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Our paper contributes to existing literature by empirically investigate the trade structure
and trade performance between Korea and ASEAN. Overall, trade activities between
Korea and almost major ASEAN economies have significantly focused on capital goods,
medium and high technology goods, while the remaining ASEAN countries’ exports over
Korea have been mainly primary and low technology goods. There has been a higher
complementarity in between Korea’s exports and ASEAN’s imports compared with
between ASEAN’s exports and Korea’s imports. Estimation results show that ASEAN’s
GDP and income have larger impacts than those of Korea on aggregate trade flows as
well as sectoral level between two sides. Additionally, geographical conditions are
critical factors impeding Korea-ASEAN trade. Meanwhile, other factors in the estimation
model have mixed impacts on components of Korea-ASEAN trade structure. Finally,
there is a significant room for Korea’s trade expansion with ASEAN, particularly new
and less developed members in future.
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I. INTRODUCTION

Following Japan, South Korea (thereafter Korea) along with Taiwan, Hong Kong
and Singapore were usually cited as the most successful economic development stories
and good reference models for developing countries in all over the world (Chen, 2016).
With highly export-oriented economy and favorably international economic
environment from the 1970s to before the Asian financial crisis 1997-1998, Korea had
rapidly developed to become one of the key players in global market over electronic
products and automotive products. Meanwhile, the Association of Southeast Asian
Nations (ASEAN) was established since 1967 but only after the end of the so-called
‘Cold war’ period in the early 1990s, the integration process of the region was really
enhanced through admitting countries having the opposite ideology such as Vietnam
and Laos into the association. Since then, ASEAN has gained many achievements,
particularly the establishment of the ASEAN Economic Community (AEC) in the last
day of 2015 and has been recently depicted as an importantly emerging economic bloc
in the region.

With respect to bilateral foreign relations, ASEAN and Korea first initiated sectoral
dialogues in 1989 and two years later, Korea became a full dialogue partner of
ASEAN. Especially, in 2005 Korea and ASEAN signed the Framework Agreement
on Comprehensive Economic Cooperation, aiming to strengthen and foster bilateral
economic, trade and investment relations between the two sides. This agreement set
up a crucial basis for the signing of ASEAN-Korea free trade agreement (AKFTA) in
goods, services and investment in 2006, 2007 and 2009 respectively.

On a broader scope, Korea, ASEAN and the other two largest Northeast Asian
economies, namely China and Japan also set up the so-called “ASEAN plus three” that
serves as a common cooperation and dialogue mechanism in East Asian region. Even
further, ASEAN in cooperation with its trading partners (including Korea, China,
Japan, India, Australia and New Zealand) are now negotiating an agreement on the
Regional Comprehensive Economic Partnership (RCEP) with the target at stimulating
economic activities in the region (Truong, 2013). All of above cooperation and
interactions between ASEAN and Korea have positively contributed to the significant
economic expansion between the two parties in recent decades.

Specifically, data reported from United Nations (UN) Comtrade show that total
trade exchange between Korea and ASEAN has rapidly extended about 15 fold, from
8 billion United States dollar (US$) in 1989 rising to US$121 billion in 2016. As a
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result, Korea has currently become the fifth largest trading partner of ASEAN after
China, Japan, European Union (EU) and the US, on the opposite direction ASEAN
has even surpassed the US, EU and Japan to occupy Korea’s second largest trading
partner after China. Despite rapid bilateral trade volume, ASEAN countries have often
undergone a huge trade deficit with Korea, rising from US$3.8 billion to US$36.1
billion between 2000 and 2016.

Looking at the literature, there have been many studies examining economic
relations between Korea and ASEAN countries. For example, focusing on Korea’s
economic cooperation with new ASEAN member states, Tinh (2007), Cheong (2010),
and Lee et al. (2015) insisted that Korea’s trade, investment and official development
assistance (ODA) positively contributed to economic growth and the improvements of
social conditions in those ASEAN nations. Based on data from UN Comtrade, Cheong
(2011) also highlighted that the increasing trade in intermediate goods between Korea
and ASEAN represents the higher integration degree between the two parties in the
regional production network and regional value chains. By capitalizing gravity model,
Phan and Jeong (2014) found that foreign direct investment (FDI) was among crucial
elements determining the level of intra-industry trade in manufacturing between Korea
and major manufacturing ASEAN countries. Through using Global Trade Analysis
Project (GTAP) model, Phan and Jeong (2016) proved that FTA between Korea and
Vietnam could increase the welfare, trade and investment of the two sides. On the other
side, based on using trade pattern indices such as Reveal Comparative Advantage
(RCA), Intra-industry trade (IIT), Trade intensity index (TII), etc., many studies such
as Nam (2000, 2003), Kwon (2004), Yoon and Yeo (2007), Yoshida (2008), Tran et
al. (2010), Phan and Jeong (2012), and Truong (2017) explored trade structure between
East Asian countries. As a whole, these works argued that Japan, China and Korea
have been still influencing trade activities and trade patterns in the region, but ASEAN
countries to some extent are also increasing their roles in the regional production
network.

Nevertheless, there are a few studies that deeply analyzing trade structure between
Korea and all ASEAN countries, particularly new member states. In addition, little
empirical research has focused on quantifying determinants of trade structure and
analyzing trade potential between Korea and ASEAN nations. Thus, this present study
tries to partly fulfill this gap by analyzing trade structure between Korea and ASEAN
as the stages of processing, technological content, export diversification and trade
complementarity since the year 2000 onwards. Especially, through employing gravity
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model using PPML estimator (Poisson pseudo-maximum-likelihood) proposed by
Santos Silva and Tenreyro (2006), this paper identifies determinants of aggregate trade
and trade structure between Korea and ASEAN countries during this period. Also
relying on estimation results from gravity model, the paper discusses the trade potential
and provides implications for enhancing trade activities between the two sides in the
years to come.

This present paper is structured as follows. Following the introduction, Section 11
decomposes trade structure between Korea and ASEAN according to stages of
processing, technological content, export diversification and trade complementary.
Section III elaborates econometrics model and data analysis. This section is designed
to show the rationale of employing gravity model with PPML estimator to quantify the
determinants of trade structure and trade follows between Korea and ASEAN countries.
Section IV discusses estimation results. Finally, Section V provides concluding remarks.

II. TRADE STRUCTURE
1. Stages of processing

Through observing the changes in composition of intermediate goods and capital
goods, we could somewhat evaluate whether a country has moved to higher stages of
production. This is because trade in intermediate goods, especially parts and components
and capital goods could determine the level of sophistication of a country’s basket and
its position in global production network (Gaulier et al., 2007; Athukorala, 2011). The
most widely accepted and used method to analyze stages of processing in international
trading relations is based on the Broad Economic Categories (BEC) classification of
the United Nations. This classification bases on the principal use of goods (UNCTAD,
2015). Also basing on the end-use of products and creating the product concordance
between BEC and The Harmonized Commodity Description and Coding System (HS)
at 6 digit,' the World Integrated Trade Solution (WITS) of World Bank has grouped
goods into four broad categories, namely raw material, intermediates, consumer and
capital products. Using the WITS, this paper explores Korea-ASEAN trade structure
according to these stages of processing. The illustrated results in Figure 1 and Figure

! See the product concordance table between BEC and HS at https://wits.worldbank.org/product
concordance.html (accessed November 21, 2018).
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2 show that there have been remarkable changes to the shares of each stage of
processing in Korea-ASEAN commodity trade between 2000 and 2015.

