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Abstract

This paper aims to explore the impacts of the recent development of Korean free trade 

agreements (FTAs) on its seaborne trade volumes. The paper firstly estimates the changes 

in cargo value flows caused by Korea-EU FTA, Korea-USA FTA and Korea-ASEAN FTA 

using a global computable general equilibrium model named Global Trade Analysis 

Project (GTAP) and its most recent database - version 7 with 2004 as the base year. Then a 

set of systematic conversion factors transferring trade value flows to volume flows of 

different types of commodities is calibrated according to the United Nations COMTRADE 

database and is used to convert the GTAP trade value flows into volume flows. Having 

indentified maritime cargo flows by different commodity types, this paper attempts to draw 

implications for maritime logistics policy in order to facilitate the trade of Korean 

merchandises and to propose key competitive strategy for the maritime container transport 

networking and logistics service providers in the Korean logistics industry.
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1. Introduction
 

Since late 20
th
 century, trade liberalization has been a key driver of economic growth 

for many countries. Recognizing this point, after the 1997 Asian financial crisis, the Korean 

government has actively engaged in negotiating international agreements on freer trade. In 

the year of 2011, Korea becomes the first Asian country that concludes the free trade 

agreement (FTA) with both the European Union and the United States. Its further 

negotiation on the FTA with the Association of Southeast Asian Nations (ASEAN)1)  is 

undergoing and draws considerable attention. In the current literature, there are several 

studies concluding that Korea will benefit from these FTAs (e.g., Lee and Park, 2005; 

Ariyasajjakorn et al., 2009; Kwan and Qiu, 2010). 

Trade liberalization is an important factor that affects trade geography (Lee and Lee, 

2011), which further determines shipping demand at a global scale among regions. For a 

peninsula like Korea whose international trade of goods is mostly shipped by sea 

transportation, the shipping and port sectors serve an important role in accomplishing the 

mission of trading and realizing the benefits from trade liberalization. Hence it is essential 

to provide reliable forecasts of the associated cargo variations for the development policy 

for the Korean shipping and port industry in order to respond to the FTAs effectively. 

However, there has been little research on this subject. 

Accordingly, this paper aims at offering a quantitative evaluation of the impact of 

recent development of Korean FTAs on seaborne cargo value and volume flows, and 

drawing the associated policy implications for the Korean maritime shipping and port 

industry. The variations in cargo volumes caused by trade liberalization crucially depend on 

the existing trade barriers and trade patterns, as well as the economy-wide adaptation. In 

general, the existing tariff levels vary across commodities and countries. Therefore, 

asymmetric impacts on commodity trade will ensue if the tariffs are removed. The 

adjustment of trade patterns caused by FTA is determined by economy-wide adaptation of 

industrial restructuring and factor reallocation. Such new trade patterns directly affect the 

derived demand for shipping service. An appropriate tool for shipping demand forecasting 

associated with trade liberalization should takes account of the above features. Having 

considered the above and referring to the applications in maritime shipping studies 

1) The ASEAN was established by Indonesia, Malaysia, Philippines, Singapore and Thailand in 1967. The 
main purpose is to accelerate the economic growth, social progress, cultural development of each member 
country, as well as to enhance the cooperation among member nations. Over the years its membership has 
broadened to include Brunei Darussalam (1984), Viet Nam (1995), Lao People’s Democratic Republic 
(1997), Myanmar (1997) and Cambodia (1999). Tongzon (2005) attempted to analyze impacts of an 
ASEAN-China FTA and draw its economic implications but it has not addressed the estimation of 
maritime cargo volumes under our study. 
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concerning trade liberalization, such as Lee and Lee (2011) and Lee et al. (2011), we adopt 

a global computable general equilibrium (CGE) model named Global Trade Analysis 

Project (GTAP) to estimate the impacts of the recent development of Korean FTAs on trade 

value flows. Then a set of conversion factors based on the United Nations database of 

commodity trade (COMTRADE) is developed to estimate the impacts on cargo volumes.  

The rest of the paper is organized as follows. Section 2 introduces the quantitative 

methodology adopted in this paper – the GTAP model and conversion approach. Section 3 

reports the numerical results of trade value and volume flows caused by the recent 

development of Korean FTAs. Policy implications are drawn in Section 4. Finally, the 

conclusions are provided at the end of this paper. 

