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Abstract 

 

This research examines the development of Thailand’s automobile industry in two 

aspects, namely, the patterns of intra-industry trade and the evolution of technological 

development. The pattern of intra-industry trade in automobile and autoparts between 

Thailand and key trade partner was examined before and after being selected as a global 

production network for some specific types of vehicles. This study found that Thailand has 



recently become a net exporter in vehicles and the level of intra-industry trade in autoparts 

has increased significantly since 2002. This finding confirms the important of regional 

linkage between Thailand and key trade partners in Asia and the crucial role of Japanese 

car manufacturers. This compels both carmakers and part suppliers to improve their 

technological capabilities. Japanese carmakers have adopted a similar strategy in launching 

newly developed models in Thailand before later exporting to other countries. They need to 

have close collaboration from their affiliates and suppliers in Thailand in the ‘product 

development’ stage. Thai engineers have been extending their engineering capability over 

the past ten years and now are able to handle some elements of ‘product engineering’ stages 

instead of firms’ research centers in Japan. Research findings concerning key Thai first-tier 

suppliers confirm that they have been involved in the product development stage of some 

specific models. Japanese carmakers can reap the benefits of lower transaction and 

engineering costs, while Thai suppliers prosper from technological improvements. 

 

Keywords: Automobile industry, Technological development, Product development, 

Technology transfer, Supplier Involvement 
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¦ª�Á¦Èª �¦·¤µ��µ¦� ·̈�¦�¥��rÂ¨³�¦·¤µ��µ¦­n�°°��̧ÉÁ¡·É¤�¹Ê�°¥nµ��n°Á�ºÉ°�Ä��nª��«ª¦¦¬�¸É

�nµ�¤µÁ�}�®΅��µ��¸ÉÁ�}�¦¼��¦¦¤�°��ªµ¤­ÎµÁ¦È��°��µ¦¡́��µ�¸Ê  
�°��µ��µ¦�¨·�¦��¦³�³�̧É�º°Å�oªnµ¤̧���µ�­Îµ�´��n°�µ¦¡´��µ�°�°»�­µ®�¦¦¤¥µ�

¥��rÅ�¥Ä��nª�­¸É�«ª¦¦¬�¸É�nµ�¤µ Ä��{��»�́��¸Ê�¦³Á�«Å�¥Å�oÁ�}��µ��µ¦�¨·�¦�¥��r��µ�Á È̈�

Á¡ºÉ°�µ¦­n�°°�°¸��oª¥ ��́�´Ê��µ¦� ·̈�¦�¦»n�Ä®¤n�̧ÉÅ¤nÁ�¥� ·̈�Ä��µ��µ¦�¨·�°ºÉ�Ä�Ã¨�¤µ�n°��Îµ

Ä®oÁ�·�Â¦����´�®¨µ¥�¦³�µ¦�n°�¼o� ·̈�Ä��¦³Á�«Å�¥ �¼o� ·̈�¦�¥��r�ÎµÁ�}��o°��nµ¥�°�

Á��Ã�Ã¨¥̧�µ¦� ·̈� Á��Ã�Ã¨¥¸�µ¦�́��µ¦ ¦ª¤�¹�Á��Ã�Ã¨¥̧Ä�¦³�´�ª·«ª�¦¦¤�¦³�ª��µ¦�¨·� 

(Process engineering) ª·«ª�¦¦¤�¨·�£´��r (Product engineering) �µ¦°°�Â��Â¨³�µ¦¡´��µ

� ·̈�£́��r (design and product development) °¥nµ�Å¦�È�¸�¦³Á�È��¸Ê¥́�Å¤n¤̧�¼o«¹�¬µ¤µ��´� 

Ä��¦³Á�È�Á�¸É¥ª�´��§¬�¸ªnµ�oª¥�µ¦�´��µ¦°��r�¦ �µ¦«¹�¬µ�Îµ�ª�®�¹É��̧ÉÅ�oª·Á�¦µ³®r
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Womack et al (1990), Clark and Fujimoto (1991), Smitka (1991), Nishiguchi (1994), Liker 

et al (1996), Dyer (1996), Fujimoto (1999) Â¨³ Dyer and Nobeoka (2000) �̧ÉÅ�o�ÎµÁ­�°

�ªµ¤Â���nµ�Ä��oµ��nµ�Ç �°��nµ¥¦�°Á¤¦·�µÂ¨³�¸É�»i�Ä��oµ��nµ�Ç Á�n� �µ¦�¨·� (Â�� mass 

production ®¦º° Â�� lean) �°�Á���µ¦�ÎµÁ�·��»¦�·�Ä�Â�ª�·É� (vertical integration ®¦º° 

vertical dis-integration) Â�ª�µ¦�¦·®µ¦�¦´¡¥µ�¦¤�»¬¥r (¦³���µ¦�oµ��µ�Â¨³­·É��¼�Ä�) �µ¦
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2. «¹�¬µ�¦³�ª��µ¦�nµ¥�°�Á��Ã�Ã¨¥¸Ä�¦³�´�ª·«ª�¦¦¤�¨·�£́��rÂ¨³�µ¦ª·�́¥Â¨³
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�³¤¸�µ¦¡́��µ�¹Ê�°¥nµ�¤µ�Ä�°»�­µ®�¦¦¤�°�Å�¥ �µ¦­Îµ¦ª�£µ�­�µ¤¤¸�ªµ¤­Îµ�́��n°�µ¦«¹�¬µ

Á¦ºÉ°�Ä®¤n Á¡¦µ³�o°¤¼¨�̧É�ÎµÁ�}��n°�µ¦ª·Á�¦µ³®r�´Ê�Å¤n�¦µ��Ä�¦¼��°�Á°�­µ¦�´Ê�­°�  
�µ¦�ÎµÁ­�°�¨�µ¦ª·�́¥�³Á�}�Á�·�¡¦¦��µ °¥nµ�Å¦�È�̧ �µ¦«¹�¬µÁ�¸É¥ª�́��µ¦�oµ¦³®ªnµ�

�¦³Á�«Â¨³�µ¦Â�n�Â¥��µ¦�¨·�Ä�®nª�Ã�n¤¼¨�nµ�°�Ã¨��³Á�}��µ¦�ÎµÁ­�°Ä�Á�·��¦·¤µ��¹É��³¤¸�ªµ¤

Á�ºÉ°¤Ã¥��´��»��¦³­��r®΅��°�Ã�¦��µ¦ª·�́¥ �°��µ��¸Ê�¼oª·�́¥Å�o�Îµ�µ¦¦ª�¦ª¤�o°¤¼¨Ä��¦³Á�È��̧É

Á�¸É¥ª�o°��́��µ¦�nµ¥�°�Á��Ã�Ã¨¥ ̧ �·��¦¦¤¡́��µ�¼o�¨·��·Ê�­nª� Â¨³ �µ¦¡́��µ�µ�Á��Ã�Ã¨¥¸ Ã�¥

�µ¦ª·�́¥£µ�­�µ¤ Ã�¥�¼oª·�́¥Å�oÁ�oµ­́¤£µ¬�r�¼o� ·̈�¦�¥��rÁ¡ºÉ°­°��µ¤Ä��¦³Á�È��µ¦¡´��µ�µ�

Á��Ã�Ã¨¥¸ Â¨³ Å�oÁ�oµ­́¤£µ¬�r�¼o� ·̈��·Ê�­nª�¤µ��ªnµ 20 ¦µ¥ �µ�¦µ¥¤¸�µ¦­´¤£µ¬�r¤µ��ªnµ­°�

�¦´Ê�Ä��nª�Áª¨µ­°��e�°�Ã�¦��µ¦ª·�́¥�¸Ê �°��µ��¸Ê�¼oª·�́¥Å�oÁ�·��µ�Å�­´¤£µ¬�r�¼o�¦·®µ¦¦³�´�­¼��°�Ã�

Ã¥�oµ¢d ·̈��d�­r Â¨³�¸É�¦³Á�«�¸É�»i�Å�oÁ�oµ­́¤£µ¬�r�¦·¬́� �·­­́�¤°Á�°¦r ¤·��¼�·�·¤°Á�°¦r ¤µ­�oµ 

¦ª¤�¹��¼o� ·̈��·Ê�­nª�°¸��Îµ�ª�®�¹É�°¸��oª¥ �¨�µ¦­´¤£µ¬�rÁ®¨nµ�¸Ê�¼��Îµ¤µ�¦³¤ª¨Á�oµ�´��o°�o�¡�

�µ�£µ�­�µ¤�¸É�¼oª·�́¥Å�o¦ª�¦ª¤°¥nµ��n°Á�ºÉ°� Â¨³�Îµ¤µª·Á�¦µ³®r�¹�¡́��µ�µ¦�µ�Á��Ã�Ã¨¥¸�̧ÉÁ�·��¹Ê�

Ä�°»�­µ®�¦¦¤¥µ�¥��rÅ�¥ 
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�¨­ÎµÁ¦È�Å�o ­nª��̧É­µ¤�ÎµÁ­�°�µ¦ª·Á�¦µ³®rÂ��Â���µ¦�oµÄ�°»�­µ®�¦¦¤¥µ�¥��rÂ¨³�·Ê�­nª� 



 vi

Ã�¥�¼oª·�́¥Å�o¦ª�¦ª¤�o°¤¼¨�µ¦�oµ�µ� UN Comtrade ¤µÁ¡ºÉ°�Îµ�ª��´��̧ Glubel-Lloyd 

�nµ�̧É�Îµ�ª�Å�o�̧Ê�³­µ¤µ¦��Îµ¤µÄ�oÂ�n�Â¥�¦¼�Â���µ¦�oµ¦³®ªnµ�°»�­µ®�¦¦¤ (inter-

industry trade) Â¨³ �µ¦�oµ£µ¥Ä�°»�­µ®�¦¦¤ (intra-industry trade) Å�o �¨�µ¦«¹�¬µ

¡�ªnµÃ�¦�­¦oµ��µ¦�¨·�¦�¥��rÄ��¦³Á�«¤¸�µ¦Á�¦·�Á�·�Ã�¤µ�Ä��nª� 20 �e�̧É�nµ�¤µ Â¨³ 

¡́��µ�µ¦�¸É­Îµ�´��¦³�µ¦®�¹É��º°�µ¦�oµ£µ¥Ä�°»�­µ®�¦¦¤Á�¸¥ª�́�Å�oÁ�·�Ã��¹Ê�¤µ�¡¦o°¤Ç�́�

�µ¦�¥µ¥�´ª�°��µ¦�¨·�Â¨³­n�°°��µ��¦³Á�«Å�¥ �¨�µ¦«¹�¬µ�̧Ê­°��¨o°��´�Â�ª�·�Á¦ºÉ°� 
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Intra-industry trade and technological development in the Thai 

automotive industry 

I. INTRODUCTION 
 

In the past two decades international trade among developing countries (South-

South trade) has been growing faster than overall trade as a whole (Shafaeddin 2008). 

Rapid expansion of international production fragmentation, i.e., cross-border dispersion 

of production of parts and components within vertically integrated production chains, 

has been an important phenomenon within productive integration in the world economy 

(Kimura and Ando 2005, Athukorala and Yamashita 2006). The East Asia experience of 

regional integration has received considerable attention from researchers, whose 

findings suggest that the process has been enhanced due to industrial collaboration in 

the form of production and intra-industry trade (Ng and Yeats 2001, Athukorala and 

Yamashita 2006), the proliferation of free trade agreements (FTAs) and the role of 

foreign direct investment (FDI) in the region (Kawai and Wignaraja 2007).  

There is vast body of literature documenting the evolution of trade and 

investment integration in Asia (e.g., Feenstra 1998, Athukorala 2008, Kawai and 

Wignaraja 2007, Shafaeddin 2008) and contributing to the current regional debate on 

the formation of free trade agreements, as well as regional agreements, in East Asia and 

the Asia-Pacific (Sally 2006, Ravenhill 2007, Dent 2007). As suggested by Bhagwati 

(2004), freer trade promotes economic growth and growth reduces poverty. This may 

explain the surge in FTA conclusions in recent years, in which developing countries aim 

to promote their economic development and industrialization. FTAs may facilitate 

South-South intra-industry trade and supplement North-South trade leading to both an 

expansion of their productive capacity and an upgrading of their industrial structure 

(ECLAC 2006). 
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Nevertheless, industrialization and economic development requires government 

intervention, through trade, investment and industrial policies. The effects of such 

interventions may take several decades to be realized. Policy framework should be 

designed to direct scare resources to expand production capacity and upgrade the 

industrial sector. Initially, developing countries might have insufficient savings, capital 

and technology. However, they can utilize foreign technology through foreign direct 

investment (FDI) and/or technological licensing to overcome such constraints. 

Multinational Enterprises (MNEs), through FDI, can facilitate industrialization because 

they bring capital and technology into the host economies (Hoekman and Javorcik 

2006).Thus, trade and investment liberalization, i.e., export-oriented or outward looking 

policies, can be used to accelerate the development process. Japanese FDI in the region 

has long played important role in agglomeration or industrial clusters in several 

countries. In other words, MNEs are lead firms and, in this ‘division of labor’ process, 

they chose to locate their manufacturing activities according to comparative advantage. 

According to Kimura (2006), for East Asian countries, intra-industry trade, particularly 

in machinery parts and components, has been increasing since the 1990s. 

Macroeconomic stability is required to realize the benefits from such policies. 

As outlined above, economic development is not automatic and some 

intervention is needed to correct market imperfections. In addition, for most developing 

countries, in the early stages of development, resources were not fully employed. 

Therefore, government intervention was necessary to correct, remedy and support 

industrial collaboration to direct scarce resources to improve dynamic competitive 

advantage (Shafaeddin 2008). The state (government) can promote economic and 

regional development through market-led (neo-liberal) or policy-led (Keynesian) 

approaches. According to Hausner (1995), a neo-liberal approach trusts the market 
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mechanism and supports deregulation policies, while a Keynesian approach classifies 

the role of government as being to promote industries and regions by the provision of 

direct and indirect incentives, such as infrastructure improvements and investment 

incentives, to individual firms to locate in such regions. Industrial and trade policies are 

not mutually exclusive. Both should serve coherently to improve the dynamic 

competitiveness of the nation. The successful experiences of Japan, South Korea, and 

Taiwan highlight both the role of governments and industrial policies.  

Athukorala (2008) found that Japan’s trade decreased over time because of the 

relocation of manufacturing and FDI to other countries. Kawai and Wignaraja (2007) 

reported that Japan and Asian NIEs have been major sources of FDI inflows into 

developing countries in East Asia, especially China, and play an important role in 

productive integration in this region. Production relocation of MNEs into this part of the 

world explains the intensive agglomeration of manufacturing in Asian countries. 

Previous studies found that Japanese FDI have been playing a crucial role in both global 

production sharing (Ng and Yeats 2001, Athukorala and Yamashita 2006), and the skill 

development of local firms in host economies (Techakanont and Terdudomtham 2004, 

Yamashita 2008). This evidence suggests that FDI and trade are complementary and 

developing countries can promote technological capability and industrialization trough 

productive and trade integration.  

This paper will discuss the industrialization process in the auto parts industry 

and intra-regional trade integration of Thailand with ASEAN and Asian countries. 

Previous studies found the increase in product fragmentation in past decades, especially 

the expansion of trade in parts and components. However, there is no study 

investigating trade in parts and components between the Thai automobile industry and 

other countries in the East Asia region. As in the case of Thailand, the Thai government 
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had clear policies and strategies and have always been flexible and aligned with the 

interests of multinational firms. Japanese assemblers were crucial in bridging productive 

resources among countries via their international production network. In the process, 

Thailand was chosen to be a key strategic production location in the global production 

network of several car manufacturers. One should expect that technological 

development has been taking place in Thailand. However, research taking this aspect 

seems to be scarce.  

Therefore, this research aims to contribute to the literature by bridging the 

phenomena of trade fragmentation in automotive industry and evolution of 

technological capability of the Thai automotive industry. It is of interest to investigate 

and analyze how a country with relatively little manufacturing experience could be 

enhanced the technological expertise necessary to attain the level of being a hub for 

R&D and engineering for ASEAN, and being an export base for several carmakers. This 

paper will discuss the evolution in the technological capabilities of companies within 

the Thai auto industry. Discussion will be based upon cases focusing on the relationship 

between carmakers and their suppliers. 

This report is organized as follows. The next section discusses the conceptual 

frameworks related to technology transfer and the knowledge conversion process. In 

Section 3, we first explain the pattern of international trade in automotive industry, 

using secondary data from UN Comtrade, from 1992 to 2011, to calculate the extent of 

intra-industry trade. Appendix A will provide the list of products included in this study. 