Figure 1. ASEAN’s Export to Korea as the Stages of Processing
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Note: Authors’ estimation using the WITS of the World Bank.

With respect to ASEAN, Figure 1 demonstrates that export shares of each stage of
processing to Korea market relatively differ between ASEAN member states over
time. In 2000, except Indonesia, export of the largest ASEAN countries such as
Singapore, Malaysia, Thailand and Philippines to Korea highly focused on capital
goods with the shares ranging between nearly 50 percent and 80 percent. On the
contrary, the major export proportion from new ASEAN member countries to Korea
was raw materials (such as Cambodia and Laos), intermediate goods (such as Myanmar)
and consumer goods (such as Vietnam). As for Indonesia and Brunei, their exports
over Korea depended on consumer goods and raw material goods.

In 2015, capital goods still dominated export structure to Korea market in Singapore,
Philippines and Thailand. Another striking point is there has been a growing export
share of consumer goods to Korea from many other ASEAN countries, especially
Cambodia, Brunei, Myanmar and Malaysia. It is worth underlining that among
ASEAN economies, Vietnam has significantly improved its export structure to Korea
when export share of capital goods surged to more than 30 percent in 2015 compared
with below 10 percent in 2000.
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Regarding Korea, it can be seen from Figure 2 that there have been notable changes
taken place in its export structure over ASEAN countries between 2000 and 2015. In
particular, in 2000 Korea’s export to major manufacturing ASEAN nations such as
Singapore, Malaysia, Thailand and Philippines highly concentrated on capital goods,
sharing between 50 percent and 75 percent. Conversely, in the same year, export from
Korea to other ASEAN countries was mainly consumer goods (such as Brunei, Laos
and Myanmar) or intermediate goods (such as Indonesia, Vietnam and Cambodia).

Figure 2. Korea’s Export to ASEAN as the Stages of Processing
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Note: Authors’ estimation using the WITS of the World Bank.

After 15 years, Korea’s export to Philippines and Singapore still focused on capital
goods although its shares in 2015 were lower as compared with that in 2000. In 2015,
Korea’s export to Thailand, Malaysia and Indonesia mainly relied on intermediate
goods. With respect to other ASEAN nations including Myanmar, Vietnam and Laos
there have been considerable rising shares of capital goods in their imports from Korea.
This is understandable since those ASEAN nations have grown with a high speed in
recent years which has induced the increasing import demand for capital goods,
particularly machinery from Korea and other advanced economies. Additionally, the
significant import shares of intermediate goods in many ASEAN economies possibly
reflect Korea’s mounting investment to the region that has led to the increasing import
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demand of ASEAN countries over this commaodity category from parent companies in
Korea.

2. Technological content

Normally, export of developed countries includes a large volume of high-skill and
technological-intensive goods that would create higher addition values for these
economies. On the contrary, a major part of goods exported by developing countries
is often primary goods and low technological goods with limited addition values
(Pavitt, 1984; Lall, 2000; Hinloopen and van Marrewijk, 2008; Truong, 2016). This
paper follows the classification of Lall (2000) to grasp the changes of technological
content taken place in Korea-ASEAN commodity trade. Accordingly, export products
at Standard International Trade Classification (SITC)-3 digit are grouped into five
categories as follows: primary products; resource-based product; low technology
products; medium technology products; and high technology products.

Figure 3. ASEAN’s Export to Korea as the Technological Content
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Note: Authors’ estimation using UN Comtrade Database.

With respect to ASEAN, Figure 3 shows that its export structure to Korea has been
very distinct between member states in 2000 and 2016. Given the more developed
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manufacturing sector, export over Korea from Malaysia, Singapore, Philippines and
Thailand principally focused on high technology products, sharing between 50 percent
and nearly 80 percent in 2000. At the same year, export from other ASEAN countries
was mainly primary products (such as Brunei, Laos and Vietnam) and resource-based
products (such as Myanmar). As for Cambodia, its export to Korea relied on both low
and medium technology products.

By 2016, high technology products have been found to share the highest proportion
in export of Singapore, Philippines, Thailand and Malaysia to Korea market but its
shares have been much lower as compared with those in 2000. It is worth highlighting
that Vietnam has remarkably enlarged its export share of high technology products to
Korea, reaching nearly 40 percent in 2016 which is 30 percent higher than that in 2000.
This is likely stemmed from the fast extending FDI of Korean enterprises into
Vietnam’s manufacturing sector, particularly electric and electronic industries. On the
other side, export of other ASEAN countries has still concentrated on primary goods
(such as Laos and Brunei), or low technology products (such as Cambodia and
Myanmar). As for Indonesia, the total share of primary goods and resource-based
goods in its exports to Korea has accounted for 48 percent in 2016 which is much
lower comparing with the share in 2000. Albeit a rising proportion of high technology
products during this period, its importance to Indonesia’s total export over Korea has
remained modest.

Regarding Korea’s export, Figure 4 demonstrates that in 2000 the lion’s share of its
export to most of the biggest ASEAN economies, including Malaysia, Philippines,
Singapore and Thailand was high technology products. At the same time, export from
Korea to other ASEAN countries concentrated on low technology products (such as
Laos), medium technology products (such as Brunei and Cambodia), or low and medium
technology products (such as Vietnam). Interestingly, Korea’s export to Indonesia
equally divided into resource-based products, low technology products and medium
technology products. As for 2016, there are also differences in Korea’s export structure
to ASEAN countries. In particular, Korea’s exports to Brunei, Laos, Malaysia,
Philippines, Singapore and Vietnam have been mainly medium and high technology
products. Meanwhile, at the same year there has been an increasing export share of
low technology products from Korea to Cambodia, Indonesia and Myanmar.

All in all, except Indonesia, between 2000 and 2016, Korea’s trade with major
manufacturing ASEAN economies has been primarily medium and high technology
products. This possibly indicates Korea and those economies have become each
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other’s important trading partner over regional production network in sophisticated
manufactures as well as this somewhat reflects the rapid industrialization course taken

place in many ASEAN countries in recent decades.

Figure 4. Korea’s Export to ASEAN as the Technological Content
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Note: Authors’ estimation using UN Comtrade Database.

3. Export diversification

Next examined dimension in this study is export diversification that is arguably
important for countries especially developing economies to be able to minimize
negative impacts from external shocks (Chandra et al., 2007). This paper employs
Herfindahl-Hirschman index-HHI (1964), which is an index used for measurement of

export product concentration, to reveal the oppostite denfition, namely

export

diversification between Korea and ASEAN. Accordingly, the HHI is caculated as

follows:

2
x4,
n ijs
k=1_x?._‘/1/n

ij :
HHlyj = "——7m—  with Xjj = Yooy xys
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where: HHIj; is the export concentration index of export from country i (Korea) to
partner country j (ASEAN countries); x; s is export value of product s at SITC-3digit
from country Korea to partner nations of ASEAN; Xj; s total export value of Korea to
ASEAN partners; and n is the number of product considered. The HHI for export from
ASEAN countries to Korea is measured in the same way. The HHI takes value between
zero and one, of which an index closer to one represents extreme concentration (low
export diversification) on a few products by contrast an index closer to zero reveals
low concentration (high export diversification). In particular, Chandra et al. (2007)
classified the HHI into different categories to evaluate the degree of export
diversification of each country. Accordingly, if the HHI of a country is lower than 0.05,
that country has a highly diversified export; if the HHI is between 0.05 and 0.1, the
country is said to have a slightly less diversified export; if the HHI is higher than 0.1
and lower or equal 0.4, that country’s export structure is much more specialized; and
if the HHI is higher than 0.4, export sector of that country is highly specialized.