2. Methodology: Global Trade Analysis Project (GTAP) and Conversion 

Approach

This paper adopts the GTAP model and a scientific conversion approach to estimate 

the impacts of the recent development of Korean FTAs on trade value flows. The standard 

GTAP model assumes perfect competition and constant returns to scale. Important features 

of the GTAP model include, among others, (1) the non-homothetic constant difference of 

elasticity (CDE) functional form characterizing private household preferences, (2) an 

explicit treatment of bilateral trade using the Armington assumption, trade barriers, and 

transport margins, and (3) a global bank modeling global saving and investment. The 

GTAP model is extensively used in the economic impact analysis regarding the trade 

liberalization under WTO, regional trade blocs and other FTAs. For more details on the 

GTAP model, readers may refer to Hertel (1997) and the GTAP technical papers. 2) 

The flowchart of our numerical analysis is provided in Figure 1. The analysis 

procedure is composed of four steps as below.  

2) https://www.gtap.agecon.purdue.edu 
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Figure 1.

Flowchart of the Numerical Analysis

2.1 Data Aggregation

First of all, we identify the countries and sectors (i.e., commodities) relevant to the 

maritime shipping in the recent development of Korean FTAs. The GTAP version 7 

database (with 2004 as the base year) containing 113 regions and 57 sectors are aggregated 

into 13 regions and 8 sectors. The 13 aggregated regions are Korea, the ASEAN countries, 

China, Japan, Taiwan, India, Rest of Asia, the United States of America, Rest of America, 

the European Union, Rest of Europe, Oceania, and Rest of the World. The 8 aggregated 

sectors are containerizable general commodities, containerizable agriculture commodities, 

major bulk, break bulk and minor bulk, liquid, crude oil, automobile, and others. Tables 1 

and 2 provide the detailed information of the regional and sectoral aggregation. 
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Table 1.

Regional Aggregation for IBSA Trade Liberalization Analysis

Regional 
description

Comprising the GTAP version 7 countries/regions

Korea Korea

ASEAN
Cambodia; Indonesia; Lao People's Democratic Republic; Myanmar; Malaysia; 
Philippines; Singapore; Thailand; Vietnam; Rest of Southeast Asia [1]  

China 
(including 

HongKong)
China; HongKong

Japan Japan

Taiwan Taiwan

India India

Rest of Asia Rest of East Asia; Bangladesh; Pakistan; SriLanka; Rest of SouthAsia

United States   
of America

United States of America

Rest of America
Canada; Mexico; Rest of North America; Argentina; Bolivia; Brazil; Chile; 
Colombia; Ecuador; Paraguay; Peru; Uruguay; Venezuela; Rest of South America; 
Costa Rica; Guatemala; Nicaragua; Panama; Rest of Central America; Caribbean  

European 
Union

Austria; Belgium; Cyprus; Czech Republic; Denmark; Estonia; Finland; France; 
Germany; Greece; Hungary; Ireland; Italy; Latvia; Lithuania; Luxembourg; Malta; 
Netherlands; Poland; Portugal; Slovakia; Slovenia; Spain; Sweden; United 
Kingdom; Bulgaria; Romania

Rest of Europe
Switzerland; Norway; Rest of EFTA; Albania; Belarus; Croatia; Russian 
Federation; Ukraine; Rest of Eastern Europe; Rest of Europe; Kazakhstan; 
Kyrgyzstan; Rest of Former Soviet Union

Oceania Australia; NewZealand;RestofOceania

Rest of the 
World

Armenia; Azerbaijan; Georgia; Iran, Islamic Republic of; Turkey; Rest of Western 
Asia; Egypt; Morocco; Tunisia; Rest of North Africa; Nigeria; Senegal; Rest of 
Western Africa; Rest of Central Africa; Rest of South Central Africa; Ethiopia; 
Madagascar; Malawi; Mauritius; Mozambique; Tanzania; Uganda; Zambia; 
Zimbabwe; Rest of Eastern Africa; Botswana; South Africa; Rest of South African 
Customs Union

Note : * Rest of Southeast Asia consists of Brunei Darussalam and Timor-Leste, and Brunei Darussalam is a 
member country of ASEAN.  
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2.2 Design of the Simulation Scenarios 

Step 2 is to design the simulation scenarios in order to appropriately capture the 

impacts of Korean trade liberalization. In this paper, we implement 3 simulations. The first 

simulation is the ASEAN+1 (China) FTA. The ASEAN+1 FTA became effective at the 

beginning of 2010. The simulation results provide the baseline data for our second 

simulation. The second simulation is the Korea-EU and Korea-USA FTAs, which have 

been concluded in the year of 2011. Finally, using the post-simulation database of the 

second simulation, we run the third simulation concerning the Korea-ASEAN FTA. The 

existing tariff rates in the three simulation scenarios are presented in Table 2. 