Section 4 we then turn to analyze the development of the Thai automobile industry with 

respect to technological development, taking Toyota as a case study with emphasis on 

supplier involvement in the product development stage. Finally, Section 5 presents 

concluding remarks. 
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II. CONCEPTUAL FRAMEWORK 

Firms in developing economies can acquire technology or develop their 

technological capabilities through many means. They may exploit their own efforts 

(R&D), learn technology from other firms, or accumulate it through experience 

(learning by doing) (e.g., Kim 1997). Technology transfer is deemed to have been 

successful when the transferred technology is translated and internalized into the overall 

capability of the recipient. Three major forms of technology transfer can be 

distinguished as follows: 1) operation technology, 2) improvement technology, and 3) 

development technology (the creation of new knowledge).1 However, at the higher level 

of technology, development technology, it can be considered as the creation of new 

product or process technology, or to be “involved” in such a stage with local suppliers. 

This area encompasses the focus of investigation in this paper. 

Technology is defined as “a way of doing something” (Nelson and Winter 1982, 

p. 60) and “a collection of physical processes that transforms inputs into outputs and 

knowledge and skills that structure the activities involved in carrying out these 

transformations” (Kim 1997, p. 4). Previous literature has discussed the nature of 

technology, noting that it typically takes two main forms, “explicit” and “tacit” (Polanyi 

1962).2In this study, the term “technology” refers to ‘tacit knowledge’ or ‘software’ 

technologies, which are necessary to perform activities or to achieve the prerequisite 

standard of quality in the production of a part. “Performing an activity” refers to the 

ability to use tools and/or equipment to perform a particular stage of production, to test 

                                                 

1 Each category can include several sub-types, depending on the researchers’ observations. For instance, 
Yamashita (1991 p. 14-20) classifies technology transfer in ‘nine stages’, while Kuroda (2001, p. 38-40) 
divides technology into ten categories. Stages or levels of technology may exhibit the degree of difficulty 
that the recipient has to master, from simple technology to the most advanced kind. 
2 This concept is adopted by many studies, such as Nonaka and Takeuchi (1995), Kim (1997) and Ernst 
and Kim (2002). 



 6

the quality of the part produced, or to manage the inventory, production flow, delivery, 

and other such matters.3 

Explicit knowledge refers to knowledge that can be codified and is transmissible 

in formal or systematic language, for example production manuals, technical 

specifications, and designs. It is knowledge that can be shared, transmitted, retrieved 

and reused relatively easily. Tacit knowledge is difficult to codify, communicate or 

transfer. Explicit technology is useful only when tacit knowledge enables individuals 

and organizations to use it. Otherwise, it is confined to individual human minds, which 

makes it difficult to codify and communicate. Tacit knowledge can be exchanged 

through action, commitments and kinds of involvement that allow people to share 

experiences, such as face-to-face communication or on-the-job or apprenticeship-type 

training (Ernst and Kim 2002). Clearly, technology transfer is the process of skill 

formation as experienced by the recipient as a direct result of the contributions of the 

technology source.  

The process is complete when the technology recipient understands and is able 

to operate, maintain, and make effective use of the transferred technology (Cohen and 

Levinthal 1989). Therefore, evidence of the success of any technology transfer would be 

an increase in the technological capabilities of the employees of the recipient firm and 

the enhancement of the efficiency of the firm’s production process at the organizational 

level. In connection with this, a concept that helps explain this complex issue is 

knowledge conversion as outlined by Nonaka and Takeuchi (1995). They maintain that 

knowledge (or technology) is not restricted to an individual, but must be shared by all of 

the human resources within a firm, an idea that is comparable to the “routines” concept 
                                                 

3 Many scholars emphasize the importance of ‘skill’ or ‘tacit’ knowledge. For example, see Nelson and 
Winter (1982), Nonaka and Takeuchi (1995), Shin (1996), Lall (1996), Kim (1997), and McKelvey 
(1998). 
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of Nelson and Winter (1982). Therefore, this study adopts the idea of knowledge 

conversion outlined by Nonaka and Takeuchi (1995) to analyze technology transfer and 

upgrading.  

The knowledge conversion process can be described as follows; conversion 

from tacit to tacit (called socialization) takes place when one individual’s tacit 

knowledge is shared with other members through training or face-to-face 

communication, whereas conversion from explicit to explicit (combination) takes place 

when discrete pieces of explicit knowledge are combined and made into a new whole. 

Conversion from tacit to explicit (externalization) occurs when an individual or a group 

is able to articulate his or her tacit knowledge into an explicit format, while conversion 

from explicit to tacit (internalization) happens when new explicit knowledge is 

internalized and shared throughout a firm and other individuals begin to utilize it to 

broaden, extend and reframe their own tacit knowledge. Nevertheless, effective 

knowledge conversion requires two important elements: an existing knowledge base 

(absorptive capacity) and an intensity of effort to develop that knowledge base. 

Absorptive capacity is crucial in determining how fast and successfully local suppliers 

can internalize the transferred technology and make it their own. Intensity of effort and 

commitment to the process are more important than the knowledge base because the 

former creates that latter, but not vice versa. Effective technology transfer or learning 

depends on both crucial elements.  

 

III. INTRA-INDUSTRY TRADE – Thailand and key trade partners 

Past studies stipulate that FDI-led growth among East Asian countries is a key 

factor underlying regional integration. TNCs’ decision to expand production in the 

region is subject to demand conditions, level of development and availability of 
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supporting or related industries. With several initiatives such as the development of key 

groupings ASEAN+3 and ASEAN+6 to integrate East Asian countries over the past two 

decades, international production network can be linked and the evidence has been 

observed by the increase in degree of intra-industry trade in parts and components 

through both intra-firm and inter-firm trade (Kimura and Ando 2005). Rapid integration 

into the regional production networks of China as a major final assembler, based on 

intermediate inputs (parts and components), makes the region become more dynamic in 

vertical specialization (Athukorala 2008).  

In order to confirm this, we calculate G-L index of trade between Thailand’s 

automotive industry with selected trade partners whose automotive industry being 

important in ASEAN, namely Indonesia, Malaysia, the Philippines, and Vietnam. The 

extent of intra-industry trade is commonly measured by Grubel-Lloyd Type Trade 

Decomposition, as follows; 

IITjkt = 

Where, Xijkt and Mijkt are the Thailand exports and imports of product i of industry j 

with country k at time t.  

We compute an aggregate Grubel-Lloyd index. We sums the exports and 

imports value of all commodities in a particular industry and calculates the Grubel-

Lloyd index using this formula,  

 



 9

Trade pattern and intra-industry trade in the automotive industry will be shown 

below and it will be categorized into two types (a) inter-industry trade or one-way trade 

iff  < 0.1, and (b) intra-industry trade (IIT) for automobile products 

(or completely built up vehicles) and auto parts, otherwise. 

As shown in Table 1, Thailand could gradually change status from net import to 

net export in 2000s. The surge of production and export, especially completely built unit 

(CBU) and, to a lesser extent, automotive components, in early 2000 was because many 

car assemblers chose Thailand as their strategic export bases (Figure 1). From Table 1, 

we can see that value of Thailand intra-industry trade, both exports and imports, grew 

dramatically over the past two decades. Comparing 1996 (the pre-crisis peak) with 

2011, export value grew 22 folds, while import value grew only two folds. Thailand’s 

automotive industry has transformed from a net importer to net export one since early 

2000s. With regard to export, Thailand tended to integrate more with ASEAN, 

ASEAN+3 and ASEAN+6, especially Australia, Indonesia and Malaysia. With regard 

to import, Thailand tended to integrate more with ASEAN, in particular, Indonesia, and 

ASEAN+3, especially China and South Korea. However, we may envisage that trade 

pattern and structure might be differ between trade partner. For instance, Australia is a 

main export market for one-ton pickup trucks, in which Thailand is a production base, 

while Japan are key source of parts for domestic production, which later on will be 

exported. 

Thailand’s automotive sector has become a part of the global production 

network (GPN) of many car manufacturers. Completely built-up (CBU) vehicles and 

completely knocked-down (CKD) kits are produced by locally based suppliers, and 

have been a major export product since 2000. Automobile production in Thailand 
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surpassed one million units in 2005, and in 2010 reached a new record high at 1.6 

million units. Annual production of one-ton pickup trucks exceeds one million units for 

the first time. In 2011, domestic production and exports dropped because of two natural 

disasters, the tsunami in Japan and flooding in Thailand. Nevertheless, production and 

sales in Thailand recovered quickly. Domestic production reached 2.4 million units, 

sales 1.4 million and exports 1.02 million in 2012, see Figure 1.  This marks another 

important milestone for the Thai automotive industry. The success can be attributed to 

the strategic investment of all Japanese carmakers and the BOI investment promotion 

on the small eco-car program.  

Table 1 Thailand’s automotive industry trade by countries (Values is in 

millions of $ and share is in percent), 1992-2011. 

Country/region 
Exports Imports 

1992 1996 2002 2011 1992 1996 2002 2011 

ASEAN          5.42         20.14         14.73         24.42           0.54           1.73         10.05         11.88  

   Indonesia          0.70           2.20           5.06         10.67           0.06           0.13           2.82           5.89  

   Malaysia          2.30           3.85           4.63           6.32           0.16           0.48           2.19           1.86  

   Philippines          1.14           4.34           2.52           3.84           0.32           1.12           5.00           3.33  

   Vietnam          1.28           9.75           2.52           3.59           0.00           0.00           0.05           0.80  

ASEAN+3        18.31         29.29         28.25         34.29         78.99         79.64         76.83         81.25  

   Japan        11.85           8.03         12.08           8.25         76.54         75.65         64.02         58.98  

   China          0.37           0.50           0.92           1.24           0.37           0.51           1.65           7.02  

   Rep. of Korea          0.67           0.62           0.52           0.38           1.54           1.76           1.10           3.36  

ASEAN+6        21.09         32.39         38.55         47.85         79.24         80.26         77.23         83.86  

   India          0.03           0.09           1.11           2.75           0.08           0.10           0.15           2.31  

   Australia          2.74           3.02           9.19         10.82           0.17           0.51           0.25           0.31  

World       100.00        100.00        100.00       100.00       100.00       100.00       100.00        100.00 

   $ millions       468.00     1,239.04     4,305.95  27,413.44    3,170.63    6,131.11    3,554.11   13,452.74 

Source: Authors’ own calculations based on UN Comtrade database. 
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Table 2 presents production capacity and export plans in 2012 and confirms the 

above. Up until the present, we have found that the Toyota IMV (Innovative 

International Multi-purpose Vehicle) project represents a good example of a GPN and 

illuminating for studying technological development in the product development stage.4 

An important implication of this development is that it is necessary for assemblers to 

create and diffuse their organizational ‘routines’ or ‘social technologies’ to their 

suppliers. In other words, assemblers must share knowledge (technology) with firms in 

the production networks and even beyond these networks. In the next section, we will 

explain in detail about the role of Toyota in transferring product development and 

product engineering to its affiliations and the current trend of (local) suppliers’ 

involvement in product development stage in Thailand. 

Figure 1 Thailand’s Production, Sales and Exports of Automobiles (1961 – 2012.) 

589,126
796,080

1,436,3351,391,728�

999,378�

1,645,304�

1,457,795�

2,453,717�

775,652 897,332
1,020,060

0 

500,000 

1,000,000 

1,500,000 

2,000,000 

2,500,000 

3,000,000 

1961 1971 1981 1985 1991 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Sales Production Export

 
Source: Federation of Thai Industries and the Thai Automotive Industry Association 

 

                                                 

4 Although other assemblers also uses Thailand as an export base, their operations are different from 
Toyota in the sense that they concentrate their production network in Thailand, but do not assemble the 
same model in other countries. In addition, other firms have not yet a clear policy toward transferring 
their product development capabilities to production bases in Thailand. 
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Table 2 Production Capacity and Exports from Thailand in 2012 

Company Year to use Thailand 
as export base

Annual production
capacity (units) Export in 2012 Main export market

Toyota 2002 820,000 406,025 Asia, Australia, New 
Zealand, Ocenea

Mitsubishi 1990s 460,000 217233 EU, Africa, Middle East
Auto Alliance 
(Ford & Mazda) 1996 295,000 121,796 EU , Australia, New 

Zealand, Ocenea
Nissan 2010 220,000 127694 Japan  
Source: Compiled by the author, based on interviews with companies, the Thai Automotive Institute and 

the Federation of Thai Industries 

 

In order to see the evolution of trade pattern between Thailand and selected trade 

partners during the past two decades, we need to break down the bilateral trade flows in 

each detailed vehicles and parts in two types: (a) inter-industry trade (one-way trade), 

(b) intra-industry trade (IIT). Based on UN Comtrade database, we found that the 

degree of intra-industry trade (IIT) between Thailand and selected trade partners has 

been increasing. Figure 2 illustrates that the degree of intra-industry trade in the 

industry lies on the auto parts trade. For automobile products (CBUs), we could see that 

the intra-industry trade pattern was mainly one-way trade before 1997, and during the 

recovery process 1997-2000, the degree of intra-industry surged. According to 

Poapongsakorn and Techakanont (2008) and Techakanont and Charoenporn (2011), 

carmakers in Thailand were forced to utilize their enormous excess capacity, especially 

for incumbent firms that previously focus only on the domestic market. Some orders 

were transferred from Japan to Thailand and this explains the surge in intra-industry 

trade in 1999.5 Later, several carmakers decided to use Thailand as a production base 

for export, as indicated in Figure 1. The degree of intra-industry trade index in 

automobile products has been declining to 36 in 2011, while one-way trade has been 

increasing. This is not surprising, however. Thailand’s production is mainly one-ton 
                                                 

5 During 1998 and 1999, the domestic sales were about 144,000 and 218,000 units, whereas production 
capacity was about one million units. 
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pickup trucks and small to medium size passenger cars, and majority of the makers is 

Japanese. Hence, Thailand may be a main exporter of these products to corresponding 

trade partners, explaining the surge in one-way trade.   

With regard auto parts trade, we found that the degree of intra-industry trade 

increased significantly during 1996 and 2011. Similar to the automobile products, the 

transition in inter- and intra-industry trade occurred during the financial crisis in 1997. 

Product fragmentation in part and component trade became a clear phenomenon after 

global car manufacturers chose Thailand as their export base for one-ton pickup, since 

2000, and for eco-cars, since 2007. The automobile production requires proximity 

location of part suppliers to minimize cost. Many Japanese part suppliers invested in 

Thailand. Their production not only supplies to local production, but also exports to 

other locations in the production network of carmakers. In 2011, the GL index for auto 

parts was almost 90 percent, indicating that Thailand’s automotive industry has been 

linked with other countries.  

Figure 2 Development of intra-industry trade in Thailand’s automotive 

industry-G-L index (%), 2000-2011 

a. Automobile products 

 

b. Auto-parts 
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Source: Author’ own calculations 

Note: Thailand’s automotive industry trade with selected countries, including Australia, 
China, India, Indonesia, Japan, Korea, Malaysia, Philippines, Vietnam. 

 In Table 3, we provide more detail of the inter- and intra-industry trade with 

nine trade partners. Looking at the G-L index in four periods, 1992, 1996, 2002, and 

2011, we can see different pattern among trade partners and products (automobile 

products and automotive parts). In general, Thailand tends to have higher degree of IIT 

in automobile products with Japan and Indonesia. IIT with Malaysia and the Philippines 

tends to decline, while that of China has been increasing, during 2002 and 2011. During 

the period 1992 and 2011, the IIT has been increased significantly for almost all trade 

partners, especially China, India and Vietnam. It is clear that Thailand has become a 

production hub in the production network of Japanese carmakers. 
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Table 3 Development of intra-industry trade in Thailand’s automotive 

industry-G-L index, 1992, 1996, 2002, and 2011. 

Countries 

1992 1996 2002 2011 

Inter IIT Inter IIT Inter IIT Inter IIT 

a. Automobile products 

Australia 95.88 4.12 0.89 99.11 99.96 0.04 99.82 0.18 

China 42.04 57.96 83.29 16.71 91.54 8.46 12.98 87.02 

India 100.00 0.00 67.60 32.40 98.59 1.41 91.95 8.05 

Indonesia 100.00 0.00 86.36 13.64 70.29 29.71 72.18 27.82 

Japan 99.85 0.15 98.42 1.58 33.76 66.24 10.49 89.51 

Korea 100.00 0.00 98.02 1.98 94.27 5.73 84.80 15.20 

Malaysia 66.19 33.81 33.34 66.66 99.90 0.10 80.67 19.33 

Philippines 100.00 0.00 99.95 0.05 48.38 51.62 80.71 19.29 

Vietnam 100.00 0.00 100.00 0.00 99.46 0.54 85.02 14.98 

Total 98.10 1.90 64.42 35.58 41.71 58.29 63.91 36.09 

b. Auto-parts 

Australia 50.53 49.47 30.32 69.68 76.23 23.77 87.85 12.15 

China 95.87 4.13 94.67 5.33 37.82 62.18 54.10 45.90 

India 89.21 10.79 77.64 22.36 79.65 20.35 49.24 50.76 

Indonesia 7.64 92.36 54.81 45.19 27.10 72.90 46.58 53.42 

Japan 93.19 6.81 95.07 4.93 65.78 34.22 60.56 39.44 

Korea 67.01 32.99 52.73 47.27 0.19 99.81 55.22 44.78 

Malaysia 37.87 62.13 20.36 79.64 36.67 63.33 72.19 27.81 

Philippines 33.39 66.61 27.14 72.86 30.77 69.23 4.74 95.26 

Vietnam 99.84 0.16 99.85 0.15 95.04 4.96 78.43 21.57 

Total 88.95 11.05 84.46 15.54 41.81 58.19 15.00 85.00 

Source: Authors’ own calculations based on UN Comtrade database. 
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IV. TECHNOLOGICAL DEVELOPMENT IN THE THAI AUTOMOBILE 

INDUSTRY 

Thailand’s automotive industry has gradually developed and ultimately become 

a part of the GPN of many assemblers. Carmakers have launched new models for both 

domestic and export markets. For instance, Thailand and Indonesia were selected to be 

production hubs for the Toyota IMV project, which is a good example of a GPN 

because production started at almost the same time in its four main production bases of 

Thailand, Indonesia, Argentina and South Africa. However, the key production bases 

are Thailand and Indonesia with Thailand producing four models of the new Hilux Vigo 

and Indonesia specializing in one model, Innova. Honda uses Thailand for passenger 

cars (City, Jazz, Civic and Accord) and uses Indonesia for sports utility vehicles 

(Stream). Ford and Mazda have also expanded their operations in Thailand with new 

models of passenger cars and pickup trucks.  