Table 1. ASEAN’s Export Concentration to Korea

2000 2002 2004 2006 2008 2010 2012 2014

Brunei 0.408 0.606 0.687 0.775 0.701 0.738  0.665 0.647
Cambodia 0.374 0.279 0.456 0.291 0.262 0.277  0.302 0.274
Indonesia 0.371 0.328 0.378 0.364 0.325 0326 0416  0.373
Laos 0.809 0.534 0.597 0.751 0.605 0.832  0.555 0.413
Malaysia 0.267 0.303 0.275 0.297 0.339 0.265 0.260  0.346
Myanmar 0.446 0.513 0.331 0.550 0.662 0.333  0.421 0.405
Philippines 0.508 0.515 0.404 0.324 0.357 0325  0.279 0.256
Singapore 0.344 0.438 0.532 0.474 0.476 0.454  0.349 0.409
Thailand 0.237 0.200 0.181 0.198 0.173 0.181 0.156  0.116
Vietnam 0.123 0.155 0.148 0.171 0.146 0.189  0.162 0.160

Note: Authors’ estimation using UNCTAD Database.

With respect to ASEAN’s export, it can be observed from Table 1 that over the
period of 2000-2014, the least developed ASEAN member states such as Laos and
Myanmar and the countries that highly depend on exports of raw materials such as
Brunei have revealed a highly specialized export structure over Korea market. It is
worth emphasizing that between 2000 and 2014, export concentration of Malaysia and
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Singapore over Korea fluctuated but the overall trend was up. Conversely, there has
been an improvement of export diversification of Philippines, Thailand and Cambodia
to Korea over time. As for Indonesia, its export concentration to Korea had remained
insignificant changes during this period. Among ASEAN nations, Vietnam and Thailand
have had the most diversified export structure to Korea from the past decade. Those
results are compatible with analyses mentioned above when export of Vietnam and
Thailand has not so focused on several categories like capital goods and high
technology products in cases of Singapore and Philippines or primary goods and low
technology products in cases of Brunei and Myanmar.

Regarding Korea’s export, Table 2 shows that its export concentration to ASEAN
has been relatively various between ASEAN member countries over 2000-2014.
Specifically, export structure from Korea to Vietnam, Thailand and Myanmar has been
diversified with its HHI remaining below 0.2 throughout this studied period. On the
contrary, Korea’s export to Brunei, Singapore and Laos has shown a highly specialized
structure over time. The similar pattern could be found in export from Korea to
Indonesia. Meanwhile, Korea’s export to Malaysia and Philippines has been also
specialized but its concentration level has a decreasing tendency. Broadly speaking,
Korea’s export structure has increasingly specialized with Brunei, Indonesia and Laos
since as stated the import demand of those economies for capital goods embodied with
higher technology from Korea has been on the rise over time.

Table 2. Korea’s Export Concentration to ASEAN

2000 2002 2004 2006 2008 2010 2012 2014
Brunei 0.330 0.436 0.720 0.445 0.500 0.511 0.525 0.680
Cambodia 0.294 0.294 0.254 0.310 0.269 0.342 0.269 0.248
Indonesia 0.123 0.116 0.108 0.285 0.284 0.295 0.290 0.304
Laos 0.120 0.164 0.284 0.427 0.417 0.382 0.515 0.462
Malaysia 0.370 0.370 0.291 0.327 0.208 0.302 0.182 0.235
Myanmar 0.349 0.141 0.262 0.259 0.225 0.261 0.177 0.175
Philippines 0.413 0.438 0.403 0.420 0.320 0.393 0317 0.370
Singapore 0.418 0.375 0.472 0.517 0.447 0.539 0.506 0.558
Thailand 0.206 0.204 0.182 0.187 0.116 0.109 0.101 0.103
Vietnam 0.108 0.114 0.123 0.144 0.185 0.111 0.167 0.184
Note: Authors’ estimation using UNCTAD Database.

(© 2019 East Asian Economic Review



66 Hoan Quang Truong, Chung Van Dong and Hoang Huy Nguyen

4. Trade complementarity

From classical trade theory perspective, when the trade structure between the two
countries is principally complementary (or natural trading partners) then there would
have a high potential for trade expansion between them, whereas if this trade pattern
is primarily competitive, there could have little space for trade growth between the two
sides (Reis and Farole, 2012). Following this literature, to measure the trade
complementarity between Korea and ASEAN, this paper employs the trade
complementarity index (TCI) at SITC-3digit from the research of Michaely (1996) and
is calculated as below:

TClLj=1-%, (—lX”‘ ZM"’I)

where X, is the share of goods n in total exports of country i to the world, while My is
the share of goods n in total imports of country j from the world. The TCI takes value
between zero and unity. The index equals zero when no product exported by one
country is imported by the other, whereas it takes unity when the export and import
shares are perfectly matched. In terms of practical implication, a high TCI index
possibly reveals that two countries would stand to gain from increased trade, as well
as could be especially useful in assessing prospective bilateral or regional trade
agreements, or similar cooperation initiatives.

Taking ASEAN countries as exporters and Korea as importer, Table 3 provides
information on the changes of the TCI between the two parties from 2000 to 2013.
Overall, ASEAN countries’ export structure has exposed a low compatibility with
Korea’s import although excluding Indonesia, Singapore and Thailand, trade
complementarity between export of the remaining ASEAN economies and import of
Korea has increased over time. Another striking point is that the TCI between exports
of Malaysia with Korea’s import has remained the highest values during studied
period. One implication draw is that among ASEAN countries, Malaysia’s export
sector has the greatest potential to gain from trade with Korea if trade barriers between
the two economies are significantly removed in future.

Considering Korea as exporter and ASEAN countries as importers, it can be seen
from Table 4 that over the last decade, Korea’s export has fit well with most ASEAN
countries’ import. For example, Korea’s export has shown the highest compatibility
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over import of Malaysia, Vietnam and Indonesia with the TCI between those economies
ranging from 0.577 to 0.608. Vietnam and Laos are also countries that the trade
complementarity between their import and Korea’s export has revealed the greatest
improvements from 2000 to 2013. On the contrary, trade complementarity between
import of Singapore, Philippines, Thailand and Myanmar with Korea’s export has
demonstrated a decreasing trend over time.

Table 3. Trade Complementarity between ASEAN's Export and Korea’s Import

2000 2002 2004 2006 2008 2010 2012 2013

Brunei 0.237 0.196 0.194 0241 0267 0.224 0281 0.273
Cambodia 0.055 0.062 0.057 0.056 0.056 0.081 0.074 0.099
Indonesia 0.492 0.507 0485 0492 0466 0440 0438 0.441
Laos 0.048 0.071 0.112 0.090 0.114 0.114 0.109 0.121
Malaysia 0.520 0.513 0.516 0.518 0.500 0.515 0.519 0.546
Myanmar 0.121 0.145 0.129 0.152 0.152 0.085 0.155 0.161
Philippines 0364 0369 0376 0371 0332 0327 0375 0410
Singapore 0.504 0.505 0475 0444 0421 0439 0421 0.432
Thailand 0.467 0480 0467 0476 0433 0451 0437 0.453
Vietnam 0.343 0.334 0348 0420 0424 0353 0355 0372

Note: Authors’ estimation using UNCTAD Database.

