiplied by a normalization 
parameter. 
 “hub centrality” determines high “hub” score country  key exporter

 “authority centrality” determines high “authority” score  key importer
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Trade – FDI Network Evolution

1995 2013

2001 2012
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Network analysis - Trade integration
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Network analysis - Trade integration
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Network analysis - Trade integration
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 With absolute export value, China, Japan and Korea are the most 

integrated country in the regional trade network by high ranking.

 China and Japan are main importers from the ASEAN+3 area, but they 

mainly export outside the ASEAN+3 confirm export hubs.

 Singapore in the weighted network is opposite to the Chinese one, being 

an important exporter to the ASEAN+3 countries and a less central 

importer. 

 Korea, which however tends to be out-ASEAN market oriented as China 

and Japan.

 Philippines, Malaysia, Vietnam and Brunei are the key exporters to the 

region

 Cambodia, Lao and Myanmar, have only played a peripheral in ASEAN+3 

network with no clear positions. 



Network analysis - Trade integration
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FDI Integration
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FDI Integration

Economic integration in ASEAN+3: A network analysis – T.N.A Nguyen, T.H.H Pham, T.Vallee19



Network analysis - FDI
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 In terms of inward FDI, China has maintained the first rank 

throughout the observation period (rank 1st authority)

 Japan and Singapore plays a central role in supplying FDI flows 

to ASEAN+3 network (first hubs)

 Singapore is the more connected when taking in account the 

country size.  

 Developing countries are only considered as relatively 

peripheral countries (such as Cambodia, Lao PDR, Myanmar) 

with such a small eigenvector centrality index.



Trade – FDI Network
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Conclusion

 Findings:

 The level of trade and FDI integration varies among ASEAN+3 

member states over the observation period.

 ASEAN+3’s intra-regional trade network is more densely 

connected than its intra-regional FDI network.

 Large and/or advanced countries tend to be better linked and to 

form a sub-regional bloc of tightly connected economies. 

 ASEAN+3 does not complement, but is gradually substituting 

ASEAN in terms of economic integration, only in favor of 

founding ASEAN countries and three new comer countries.
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Conclusion

 Contribution:

 First to perform the detailed network analysis on trade integration in 
ASEAN+3;

 Extend the network approach to the investment connection by 
capturing the FDI flows among ASEAN+3;

 Suggestion for policy implications in ASEAN+3 economic 
cooperation

 Policy applications:

 Revisit the existing intra-regional trade and investment 
agreements in order to restructure trade and FDI connections 
among country members;

 Developing countries should be facilitated to connect to central 
ones and use them as hubs to link with the rest of ASEAN+3 
network. 
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