Toyota is the most advanced firm in terms of promoting the engineering 

capabilities of Thai operations. The process started with the launch of the IMV project 

in early 2000. An important implication of this development was that it was necessary 

for assemblers, the leading firms in the network, to create and diffuse their 

organisational ‘routines’ to their suppliers. In other words, some knowledge 

(technology) has been shared among firms in the production networks (Poapongsakorn 

and Techakanont 2008). This study attempts to contribute to the field of technology 

transfer by reporting research findings on supplier involvement and technology transfer 

concerning product development, using Toyota as a case study. 

Techakanont (2008) discussed the evolution of technology transfer in the Thai 

automobile industry and reported that Toyota has been particularly active in promoting 

production and engineering activities in Thai operations. With the IMV project, Toyota 
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has achieved its highest annual production volume and has invested extensively in 

product and process engineering activities at TMAP-EM. The company confirmed that 

technology transfer has taken place in Thailand. However, it required active effort and 

significant investment in human capital with the considerable investment in the 

technical center, TMAP-EM, crucial to the success of such development.  

With the IMV’s large production scale and the necessity of coordinating with 

the global production network, Toyota needs to develop the engineering capacity of 

Thai engineers. They found that Thai engineers were able to undertake the drafting and 

checking of almost 50 percent of the drawings of new parts, while Japanese engineers 

remained responsible for final evaluation and approval. In addition, the role of TMAP-

EM as a center for incoming ICT from Toyota overseas affiliates represents evidence of 

the success of technology transfer and Thailand becoming an engineering hub (for some 

specific models) within the Toyota regional network. We believe that the success of the 

IMV project may be seen as the first step and henceforth higher responsibility in 

product development and product engineering will be transferred to TMAP-EM. 

Recently, some suppliers have involved in the product development stage with TMAP-

EM in Thailand. Two case studies will be drawn to confirm this point. 

 

a. Technology Transfer in Product Development and Design to Thailand  

Since 2000s, Japanese assemblers have started reconsidering their investment 

strategy in Thailand. They decided they would transfer higher levels of technology to 

their affiliates, especially concerning product development, design and product and 

process engineering technology (see Table 7). In 2003 Toyota and Mitsubishi 

announced a plan to establish a research and development center in Thailand (Business 

Day, January 16, 2003, Krungthep Thurakij, June 16, 2003. However, at that time, it 
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was not clear if that would entail a new and higher wave of technology transfer. It was 

evident that some assemblers had already made progress in transferring some aspects of 

product and process engineering to their employees, such as the capability to revise 

some engineering design specifications of body parts and some components that are not 

safety parts.  

Under the IMV project, Toyota took the lead by setting up a research center, 

called “Toyota Technical Center Asia Pacific Thailand” or TTCAP-TH, which is one of 

two research centers (the other is in Australia). Toyota invested more than 2,700 million 

baht and commenced operations in April 2005.6 In 2007, Toyota integrated TTCAP-TH 

into Toyota Motor Asia Pacific Engineering and Manufacturing (TMAP-EM). Toyota 

set a clear goal. In that TMAP-EM aims to strengthen the operations of Toyota 

production affiliates in Asia and to promote further localization by unifying the 

development and evaluation of locally produced vehicles with local procurement and 

production operations.  

Before transferring the manufacturing of automobiles to an overseas production 

base, the most important task, product development, must be accomplished. Product 

development activity may be divided into four major stages, namely, concept 

generation, function and structure design, 7  process development (or process 

engineering), and, finally, when these activities are complete, mass production will be 

launched (as shown in Figure 3). However, stiff competition in the world market forces 

                                                 

6 Most of them are engineers. After recruitment, they were trained in Thailand for an average of three to 
six months, and then they were sent to Japan to work with Japanese engineers in the Product 
Development Division for about one to two years (http://www.toyota.co.jp/en/news/05/0511.html and 
Prachachart Thurakij, June 16, 2003).  
7 According to Clark and Fujimoto (1991), these two stages may be referred to as “product planning” and 
“product engineering.” In a recent study, Thomke and Fujimoto (2000) explain these two stages are 
normally carried out simultaneously. Hence, this is sometimes known as “simultaneous engineering.”  
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firms to launch their production in other low-cost locations that are potent in 

engineering capability. As in the case of Toyota Thailand, the pattern resembles the 

findings of Clark and Fujimoto (1991). Intensive information exchange between the 

assembler and parts suppliers takes place at this stage, as the assembler relies on the 

suppliers’ engineering capability in both parts design and development. This is true for 

the new model launched in Thailand in 2006.8 

Figure 3 Stages of Product Development Activities 

 

 Source: Thomke and Fujimoto (2000), Figure 2, p. 131 

The IMV project was the first program in which TMT launched five newly 

designed models. After the formal announcement of the initiative in 2002, it took less 

than three years for all models to be launched, which was considerably shorter than 

other projects in the past. The challenges facing this project concerned local 

                                                 

8 Although, this process is usually performed in Japan, because the assembler can maintain an efficient 
flow of information with all the suppliers, Toyota and other carmakers have started to involve local 
suppliers in the early stage of product development. 
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customization, which hinges upon proper management of the economics of product 

development, and manufacturing (Osono et al. 2008, p. 100).9 

In the case of IMV, the preparation stage can be divided into five phases. The 

process flows from the development stage, onto the production preparation stage, trial, 

mass production for the domestic market and, finally, mass production for export. 

Interviews with TMT executive staff revealed that intensive technological transfer in the 

product engineering stage, concerning such matters as computer-aided design (CAD) 

and digital engineering, was a key factor accounting for this success. TMC was 

confident in the strength of the prototypes for all models which had been developed and 

tested in Japan. Thus, transferring trial production to Thailand was undertaken with 

controlled conviction.  

Thai engineers and management staff members were sent to TMT headquarters 

through the “Intra Company Transfer” (ICT) program to participate in the development 

of new parts for the latest models. Exposure to such cutting-edge development and 

testing processes helped Thai staff members understand how to handle problems which 

arose during subsequent trial production. It was evident that some assemblers had 

already made progress in transferring some aspects of product and process engineering 

to their employees, such as the capability to revise some engineering design features of 

body parts and some components that were not safety parts. It should be noted that, 

based on the observations of this author, Thai engineers were neither involved in the 

design, nor the development of new parts for the IMV project.  

                                                 

9 Comparing with pre-IMV project, there were three major changes in TMT business; 1) production 
volume increased substantially (from 88,000 unit per year in 2000 to 208,000 in 2004, 2) OEM parts 
export rose 4 times to support 9 Toyota production bases, and 3) model variation surged from 44 to 281 
models. Interview with an EVP of TMT on May 29, 2009.  
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Since 2010 Thai engineers have been working on new projects directed at the 

United States. Toyota included Thai staff in current projects (at that time) and expected 

them to be able to accumulate real experience of the kind of R&D procedures involved 

in the production of new models. Interviews with Thai engineers who were being 

trained at the plant headquarters in Japan indicated that they were able to perform 

analysis and revise some engineering changes. 10 They worked with Japanese R&D 

engineers at the Toyota Technical Center (TTC) and learned R&D activities on the job. 

After completing the ICT program, these engineers went back to Thailand and worked 

as leaders in parts development and assessment at TMAP-EM. Their roles are similar to 

their supervisors in Japan, but they also serve as representing a “technical window” for 

TTC in Japan. Engineers at TMAP-EM are able to execute the parts development 

process on their own and can offer suggestions to parts suppliers in Thailand. 

Nonetheless, the final decision has to be approved by Japanese headquarters.  

This research found that Thai engineers have involved in R&D activities in the 

R&D center in Japan and “on-the-job training” was the most effective method of 

transferring the ‘tacit’ skills of Japanese experts to Thai engineers through a 

‘socialization’ process. After mastering those skills, Thai engineers had to codify their 

skill set into a more explicit form, such as translating documents into Thai versions 

(externalization) or improving the knowledge they had acquired and establishing it as 

the new standard benchmark (combination). This set of explicit knowledge criteria 

would then be crucial for sharing with other staff members at TMAP-EM 

(internalization). Engineers at TMAP-EM can always access to these improved 

document through the intranet when they are working in new projects. 
                                                 

10 Based on interviews with a group of TTCAP-TH and TMT engineers at Toyota Technical Center in 
February 20-21, 2006.  



 22

b. TMAP-EM as an Engineering Hub for Toyota 

The previous subsection clearly highlights technological capability of Toyota 

production in Thailand. The level of engineering capabilities has been continuously 

developed since the IMV project. Recently, TMAP-EM had involved in the product 

development of two minor change models launched in Thailand in 2009 and 2011. The 

latest model was adjustment involved a “big” minor change. Thai engineers at TMAP-

EM began to have greater responsibility in product engineering and engineering change 

notices to TTC. Key parts which were redesigned with adjusted engineering were the 

hood set and fender. Considering the number of parts changed; this was not a big 

project. However, Thai engineers carried out almost all of the inherent engineering 

tasks. They became involved with TTC after receiving the design drawings at the K4 

stage.11Their responsibilities started with activities in the structural design of modified 

parts, as in Figure 3.  

Thai engineers were involved in design, draft drawing, stamping process 

analysis and simulation, but final approval was authorized by Japanese engineers at 

TMAP-EM. TMAP-EM had worked with TTC during the simultaneous engineering 

stage and almost all tasks were carried out in Thailand. Therefore, it can be said that the 

content of technology transfer to Thailand has been increasing and significant 

achievement was accrued in this recent project. We can summarize the development in 

technology transfer to Thailand in Table 4. 

  

                                                 

11 K4 stands for “Kozokeikaku” in Japanese. It is a high-level body structure document in which Toyota 
compiles ideas from all related departments. The K4 plan includes all engineering information, such as 
cross-sections of the vehicle, design intersections, specific body assembly requirements, and other 
important manufacturing directions. All of this information needs thorough evaluation before execution. 
See Morgan and Liker (2006) for further discussion. 
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Table 4 Product Development Technology Transferred to Thailand 
Process Stages Individual processes Before 

2002 

2002 - 

2004 

2010 onwards 

Product Development 

Concept generation J J J 

Product Planning J J J 

Product Engineering J J/T T/J 

Engineering change for local 

specifications 
J T T 

Process engineering  J/T J/T T 

Production stage 
In-house production management T T T 

Supplier management T T T 

Note: Product engineering is a process consisting of repeated engineering, prototype making 
and testing cycles that leads to the completion of formal drawings for products and parts. J = 
Japan; T = Thailand. 

Source: Adapted from Mori (2002); Fig. 2, pp. 33, and from interviews by the author. 

With regard to the status of the engineering capability of TMAP-EM, we 

observed another development. In the past, Toyota performed product development in 

Japan and overseas factories sent their engineers to collaborate with Japanese engineers. 

The situation was similar to the process which TTCAP-TH had employed in the past, as 

discussed earlier. The main reason for operating such a strategy lay in the insufficiency 

of both technical infrastructure and human capital at the overseas plants, especially in 

developing countries. Hence, it was economical to promote and implement this strategy. 

As Thailand has become a main production base for pickup trucks for Toyota, Thai 

engineers at TMAP-EM have accumulated engineering experience through ‘learning-

by-doing’ in Thailand and Japan (ICT programs for new projects). Thailand could be a 

place to offer ‘on-the-job’ training for Toyota engineers in Southeast Asia, as well as 

other countries producing the same product lines as Thailand, e.g., the IMV or B-cars.  
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 In an interview by the author with a representative of Toyota Motor Philippines 

(TMP), it was found that they sent 12 staff members to work with TMAP-EM for a 

certain period in 2011-2012.12 Many were engineers and their responsibility was to 

collaborate with Thai and Japanese engineers on new car projects that would be 

assembled in the Philippines. These engineers will play important role in diffusing the 

knowledge they accumulated in Thailand after returning to the Philippines. The process 

of technology transfer and knowledge conversion resembles the case of Thai engineers 

learning in Japan discussed previously in this paper.  

Based on interviews with TMAP-EM executives, we learned that currently many 

engineers from overseas are working in Thailand. TMAP-EM is sending engineers to be 

employed in Japan and is accepting engineers to work in Thailand. Although complete 

data were unable to obtain, interviews with staff at the Body Engineering Department of 

TMAP-EM confirmed this argument. In 2011, there were four engineers from other 

countries, including Argentina (a production base for IMV), Taiwan (B-car production), 

Indonesia (IMV and B-cars), and the Philippines (B-cars). The period of incoming ICT 

lasted for about 1-2 years and their position and responsibilities are shown in Table 5. 

Thus, based on these observations we can say that Thailand has gradually developed 

and become an engineering hub, at least for Toyota overseas operations.  

 

 

 

 

 
                                                 

12 Interview with two executive officers of Toyota Motor Philippines on August 2, 2011. 
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Table 5 Incoming ICT to the Body Engineering Department at TMAP-EM 
Country No. of person Position Duration Year Topic

Argentina 1 Senior engineer 1 year 2010-2011
Support and collaborate their project in process 
engineering

Taiwan 1 Senior engineer 1 year 2011
Support Thailand and regionaly project in  
product and process engineering

Indonesia 1 Senior engineer 2 years 2011-2012
Support Thailand and regionaly project in  
product and process engineering

Philippines 1 Senior engineer 1.5 years 2011-2012
Support Thailand and regionaly project in  
product and process engineering  

Source: By the author, based on interviews with TMAP-EM staff in 2011. 

c. Supplier Involvement in Product Development in Thailand  
 

As shown in Table 4, product development has partially transferred to Thailand. 

Interviews with TMAP-EM representatives have confirmed this. The author has 

interviewed executives at two large Thai conglomerates, which have long served as 

first- and second-tier suppliers to carmakers in Thailand. Two case studies will be 

drawn to cast the actual practice of supplier involvement in the product development 

stage of a number of carmakers, in Thailand, in their headquarter or technical center 

abroad.  

Case 1: Supplier A  

Supplier A, an independent Thai firm, was established in 1986. It belongs to S-

group, the largest auto parts group in Thailand, which consists of more than 30 

companies. The origins of S-group can be traced back to the establishment of the S-

firm, which was founded in 1972 as an Original Equipment Manufacturing (OEM) 

producer for motorcycle seats, trimming parts and other components. It began operating 

as an OEM supplier because it had a close business relationship with, and been 

receiving considerable assistance from, Mitsubishi Motors Thailand from the beginning. 

The inter-firm relationship with several carmakers in Thailand benefited the firm in 

learning new and higher technology, from operational to process engineering 
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technology. In the past ten years, the basis of competition for new orders included 

‘product engineering’ and ‘design capability’.  

 For example, in early 2000 Supplier A’s first challenge in the area of product 

development and engineering activity was an order from Isuzu, in which it won the 

bidding as a Tier-1 supplier for front bumpers and reinforcements of this global model. 

It received only a sketch drawing of the bumper and some minimum states of 

requirements regarding the engineering specifications from Isuzu. Despite the 

limitations of this information, Supplier A needed to develop finished parts and supply 

them to the customer as per the planned schedule. In order to conform to both the 

customer requirements and schedule, additional investment in hardware technology was 

needed, i.e., computer-aided engineering (CAE) and simulator software. This new 

investment enabled Supplier A to simulate and test its design and allowed it to have its 

first 3-D design finalized. It was interesting that the firm was required send some ‘guest 

engineers’ to Isuzu headquarters to collaborate throughout the entire process of ‘product 

engineering’, including the development of detailed blueprints for each component and 

major systems. Subsequently, prototypes of components and vehicles were built based 

on these preliminary drawings, before being tested against established targets. Finally, 

the tests were evaluated and designs modified as necessary. The cycle was repeated 

until an acceptable level of performance was achieved. This is exactly a portion of in the 

‘cycle’, the lowest part of product development stage displayed in Figure 4. 