Table 4. Trade Complementarity between ASEAN's Import and Korea’s Export

2000 2002 2004 2006 2008 2010 2012 2013

Brunei 0.397 0.466 0.384 0.410 0.400 0.381 0.468 0.467
Cambodia  0.366 0.356 0.323 0.344 0.394 0.346 0.408 0.375
Indonesia 0.505 0.493 0.516 0.523 0.584 0.555 0.598 0.577
Laos 0.385 0.385 0.416 0.418 0.461 0.428 0.461 0.512
Malaysia 0.561 0.533 0.553 0.544 0.511 0.575 0.595 0.608
Myanmar 0.466 0.432 0.424 0.436 0.447 0.387 0.464 0.441
Philippines ~ 0.556 0.457 0.462 0.438 0.436 0.490 0.509 0.527
Singapore 0.626 0.561 0.556 0.544 0.508 0.500 0.519 0.506
Thailand 0.564 0.544 0.545 0.528 0.489 0.528 0.528 0.512
Vietnam 0.461 0.460 0.463 0.481 0.534 0.552 0.618 0.602

Note: Authors’ estimation using UNCTAD Database.
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On the whole, it can be argued from Table 3 and Table 4 that the complementarity
level between Korea’s export and ASEAN’s import has been higher than that of
between ASEAN’s export and Korea’s import. Those figures to some extent explain
why Korea’s export to ASEAN has expanded much faster than ASEAN’s export to
Korea during the last decade. In addition, it could be insisted that there would have a
higher potential for Korea to raise its export value over ASEAN countries, particularly
the largest ASEAN economies providing that the economic linkages between the two
sides could be more reinforced in future, especially via signing bilateral FTAs between
Korea and these ASEAN nations.

[II. ECONOMETRICS MODEL AND DATA ANALYSIS

1. Econometrics Model

1) Conventional gravity model

The conventional gravity model in econometrics was stemmed from Newton’s Law
of universal gravitation in physics that subjects are proportional to their masses and
inversely proportional to distance between them. Tinbergen (1962) is the first economist
applying gravity model to estimate the relation between scale of economy, distance,
and their trade degree. Then, there have been a number of scholars using the model
time and again to examine bilateral trade flows between partners.

The conventional gravity model in international trade takes a form as below:
YiY;j

T, = G-,
ij D;j

(1)
where, Tjjindicates trade flows from origin country i to destination countries j (usually
denoted flows of exports, imports, total trade, or those components at sector level). Yi,
Y; present economic size of two observed states (normally defined as gross domestic
products or gross national products). Dj; is physical distance between two countries.
And, G is the gravitational constant.

Equation (1) of gravity model is not linear, then we must transform it into a form of
linear equation. By simply taking the natural logarithms, equation (1) then can be re-
written as follows:

InT;; = InG + InY; + InY; + InDy; (2)
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In literature, there are a huge range of modifications being incessantly developed
and massively applied from original gravity model. One of the most popular derivations
is a variation gravity equation proposed and developed by Anderson and van Wincoop
(2003). Authors argue that the conventional gravity equation is biased because of not
taking multilateral resistance terms into account. By being augmented with multilateral
resistance terms, the formula of gravity model can be presented as follows:

InTij = apg + a1lnY; + ayInY; + azinD;; + aulnR;j + asm;; + e 3

where agis constant, R;j is trading multilateral resistances, ;j is dummy variables, and
ejj is a random error term.

2) Estimate gravity equation

To analyze trade flows between South Korea and ASEAN, this paper uses an
augmented gravity model proposed by Anderson and van Wincoop (2003). The
estimate gravity equation takes a form as follows:

InTje = ag + a1lngdp;s + aylngdpj, + azlnincome;; + aulnincome;,
+aslndistance;; + aglnexrate;;; + a;wto + agFTA
+ agAKFTA + ajglandlocked + e;j; (4a)

InTijie = aog + a1lngdp;; + aylngdpje + azlnincome;;, + aulnincome;,
+asindistance;; + aglnexrate;;; + a;wto + agFTA
+ agAKFTA + ajglandlocked + e;j; (4b)

where, Tijt is bilateral trade flows between original country i (Korea) and destination
country j (nations of ASEAN) in year t in which trade will be treated separately as
exports and imports at aggregate level, while Tijkt denotes that of components at k
sub-sectoral level. Variables gdp and income indicate in turn gross domestic products
and per capita income. Variable distance is geographical distance between capital of
South Korea and each nation of ASEAN, while variable exrate presents foreign
exchange rate between national currencies. Variable wto presents the participation of
Korea and ASEAN countries in World Trade Organization. Dummy variables of FTA
and AKFTA denote legitimate status of free trade agreement between Korea and each
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country of ASEAN and whole ASEAN respectively, while variable represents
landlocked economies. Finally, e is error term.

The origin gravity with gravitas model developed by Anderson and van Wincoop
(2003) has not inserted directly exchange rate as a specific variable, however the model
also implies that variable of exchange rate can be used as a proxy of multilateral
resistances on trade. The empirical studies show that there is a relatively close
correlation between the volatility of exchange rate and the performance of trade flows
among countries, of which an undervaluation of currency could advance exports,
simultaneously restrict imports (Adam and Cobham, 2007; Nicita, 2013; Anderson,
Vesselowsky and Yotov, 2013). Thus, it is rational to take variable of real exchange
rate into account to strengthen more explanation capacity of estimated gravity
equation.

2. Estimation Issues

Theoretically, some factors affect positively flow of imports while negatively impact
its exports such as exchange rate. Theoretical foundation and practices on gravity
model also indicate that estimated results would be better if trade flows are treated
separately as imports and exports. Hence, we perform analysis of trade between Korea
and ASEAN on both ways of aggregate trade and each of its component.

In this research, panel data is employed as a framework for estimation of gravity
equation. Advantage of using panel data is that it can partially mitigate bias caused
by unobserved heterogeneity across countries and determine individual effects of
undetectable variables (Egger, 2002; Bacchetta et al., 2012; Gémez-Herrera, 2013).
As quoted by Baltagi (2013), panel data is “to give more informative data, more
variability, less collinearity among variables, more degrees of freedom and more
efficiency”. According to Bacchetta et al. (2012), when working with gravity equation,
heterogeneous observations in many ways can probably damage assumption of
homoscedasticity of error terms. Naturally, the presence of heteroskedasticity is as
characteristic of cross-section data that is theoretically unavoidable in estimation of
gravity equation. And, of course this problem could lead to inefficiency in interpretation
of estimated results.

Gravity equation (4a) and (4b) are augmented by multilateral resistance terms in
which those variables are not directly observed. So, estimating gravity equation for
those cases require non-linear least square (NLS) estimator. Some applied researchers
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have used NLS to estimate multiplicative model, but it is likely very arguable because
of ignoring presence of heteroskedasticity. Anderson and van Wincoop (2003) suggest
that one of solutions to remedy biased estimates of log-linearized models by OLS is to
use individual (country or firm) fixed effects for importers and exporters. However,
Santos Silva and Tenreyro (2006) argue that fixed effects gravity equation is
multiplicative model (in some cases raising the problem of zero trade), so estimating
equation of log-linearized model in the existence of heteroskedasticity could come up
with biased results. To solve this problem, Santos Silva and Tenreyro (2006) proposed
a technique of using a PPML estimator (Poisson pseudo-maximume-likelihood). By
developing theoretical foundation for estimating gravity equation and practicing
successfully empirical experiments, Santos Silva and Tenreyro (2006) demonstrated
that PPML estimator is likely to be more appropriate than other methods estimated by
OLS and NLS. With further simulation evidence, Santos Silva and Tenreyro (2011)
once again confirmed that the performance of PPML estimator is more consistent in
estimating gravity equation. Additionally, to test the accuracy of estimated model,
Ramsey test will be operated to check the appropriate estimator of the restricted
expectation (Santos Silva and Tenreyro, 2006).