2.3 Analysis on Trade Value and Volume Flows  

Using the GTAP model to implement the above three simulations, we can obtain the 

(changes in) trade value flows. The associated results are summarized in Tables 3 and 4 for 

the second simulation and Tables 5 and 6 for the third simulation. As for the trade volume 

flows, this paper places a special focus on the containerizable commodities (i.e., 

containerizable general commodities, containerizable agriculture commodities, break bulk 

and minor bulk). Hence a set of conversion factors between trade value flows and volume 

flows of different types of containerizable commodities (see Table 7) is calibrated by 

linking the GTAP database and the UN COMTRADE database through the mapping 

concordance provided by the GTAP center. Using these conversion factors and the 

assumptions of “12 tons/TEU” for containerizable general commodities and break bulk and 

minor bulk (European Commission, 2001; Janic, 2007) and “9 tons/TEU” for 

containerizable agriculture commodities, the results of value flows of containerizable 

commodities in Tables 3-6 are converted into volume flows in terms of TEUs (twenty-foot 

equivalent units) (see Tables 8-11). Because the GTAP database accounts for only the 

“direct” trade flows (Gehlhar et al., 2010), our forecasts of volume flows correspond to 

(variations in) direct shipping full containers. The transshipment and empty containers are 

excluded. A detailed analysis on these trade flows is provided in Section 3.  
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Table 7.

Calibrated Conversion Factors for Containerizable Cargoes  
Units: tons/ million USD

 Containerizable 
general

Containerizable 
agriculture

Break bulk and minor 
bulk

Exports 138 437 968

Imports 154 1,311 1,643
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2.4 Policy Implications and Discussions  

Based on the analysis in step 3, policy implications are drawn and discussed in Section 4. 

3. Change in Trade Value and Volume Flows Caused by the Recent 

Development of FTAs

This section aims at analyzing the numerical results of the trade value and volume 

flows caused by the recent development of Korean FTAs. In the following two 

sub-sections, we will start with the trade value analysis, followed by trade volume analysis. 

3.1 Analysis on Trade Value Flows

(1) Analysis on Trade Value Flows Associated with Korea-EU and Korea-USA FTAs

Table 3 reports the export value flows before and after the Korea-EU and Korea-USA 

FTAs. Prior to trade liberalization with the EU and the USA, the Korea’s major exporting 

areas consist of China (US$ 69,528 million), the USA (US$ 45,522 million) and the EU 

(US$ 40,690 million). The Korea-EU and Korea-USA FTAs will significantly increase 

Korea’s exports to the EU (US$ 10,282 million) and the USA (US$ 6,421 million), and 

decrease Korea’s exports to China (US$ 896 million). Regarding individual commodities, 

the top two items exported to China are containerizable general commodities (US$ 45,021 

million) and liquid (US$ 14,860 million), to the USA containerizable general commodities 

(US$ 29,055 million) and automobile (US$ 10,920 million), and to the EU containerizable 

general commodities (US$ 29,317 million) and automobile (US$ 7,324 million). Korea’s 

FTAs with the EU and the USA will enhance the exports of containerizable general 

commodities and automobile to the EU (respectively US$ 4,620 million and US$ 4,719 

million) and the USA (US$ 4,205 million and 1,341 million). 

The import value flows before and after the Korea-EU and Korea-USA FTAs are 

presented in Table 4. In the pre-FTA equilibrium, the Korea’s imports mainly come from 

Japan (US$ 42,979 million), the USA (US$ 28,959 million) and China (US$ 28,582 

million). The FTAs with the EU and the USA will lead to a substantial increase in the 

Korea’s imports from the EU (US$ 11,865 million) and the USA (US$ 9,515 million), and 

a moderate decrease in imports from Japan (US$ 2,296 million) and China (US$ 1,944 

million). After the FTAs, the EU will replace China as the Korea’s third largest importing 
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area. As for the commodity type, the top two items imported from Japan are containerizable 

general commodities (US$ 25,524 million) and liquid (US$ 8,164 million), from the USA 

containerizable general commodities (US$ 17,564 million) and liquid (US$ 5,633 million), 

and from China containerizable general commodities (US$ 16,791 million) and break bulk 

and minor bulk (US$ 5,863 million). After the FTAs with the EU and the USA, the imports 

from the EU increase most, particularly containerizable general commodities (US$ 6,117 

million) and containerizable agriculture commodities (US$ 2,471 million). 