 Currently, all carmakers require ‘product engineering’ capabilities from 

suppliers. Supplier A’s technological capabilities have been improved. Automation in 

the production process has been expanded from 25 percent to 75 percent over the past 

15 years. The firm was able to participate in the product development stage of new 

pickup trucks of several brands which were launched in Thailand during 2009 and 2012. 
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Product development activities have been extended to cover brake systems, clutch parts, 

oil tubes and door sashes. Currently, it employs 26 R&D engineers. 

For some orders that required ‘product engineering’ and ‘product development’ 

capabilities, Supplier A might need to send guest engineers to participate in the ‘product 

development’ stage at customers’ R&D centers. Based on an interview by this author on 

November 11, 2012 with a company executive, it was ascertained that Supplier A had 

been involved in the product development stage of four car assemblers, including Ford, 

GM, Toyota and Honda. A General Manager reported that Supplier A had sent five 

guest engineers to Australia for two months (in total) to collaborate in the design of 

parts for a new Ford pickup. Some orders might not require sending guest engineers 

abroad, but rather use ‘teleconferences’ and the sending of testing and engineering data 

through the internet. Currently, two engineers were sent to work with TMAP-EM. They 

will help Toyota in doing engineering, testing and developmental tasks. Although 

Toyota does not have to remunerate these engineers, Supplier A considers this an 

invaluable way to learn and access the new and current technology of Toyota in 

Thailand.  

Case 2 – Supplier B 

Supplier B belongs to the B-Group, which is a public company. Its main 

products are coil springs, leaf springs, brake parts and axel shafts. B-Group is one of the 

biggest 1st and 2nd –tier automotive parts suppliers in Thailand. It was established in 

1975 and aims to be to a leader in automotive parts manufacturing in the ASEAN 

region, providing end-to-end services, and growing exponentially alongside its 

customers, which include all the key players in the industry in Thailand. It acquires 

technology from technical licensing and joint ventures and has various kinds of 
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technical relationships with international organizations. For instance, it employs 

Japanese engineers to access their technical advice in the advancement of research and 

development activities.  

In 2009 Supplier B decided to refrain from using technical agreements and to 

aim to be independent in technology-related affairs. It invested about 400 million baht 

in a testing lab for springs, stabilizer bars and brakes (some parts). A manager of 

Supplier B reported that it was necessary to do so because of the limitations inherent in 

technical agreements, principal of which was that it was unable to access development 

as well as engineering data when it wanted to bid on new parts. After setting up the 

testing lab, product development activity has begun. There are about 40 full time staff 

members in the R&D section. A Japanese expert plays a crucial role in this testing and 

development. During a consultation with a general manager on November 29, 2012, this 

author learned that Supplier B is attempting to improve its capability to become a ‘real’ 

first-tier supplier, meaning that it must be able to provide product engineering and 

product development standards up to the engineering requirements set by potential 

customers. Although it is very difficult to achieve this, the top management is 

committed to this strategy and will allocate an increased budget and establish the R&D 

section as a separate company.  

Although the supplier has not yet successfully developed the full range of R&D 

capabilities, it has been able to discover some key engineering technological advances 

necessary for further development. This manager admitted that the company is at the 

cusp of embarkation of R&D technological development. However, this author found 

that TMAP-EM requested Supplier B to send three engineers to work collaboratively 

with Toyota engineers. In his opinion, Supplier B has not yet become involved in the 
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product development activity of Toyota, but he believes that this activity will benefit the 

company in the long run, as it will improve communication efficiency and lower 

transaction costs between Toyota and its suppliers.  

V. CONCLUDING REMARKS 
 

In this study, we have discussed the pattern of intra-industry trade and evolution 

of technology development in the Thai automobile industry. Thailand’s automotive 

industry has come a long way from just a small import-substituting industry to a large 

and vibrant exporting one. It contributed significantly and increasingly to the country’s 

GDP and employment. It has been well integrated to global production networks, 

especially those of Japanese car makers. Intra-industry trade between Thailand and 

other countries in East Asia has increased markedly, especially China and Indonesia. 

This reflects the importance of Japanese production network, as Japan’s FDI in China 

and Indonesia has increased remarkably in the last decade enabling the increase in trade 

between Thailand and these countries.  In the process of industrial development, firms 

in Thailand regardless of ownership have automotive industry has deepen their 

technological capabilities.  

Among several carmakers, Toyota has been active in promoting production and 

engineering activities in Thai operations. Since the IMV project in 2004, Toyota has 

registered its highest annual production volume and has invested extensively in product 

and process engineering activities at TMAP-EM. Our discussion shows that technology 

transfer has taken place in Thailand and the process has been incremental. It requires 

active effort and significant investment in human capital. The considerable investment 

in TTCAP-TH, which was later integrated into TMAP-EM, in the early 2000s 

represented a remarkable milestone in such development.  
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Toyota will construct a new plant and production capacity will reach one million 

units in the near future. During 2004 and 2011, Thailand was assigned to take 

responsibility in new projects and acquire higher levels of product engineering and 

design. We found that the role of TMAP-EM has been gradually to become an 

engineering center, exploiting incoming ICT from Toyota overseas affiliates in the 

development and preparation for launch of new models. Higher standards and 

responsibility in product development and product engineering will be transferred to 

TMAP-EM in the near future. 

In 2004 Japanese engineers took full responsibility in everything related to 

engineering, such as drafting, checking and approving drawings for the IMV project. 

During 2004 and 2011 Thailand was assigned to take responsibility in new projects; an 

important one of which involved the big, minor change of the IMV launched in 2011. 

This author found that Thai engineers were able to accomplish all the drafting and 

checking of almost 50 per cent of new parts drawings, while Japanese engineers were 

still responsible for the final evaluation and approval. In addition, the role of TMAP-

EM as a center for incoming ICT from Toyota overseas affiliates can be seen as 

evidence of the success of technology transfer and Thailand becoming an engineering 

hub (for some specific models) within the Toyota regional network. We believe that the 

success of the IMV project was the first step and higher responsibility in product 

development and product engineering will be transferred to TMAP-EM.  

We also found that when car manufacturers allocate more investment in 

Thailand in both production and engineering, they require more effort from part 

suppliers. Involvement in the product engineering and product development becomes 

more intense. Findings from the two case studies confirm this fact. Recently, TMAP-

EM has requested Toyota suppliers to send experienced engineers to collaborate with 
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their own staff. Although this represents a new phase of development in Thailand, some 

missing links exist. Findings in this paper suggest that local firms are weak in higher 

technology activities, such as product engineering, design, and testing. Only large 

companies with sufficient capital and existing business opportunities are able to find a 

way to access technology. They achieve this by purchasing technology and testing 

equipment, hiring Japanese experts, striking joint ventures with key partners, and so on. 

Hence, small companies are liable to be left behind, unable to catch up with the higher 

level of technical requirements. Base on the findings of this research, we can say that 

the industry has evolved from just a production base to an engineering base, embedded 

with higher level of technological sophisticated activities, namely advanced engineering, 

testing and product design for ASEAN market. Therefore, policy makers need to 

consider some provision of support services, such as testing facilities, or research grants 

for local companies. 

Particular to the automotive industry, Thailand has been fortunate that 

successive governments took a series of progressive steps to liberalize the automotive 

industry at the right time. Streamlined and coherent rational policies were able to shape 

the behaviour of foreign firms in developing and upgrading the technological 

capabilities of their affiliates. These combined factors transformed Thailand’s 

automotive industry to become an export-oriented concern. As a developing country, 

Thailand can be seen as representing a success story of policy-driven, trade 

protectionism during the early stages of industrialization. However, it should be noted 

that a gradual shift in the policy regime towards private-led industrialization and trade 

liberalization was essential. Findings in this study suggest that a large scale of 

production is a necessary condition for assemblers when considering transferring newer 

and higher levels of technology. Nevertheless, other factors are also complementary to 
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the success of any initiative, such as the readiness of infrastructure, human resources, 

and economic and political stability.  
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Appendix A: List of parts and HS Code from UN Comtrade 

MainͲproduct�
Groups�

Product�
Groups�

HS�
Code�

Name�of�the�HS�6Ͳdigit�Products�

Vehicles�
Automobil

es�
8702

10� Diesel�powered�buses�

�� ��
8702

90� Buses�except�diesel�powered�

�� ��
8703

10�
Snowmobiles,� golf� cars,� similar�

vehicles�

�� ��
8703

21�
Automobiles,�spark� ignition�engine�of�

<1000�cc�

�� ��
8703

22�
Automobiles,�spark� ignition�engine�of�

1000Ͳ1500�cc�

�� ��
8703

23�
Automobiles,� spark� ignition� engine� of� 1500Ͳ
3000�cc�

�� ��
8703

24�
Automobiles,�spark� ignition�engine�of�

>3000�cc�

�� ��
8703

31�
Automobiles,� diesel� engine� of� <1500�

cc�

�� ��
8703

32�
Automobiles,� diesel� engine� of� 1500Ͳ

2500�cc�

�� ��
8703

33�
Automobiles,� diesel� engine� of� >2500�

cc�

�� ��
8703

90�
Automobiles�nes�including�gas�turbine�

powered�

�� ��
8704

10�
Dump�trucks�designed�for�offͲhighway�

use�

�� ��
8704

21�
Diesel� powered� trucks� weighing� <� 5�

tonnes�

�� ��
8704

22�
Diesel�powered� trucks�weighing� 5Ͳ20�

tonnes�

�� ��
8704

23�
Diesel�powered� trucks�weighing�>�20�

tonnes�

�� ��
8704

31�
Spark� ignition�engine� trucks�weighing�

<�5�tonnes�

�� ��
8704

32�
Spark� ignition�engine� trucks�weighing�

>�5�tonnes�

�� ��
8704

90� Trucks�nes�

�� ��
8705

10� Mobile�cranes�

�� ��
8705

20� Mobile�drilling�derricks�

�� ��
8705

30� Fire�fighting�vehicles�

�� ��
8705

40� Mobile�concrete�mixers�

�� ��
8705

90� Special�purpose�motor�vehicles�nes�

��
Motorcycl

es�
8711

10�
Motorcycles,� spark� ignition�engine�of�

<�50�cc�

�� �� 8711 Motorcycles,� spark� ignition�engine�of�
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20 50Ͳ250�cc

�� ��
8711

30�
Motorcycles,� spark� ignition�engine�of�

250Ͳ500�cc�

�� ��
8711

40�
Motorcycles,� spark� ignition�engine�of�

500Ͳ800�cc�

�� ��
8711

50�
Motorcycles,� spark� ignition�engine�of�

>�800�cc�

�� ��
8711

90�
Motorcycles�with� other� than� a spark�

ignition�engine�

Parts�
Tires� and�

Glass�
4011

10�
Pneumatic� tyres� new� of� rubber� for�

motor�cars�

�� ��
4011

20�
Pneumatic� tyres� new� of� rubber� for�

buses�or�lorries�

�� ��
4011

40�
Pneumatic� tyres� new� of� rubber� for�

motorcycles�

�� ��
4012

20� Pneumatic�tyres�used�

�� ��
4012

90�
Solid� or� cushioned� tyres,�

interchangeable�treads�

�� ��
4013

10�
Inner� tubes� of� rubber� for� motor�

vehicles�

�� ��
7007

11�
Safety� glass� (tempered)� for� vehicles,�

aircraft,�etc�

�� ��
7007

21�
Safety� glass� (laminated)� for� vehicles,�

aircraft,�etc�

�� ��
7009

10� RearͲview�mirrors�for�vehicles�

��
Engines�

and�Engine�Parts�
8407

31�
Engines,� sparkͲignition� reciprocating,�

<50�cc�

�� ��
8407

32�
Engines,� sparkͲignition� reciprocating,�

50Ͳ250�cc�

�� ��
8407

33�
Engines,� sparkͲignition� reciprocating,�

250Ͳ1000�cc�

�� ��
8407

34�
Engines,� sparkͲignition� reciprocating,�

over�1000�cc�

�� ��
8407

90� Engines,�sparkͲignition�type�nes�

�� ��
8408

20� Engines,�diesel,�for�motor�vehicles�

�� ��
8409

91�
Parts� for� sparkͲignition� engines�

except�aircraft�

�� ��
8409

99�
Parts� for� diesel� and� semiͲdiesel�

engines�

�� ��
8413

30�
Fuel,� lubricating� and� cooling� pumps�

for�motor�engines�

�� ��
8421

23�
Oil/petrol� filters� for� internal�

combustion�engines�

�� ��
8421

31�
Intake� air� filters� for� internal�

combustion�engines�

�� ��
8425

42�
Hydraulic� jacks/hoists� except� for�

garages�

��
Electric�

Parts�
8507

10�
LeadͲacid� electric� accumulators�

(vehicle)�

�� ��
8507

20�
LeadͲacid� electric� accumulators�

except�for�vehicles�

�� �� 8507 NickelͲcadmium�electric�accumulators�
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30

�� ��
8507

40� NickelͲiron�electric�accumulators�

�� ��
8507

80� Electric�accumulators,�nes�

�� ��
8512

10�
Lighting/signalling�equipment�as�used�

on�bicycles�

�� ��
8512

20�
Lighting/visual� signalling� equipment�

nes�

�� ��
8512

30� Sound�signalling�equipment�

�� ��
8512

40�
Windscreen�

wipers/defrosters/demisters�

�� ��
8512

90�
Parts� of� cycle�&� vehicle� light,� signal,�

etc�equipment�

�� ��
8518

29� Loudspeakers,�nes�

�� ��
8527

21�
Radio� receivers,� external�

power,sound�reproduce/record�

�� ��
8527

29�
Radio� receivers,� external� power,� not�

sound�reproducer�

�� ��
8539

21� Filament�lamps,�tungsten�halogen�

�� ��
8539

29�
Filament� lamps,� except� ultraviolet� or�

infraͲred,�nes�

�� ��
8544

30�
Ignition/other� wiring� sets� for�

vehicles/aircraft/ship�

��
Chassis�

fitted�with�Engines�
8706

00�
Motor� vehicle� chassis� fitted� with�

engine�

��
Vehicle�

Bodies�and�Parts�
8707

10� Bodies�for�passenger�carrying�vehicles�

�� ��
8707

90� Bodies�for�tractors,�buses,�trucks�etc�

�� ��
8301

20�
Locks� of� a� kind� used� for� motor�

vehicles�of�base�metal�

�� ��
8302

30�
Motor� vehicle�mountings,� fittings,� of�

base�metal,�nes�

�� ��
8708

10�
Bumpers�and�parts�thereof� for�motor�

vehicles�

�� ��
8708

21� Safety�seat�belts�for�motor�vehicles�

�� ��
8708

29�
Parts� and� accessories� of� bodies� nes�

for�motor�vehicles�

�� ��
8708

91� Radiators�for�motor�vehicles�

�� ��
8708

92�
Mufflers�and�exhaust�pipes�for�motor�

vehicles�

�� ��
8708

94�
Steering�wheels,�columns�&�boxes�for�

motor�vehicles�

�� ��
9104

00�
Instrument� panel� clocks� etc� for�

vehicles/aircraft�etc�

�� ��
9401

20� Seats,�motor�vehicles�

�� ��
9401

90� Parts�of�seats�

�� Brakes� 8708 Mounted� brake� linings� for� motor�
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and� Parts� under�
foot�

31 vehicles

�� ��
8708

39�
Brake� system�parts�except� linings� for�

motor�vehicles�

�� ��
8708

50�
Drive�axles�with�differential�for�motor�

vehicles�

�� ��
8708

60�
NonͲdriving� axles/parts� for� motor�

vehicles�

�� ��
8708

70�
Wheels� including� parts/accessories�

for�motor�vehicles�

�� ��
8708

80� Shock�absorbers�for�motor�vehicles�

��

Transmissi
ons�and�Machinery�
Parts�

8483
10�

Transmission� shafts� and� cranks,� cam�
and�crank�shafts�

�� ��
8483

20�
Bearing� housings� etc� incorporating�

ball/roller�bearing�

�� ��
8483

30�
Bearing� housings,� shafts,� without�

ball/roller�bearings�

�� ��
8483

40�
Gearing,�ball�screws,�speed�changers,�

torque�converter�

�� ��
8483

50�
Flywheels�and�pulleys�including�pulley�

blocks�

�� ��
8483

60�
Clutches,� shaft� couplings,� universal�

joints�

�� ��
8483

90�
Parts� of� power� transmission� etc�

equipment�

�� ��
8708

40� Transmissions�for�motor�vehicles�

�� ��
8708

93�
Clutches�and�parts� thereof� for�motor�

vehicles�

��
The� Other�

Auto�Parts�
8708

99� Motor�vehicle�parts�nes�

��
Motorcycl

e�Parts�
8714

19� Motorcycle�parts�except�saddles�

�� Trailers�
8716

20� Trailers�for�agricultural�purposes�

�� ��
8716

31� Tanker�trailers�and�semiͲtrailers�

�� ��
8716

39� Trailers�nes�for�the�transport�of�goods�

�� ��
8716

40� Trailers,�semiͲtrailers�nes�

�� ��
8716

80�
Wheelbarrows,� handͲcarts,� rickshaws�

etc�

�� ��
8716

90�
Trailer/nonͲmechanically� propelled�

vehicle�parts�nes�

Source: UN Comtrade 
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Abstract 
 

 This paper discusses the evolution of technological capability development in the 

Thai automobile industry. Since 2000, Thailand has become an export base of many Japanese 

assemblers. They adopted a similar strategy to launch newly developed models in Thailand 

and later on export to other countries. Japanese firms need to have close collaborations from 

their affiliates and suppliers in Thailand in ‘product development’ stage. Engineering 

capabilities of Thai engineers have been promoted and now they can handle some portions of 

‘product engineering’ stages instead of the research center in Japan, indicating that Thailand 

has gradually developed from a production to an engineering hub. Moreover, Thai engineers 

could provide technical supportduring mass production preparation stage to overseas plants. 