3. Data Analysis

The data inserted to estimate in the paper is compiled a panel dataset containing
variables of trade flows, GDP, income per capita, distance, exchange rate, FTA,
AKFTA, WTO and landlocked between Korea and ten nations of ASEAN over period
0f 2000-2015 (see Table 5 for descriptive statistics of variables). The figures of trade
flows including exports and imports between Korea and ASEAN presented in US$ are
obtained from UN Comtrade database. Data on the GDP and income per capita of
Korea and ASEAN countries expressed in US$ are taken from the database of the
World Development Indicators and The World Bank. Variable of GDP acts as a proxy
of size of economy while variable of income is representative for magnitude and
purchasing power of market. In theory, bigger economies and more powerful markets
trend to trade more together due to increasing effects of both supply and demand on
products, thus variables GDP and income per capita are expected to have positive
signs.

In gravity model, distance is considered as a proxy of transportation costs and
determined by point-to-point distance between two capital cities of the two trading
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partners or two countries. Since a further distance represents higher costs for
transportation, variable DIS calculated by distance in kilometers from capital Seoul
of Korea to each capital of ASEAN member countries performs as an impediment of
bilateral trade. Data on distance are retrieved from GeoDist and CEPII.

Data on exchange rate are compiled from Official Exchange Rate, The World Bank
and presented in US$. In literature, an appreciation of exchange rate could contribute
positively to import flows while harm relevantly to degree of export volume; otherwise
a depreciation of that would act vice versa. So, exchange rate between currencies of
Korea and each nation of ASEAN would be considered as an important factor in
elucidating bilateral trade flows among them. Because exchange rates of Korea
currency to national currency units of ASEAN are not officially directly quoted, thus
exchange rate is determined indirectly by taking annual average exchange rate of
USS to unit of Korea’s currency divided by annual average exchange rate of US$ to
currency units of ASEAN.

Becoming a member of WTO is argued to help foster trade transactions and foster
activities of foreign trade. So, variables WTO is believed to hold positive signs, and
take value of 1if Korea and members of ASEAN are jointly official members of the
WTO, other options hold value of 0. Information on members of WTO is retrieved
from the official website of this organization.

The inclusion of dummy variable FTA is on the one hand to improve the reliability
of estimation results, on the other hand to control biased issues arisen behind the
model. It is believed that FTA could intensify bilateral trade activities between
countries thanks to the easier access to the market of each party. Thus, the embracement
of variable FTA aims to catch individual effects of FTA between Korea and each
country of ASEAN; while dummy variable AKFTA is taken into consideration to
control effects of a FTA between Korea and whole ASEAN nations on trade flows of
the two sides. The dummy variables take value of unity if joining FTA, otherwise zero.

Finally, being limited access to the sea is seen among the largest obstacles for
landlocked countries to convey goods from factories to destinations (ports, delivery
hub or importing countries) (Raballand, 2003). Thus, landlocked dummy is expected
to hold negative signs.
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Table 5. Descriptive Statistics

Variable Obs Mean Std. Dev. Min Max
exportij 160 46.108 57.726 0.031 275.785
Primary goods 160 2.007 2.571 0.000 12.269
Resource based goods 160 9.013 15.888 0.001 84.885
Low technology goods 160 6.591 9.055 0.004 47.598
Medium Resource based goods 160 11.409 14.421 0.018 98.788
High Resource based goods 160 16.385 27.067 0.004 129.000
Capital goods 160 20.621 29.439 0.015 167.000
Consumer goods 160 11.543 18.638 0.021 114.000
Intermediate goods 160 13.390 16.293 0.004 81.970
Raw materials 160 0.283 0.468 0.000 2.696
importij 160 34.330 42.270 0.001 166.978
Primary goods 160 11.709 20.033 0.000 120.000
Resource based goods 160 4.963 6.681 0.000 26.684
Low technology goods 160 2.653 5.017 0.000 35.104
Medium Resource based goods 160 4.051 7.621 0.000 46.096
High Resource based goods 160 10.471 21.100 0.000 93.768
Capital goods 160 10.965 15.627 0.000 70.031
Consumer goods 160 10.674 15.676 0.000 72.324
Intermediate goods 160 5.427 6.286 0.000 21.838
Raw materials 160 7.695 13.072 0.000 77.499
gdpi 160  981.279  280.940  533.052 1411.334
gdpj 160 150.841  188.776 1.731 917.870
incomei 160 19.975 5.333 11.256 27.989
incomej 160 8.811 14.253 0.134 56.007
exrateij 160 3.655 5.325 0.001 20.084
wto 160 0.844 0.364 0.000 1.000
FTA 160 0.075 0.264 0.000 1.000
AKFTA 160 0.625 0.486 0.000 1.000
landlocked 160 0.100 0.301 0.000 1.000

In terms of trade structure, the effect of GDP, income, exchange rate, wto, AKFTA,
FTA on components of trade between Korea and ASEAN would be mixed. This is
likely because there are the huge economic and social gaps existing between ASEAN
member states. In particular, Singapore and Brunei are high-income economies;
Thailand, Indonesia and Philippines are middle and up-middle income ones; by while
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Vietnam, Laos, Cambodia and Myanmar are still low-middle or low-income countries.
Meanwhile, geographical variables such distance and landlocked are supposed to
negatively components of trade between Korea and ASEAN countries as well as
within ASEAN member states.

IV. ESTIMATION RESULTS
1. Estimation results for aggregate trade

Based on the outcomes of Ramsey test shown in second-last row of Table 6, it is
practically clear that estimating the gravity equation under approach of PPML
estimator is likely more accurate than under that of OLS specification. In addition,
Ramsey test results for separate trade flows in each sector in Table 7, 8, 9 and 10 also
present that PPML estimator is suitable.

It can be seen from Table 6 that Korea-ASEAN trade is positively determined by
economic scale and economic development level of ASEAN countries while the
coefficients for Korea’s economic influences are statistically insignificant. In particular,
one percent of positive change of ASEAN’s GDP and income could in turn create a
growth of 0.63 percent and 0.42 percent of Korea’s export to ASEAN while the figures
for Korea’s imports are 0.73 percent and 0.60 percent, respectively.

Another element that positively contributes to trade flows is FTA between Korea
and individual ASEAN member states, namely Singapore and Vietnam. One important
implication could be draw from this is to enhance trade exchange in future Korea
should put more efforts to establish bilateral FTAs and member states of ASEAN.
Meanwhile, there is no evidence supporting hypothesis that AKFTA as well as the
participation in WTO have ability to facilitate trade activities between the two sides
since the coefficients of those variables are statistically insignificant. As noted, the
reason why AKFTA and WTO fail to be statistically significant may be due to the
large economic and social gap existing between Korea and ASEAN countries as well
as within ASEAN member states.

On the contrary, variable of landlocked is found to negatively influence both export
and import between Korea and ASEAN countries because those coefficients are both
statistically significant. At a lower level, variable distance is also found to impede
Korea-ASEAN trade exchange. These imply that Korea and ASEAN should have joint
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efforts in investing and developing hard infrastructure system, particularly ASEAN

member countries to mitigate the existing geographical constraints.