(2) Analysis on Trade Value Flows Associated with Korea-ASEAN FTA

Table 5 reports the export value flows in the pre- and post- Korea-ASEAN FTA. Note 

that we use the updated value flows obtained from the simulation scenario of Korea-EU and 

Korea-USA FTAs as the baseline data for this simulation scenario. Hence the results in the 

post- Korea-ASEAN FTA reflect the changes compared to the post- Korea-EU and 

Korea-USA FTAs equilibrium. The trade liberalization with the ASEAN will significantly 

increase Korea’s exports to the ASEAN (US$ 16,115 million), and decrease the exports to 

the major exporting areas, including China (US$ 2,065 million), the USA (US$ 1,720 

million), and the EU (US$ 1,717 million). However, the decrease in exports to the USA and 

the EU is moderate, as compared with the increase in exports caused by Korea-EU and 

Korea-USA FTAs. As for the individual commodities, containerizable general commodities 

(US$ 7,400 million) and automobile (US$ 5,079 million) account for most of the increase 

in Korea’s exports to the ASEAN.  

Based on Table 6 concerning the import value flows before and after the 

Korea-ASEAN FTA, Korea’s imports from the ASEAN will increase by US$ 8,176 million 

after trade liberalization, which is much smaller than the increase in Korea’s exports to the 

ASEAN (US$ 16,115 million). Korea’s imports from other regions (such as the USA and 

the EU) decrease, but the impacts are relatively minor. In terms of commodity type, the 

increase in imports from the ASEAN mainly comes from containerizable agriculture 

commodities (US$ 3,493 million) and containerizable general commodities (US$ 2,258 

million). 

3.2 Analysis on Trade Volume Flows

(1) Analysis on Trade Volume Flows Associated with Korea-EU and Korea-USA FTAs

Based on Table 8 concerning Korea’s containerizable export volumes before and after 

the Korea-EU and Korea-USA FTAs, the amounts of Korea’s exporting containerizable 
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commodities are 1,133,494 TEUs to China, 519,086 TEUs to the USA, and 458,411 TEUs 

to the EU. The FTAs with the EU and the USA will lead to a significant increase in the 

exports to the EU (74,169 TEUs) and the USA (66,107 TEUs), and a decrease in exports to 

China (19,890 TEUs). The increases in containerizable exports to the EU and the USA are 

mainly containerizable general commodities (the EU: 53,130 TEUs; the USA: 48,358 

TEUs) and break bulk and minor bulk (the EU: 15,407 TEUs; the USA: 12,019 TEUs). 

According to Table 9, Korea’s major containerizable import volumes are mainly from 

Japan (1,431,452 TEUs), China (1,274,746 TEUs), the USA (804,367 TEUs) and the EU 

(665,993 TEUs). Trade liberalization with the EU and the USA will remarkably increase 

the containerizable import volumes from the two regions (the EU: 570,979 TEUs; the USA: 

544,068 TEUs), and decrease those from China (115,898 TEUs). As for the commodity 

type, the top two containerizable imports from Japan are break bulk and minor bulk 

(1,043,442 TEUs) and containerizable general commodities (327,558 TEUs), from China 

break bulk and minor bulk (802,742 TEUs) and containerizable agriculture commodities 

(256,519 TEUs), from the USA containerizable agriculture commodities (324,982 TEUs) 

and break bulk and minor bulk (253,980 TEUs), and from the EU break bulk and minor 

bulk (320,659 TEUs) and containerizable agriculture commodities (180,481 TEUs). After 

the FTAs with the EU and the USA, the containerizable imports from the EU increase most 

(570,979 TEUs), particularly containerizable agriculture commodities (359,942 TEUs). 

(2) Analysis on Trade Volume Flows Associated with Korea-ASEAN FTA

Table 10 shows the containerizable export volumes in the pre- and post- 

Korea-ASEAN FTA. Korea-ASEAN FTA will significantly increase Korea’s 

containerizable exports to the ASEAN (210,676 TEUs). The exports to the other major 

exporting areas decrease (China: 36,459 TEUs; the USA: 19,785 TEUs; the EU: 18,697 

TEUs), and the decrease is moderate, as compared with the increase in exports to the 

ASEAN. As for the individual commodities, break bulk and minor bulk (107,125 TEUs) 

and containerizable general commodities (85,100 TEUs) account for most of the increase in 

Korea’s containerizable exports to the ASEAN.  

According to Table 11, Korea’s containerizable imports from the ASEAN will 

increase 595,708 TEUs after trade liberalization, which is much higher than the increase in 

Korea’s containerizable exports to the ASEAN (210,676 TEUs). The Korea’s 

containerizable imports from the USA and the EU respectively decrease 141,046 TEUs and 

98,402 TEUs. In terms of commodity type, the increase in containerizable imports from the 

ASEAN mainly comes from containerizable agriculture commodities (508,814 TEUs).  
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4. Policy Implications and Discussions  

The above simulation results suggest that the recent development of Korean FTAs 

promotes the intra-regional trade with the EU, the USA and the ASEAN, and consequently 

increases the derived demand for shipping service in these trade routes. As noted before, 

the estimates of the shipping volumes are on a direct trade basis; hence they can be 

interpreted as the maximum likely increase in demand for the direct shipping in these trade 

routes. Policy implications are drawn as follows. 