Research findings confirm that technological transfer is an incremental process. Affiliates 

with higher production volume and longer engineering experience tend to have higher level 

of involvement in ‘product engineering’ and ‘process engineering’ stages. 

Keywords: Automobile industry, Technological development, Product engineering, 

Technology transfer 

��������������������������������������������������������
ͳ������������������������������������������������������	�����������������������������
�������������Ǥ�



2 
�

 I. INTRODUCTION 
  

Economic and technological development of latecomers differs from developed 

countries, as in the pattern of product life cycle outlined in Vernon (1966).  They enter 

onto the technology ladder from a standardized or mature industry because they were 

recipient of foreign direct investment of firms in developed countries, in seeking for low 

production cost and/or to penetrate new markets.  Local firms could learn and upgrade 

their technological capabilities through demonstration, competition, the spillover effect, 

and technology transfer, as widely discussed in literatures (Dunning 1983, Borensztein et 

al 1995, Blomström and Kokko 1998, Markusen and Venables 1999, Moran et al. 2005).. 

When developing countries embark on industrialization, initial conditions were 

different from developed ones in several aspects, at least with respect to intrinsic 

disadvantages, such as the lack of well-developed infrastructure, insufficient savings, 

capital and technology, their position in the global value chain, and institutional conditions. 

Institutions are important for economic development and developing countries need to 

develop an institutional framework that will support their market conditions, by lowering 

transaction costs and developing trust (Shirley 2008). Admittedly, economic development 

is not automatic and some intervention is necessary, to facilitate transaction or exchange in 

a way to improve dynamic competitive advantage (Shafaeddin 2008). Technology transfer 

from FDI and technological learning by local firms are crucial for realizing such 

development.  

Similar to many developing countries, in 1960s, Thailand,an agrarian economy, had 

virtually none manufacturing experience and was a latecomer in industrialization. Since the 

embarkation on industrialization its economic structure has changed dramatically. The 

share of the manufacturing sector as a component of GDP continually increased from 

around 15 percent in 1961, to 31 percent in 2010. Nevertheless, since 2000s, Thailand has 

become a key exporter of hard disk drive and automobiles (some specific models) to the 

world market. For Thailand, success in economic and industrializationduring the past five 

decades is attributable to FDI from Japan and other countries and regional and global 

integration through trade.2 

��������������������������������������������������������
ʹ�Previous studies point out that the roles of MNEs that helped improve Thailand’s dynamic comparative 
advantage were shaped by a series of streamlined government policies, including national economic 
development plans, specific sets of policies directed towards specific manufacturing sectors (Techakanont 
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As reported in (Techakanont 2008), Thailand’s automotive industry has gradually 

developed and ultimately become a part of the GPN of many assemblers. Carmakers have 

launched new models for both domestic and export markets. For instance, Thailand and 

Indonesia were selected to be production hubs of the Toyota IMV project, which is a good 

example of a GPN because production started at almost the same time at its four main 

production bases of Thailand, Indonesia, Argentina and South Africa. However, the key 

production bases are Thailand and Indonesia with Thailand producing four models of new 

HiluxVigo and Indonesia specializing in one model, Innova. Honda uses Thailand for 

passenger cars (City, Jazz, Civic and Accord) and uses Indonesia for sport utility vehicles 

(Stream). Ford and Mazda expand their operations in Thailand for new models of 

passenger cars and pickup trucks.  

Based on our observation, even though several assemblers started export 

automobiles from Thailand in 1990s, Toyota is the most advance in promoting engineering 

capabilities to Thailand operations. The process has started from the kickoff of the IMV 

project in early 2000. An important implication of this development is that it is necessary 

for assemblers, the lead firm of its network, to create and diffuse their organisational 

‘routines’ to their suppliers. In other words, some knowledge (technology) has been shared 

among firms in the production networks (Poapongsakorn and Techakanont 2008).This 

paper attempts to contribute to research in the field of technology transfer by reporting 

research findings on technology transfer at product development and design capabilities, 

and use Toyota IMV project as a case study.3 

It is of interest to investigate and analyze how a country with less manufacturing 

experience has been transferred and developed technological level to attain such level – 

being a hub for R&D and engineering for ASEAN, and being an export base for several 

carmakers.This paper will discuss the evolution of technological capability of the Thai auto 

industry. Discussion will be based upon a case of carmakers, by utilizing frameworks of 

technology transfer and knowledge conversion process. 

This paper is organized as follows. The next section discusses conceptual 

framework related to technology transfer and knowledge conversion process. In section 3, 
������������������������������������������������������������������������������������������������������������������������������������������������������������������������
and Terdudomtham 2004), political and macroeconomic stability infrastructure and trade liberalization that 
spurred the process of regional integration (Poapongsakorn and Techakanont 2008).�
͵�Research findings on Toyota activities have been published widely, especially in Toyota Production and 
Development System, e.g. Clark and Fujimoto (1991), Fujimoto (1999), Liker (2004), and Osono et. al. 
(2008). IMV project in particular is also reported in Osono et. al. (2008).��
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we explain historical development of the Thai automobile industry with respect to 

technological development by taking Toyota as a case study. Section 4 is concluding 

remarks. 

II. CONCEPTUAL FRAMEWORK 

Regardless of the mode of technology transfer, there are three major components: 

1) the technology, 2) the source of the technology, and 3) the recipient of the technology. 

The process of technology transfer is associated with the transmission of technological 

knowledge and requires resource allocation, in the transferring and assimilation of the 

technology.Costs are borne by both parties, and all these components are believed to have 

influences on the transfer costs (Teece 1977). Ramachandran (1993) extends the analytical 

concept of Teece (1977) to consider the incentives of transferor and transferee to invest 

resources in the technology transfer process. His findings confirm that ownership is 

determinant in resource allocation for technology transfer. In other words, among several 

forms, technology source is willing to provide technology transfer through ‘intra-firm’ 

channel.4 

 Firms in developing economies can acquire technology or develop technological 

capability by many means, through their own efforts (R&D), learn technology from other 

firms; or they can accumulate it through experience (learning by doing) (e.g., Kim 1997). 

Technology transfer is deemed to have been successful when the transferred technology is 

translated and internalized into the overall capability of the recipient. Three major forms of 

technology transfer can be distinguished as follows: 1) operation technology, 2) 

improvement technology, and 3) development technology (the creation of new 

knowledge).5 

Technology is defined as “a way of doing something” (Nelson and Winter 1982, p. 

60) and “a collection of physical processes that transforms inputs into outputs and 

knowledge and skills that structure the activities involved in carrying out these 

transformations”(Kim 1997, p. 4). Previous literature has discussed the nature of 
��������������������������������������������������������
Ͷ������Ǧ�������������������������������������������������������������������������������������
����������������������������������������������������������������������������������Ǥ�	������������ǡ�����
������������������ǡ��������������������������������������������������������������������Ǥ�
ͷ��������������������������������������Ǧ�����ǡ�����������������������������ǯ�������������Ǥ�	���
��������ǡ�����������ȋͳͻͻͳ��Ǥ�ͳͶǦʹͲȌ�����������������������������������Ǯ�����������ǯǡ��������������ȋʹͲͲͳǡ�
�Ǥ�͵ͺǦͶͲȌ�������������������������������������������Ǥ������������������������������������������������
�����������������������������������������������������ǡ�������������������������������������������������Ǥ�
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technology, noting that it typically takes two main forms, “explicit” and “tacit” (Polanyi 

1962). 6 In this study, the term “technology” refers to ‘tacit knowledge’ or ‘software’ 

technologies, which are necessary to perform activities or to achieve good quality in the 

production of a part. “Performing an activity” refers to the ability to use tools and/or 

equipment to perform a particular stage of production, to test the quality of the part 

produced, or to manage the inventory, production flow, delivery, and other such things.7 

Explicit knowledgerefers to knowledge that can be codified and is transmissible in 

formal or systematic language, for example, production manuals, technical specifications, 

and designs. It is knowledge that can be shared, transmitted, retrieved and reused relatively 

easily. Tacit knowledge is difficult to codify, communicate or transfer. Explicit technology 

is useful only when tacit knowledge enables individuals and organizations to use it. 

Otherwise, it is confined to individual human minds, which makes it difficult to codify and 

communicate. Tacit knowledge can be exchanged through action, commitments and kinds 

of involvement that allow people to share experience, such as face-to-face communication 

or on-the-job or apprenticeship-type training (Ernst and Kim 2002). Clearly, technology 

transfer is the process of skill formation as experienced by the recipient as a direct result of 

the contributions of the technology source.  

The process is complete when the technology recipient understands and is able to 

operate, maintain, and make effective use of the transferred technology (Cohen and 

Levinthal 1989). Therefore, evidence of the success of any technology transfer would be 

an increase in the technological capabilities of the employees of the recipient firm and the 

enhancement of the efficiency of the firm’s production process at the organizational 

level.Here, a concept that helps explain this complex issue is knowledge conversion by 

Nonaka and Takeuchi (1995). They maintain that knowledge (or technology) is not 

restricted to an individual but must be shared by all of the human resources within the firm, 

an idea that is comparable to the “routines” concept of Nelson and Winter (1982). 

Therefore, this study adopts the idea of knowledge conversion by Nonaka and Takeuchi 

(1995) to analyze technology transfer and upgrading. InFigure 1, it proposes two major 

categories of knowledge, i.e., explicit and tacit knowledge, and two major performers 

��������������������������������������������������������
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within the technology transfer process, i.e., the technology source and the technology 

recipient to show the various channels through which knowledge can be communicated 

and created.  

Figure 1 Intra-firm Technology Transfer and Knowledge Conversion 

Headquarter (Assembler in Japan)

Explicit knowledge

-Machines 
-Product and process design 
-Part specification 
-Working instruction 
-Quality control and standard
-Written documents

Tacit knowledge

-Skill of engineering personnel 
-Skill of managerial personnel 
-Embedded production and 
management systems 
-Organizational culture
-Other tacit elements

Affiliate (Assembler in Thailand)

Explicit knowledge
-Machines
-Localized product and process 
design
-Localized working instruction 
and working standard 
Quality control and standard
-Written documents

Tacit knowledge

-Skill of engineering personnel
-Wkill of managerial personnel
-Production and management 
systems
-Organizational culture
-Other tacit elements
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Socialization
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Note:   Knowledge transferred from the headquarter (Assembler in Japan) 

   Knowledge conversion within the companies (Assembler in Thailand) 

Source: By the authors, based on ideas of Nonaka and Takeuchi (1995), Kim (1997) and Ernst and 

Kim (2002) 

The knowledge conversion process that takes place in both levels can be described 

as follows; conversion from tacit to tacit (called socialization) takes place when one 

individual’s tacit knowledge is shared with another individual through training or face-to-

face communication, whereas conversion from explicit to explicit (combination) takes 

place when discrete pieces of explicit knowledge are combined and made into a new 

whole. Conversion from tacit to explicit (externalization) occurs when an individual or a 

group is able to articulate his or her tacit knowledge into an explicit format, while 

conversion from explicit to tacit (internalization) occurs when new explicit knowledge is 
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internalized and shared throughout a firm and other individuals begin to utilize it to 

broaden, extend and reframe their own tacit knowledge. As more participants in and 

around the firm become involved in the process, such conversions tend to become both 

faster and larger in scale (Nonaka and Takeuchi 1995). Nevertheless, effective knowledge 

conversion requires two important elements: an existing knowledge base (especially the 

tacit element) and an intensity of effort to develop that knowledge base. This is known as 

‘absorptive capacity’, and it is crucial in determining how fast and successfully local 

suppliers can internalize the transferred technology and make it their own. Intensity of 

effort and commitment to the process are more important than the knowledge base because 

the former creates that latter, but not vice versa. Thus, intensity of effort enables a firm to 

improve its absorptive capacity, which in turn helps it achieve technology transfer from its 

customers effectively. 

III. EVOLUTION OF THE THAI AUTOMOBILE INDUSTRY TO AN 

ENGINEERING HUB 

With nearly 50 years of development, Thailand’sautomotive sector has become a 

part of the global production network (GPN) of many car manufacturers. Completely built-

up (CBU) vehicles and completely knocked-down (CKD) kits are produced by locally 

based suppliers, and have been a major export product since 2000. Automobile production 

in Thailand surpassed 1 million units in 2005, and in 2010 reached a new record high at 1.6 

million units, see Figure 2. Annual production of one-ton pickup trucks exceeds one 

million units for the first time. In 2011, domestic production and export dropped because 

of the tsunami in Japan and flood in Thailand. Nevertheless, production and sales in 

Thailand recovered quickly and, from the data of the first half of 2012, production is 

estimated to be higher than 2.1 million units, while domestic sales might surpass 1 million 

for the first time. This marks another important milestone of the Thai automotive industry. 

The success can be drawn to the strategic investment of all Japanese carmakers determine 

to use Thailand as production base for pickup trucks since 2000 and the recent investment 

promotion on small cars segment, namely the eco-car program.  

From Table 1, production capacity and export plan in 2008 can confirm this point. 

Until 2010, we found that Toyota IMV (Innovative International Multi-purpose Vehicle) 

project is good example of a GPN and for studying technological development in product 
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development stage.8 An important implication of this development is that it is necessary for 

assemblers to create and diffuse their organizational ‘routines’ or ‘social technologies’ to 

their suppliers. In other words, assemblers mush share knowledge (technology) with firms 

in the production networks and even beyond the networks. However, this point is not 

investigated in this study. We will focus on the role of Toyota in transferring product 

development and product engineering to Thailand. 

Figure 2 Thailand’s Production, Sales and Export of Automobile (1961 – 2012est.) 
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Source: Federation of Thai Industries and the Thai Automotive Industry Association 

 

Table 1Production Capacity and Export Plan from Thailand in 2008 

Company Year to use Thailand 
as export base

Annual production
capacity (units) Export in 2008 Main export market

Toyota 2002 550,000 312,900 Asia, Australia, New 
Zealand, Ocenea

Mitsubishi 2003 208,000 146,252 (2007) EU, Africa, Middle East
Auto Alliance 
(Ford & Mazda) 1996 155,000 115,623 EU , Australia, New 

Zealand, Ocenea
Isuzu 220,000 61,048 (2007) Middle East and EU

GM 160,000 24,583 (2006) Australia, New Zealand, 
and Asia

2001

 
Source: Thai Automotive Industry Association 
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 a. Background of Innovative International Multi-purpose Vehicle (IMV) 
Project  

  
Toyota Motor Corporation (TMC) announced the Innovative International Multi-

purpose Vehicle (IMV) Project in 2002. The project includes 5 models newly designed for 

sale in more than 140 countries. Salient characteristics of this project were newly designed 

models for export to the world market and very high production volume at the mass 

production in 2005. It was reported in the Toyota’s website that this project represents an 

unprecedented approach under a "Made by Toyota" banner that will rely fully on the 

resources and potential of outside-Japan global production and supply bases for both 

vehicles and components. (See Figure 3). 

Figure 3 Toyota’s Production and Supply Network (IMV project) 

 

Source: Annual Report 2005, Toyota Motor Corporation 

 b. Technology transfer in product development and design to Thailand  
  

In this section, we now turn our discussion to understand how technology in 

research and development and design are transferred when a foreign assembling firm plans 

to launch a new model of automobile in another country. According to Mori (2002), 

Japanese assemblers started reconsidering their investment strategy in Thailand. The 

change was that they would transfer higher level of technology to their affiliates, especially 

product development, design, product and process engineering technology (see Table 7). In 

2003, Toyota and Mitsubishi announced the plan to establish a research and development 
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center in Thailand (Business Day, January 16, 2003, Krungthep Thurakij, June 16, 2003. 

However, at that time, it was not clear if that would entail a new and higher wave of 

technology transfer.  