Table 6. Determinants of Korea’s Total Exports and Imports with ASEAN

. OLS (InTij) PPML (Tij)
Variables
Export Import Export Import
Ingdpi 5.8899 10.1983 .0681 7.7975
Ingdpj 1.2613** 0.9007*** .6343%* 7386%**
Inincomei -7.1827 10.3008 .0399 7.7314
Inincomej -.1679 -.6092 A4225% 601 1%***
Indistance -2419%%* 0.1632%** - 4788** -.3010%
Inexrate 0.0138 -.0819%* A1267* -.1016*
wto 0.4074%** 71588*** .2409 5981
FTA 0.3335% 771 5278 x* .2649*
AKFTA -0.0991 .9002 -.0738 -.0535
landlocked -2.1948%** -2.6868*** -2.0689%** -2.4302%**
_cons -13.9778 21.8188 3.5890 31.8155
fixed effects yes yes yes yes
vear effects yes yes yes yes
R-squared 0.7747 0.6604 7967 .8199
N 160 160 160 160
Ramsey test 0.0000 0.0000 0.3148 0.1199

Legend: * p<0.05; ** p<0.01; *** p<0.001

2. Estimation results for components of trade structure

Along with aggregate trade, we also provide estimation for components of trade

structure between Korea and ASEAN countries as technology content and stages of
processing. The results are depicted in Table 7, Table 8, Table 9 and Table 10 below.
Considering technology content, in terms of exports, similar to results illustrated in
Table 6, Table 7 shows that Korea’s exports to ASEAN in all level of technology
content, particularly resource-based goods and high technology goods are positively
determined by economic size and per capita income of ASEAN countries. The same
direction could be observed in variable of exchange rate. Conversely, variables of
distance and landlocked are shown to obstruct exports of Korea to ASEAN countries,
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especially in case of low and medium technology goods and primary goods. Those
estimated outcomes also reveal that more efforts in improving infrastructure and
logistic system should be realized to lower negative impacts of geographical elements
on Korea’s exports to ASEAN.

Table 7. Determinants of Korea’s Exports to ASEAN as Technology Content

. Primary Resource Low Medium High
Variables technology technology technology
goods based goods
goods goods goods
Ingdpi 6117 1.3788 5.5198 4.4720 4.2682
Ingdpj .8481*** 1.0927%** S5675%** 5235%** .6253**
Inincomei 9597 1.1608 -5.6396 4.4648 4.1572
Inincomej 1718* .6279* .1680* 2753* AR73*
Indistance -.0638* -.1342%* -.1909%** -.14906** -.0480
Inexrate 3272%%* 1.7410%* .6307** .0062** 1.1788%**
wto .0496 -.8689* 2681 -.16723 1.4293**
FTA 4823 .9852 -2556** 1776* .9041%*
AKFTA 3431 .0783 .01419 -.02951 -.3341
landlocked -4.1603%** -3.5884*** -3.5876%** -1.4648%** -3.1118%%*
_cons 10.4690 28.8594 -17.3931 -7.5216 35.0346
fixed effects yes yes yes yes yes
year effects yes yes yes yes yes
R-squared .8253 .853 8115 .8501 .8371
N 160 160 160 160 160
Ramsey test 0.5210 0.9231 0.1387 0.8725 0.2001

Legend: * p<0.05; ** p<0.01; *** p<0.001

On the other side, dummy variables wto and FTA have mixed effects on Korea’s
exports to ASEAN, with a positive role in high technology goods, and the negative
one in resource-based goods and low technology goods. This is understandable since
both Korea and Singapore are advanced economies so trade between them has
principally taken place in sophisticated products. As for Vietnam, Korea is among the
most important investors in Vietnam and a large number of investment projects there
focus on high technology sector. Given the less developed domestic industries of
Vietnam, Korean companies have to significantly purchase high technological inputs
from Korea or third nations. In a boarder context, this result also suggests that Korea’s
exports of high technology over ASEAN market would be increased if more bilateral
FTAs established between Korea and ASEAN member states.
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Regarding imports, it can be pointed out from Table 8 that economic scale and per
capita income of Korea have sizable effects on Korea’s imports from ASEAN
countries, especially for primary goods, low technology goods and high technology
goods. Also, GDP and per capita income of ASEAN positively affect its exports to
Korean market, particularly high technology goods but the magnitude of importance
is much lower than those of Korea. The positive contribution to ASEAN’s exports over
Korea is also found in variables wto and individual FTAs between Korea and members
of ASEAN. Meanwhile, variable AKFTA is shown to impede high technology goods
exports whilst fostering low technology goods exports from ASEAN to Korea. This
demonstrates there is still a space for ASEAN countries to promote exports of low
technology products, particularly textile and garment goods to Korea market when the
commitments of AKFTA are fully implemented. On the other hand, variables
landlocked and distance are elements that obstruct ASEAN’s exports to Korea,
especially with high technology goods.

Table 8. Determinants of Korea’s Imports from ASEAN as Technology Content

. Primary Resource Low Medium High
Variables technology technology technology
goods based goods
goods goods goods
Ingdpi 18.4836** 1.3683 17.6447%* 7.1020 14.0840*
Ingdpj 7966** 1.0817*** .1348 7661 %%* L1571%**
Inincomei 19.1646** 1.1592 17.4049%** 7.6212%* 13.3399*
Inincomej .5060 -.0457 A4553%* .6167* 7051%*
Indistance -4311 -1.5600%* -1.6823 -.3256 -.7050%*
Inexrate .0772% -.0397* =321 1 %%* -.0440%* -.1192%*
wto .0135 2818 .9960%** 1.1018* 9371
FTA 2.2596%** 3724 .07911 3691%* .8196**
AKFTA 2445 .0087 .5458%* 14864 -.3998***
landlocked -3.1608%** -1.0136 -5.1290%** -1.2837* -4.6218%**
_cons 84.0948** -.1484 -74.1609** -22.9034 82.2108*
fixed effects yes yes yes yes yes
vear effects yes yes yes yes yes
R-squared 7906 7637 7235 9427 .8546
N 160 160 160 160 160
Ramsey test 0.2112 0.0571 0.0923 0.0882 0.0612

Legend: * p<0.05; ** p<0.01; *** p<0.001

Next, Table 9 and Table 10 illustrate estimated results for trade flows between Korea
and ASEAN with a view from stages of processing. It could be affirmed that both
exports and imports at all stages of processing are principally determined by economic
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scale and income per capita of ASEAN countries. However, the direction of impacts
is different with specific stages of processing. For example, ASEAN’s per capita
income has positive link with consumer goods exports and negative one with raw
materials exports from Korea to this bloc. Meanwhile, Korea’s GDP and per capita
income only have impact on trading flows of raw materials. It is worth noting that
variable wto and individual FTAs have speed up two-way trade in capital goods.
Accessing to WTO is also found to support exports of consumer goods, intermediate
goods and raw materials from ASEAN to Korea. Estimated results also indicate that
variable real exchange rate has positively affected Korea’s exports to ASEAN at all
stages of processing. However, this element and variable AKFTA negatively affect
Korea’s imports of capital goods from ASEAN countries.

Other interesting point taken from Table 9 and Table 10 is that variable distance
impedes both exports and imports of Korea with ASEAN countries in nearly all stages
of processing. There is only an exception for Korea’s imports of consumer goods when
the coefficient of variable distance is statistically insignificant. The same as distance,
estimated results show that landlocked variable has negatively affected Korea-ASEAN
trade flows at almost all stages of processing, especially Korea’s exports of intermediate
goods and Korea’s imports of capital goods and consumer goods. Again, those
estimated results indicate that there should have measures implemented to restrict
unexpected impacts stemming from geographical factors between Korea and ASEAN.