First, Korea-EU, Korea-USA and Korea-ASEAN FTAs will lead to a significant trade 

creation effect. The FTAs have different implications on trade value flows: (i) Korea-EU 

and Korea-USA FTAs will mainly increase Korea’s imports from the EU and the USA, but 

Korea-ASEAN FTA will increase Korea’s exports to the ASEAN. These results are due to 

the comparatively lower tariffs of the EU and the USA toward Korea and higher tariffs of 

the ASEAN toward Korea before the FTAs. (ii) Korea-EU and Korea-USA FTAs will 

discourage Korea’s trade with the Asian countries (i.e., reducing exports to China and 

imports from Japan) but Korea-ASEAN FTA will promote Korea’s trade with the Asian 

countries. (iii) Korea-ASEAN FTA will offset the increase in Korea-EU and Korea-USA 

trade values arising from Korea-EU and Korea-USA FTAs, but the impacts are minor. 

Second, based on the numerical results, the variations of cargo value flows caused by 

Korea-EU and Korea-USA FTAs are larger than those caused by Korea-ASEAN FTA. 

However, in terms of containerizable import volume flows, the impacts caused by the 

Korea-ASEAN FTA are more significant than those caused by Korea-EU and Korea-USA 

FTAs. These simulation results highlight the importance of estimating the cargo volume 

flows to provide a better reference for future port capacity planning, port policy 

development, and are informative for shipping operators and logistics providers.

Third, the recent development of the Korean FTAs will promote commodity trade with 

the EU, the USA, and the Asian countries, particularly Korea’s containerizable imports 

from the EU, the USA and the ASEAN. These results imply an increase in the demand for 

long-distance and feeder shipping service. In terms of geography distance, Korea is far 

apart from the EU and the USA and is close to the ASEAN. Removing tariffs between 

Korea-EU and Korea-USA will promote distant trade. Accordingly, special attention should 

be paid to the imbalance trade of containerizable commodities, especially in Korea-ASEAN 

trade route. 

Fourth, the recent development of Korean FTAs will enhance her interaction with the 

Western countries and Asian countries, and usher a new era for Korean shipping and 

logistic development. This fact, together with Korea’s ideal geographical location in the 



Korea-ASEAN Free Trade Agreement: The Implications on Seaborne Trade Volume and 
Maritime Logistics Policy Development in Korea

23

Northeast Asia, will give container operators a great opportunity to manage their fleet 

structure and calling ports more efficiently.

Finally, the fact that Korean FTAs will promote trade volume with the USA, the 

European countries and the ASEAN leads Korea to develop a commercial gateway to Asia 

and the Pacific Rim, accelerates hub port competition among major container ports in 

association with “sea motorway” in Northeast Asia (Lee et al., 2010), and changes location 

of hub ports (Notteboom, 2011). Consequently, it may serve to establish a more efficient 

global supply chain system with an integrated maritime logistics (Song and Lee, 2009) and 

transportation network. 

5. Conclusions 

This paper has estimated the impacts of the recent development of Korean FTAs on 

international cargo flows and draws the implications for Korea’s shipping and logistics 

system. The Korean FTAs provide an interesting case study because of its active role in 

international trade liberalization. Based on our numerical results, the increases in Korea’s 

containerizable export volumes caused by Korea-EU and Korea-USA FTAs are 74,169 

TEUs to the EU and 66,107 TEUs to the USA respectively, and the increases in 

containerizable import volumes are respectively 570,979 TEUs and 544,068 TEUs. As for 

the Korea-ASEAN FTA, the increase in Korea’s containerizable export volumes to the 

ASEAN is 210,676 TEUs, and the increase in containerizable import volumes from the 

ASEAN is 595,708 TEUs. The results from the two simulation scenarios both indicate that 

the increase in the demand for inbound shipping service is larger. 

The methodology adopted in this paper is a multi-regional CGE model, GTAP. The 

GTAP model provides the results of country-to-country cargo volumes. The distribution of 

these cargo volumes across the ports is an interesting topic that deserves future research 

attention. In addition to liberalization in commodity trade, liberalization in investment and 

service sector is also important dimension in the new age FTA. The future research can take 

this liberalization into consideration, and provide the impact analysis at a broader scope. 
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