Based on several interviews by the authors, since 2002, there was evident that some 

assemblers already made the progress in transferring some aspects of product and process 

engineering to their employees, such as capability to revise some engineering design of 

body parts and some components that are not safety parts.9 Under the IMV project, Toyota 

took the lead by setting up a research center, called “Toyota Technical Center Asia Pacific 

Thailand”or TTCAP-TH, which is one of the two research centers (the other one is in 

Australia). Toyota invested more than 2,700 million baht and commenced operation in 

April 2005.10  In 2007, Toyota integrated TTCAP-TH into Toyota Motor Asia Pacific 

Engineering and Manufacturing (TMAP-EM). Toyota set a clear goal. TMAP-EM aims to 

strengthen the operations of Toyota production affiliates in Asia and to promote further 

localization by unifying development and evaluation of locally produced vehicles with 

local procurement and production operations.  

Before transferring the manufacturing of automobiles to overseas production base, 

the most important task, product development, must be accomplished. Product 

development activity may be divided into four major stages, namely, concept generation, 

function and structure design,11 process development (or process engineering), and, finally, 

when these activities were complete, mass production will be launched (as shown in 

Figure 4). In the case of ToyotaIMV project, the pattern was resemble to Clark and 

Fujimoto (1991) findings that Japanese automobile manufacturers develop new products 

and/or new models in Japan, at their R&D center, in close collaboration with many part 
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suppliers. Intensive information exchange between the assembler and parts suppliers takes 

place at this stage, as the assembler relies on suppliers’ engineering capability in both parts 

design and development.  

This process is usually performed in Japan because the assembler can maintain an 

efficient flow of information with all the suppliers. However, stiff competitionin the world 

market forces firms to launch their production in other low-cost locations that were potent 

in engineering capability.  

Figure 4 Stages of Product Development Activities 

 

 Source: Thomke and Fujimoto (2000), Figure 2, p. 131 

The IMV project was the first project for TMT to launch 5 newly designed models. 

From its formal announcement, it took less than three years for launching all models in 

2004, which was considerably shorter than other projects in the past. The challenges of this 

project were local customization, which hinges upon proper management of the economics 

of product development and manufacturing (Osono et al. 2008, p. 100). Comparing with 

pre-IMV project, there were three major changes in TMT business; 1) production volume 

increased substantially (from 88,000 unit per year in 2000 to 208,000 in 2004, 2) OEM 
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parts export rose 4 times to support 9 Toyota production bases, and 3) model variation 

surged from 44 to 281 models.12 

In the case of IMV, the preparation stage can be divided into five phases, from 

development stage, production preparation stage, trial, mass production for domestic 

market, and mass production for export. Interview with executive staff of TMT revealed 

that intensive technological transfer in product engineering stage, such as computer-aided 

design (CAD) and digital engineering, is one main factor accounting for this success. TMC 

was confident in their strength that the prototypes for all models were developed and tested 

in Japan, thus to transfer the trial production to Thailand should be under controlled. 

Nevertheless, Thai engineers and management staff members were sent to headquarter 

through “Intra Company Transfer” (ICT) program to participate the development of new 

parts for new models. Exposing these members at the HQ where development and testing 

processes were performed help Thai staff members understand how to handle if problems 

arose during the trial production. 

What they learned in Japan? Based on several interviews by this author, there was 

evident that some assemblers already made the progress in transferring some aspects of 

product and process engineering to their employees, such as capability to revise some 

engineering design of body parts and some components that are not safety parts. It should 

be noted that, based on observation of this author, Thai engineers were neither involved in 

the design nor development of new parts for IMV project. They worked on new projects to 

be launched in the United States. Toyota included them to the current project (at that time) 

and expected that Thai staff members could accumulate the real experience of R&D for 

new model.  

Interviews with Thai engineers who were being trained at the headquarter plant in 

Japan indicated that they were able to do analysis and revise some engineering 

changes.13They worked with Japanese R&D engineer at Toyota Technical Center (TTC) 

and learn the R&D activities on the job. They did not engage in product design, however. 

They were requested by their supervisor to develop some parts for new model. Every 

‘engineering change notice’ has to be written systematically and thoroughly evaluated 

before submission, though final assessment and approval are done by engineering division 
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at headquarter. After completing the ICT program, these engineers went back to Thailand 

and worked as leaders in part development and assessment at TMAP-EM. Their roles are 

similar to their supervisor in Japan, but they also serve as a “technical window” for TTC in 

Japan. Engineers at TMAP-EM can do the part development process by their own and can 

give suggestion to part suppliers in Thailand, yet the final decision has to be approved by 

the headquarter. Therefore, it can be said that TMC had partially transfer R&D activities to 

Thailand by involving Thai engineers in the R&D center in Japan.  

As described in technology transfer literature, most of technologies and skills are 

embodied in organization routine and human resources and they are difficult to transfer. 

For Toyota, it has its own development system, called “Toyota Development System.”14 

Therefore, it is necessary for TMAP-EM to have their engineers worked and trained in 

Japan. On-the-job training was the most effective method to transfer ‘tacit’ skill of 

Japanese expert to Thai engineers through ‘socialization’ process. After learning such 

skills, Thai engineers have to transform their skill into a more explicit form, such as to 

develop documents into Thai language  ) externalization) or to improve the knowledge they 

have learned into a new standard (combination). This set of explicit knowledge would then 

be crucial for sharing with and training to other staffat TMAP-EM (internalization).15 

 c. TMAP-EM as an engineering hub for Toyota 
  

After the kickoff of IMV in 2004, production volume has surged and two minor 

change models were launched in Thailand in 2009 and 2011. However, based on our 

observation, the latest model change can be considered as a big minor change. Thai 

engineers at TMAP-EM began to have higher responsibility in product engineering and 

engineering change notices to TTC. Under this project, main parts that need redesign and 

engineering change were hood set and fender. Although this was not a big project, when 

considering the number of parts changed; Thai engineers at TMAP-EM carried out almost 

all engineering tasks. They involved with TTC after they received the drawing in K4 
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stage.16Their responsibilities started activities in structure design of modified parts, as in 

Figure 4. Thai engineers involved in design, draft drawing, stamping process analysis, 

simulation, but the final approval was done by Japanese engineers at TMAP-EM. In other 

words, TMAP-EM has worked with TTC during the simultaneous engineering stage and 

almost all tasks were carried out in Thailand. Therefore, it can be said that the content of 

technology transfer to Thailand has been increasing and significant achievement was in 

this recent project. We can summarize the development in technology transfer to Thailand 

as in Table 2.  

Table 2 Product Development Technology Transferred to Thailand 
Process Stages Individual processes Before 

2002 

2002 - 

2004 

2010 onwards 

Product Development 

Concept generation J J J 

Product Planning J J J 

Product Engineering J J/T T/J 

Engineering change for local 

specification 
J T T 

Process engineering  J/T J/T T 

Production stage 
In-house production management T T T 

Supplier management T T T 

Note: Product engineering is a process consisting of repeated engineering, prototype making, 

testing cycles that lead to the completion of formal drawings for products and parts. J = Japan; T = 

Thailand. 

Source: Adapted from Mori (2002); Fig. 2, pp. 33, and from interviews by the authors. 

 With regards to the status of engineering capability of TMAP-EM, we observed 

another development. In the past, Toyota performed product development in Japan and 

overseas factory sent engineers to collaborate with Japanese engineers. The situation was 

��������������������������������������������������������
ͳ͸��Ͷ������������ǲ�����������ǳ����
�������Ǥ�������������Ǧ������������������������������������������
������������������������������������������������Ǥ������Ͷ�������������������������������������������ǡ�
�������������Ǧ����������������������ǡ��������������������ǡ�����������������������������������ǡ�����������
���������������������������������Ǥ�������������������������������������������������������������
���������Ǥ����������������������ȋʹͲͲ͸Ȍ�����������������������Ǥ 



15 
�

similar to what TTCAP-TH had done in the past, as discussed earlier. The main reason was 

insufficiency in both technical infrastructure and human capital at the overseas plants, 

especially in developing countries. Hence, it was economical for such strategy. As 

Thailand has become a main production base for pickup trucks for Toyota, Thai engineers 

at TMAP-EM have accumulated engineering experience through ‘learning by doing’ in 

Thailand and in Japan (ICT program for the new projects). Thailand could be a place to 

offer ‘on-the-job’ training for Toyota engineers in Southeast Asia, as well as other 

countries producing the same product line as Thailand, e.g., the IMV or B-cars.  

 In an interview by one author with Toyota Motor Philippines (TMP), they sent 12 

staff members to work with TMAP-EM for a certain period in 2011-2012.17 Many of them 

were engineers and their responsibility was to collaborate with Thai and Japanese 

engineers in new car projects that will be assembled in the Philippines. These engineers 

will play important role in diffusing knowledge they accumulated in Thailand after they 

went back to the Philippines. The process of technology transfer and knowledge 

conversion is resemblance to what we have discussed in the case of Thai engineers learned 

in Japan.  

Based on our interview with TMAP-EM, we learned that currently many engineers 

from overseas are working in Thailand. TMAP-EM is sending engineers to work in Japan 

and is accepting engineers to work in Thailand. Although we could not obtain complete 

data, our interview with body engineering department of TMAP-EM could confirm our 

argument. In 2011, there were 4 engineers from other countries, including Argentina (a 

production base for IMV), Taiwan (B-car production), Indonesia (IMV and B-car), and the 

Philippines (B-car). The period of incoming ICT was about 1-2 years and their position 

and responsibility is shown in Table 3. Thus, based on our observation, we can say that 

Thailand has gradually developed and become an engineering hub, at least for Toyota 

overseas operations.  

 

 

 

��������������������������������������������������������
ͳ͹�����������������������������������������������������������������������������ʹǡ�ʹͲͳͳǤ�
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Table 3 Incoming ICT to Body Engineering Department at TMAP-EM 
Country No. of person Position Duration Year Topic

Argentina 1 Senior engineer 1 year 2010-2011
Support and collaborate their project in process 
engineering

Taiwan 1 Senior engineer 1 year 2011
Support Thailand and regionaly project in  
product and process engineering

Indonesia 1 Senior engineer 2 years 2011-2012
Support Thailand and regionaly project in  
product and process engineering

Philippines 1 Senior engineer 1.5 years 2011-2012
Support Thailand and regionaly project in  
product and process engineering  

Source: By the authors, based on our interviews with TMAP-EM in 2011. 

 IV. CONCLUDING REMARKS 
  

 In this paper we have discussed the evolution of technology transfer in the Thai 

automobile industry. We select Toyota as a case study. Toyota has been active in 

promoting production and engineering activities in Thailand operation. With the IMV 

project, Toyota has highest annual production volume and has invested extensively in 

product and process engineering activities at TMAP-EM. Our discussion shows that 

technology transfer has taken place in Thailand and the process was incremental. It 

requires active effort and significant investment in human capital. Big investment in 

TTCAP-TH, which was later integrated into TMAP-EM, in early 2000s was a remarkable 

milestone for such development. With the IMV’s large production scale and the necessity 

to coordinate with global production network, Toyota needs to develop engineering 

capacity of Thai engineers. 

In 2004, Japanese engineers took full responsibility in everything related to 

engineering, such as draft, check and approve the drawings for the IMV project. During 

2004 and 2011, Thailand has been assigned to take responsible in new projects and the 

important one was the big minor changeof the IMV launched in 2011. We found that Thai 

engineers could do all drafting and checking almost 50 percent of the new parts drawings, 

while Japanese engineers were still responsible in the final evaluation and approval. In 

addition, the role of TMAP-EM as a center for incoming ICT from Toyota overseas 

affiliates can be an evidence of the success of technology transfer and Thailand has 

become an engineering hub (for some specific models) of Toyota regional network. We 

believe that the success of IMV project was the first step and higher responsibility in 

product development and product engineering will be transferred to TMAP-EM.  
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Particular to the automotive industry, Thailand has been fortunate that successive 

governments took a series of progressive steps to liberalize the automotive industry at the 

right time.Streamlined and coherent rationalized policies were able to shape the behaviour 

of foreign firms in developing and upgrading technological capabilities of their affiliates. 

These combined factors transformed Thailand’s automotive industry to become export-

oriented industry. As a developing country, Thailand is a success story of policy-driven, 

trade protectionism during the early stages of industrialization. However, it should be 

noted that it was essential for a gradual shift in the policy regime towards private-led 

industrialization and trade liberalization. Findings in this paper suggest that large scale of 

production is a necessary condition for assemblers to consider transferring newer and 

higher level of technology. Nevertheless, other factors are also complementary to the 

success, such as the readiness of infrastructure, human resources, and economic and 

political stability.  
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Speaker:   °·­¦·¥µ��»��³«·¦·�(¤®µª·�¥µ¨´¥Á�¬�¦«µ­�¦r) 
Discussant:  «µ­�¦µ�­»�­ªµ­�·Í�(National Institute of Development Administration) 
 
 

--------------------------------------------------- 
 
 
  



Thailand Economics Conference 2012  7 
 

  June 8, 2012 

List of Delegates 

Name Institute 
Aerwadee Ubolsook Kasetsart University 
Amornrat Apinunmahakul National Institute of Development Administration 
Archanun Kohpaiboon Thammasat University 
Bhagaporn Wattanadumrong Pibulsongkram Rajabhat University 
Bhanupong Nidhiprabha Thammasat University 
Bruno Jetin University of Paris 
Chaleampong Kongcharoen Thammasat University 
Chalotorn Kansuntisukmongkol Thammasat University 
Chanchai Petchprapunkul Kasetsart University 
Chanchai Petchprapunkul Kasetsart University 
Chantal Herberholz Chulalongkorn University 
Chayun Tantivasadakarn Thammasat University 
Decharat Sukkumnoed Kasetsart University 
Eric D. Ramstetter International Centre for the Study of East Asian Development 
Jessica Vechbanyongratana Chulalongkorn University 
Kaewkwan Tangtipongkul Thammasat University 
Kaipichit Ruengsrichaiya EDHEC Risk Institute 
Kiriya Kulkolkarn Thammasat University 
Kriengkrai Techakanont   Thammasat University 
Lalita Chanwongpaisarn University of the Thai Chamber of Commerce 
Manop Udomkerdmongkol Bank of Thailand 
Mongkon Laoworapong Thammasat University 
Nada Chunsom National Institute of Development Administration 
Nattapong Puttanapong   Thammasat University 
Nipon Poapongsakorn Thailand Development Research Institute 
Niramon Sutummakid Thammasat University 
Nopphol Witvorapong Chulalongkorn University 
Pavida Pananond Thammasat University 
Peera Charoenporn   Thammasat University 
Peter Warr Australian National University 
Phatta Kirdruang Thammasat University 
Phongthorn Wrasai Thammasat University 
Piriya Pholphirul National Institute of Development Administration 
Piruna Polsiri Dhurakij Bundit University 
Piyanan Suwanmana National Institute of Development Administration 
Pornthep Benyaapikul   Thammasat University 
Pranee Tinakorn Thammasat University 
Satoru Nishimura Kagoshima University 
Somchai Jitsuchon Thailand Development Research Institute 
Somchai Suksiriserekul  Thammasat University 
Sriram Natrajan  
Tanapong Potipiti  

Independent Research Professional 
Chulalongkorn University 

Tatre Jantarakolica Thammasat University 
Teerawut Sripinit   Thammasat University 
Thamavit Terdudomtham  
Thitima Sitthipongpanich 

Thammasat University 
Dhurakij Pundit University 

Tra T.T. Pham Vietnam National University of Hochiminh city 
Udomsak Seenprachawong National Institute of Development Administration 
Vimut Vanitcharearnthum University of the Thai Chamber of Commerce 
Voravit Chareunlert Chiangmai University 



Thailand Economics Conference 2012  8 
 

  June 8, 2012 

Name Institute 
Wanwiphang Manachotphong Thammasat University 

Worawan Toommongkol Kasetsart University 

Yoshi Takahashi Hiroshima University 
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�·¦·¥µ��»̈ �¨�µ¦� ¤®µª·�¥µ¨¥́�¦¦¤«µ­�¦r�
�¼��Á�¦·�Á­¸¥� �»¯µ¨��¦�r¤®µª·�¥µ¨´¥ 

�ª·��¦r ¨�̧³�¦¦��� ¤®µª·�¥µ¨¥́�¦¦¤«µ­�¦r 
�¡¨�­»�Ä­� ¤®µª·�¥µ¨¥́�¦¦¤«µ­�¦r�
�·Á¦���{�¤­·¦·ª´��r National Institute of Development Administration 
�¦³­¡Ã���¤́É�­ª´­�·Í National Institute of Development Administration 

�{�¤µª�¸��¼�¼�·� ¤®µª·�¥µ¨¥́�¦¦¤«µ­�¦r�
¡�«r«´��·Í�Á®¨º°�°¦nµ¤� �»¯µ¨��¦�r¤®µª·�¥µ¨´¥�
¡·­»��·Í��»¨��ª·�¥r� ¤®µª·�¥µ¨¥́�¦¦¤«µ­�¦r�
Å¡�¼¦¥r�Å�¦¡¦«´��·Í �»¯µ¨��¦�r¤®µª·�¥µ¨´¥ 