Table 9. Determinants of Korea’s Exports to ASEAN as Stages of Processing

Variables Capital goods Consumer goods  Intermediate goods Raw materials
Ingdpi 3.2026 2.0719 3.7950 20.7765%**
Ingdpj .7004%** 9831 *** 6798*** .6689%**

Inincomei 2.9691 1.9801 -3.7313 21.1071%**

Inincomej .5828 .6623%** 0774 -.2925%

Indistance -2.1227% -2.2826** - 1541%%* -1.2575%**

Inexrate .1144%* .1542% 1280%** .0230
wto .8857*** -.6208 2108 9751%**
FTA4 .8254%* 9751 -.1102 -.2265

AKFTA -.3225 -.0156 .05136 1579

landlocked -.8158 -.8925%** -3.8326*** -2.6185%**
_cons 39.8607* 36.4326 -4.0695 -86.8595%***

fixed effects yes yes yes yes
year effects yes yes yes yes

R-squared 7616 .8320 .8097 8127

N 160 160 160 160
Ramsey test 0.9411 0.9733 0.5549 0.0771

Legend: * p<0.05; ** p<0.01; *** p<0.001
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Table 10. Determinants of Korea’s Imports from ASEAN as Stages of Processing

Variables Capital goods Consumer goods Intermediate goods Raw materials
Ingdpi 13.6155 1.3404 4.5477 23.5345%**
Ingdpj 1.1380%* .5158* .87267*** 8182%**

Inincomei 13.4488 -.6747 4.8478 23.6213%**

Inincomej .2420* .2765% .0967** .80971***

Indistance -1.8367* -1.4452 - 7752%* -2.2267**

Inexrate -.2005%** .0562 .02194 -.2446%**
wto .9351* .2394* 4030* .8290**
FTA4 .6762%* -.6157 .0227 -1.9648%**

AKFTA -.2991** -.0188 -.0968 3326%*

landlocked -4.9613%%* -3.9503%** - 4951 *** -2.8556%%*
_cons 74.8174* -8.1743 18.3940 118.8857***

fixed effects yes yes yes yes
vear effects yes yes yes yes

R-squared .9054 5957 6159 9131

N 160 160 160 160

Ramsey test 0.0782 0.0836 0.0646 0.6240

Legend: * p<0.05; ** p<0.01; *** p<0.001
3. Trade potentials

To evaluate the trade potentials between Korea and ASEAN, this study performs an
index of Average Standardized Trade Potential (ASTP) proposed by De Benedictis
and Vicarelli (2005) as follows:

ASTP,; = 2[{(act_Tijt/est_Tijt) — 1}/{(act_Tijt/est_Tijt) + 1}]/n  (5a)

t=1

ASTPj, = 2[{(act_Tijkt/est_Tijkt) — 1}/{(act_Tijkt/est_Tijkt) + 1}]/n

t=1

(5b)

where, act Tijt and act Tijkt are in turn actual aggregate and sectoral exports/ imports
of Korea (i) to/from ASEAN countries (j) in year t, est Tijt and est Tijkt are estimated
figures of that obtained from gravity equation (4a) and (4b), respectively. Meanwhile,
n stands for total numbers of observed years accounting for from 2000 to 2015; and k
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denotes sectoral trade. ASTP;; and ASTP;; present the levels of aggregate and sectoral
average standardized trade potential between Korea and ASEAN members during
studying period, respectively; and take a value range of -1 to +1. If ASTP has value of
approximately zero, exports/imports of Korea to/from ASEAN countries are expected
to reach closely to the critical point. Otherwise, trade flows between Korea and
ASEAN nations are untapped if ASTP is negative and overtraded for the opposite side.

We provide estimation for aggregate trade as well as for sectoral level between
Korea and ASEAN countries. In terms of aggregate level, it can be seen from Table
11 that there has a significant room for export expansion of Korea to almost ASEAN
economies, particular Brunei, Myanmar, Thailand and Laos. On the contrary, Korea’s
exports only reveal overtraded status with Malaysia and Vietnam. Likewise, there is
a significant space for extending ASEAN’s exports to Korean market, excluding
Malaysia, Vietnam and Indonesia. Of which, the potential is largest in exports of
Cambodia, Myanmar, Laos and Thailand. One crucial implication draw from those
estimation results is that Korea-ASEAN economic cooperation should more concentrate
on new and promising ASEAN economies, particularly mainland Southeast Asian

countries.
Table 11. Trade Potential between Korea and ASEAN Countries

Export Scenario Import Scenario

Brunei -0.785 Untapped -0.109 Untapped
Cambodia -0.098 Close (-) -0.800 Untapped
Indonesia -0.038 Close (-) 0.012 Close (+)
Laos -0.178 Untapped -0.291 Untapped
Malaysia 0318 Overtraded 0.179 Overtraded
Myanmar -0.202 Untapped -0.382 Untapped

Philippines -0.025 Close (-) -0.071 Close (-)

Singapore -0.016 Close (-) -0.016 Close (-)
Thailand -0.195 Untapped -0.205 Untapped
Vietnam 0.044 Close (+) 0.104 Overtraded

Close (-) and (+) show bilateral trade approached the critical point from under-traded and over-traded
sides, respectively; while Untapped denotes bilateral trade still had more room for trade
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Next, we estimate potential trade between Korea and ASEAN according to
technology content (see Appendix 1 and Appendix 2). Regarding Korea’s exports, its
exports to ASEAN countries particularly Brunei, Indonesia and less developed
member nations have not achieved the predicted value at all degree of technology
content. Of which, Korea’s largest export potential is mainly high technology goods.
Interestingly, among ASEAN countries, Vietnam is only nation that Korea’s actual
exports at all level of technology content are larger than its forecasted value. The same
observation is found in Malaysia’s imports excepting resource-based goods (see
Appendix 1). In terms of imports, contrary to Malaysia and Vietnam, there is a
considerable room for expansion of Korea’s imports from Cambodia, Laos and
Thailand at all technology level. The same assessments could be given out with exports
of Myanmar (excluding low technology goods), Philippines (excluding primary goods
and high technology) and Indonesia (excluding primary and resource-based goods)
(see Appendix 2).

Finally, we measure trade potential between Korea and ASEAN countries as stages
of processing (see Appendix 3 and Appendix 4). Regarding Korea’s exports, its export
potential, at all stages of processing, has not obtained the critical value in cases of
Brunei and Laos. In next years, there has also a possibility for export growth from
Korea to Cambodia, Indonesia and Philippines (except consumer goods) and Singapore
(except capital goods). What more is, comparing the predicted value Korea’s exports
to Vietnam show overtraded status at all stages of processing. The same pattern could
be taken in cases of Myanmar (excluding capital goods) and Malaysia (excluding raw
materials) (see Appendix 3). With respect to imports, it is noteworthy that there is still
much room for expanding Korea’s imports from Brunei, Cambodia, Laos, Myanmar
and Thailand at different stages of processing. Likewise, most exports of Singapore
and Philippines to Korea have not reached the critical point. By contrast, actual exports
from Malaysia to Korea has been larger than predicted value at all stages of processing,
especially consumer goods. The same as Malaysia, there has little space for export
expansion of Indonesia and Vietnam to Korea, excluding capital goods and raw
materials (see Appendix 4).