«µ­�¦µ�­»�­ªµ­�·Í� National Institute of Development Administration 
«»¡§�·��µª¦¥»�·�µ¦�r� ¤®µª·�¥µ¨¥́�¦¦¤«µ­�¦r�
«»£Á���r��́��¦r­µ­r�� ¤®µª·�¥µ¨´¥�¦»�Á�¡�
«»£�µ�· ­»�µ¦¤�r ¤®µª·�¥µ¨´¥Á�¬�¦«µ­�¦r 
­·��·«´��·Í�¨¸¨®µ���r� ¤®µª·�¥µ¨¥́�¦¦¤«µ­�¦r�
­»¦«´��·Í�Å�¥���·�� ­�µ�́��µ¦�́��µ¦Á¡ºÉ°����Â¨³­�́�¤�
°�·«¦r�°·«¦µ��¼¦���°¥»�¥µ� National Institute of Development Administration 
°�́­�¦̧¥r�Å�¥ª¦¦� ¤®µª·�¥µ¨´¥Á�̧¥�Ä®¤n 
°·­¦·¥µ��»��³«·¦·� ¤®µª·�¥µ¨´¥Á�¬�¦«µ­�¦r�
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�µ¦Â�n��´Ê��°��µ¦�¨·�Â¨³�µ¦�oµ��́Á°�£µ¥Ä�°»�­µ®�¦¦¤Á�̧¥ª��́ 

Ä�°»�­µ®�¦¦¤¥µ�¥��r�°�Å�¥ 

¦«.�¦.Á�¦¥̧�Å�¦ Á���µ���r1 

�´«�̧¥r ®°¤�¨·É� 

1) ���Îµ 

°»�­µ®�¦¦¤¥µ�¥��rÄ��{��»�́�Á�}�°»�­µ®�¦¦¤�¸É¤̧�µ¦¨��»�Ã�¥�¦��µ��¦·¬́��oµ¤�µ�· 
(Multinational Enterprises: MNEs) �¸ÉÁ�}��¦·¬́�Â¤n�¼o� ·̈�¦�¥��rÄ��µ��µ¦�¨·��¸É­Îµ�´� ���µ��°�
�¦·¬́��oµ¤�µ�·Á® n̈µ�¸Ê¨oª��ª̧�ªµ¤­Îµ�´�Á¡·É¤¤µ��¹Ê� Ã�¥Á�¡µ³¦¼�Â���µ¦� ·̈�Ä�°»�­µ®�¦¦¤¥µ�¥��r
�¸É MNEs �Îµ¤µÄ�oÁ�}��¨¥»��r�¸É­Îµ�´�Ä��µ¦�¨·� �µ¦Â�n��´Ê��°��µ¦�¨·�­·��oµ (Product 

Fragmentation) Â�n¨³�·Ê�­nª��°�­·��oµ�n°��µ¦�¦³�°�Á�}�­·��oµ­ÎµÁ¦È�¦¼��¼��ÎµÅ�Ä�oÁ¡ºÉ°� ·̈�Ä�
�¦³Á�«�¸ÉÁ�}��µ��µ¦�¨·��¸É­Îµ�´�Â�n¨³£¼¤·£µ� �¦µ���µ¦�r�¸Ê�¹�¤¸���µ�­Îµ�´��n°�µ¦Á�¨¸É¥�Â�¨�
Ã�¦�­¦oµ��µ¦�oµÂ¨³�µ¦¨��»�¦³®ªnµ��¦³Á�« Á�ºÉ°��µ�£µ¥Ä�o�µ¦Â�n��́Ê��°��µ¦�¨·�­·��oµ�³­µ¤µ¦�
Â�n��µ¦�¨·�­·��oµ­ÎµÁ¦È�¦¼�°°�Á�}�®�nª¥� ·̈�¥n°¥Ä�Â�n¨³®�nª¥� ·̈� �¹É��³�nª¥Á¡·É¤�¦³­·��·£µ¡Â¨³¨�
�o��»��µ¦�¨·�­·��oµ­ÎµÁ¦È�¦¼��´Ê� £µ¥Ä�o�µ¦Â�n��́Ê��°��µ¦�¨·�Ä�°»�­µ®�¦¦¤¥µ�¥��r MNEs Á® n̈µ�¸Ê
�³Å�o�¦³Ã¥��rÃ�¥�µ¦�¦³�µ¥�µ¦¨��»��µ¦�¨·��·Ê�­nª�¦�¥��r ®¦º°�µ¦�¦³�°�¦�¥��rÄ�Â�n¨³¦»n�Å�¥́�
�¦³Á�«�nµ�Ç Â¨³�oµ�µ¥�´�¦³®ªnµ��¦³Á�«�µ¤�µ��µ¦�¨·��¸É�¦³�µ¥°¥¼n�´Éª�»�£¼¤·£µ�Ä�Ã¨� 

Ã�¥Á�¡µ³°¥nµ�¥·É��¦³Á�«Ä�£¼¤·£µ�Á°Á�¸¥�³ª́�°°��¸É¤̧¤¼¨�nµ�µ¦­n�°°�Â¨³�µ¦�ÎµÁ�oµ­·��oµÄ�
°»�­µ®�¦¦¤¥µ�¥��rÁ¡·É¤¤µ��¹Ê�  

Ä��{��»�́��µ¦�oµÄ�¦³�´�¡®»£µ�¸Â¨³�ª·£µ�¸Á¦·É¤¤¸���µ�­Îµ�´�Á¡·É¤¤µ�¥·É��¹Ê�£µ¥Ä�o­·��·
�¦³Ã¥��r�nµ�Ç �¸É�¦³Á�«­¤µ�·��³Å�o¦´� �µ¦Â�n��́Ê��°��µ¦� ·̈�­·��oµÄ�°»�­µ®�¦¦¤¥µ�¥��r�¹�Á¦·É¤¤̧
���µ��¸É�´�Á��¤µ��¹Ê�Ã�¥Á�¡µ³Ä�Á°Á�¸¥ �µ��o°¤¼¨�¦·¤µ��µ¦�¨·�¦�¥��rÄ�Ã¨� ¡�ªnµ ¦�¥��r
­ÎµÁ¦È�¦¼�­nª�Ä®�nÁ�º°�¦o°¥¨³ 50 �°��¦·¤µ��µ¦�¨·��´ÉªÃ¨�Ä��e 2011 ¤̧�µ��µ¦� ·̈�¤µ�µ�£¼¤·£µ�
Á°Á�̧¥�¹É�¤¸�¼o�¨·�¦�¥��r�¸ÉÁ�}��¦·¬́�Â¤n£µ¥Ä�o�¦µ­·��oµ�¸ÉÁ�}��¸É�·¥¤Ä��¨µ��´ÉªÃ¨� �´��´Ê� Á°Á�¸¥�¹�Á�}�

������������������������������������������������������������
1
��¼oª·�´¥�°�°��»�­Îµ�´��µ��°��»�­�´�­�»��µ¦ª·�´¥�¸ÉÅ�oÄ®o�»�­�´�­�»�Ã�¦��µ¦ª·�´¥�¸Ê �ªµ¤Á®È�Ä����ªµ¤�¸ÊÁ�}��°��¼oÁ�¸¥� ­�ª. 

Å¤n�ÎµÁ�}��o°�Á®È��oª¥Á­¤°Å� 
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£¼¤·£µ��¸É­Îµ�´��°��µ¦�¨·�¦�¥��r Ã�¥�¦³Á�«�¸É¤̧­´�­nª�Ä��µ¦�¨·�¤µ��¸É­»�Ä��e 2011 �º° �¸� �¸É�»i� 

Á�µ®¨¸Ä�o °·�Á�¸¥ Â¨³°µÁ�¸¥� (5) (�¼¦¼��¸É 1) �µ��o°¤¼¨�´��¨nµª ¡�ªnµ °µÁ�¸¥� (5) Å�oÂ�n Å�¥ °·�Ã��¸Á�¸¥ 

¤µÁ¨Á�¸¥ ¢d¨·��d�­r Â¨³Áª̧¥��µ¤ �¨µ¥Á�}��µ��µ¦�¨·��¸É­Îµ�´��°��¦·¬́��oµ¤�µ�·Ã�¥Á�o��µ¦�¨·�Á¡ºÉ°
�µ¦­n�°°�Â¨³�µ¦�¦·Ã£�Ä��¦³Á�« Ã�¥­´�­nª��¦·¤µ��µ¦�¨·�Ä�°µÁ�¸¥�¤¸Â�ªÃ�o¤Á¡·É¤�¹Ê�°¥nµ�
�n°Á�ºÉ°� (�¼¦¼��¸É 2) Á�ºÉ°��µ��¦³Á�«Á®¨nµ�¸ÊÁ�}��¦³Á�«�Îµ΅�¡́��µ�¸É¤̧Á«¦¬��·��Îµ¨´��¥µ¥�´ª�¹�¤¸�ªµ¤
�o°��µ¦¦�¥��rÁ¡·É¤¤µ��¹Ê� �¦³�°��´��¦³Á�«Á®¨nµ�¸Ê¥́�¤¸�µ¦¦ª¤�´ªÁ¡ºÉ°�µ¦�oµ£µ¥Ä�o�o°��¨�Á��
�µ¦�oµÁ­¦¸°µÁ�¸¥� (ASEAN Free Trade Area – AFTA) �¹É��º°Á�}�Â¦��¹��¼�Ä®o�¦·¬́��oµ¤�µ�·Ä�
°»�­µ®�¦¦¤¥µ�¥��rÁ�oµ¤µ¨��»�Ä��¦³Á�«Ä�£¼¤·£µ��¸Ê�oª¥Á�ºÉ°�Å�­·��·�¦³Ã¥��r�µ��µ¦�oµ�nµ�Ç 

¦¼��¸É 1 �¦·¤µ��µ¦� ·̈�¦�¥��rÄ�Á°Á�¸¥, 2000-2011 

 
�̧É¤µ: OICA (International Organization of Motor Vehicle Manufactures) 

¦¼��¸É 2 �¦·¤µ��µ¦�¨·�¦�¥��rÄ�£¼¤·£µ�°µÁ�¸¥�(5), 2000-2011 
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�̧É¤µ: OICA (International Organization of Motor Vehicle Manufactures) 

�µ¦Á�·�Ã�°¥nµ�¦ª�Á¦Èª�°�Á«¦¬��·�Ä��¦³Á�«­¤µ�·�°µÁ�¸¥�Ã�¥Á�o��µ¦¡́��µ°»�­µ®�¦¦¤
Á¡ºÉ°�µ¦­n�°°�Â¨³�µ¦Â�n�Â¥��´Ê��°��µ¦�¨·�¦³®ªnµ��¦³Á�«Ä�£¼¤·£µ�Á�¸¥ª�́�¤¸­nª��nª¥Á¡·É¤
�ªµ¤­Îµ�´��°��µ¦�oµ�́�Á°�£µ¥Ä�°»�­µ®�¦¦¤Á�¸¥ª�́�£µ¥Ä�£¼¤·£µ�Á°Á�¸¥�oª¥ (Sawyer, Sprinkle, 

and Tochkov, 2010) Á®�»�¨�¦³�µ¦Â¦��¸É�ÎµÄ®o�µ¦�oµ�́�Á°�£µ¥Ä�°»�­µ®�¦¦¤Á�¸¥ª�́�¤¸�ªµ¤­Îµ�´�
Ä�£¼¤·£µ�Á°Á�¸¥°´�Á�ºÉ°�¤µ�µ�Á°Á�¸¥�¨µ¥Á�}�£¼¤·£µ��¸É¤̧�¨�¦³Ã¥��r­Îµ�´�¤µ��°��µ¦Â�n�Â¥�
�́Ê��°��µ¦�¨·�Ä�¦³®ªnµ��¦³Á�« �µ¦�oµ�́�Á°�£µ¥Ä�°»�­µ®�¦¦¤Á�¸¥ª�́�­³�o°�Ä®oÁ®È��ªµ¤
Á�¸É¥ª�µ�Ä��µ¦�¨·�­·��oµÄ�Â�ª�·É�Á¤ºÉ°�¦³Á�«®�¹É��¨·�­·��oµ�́Ê��¨µ�Â¨³­n�°°�Å��¦³�°�Ä�
�¦³Á�«°ºÉ�Á�}�­·��oµ­ÎµÁ¦È�¦¼��µ¤¨Îµ�´��́Ê��°��¦³�ª��µ¦�¨·� ­´�­nª��µ¦­n�°°�Â¨³�µ¦�ÎµÁ�oµÄ�
�¨µ�Ã¨��°�­·��oµ�¦³Á£��·Ê�­nª�Â¨³­nª��¦³�°��°�£¼¤·£µ�Á°Á�¸¥�³ª´�°°� Á°Á�¸¥�³ª´�°°�Á�¸¥�Ä�o 
Â¨³Á°Á�¸¥Ä�oÄ��e 2003 ¤̧­´�­nª��µ¦­n�°°�Á�}�¦o°¥¨³ 39.4 Â¨³­´�­nª��µ¦�ÎµÁ�oµ¦o°¥¨³ 38.5 

�µ¤¨Îµ�´� �¹É�¤µ��ªnµ£¼¤·£µ�°ºÉ�Ä��¨µ�Ã¨� (Athukorala and Yamashita, 2006)  

Á®�»�¨�¦³�µ¦�¸É­°� �º° �µ¦�oµ�́�Á°�£µ¥Ä�°»�­µ®�¦¦¤Á�¸¥ª�́�¤¸�ªµ¤Á�¸É¥ª�o°��́��ªµ¤
Â���nµ��°�­·��oµÄ�Â�ª�·É�Ä��oµ��°��»�£µ¡Â¨³¦µ�µ�¹É�­µ¤µ¦�Á�ºÉ°¤Ã¥�Å�­¼n¦³�´��°�Á��Ã�Ã¨¥¸�¸É
Ä�oÄ��¦³�ª��µ¦�¨·��oª¥ � n̈µª�º° �¦³Á�«�Îµ¨´�¡́��µÄ�£¼¤·£µ�Á°Á�¸¥¤¸�µ¦�¨·�­·��oµÁ¡ºÉ°�µ¦­n�°°�
Ä�¦µ�µÂ¨³�»�£µ¡�ÉÎµÁ¡ºÉ°Â¨�Á�¨̧É¥��́��µ¦�¦·Ã£�Â¨³°»�Ã£�­·��oµ�¦³Á£�Á�¸¥ª�´�Ä�¦µ�µÂ¨³
�»�£µ¡­¼�¤µÁ�}�Áª¨µ�µ� (Flam and Helpman, 1987) Â¨³Á®�»�¨�¦³�µ¦­»��oµ¥�º° �ªµ¤Å¤nÁ�nµ
Á�¸¥¤�oµ�¦µ¥Å�o¦³®ªnµ�Á¤º°�Â¨³�����¸É�¦µ��°°�¤µÄ�Á«¦¬��·��°��¦³Á�«�Îµ¨´�¡́��µÄ�£¼¤·£µ�
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Á°Á�¸¥Á�}�Â¦��¹��¼��¸É­Îµ�´��°��µ¦¨��»��µ��nµ��¦³Á�« �Îµ�ª��¼o�¦·Ã£��¸É¦ÉÎµ¦ª¥Ä�Á��Á¤º°��¸ÉÁ¡·É¤¤µ�
�¹Ê�­³�o°�Ä®oÁ®È��µ¦�·¥¤�¦·Ã£�­·��oµ�¸É¤̧�ªµ¤®¨µ�®¨µ¥¤µ��ªnµ�¹É��¨oµ¥�́��µ¦�¦·Ã£��°��¼o�¦·Ã£�
Ä��¦³Á�«�¸É¤¸¦µ¥Å�o­¼� ¡§�·�¦¦¤�µ¦�¦·Ã£��¸Ê¤̧­nª��nª¥­�´�­�»�Ä®oÁ�·��µ¦�oµ­·��oµ�¸É¤̧�»�΅�¬�³
Â���nµ��´� 

�µ�«¹�¬µ�¸Ê ¤̧ ª́��»�¦³­��r Á¡ºÉ °�µ¦ª· Á�¦µ³®r¨´�¬�³�µ¦Â�n �Â¥��´Ê ��°��µ¦�¨·� 

(Fragmentation) Ä�°»�­µ®�¦¦¤¥µ�¥��r�°�Å�¥ Á�ºÉ°��µ�Ä��{��»�́�°»�­µ®�¦¦¤¥µ�¥��rÁ�}�
°»�­µ®�¦¦¤®¨´��°��¦³Á�«�¸É¤̧¤¼¨�nµ�µ¦�oµ¦³®ªnµ��¦³Á�«�¸ÉÁ¡·É¤¤µ��¹Ê� �¦³�°��´��¦³Á�«Å�¥Å�o
�¨µ¥Á�}�«¼�¥r�¨µ��µ¦�¨·��¸É­Îµ�´��°�¦�¥��r®¨µ¥�nµ¥Â¨³Â�ªÃ�o¤¤¼¨�nµ�µ¦�oµÄ�£¼¤·£µ�Á°Á�¸¥
�³ª́�°°�Á�¸¥�Ä�o�È¤̧Â�ªÃ�o¤Á¡·É¤¤µ��¹Ê� �µ¦«¹�¬µ�¸Ê�¹�¤»n�«¹�¬µ¨´�¬�³�µ¦Â�n�Â¥��´Ê��°��µ¦�¨·�Ä�
°»�­µ®�¦¦¤¥µ�¥��r�°�Å�¥�´��¦³Á�«�¼n�oµÄ�°µÁ�¸¥� Å�oÂ�n ¤µÁ¨Á�¸¥ ¢d¨·��d�­r °·�Ã��¸Á�¸¥ Áª̧¥��µ¤ 