V. CONCLUDING REMARKS

Over the past decade, Korea and ASEAN have become important trading partners
to each party, in which ASEAN countries have often undergone the huge trade deficit.
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Yet it is worth emphasizing that as long as ASEAN has processing system, imports of
intermediate and capital goods from Korea would also be useful for ASEAN countries
to broaden its export activities.

When analyzing the trade structure between Korea and ASEAN countries, this study
explores that Korea’s export over the major ASEAN economies has significantly
focused on capital goods as well as medium and high technology products. The same
assessments could be given out in exports of the biggest ASEAN countries (except
Indonesia) over Korea market. It is noteworthy that among ASEAN economies,
Vietnam has considerably ameliorated its trade structure with Korea over time.
Meanwhile, with less developed manufacturing sectors, exports of Cambodia, Laos
and Myanmar to Korea have largely concentrated on primary and low technology
products. In terms of diversification level, export structure between Korea with
Vietnam and Thailand and vice versa have been diversified whereas there has been a
highly specialized tendency in trade structure between Korea and other ASEAN’s
countries. Regarding trade complementarity, trade between Korea’s export and
ASEAN’s import has demonstrated a higher complementarity level as compared with
between ASEAN’s export and Korea’s import.

By capitalizing gravity model using PPML estimator proposed by Santos Silva and
Tenreyro (2006), this present study detects that aggregate trade flows (exports and
imports) between Korea and ASEAN countries are mainly determined by economic
conditions of ASEAN rather than those of Korea. Meanwhile, individual FTAs
between Korea and ASEAN member nations are positive factors contributing to trade
growth, however, there is no evidence found that supporting the same role of AKFTA
and accessing to WTO. On the contrary, distance and landlocked are factors that
impede export-import flows between the two sides. Estimation results also show the
bigger role of ASEAN’s GDP and per capita income in trade flows between Korea and
ASEAN under dimensions of technology content and stages of processing. It is found
that accessing to WTO has relatively significant role in promoting trade in high
technology goods and capital good between the two parties. On the other side, variables
of exchange rate, individual FTAs and AKFTA have mixed impacts on Korea-
ASEAN trade structure. Finally, variables of distance and landlocked significantly
obstruct trade activities between the two sides under most stages of processing and
level of technology content.

This present paper also measures the trade potential between Korea and ASEAN
countries. In general, there is much room for aggregate trade expansion as well as
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under all level of technology content and stages of processing between Korea with new
and less developed member countries such as Cambodia, Laos and Myanmar.
Meanwhile, Korea’s actual trade with Malaysia and Vietnam is larger than the predicted
value. Also, estimation results for technology content and stages of processing show
mixed pictures of Korea’s trade potential with Singapore, Philippines, Thailand and
Indonesia.

The fundamental challenge for both Korea and ASEAN in years to come is how to
create a new motivation for bilateral economic, trade and investment relations between
the two regions when the positive impacts of AKFTA and other current cooperation
programmes are likely fading away. In response to this challenge, this study proposes
that Korea should continue to negotiate and sign bilateral FTAs with individual
ASEAN countries. Thus, more trading promotion events between Korea and ASEAN,
under both government level and local level should be organized, which would help
the two sides to understand more about each other’s market and the large potential
benefits from lowering trade barriers. The economic cooperation programs between
the two are suggested to focus more on new and promising ASEAN markets, particularly
mainland Southeast Asian nations because the trade potential between Korea and those
countries is still significant. Many ASEAN countries are still low-income economies
so there is a high input demand for developing domestic industries, especially machinery,
parts and components from Korea and other advanced nations. Those suggestions have
been increasingly feasible when Korea, under Moon Jae-in administration, has been
implementing the New Southward Policy since November 2017, with the aim of lifting
trade volume between Korea and ASEAN to US$ 200 billion during the next 5 years.
It is believed that under this initiative, Korean enterprises will continue to expand its
investment in ASEAN market which in turn raises the demand for purchase of
machinery, parts and components from parent companies in Korea or ASEAN’s local
suppliers. In addition, efforts to improve income and mitigate disadvantage caused by
geographical elements between Korea and ASEAN countries should be top priorities
in the coming years, particularly through enhancing investment on hard and soft
infrastructure systems and educational system, coupled with speeding up trade reforms
especially in less developed ASEAN countries. If successfully, these could positively
contribute to promoting Korea-ASEAN aggregate trade as well as moving the trade
pattern between the two sides to a more advanced one.
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Appendix 1. Korea’s Export Potential to ASEAN According to Technology Content

. Low Medium High
Primary Resource-
technology Technology technology
goods based goods
goods goods goods
Brunei -0.965 -0.969 -0.886 -0.651 -0.976
Cambodia -0.216 -0.081 -0.513 -0.653 -0.843
Indonesia -0.026 -0.013 -0.211 -0.248 -0.500
Laos -0.628 -0.066 0.004 -0.246 0.023
Malaysia 0.276 -0.102 0.189 0.239 0.229
Myanmar -0.584 -0.540 -0.519 -0.472 -0.951
Philippines -0.104 0.212 -0.216 -0.163 0.035
Singapore -0.100 0.009 -0.043 -0.010 0.058
Thailand -0.068 -0.324 0.209 0.116 -0.161
Vietnam 0.029 0.122 0.207 0.232 0.201

Appendix 2. Korea’s Import Potential from ASEAN According to Technology Content

Primary Resource- tecll;nocflvogy tel\fhel?ciglgly teclllinicg)lll)gy
goods based goods g00ds g00ds g00ds
Brunei 0.156 -0.387 -0.996 -0.835 -0.985
Cambodia -0.964 -0.770 -0.648 -0.215 -0.675
Indonesia 0.055 0.039 -0.066 -0.074 -0.213
Laos -0.427 -0.403 -0.053 -0.781 -0.593
Malaysia 0.194 0.068 0.486 0.226 0.140
Myanmar -0.551 -0.649 0.236 -0.687 -0.912
Philippines 0.041 -0.209 -0.673 -0.367 0.015
Singapore -0.437 -0.082 0.074 0.010 0.038
Thailand -0.345 -0.051 -0.007 -0.079 -0.200
Vietnam 0.174 0.156 0.044 0.162 0.107
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Appendix 3. Korea’s Export Potential to ASEAN According to Stages of Processing

Capital goods  Consumer goods Intermediate goods Raw materials
Brunei -0.852 -0.659 -0.895 -0.994
Cambodia -0.123 0.190 -0.211 -0.080
Indonesia -0.129 0.025 -0.032 -0.216
Laos -0.160 -0.211 -0.054 -0.523
Malaysia 0.373 0.061 0.245 -0.022
Myanmar -0.002 0.070 0.086 0.014
Philippines -0.104 0.110 -0.245 -0.403
Singapore 0.034 -0.004 -0.058 -0.145
Thailand -0.202 -0.428 0.054 0.319
Vietnam 0.024 0.067 0.067 0.030

Appendix 4. Korea’s Import Potential from ASEAN According to Stages of Processing

Capital goods  Consumer goods Intermediate goods ~ Raw materials

Brunei -0.940 -0.069 -0.815 0.233
Cambodia -0.548 -0.819 -0.820 -0.902
Indonesia -0.230 0.019 0.013 0.061
Laos -0.480 -0.243 -0.486 -0.509
Malaysia 0.186 0.271 0.189 0.071
Myanmar -0.974 -0.642 -0.571 -0.307
Philippines -0.024 -0.441 -0.214 0.061
Singapore 0.008 -0.205 -0.060 -0.528
Thailand -0.181 -0.404 -0.114 -0.124
Vietnam 0.150 0.240 0.170 -0.007
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