¦ª¤�´Ê��¦³Á�«�¼n�oµ�¸É­Îµ�´�Ä�£¼¤·£µ�Á°Á�¸¥�³ª́�°°� Á�n� �¸É�»i� �¸� Á�µ®¨¸Ä�o °·�Á�¸¥ �°��µ��¸Ê¥́�
¡·�µ¦�µ¦ª¤Å��¹�¦³�´�� »̈n¤�¦³Á�«�¸É¤̧�ªµ¤­Îµ�´�Ä�°»�­µ®�¦¦¤¥µ�¥��r�oª¥ �º° °µÁ�¸¥�+3 

°µÁ�¸¥�+6 Á���µ¦�oµÁ­¦¸°°­Á�¦Á¨¸¥Â¨³�·ª�¸Â¨��r (CER) ­®£µ¡¥»Ã¦� (EU15) Á���µ¦Á­¦¸°Á¤¦·�µ
Á®�º° (NAFTA) Â¨³�¨»n¤�¦³Á�«°Á¤¦·�µÄ�o�°�¨nµ�¦ª¤�´Ê��·¨̧ (Mercosur plus Chile) �°��µ��¸Ê
�µ¦«¹�¬µ�¸Ê¥́��Îµ�ª��nµ�´��¸�µ¦�oµ�́�Á°�£µ¥Ä�°»�­µ®�¦¦¤Á�¸¥ª�́��°�°»�­µ®�¦¦¤¥µ�¥��rÄ�
£¼¤·£µ�°µÁ�¸¥� �¹É��nµ�´��¸�´�� n̈µª�º°Á�}��´ª�̧Êª́��¸É­Îµ�´��°��µ¦Á�¦·�Á�·�Ã��µ�Á«¦¬��·�Ä�£¼¤·£µ�
°µÁ�¸¥�¦ª¤�´Ê�­³�o°��ªµ¤­Îµ�´��°��µ¦Â�n��́Ê��°��µ¦�¨·�Ä�°»�­µ®�¦¦¤¥µ�¥��rÄ�£¼¤·£µ��¸Ê°̧�
�oª¥�¹É��º°ªnµÁ�}�£¼¤·£µ��¸É­Îµ�´��¸É�³�¨µ¥Á�}��µ��µ¦�¨·�¦�¥��r�¸É­Îµ�´��°�Ã¨��¸É�¦·¬́��oµ¤�µ�·�¸ÉÁ�}�
�¦·¬́�Â¤nÄ��µ¦�¨·�¦�¥��r�nµ�Ä®o�ªµ¤­�Ä� 

���ªµ¤�¸Ê�¦³�°��oª¥®oµ­nª� ­nª��¸É­°��³�ÎµÁ­�°Â�ª�·�Á�¸É¥ª�´��µ¦Â�n��́Ê��°��µ¦�¨·�Ä�
°»�­µ®�¦¦¤¥µ�¥��r Â¨³�µ¦�oµ�́�Á°�£µ¥Ä�°»�­µ®�¦¦¤Á�¸¥ª�́�®¦º° Intra-Industry Trade ­nª��¸É
­µ¤�ÎµÁ­�°ª·�̧�µ¦«¹�¬µÂ¨³�µ¦Á�È�¦ª�¦ª¤�o°¤¼¨ ­nª��¸É­¸ÉÁ�}��µ¦�ÎµÁ­�°�¨�µ¦«¹�¬µ Â¨³­nª�
­»��oµ¥�º°�µ¦­¦»� 

 

2) Â�ª�·��§¬�¸�¸ÉÄ�oÄ��µ¦«¹�¬µ 
�µ¦«¹�¬µ�³�Îµ�µ¦���ª�ª¦¦��¦¦¤�¸É¤̧�µ¦«¹�¬µ¤µÂ¨oªÄ�°�¸�Á�̧É¥ª�o°��́��µ¦Â�n��́Ê��°�

�µ¦�¨·�Ä�°»�­µ®�¦¦¤¥µ�¥��r Â¨³�µ¦�oµ�́�Á°�£µ¥Ä�°»�­µ®�¦¦¤Á�¸¥ª�´� �´��¸Ê 
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2.1) �µ¦Â�n��´Ê��°��µ¦�¨·�Ä�°»�­µ®�¦¦¤ 
�µ¦Â�n��́Ê��°��µ¦�¨·�­·��oµ (Product Fragmentation) Á�}��¦µ���µ¦�rÁ«¦¬��·�¦³®ªnµ�

�¦³Á�«�¸É­Îµ�´��n°Á«¦¬��·�Ã¨�Ä��«ª¦¦¬�¸É�nµ�¤µ�n°��oµ�¤µ� �´Ê��¸ÊÁ¡¦µ³�¦µ���µ¦�r�´�� n̈µª­n��¨
�n°�µ¦Á�¨¸É¥�Â�¨�Ã�¦�­¦oµ��µ��µ¦�oµÂ¨³�µ¦¨��»�¦³®ªnµ��¦³Á�« Ã�¥Á�¡µ³Ä�£¼¤·£µ�Á°Á�¸¥
�³ª́�°°� (Athukorala and Yamashita, 2006) £µ¥Ä�o�¦µ���µ¦�r�µ¦Â�n��́Ê��°��µ¦�¨·�­·��oµ
­ÎµÁ¦È�¦¼� (Finished Products) ®�¹É�Ç �¼�Â�n�°°�Á�}�®�nª¥�¨·�¥n°¥ (Value Chain) �¸É­µ¤µ¦��³
¤°�®¤µ¥Å�Ä®o®�nª¥�¨·�°ºÉ�Ç �¨·� �¹É�®�nª¥�µ¦� ·̈�°ºÉ�Ç �¸Ê ®¤µ¥�¹� �¦·¬́�°ºÉ��¸É°¥¼nÄ��¦³Á�«Á�¸¥ª�́�
®¦º°�nµ��¦³Á�«�ÈÅ�o �µ¦Â�n��́Ê��°��µ¦�¨·�­·��oµ�¹�¤¸­nª��nª¥Á¡·É¤�¦³­·��·£µ¡Â¨³¨��o��»�Ä��µ¦
� ·̈�­·��oµ�́Ê�­»��oµ¥ (­·��oµ­ÎµÁ¦È�¦¼�) �´��´Ê� ®�nª¥� ·̈��nµ�Ç �³�ÎµÁ�·��µ¦�¨·�£µ¥Ä�oÁ�¦º°�nµ¥�µ¦�¨·� 

(Production Network) �¦³­µ�Â���µ¦�¨·� ­n�¤°��·Ê�­nª��µ��´Ê��°��µ¦�¨·�®�¹É�Å�¥́�°¸��́Ê��°�
�µ¦�¨·� Ã�¥¤¸Á�jµ®¤µ¥­»��oµ¥�º° �µ¦Á¡·É¤�¦³­·��·£µ¡�µ¦�¨·�Â¨³Á¡·É¤�ªµ¤­µ¤µ¦�Ä��µ¦Â�n��́�
�°�­·��oµ­ÎµÁ¦È�¦¼� (°µ��´�, 2553) 

2.2) �µ¦�oµ��́Á°�£µ¥Ä�°»�­µ®�¦¦¤Á�¸¥ª��́ 
�µ¦�oµ£µ¥Ä�°»�­µ®�¦¦¤Á�¸¥ª�́� (Intra-industry trade) ®¤µ¥�¹� �µ¦�oµ¦³®ªnµ��¦³Á�«�¹É�

�¦³�°��oª¥�µ¦�oµ 2 �µ� (Two-way Trade) Ä�­·��oµ�¸É¤̧�ªµ¤�¨oµ¥�¨¹��́�Â�nÅ¤nÁ®¤º°��́� 

(Differentiated Products) �¹É�°µ�Á�}�­·��oµÄ�®¤ª�Á�¸¥ª�́�®¦º°Á�}�­·��oµÄ�°»�­µ®�¦¦¤�¸É¤̧΅�¬�³
Á®¤º°��́� Ã�¥¤¸�´Ê��µ¦­n�°°�Â¨³�ÎµÁ�oµÄ��nª�Áª¨µÁ�¸¥ª�´� 

�µ¦�oµ£µ¥Ä�°»�­µ®�¦¦¤Á�¸¥ª�́�Â��Â�ª�·É� (Vertical Intra-industry Trade) ®¤µ¥�¹� �µ¦�oµ
¦³®ªnµ��¦³Á�«Ä�­·��oµ�¸ÉÂ���nµ��´��oµ��»�£µ¡ (Differentiation in Quality) Â¨³�ªµ¤­µ¤µ¦�Ä��µ¦
Ä�o�µ� ®¦º°Á�}�­·��oµ�¸É¤̧�ªµ¤Â���nµ��́��°��¦·�µ¦�¸ÉÅ�o�µ�­·��oµ�´Ê� Ã�¥�ªµ¤Â���nµ��¸ÉÁ�·��¹Ê��¸Ê°µ�
¤µ�µ��µ¦Ä�o�{��´¥�µ¦�¨·��¸É¤̧�»�£µ¡�¸ÉÂ���nµ��́��oª¥ Á�n� �»�£µ¡ e¤º°Â¦��µ��¸ÉÄ�oÄ��µ¦�¨·� 

Á��Ã�Ã¨¥¸�¸ÉÄ�oÄ��µ¦�¨·� Á�}��o� �°��µ��¸Ê­·��oµ�¸É�¼��¨·�Ã�¥Ä�o�{��´¥�»�Á�o¤�o��È�º°Á�}�­·��oµ�¸É¤̧
�»�£µ¡¤µ��ªnµ­·��oµ�¸ÉÄ�o�{��´¥Â¦��µ�Á�o¤�o�Ä��µ¦� ·̈��oª¥ �µ¦�oµ�¦³Á£��¸Ê¤́�Á�·��¹Ê�Ä��¦�¸�¸É
�¦·¬́��oµ¤�µ�·Â­ª�®µ�·Ê�­nª��µ�Â®¨n��¸É¤̧�o��»��µ¦�¨·��ÉÎµ�¸É­»� Ã�¥­·��oµ�¸É�Îµ¤µ�oµ�µ¥�´�­nª�¤µ�
°¥¼nÄ�¨´�¬�³­·��oµ�¸ÉÁ�ºÊ°�¼¨�́�®¦º°�o°�Ä�o¦nª¤�́�Á�}�­Îµ�´� �´ª°¥nµ�­·��oµ£µ¥Ä�°»�­µ®�¦¦¤Á�¸¥ª�́�
�¦³Á£��¸Ê �º° °»��¦�rÁ�¦ºÉ°�Ä�oÅ¢¢jµ Â¨³¦�¥��r Á�}��o� 
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�µ¦�oµ£µ¥Ä�°»�­µ®�¦¦¤Á�¸¥ª�́�Â��Â�ª�°� (Horizontal Intra-industry Trade) ®¤µ¥�¹� 
�µ¦�oµ¦³®ªnµ��¦³Á�«Ä�­·��oµ­ÎµÁ¦È�¦¼��¹É��´�°¥¼nÄ�°»�­µ®�¦¦¤Á�¸¥ª�́� Â�n¤̧¦¼�¨´�¬�r®¦º°�»�΅�¬�³
�µ��µ¥£µ¡�¸ÉÂ���nµ��́� (Differentiation in Characteristics) Á�n� ­¸ ¦¼�¦nµ� ��µ� ®¦º°¦­�µ�· Â�n�ªµ¤
Â���nµ��´�� n̈µª�°�­·��oµÁ®¨nµ�¸Ê­µ¤µ¦�Ä�o��Â���́�Å�o �´ª°¥nµ�­·��oµ£µ¥Ä�°»�­µ®�¦¦¤Á�¸¥ª�́�
�¦³Á£��¸Ê �º° °µ®µ¦ Á­ºÊ°�oµ °»��¦�r�̧¯µ Â¨³�»®¦¸É Á�}��o� 

 

3) ª·�̧�µ¦«¹�¬µÂ¨³�o°¤¼¨ 

3.1) ª·��̧µ¦«¹�¬µ 
�µ¦«¹�¬µ�¸Ê�³¡·�µ¦�µ�o°¤¼¨�µ¦�oµ¦³®ªnµ��¦³Á�«Á¡ºÉ°«¹�¬µÂ�ªÃ�o¤�µ¦�ÎµÁ�oµÂ¨³�µ¦­n�°°�

Á¡ºÉ°­³�o°�¨´�¬�³�µ¦Â�n��́Ê��°��µ¦�¨·�Ä�°»�­µ®�¦¦¤¥µ�¥��r�°�Å�¥�´��¦³Á�«�¼n�oµ�¸É­Îµ�´� 

�°��µ��¸Ê�µ¦«¹�¬µ�¸Ê¥́�Å�o�Îµ�ª��nµ�´��¸�¸ÉÄ�oª́�¦³�´��µ¦�oµ�́�Á°�£µ¥Ä�°»�­µ®�¦¦¤Á�¸¥ª�´�®¦º° 

Intra-Industry Trade Index (IIT) �°� Grubel and Lloyd (1975) �´��¸Ê 

���୨୩୲ ൌ
σ ሺ�୧୨୩୲୬
୧ୀଵ ൅ �୧୨୩୲ሻ െ σ ห�୧୨୩୲ െ �୧୨୩୲ห୬

୧ୀଵ
σ ሺ�୧୨୩୲ ൅ �୧୨୩୲ሻ୬
୧ୀଵ

ൈ ͳͲͲ 

 

Ã�¥�¸É Xijkt  �º° ¤¼¨�nµ�µ¦­n�°°�­·��oµ i Ä�°»�­µ®�¦¦¤¥µ�¥��r�°��¦³Á�« j �´��¦³Á�«�¼n�oµ k Ä�Áª¨µ�¸É t 
 Mijkt �º° ¤¼¨ �nµ�µ¦�ÎµÁ�oµ­·��oµ i Ä�°»�­µ®�¦¦¤¥µ�¥��r�°��¦³Á�« j �´��¦³Á�«�¼n�oµ k Ä�Áª¨µ�¸É t 

 

�´��´Ê� �µ¦�oµ£µ¥Ä�°»�­µ®�¦¦¤Á�¸¥ª�́�Á¤ºÉ°�·�Á�¦¸¥�Á�¸¥��́��¦·¤µ��µ¦�oµ�´Ê�®¤� �³
­µ¤µ¦��Îµ�ª��´��¸�µ¦�oµ£µ¥Ä�°»�­µ®�¦¦¤Á�¸¥ª�́�Ä�®�¹É�°»�­µ®�¦¦¤Å�o�´��¸Ê  

௝௞௧ܮܩ ൌ ͳͲͲ ቊͳ െ หσ ௜ܺ௝௞௧
௡
௜ୀଵ െ σ ௜௝௞௧ܯ

௡
௜ୀଵ ห

σ ௜ܺ௝௞௧௡
௜ୀଵ ൅ σ ௜௝௞௧௡ܯ

௜ୀଵ
ቋ���

�nµ�´��¸  Grubel-Lloyd (GL Index) ¤̧�nµ°¥¼n¦³®ªnµ� 0 �¹� 100 �oµ®µ��nµ GL Index ¤̧�nµ­¼� 
®¤µ¥�¹� ¦³�´��µ¦�oµ�µ¥�´�Á°�£µ¥Ä�°»�­µ®�¦¦¤Á�¸¥ª�´��°�°»�­µ®�¦¦¤¥µ�¥��r¤̧­¼� Â¨³�oµ®µ�
�nµ GL Index ¤¸�nµ�ÉÎµ ®¤µ¥�¹� ¦³�´��µ¦�oµ�µ¥�´�Á°�£µ¥Ä�°»�­µ®�¦¦¤Á�¸¥ª�´��°�°»�­µ®�¦¦¤¥µ�
¥��r¤̧�o°¥ 
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�µ¦�ÎµÂ���¦³Á£�¦¼�Â���µ��µ¦�oµ�oª¥�nµ GL Index ­µ¤µ¦�Â�n��¦³Á£�¦¼�Â���µ��µ¦�oµ
°°�Á�}� 3 �¦³Á£��º° (1) �µ¦�oµ¦³®ªnµ�°»�­µ®�¦¦¤ Inter-industry trade (one-way trade), (2) 

�µ¦�oµ�́�Á°�£µ¥Ä�°»�­µ®�¦¦¤ Ä��¨»n¤� ·̈�£́��r�¸É¤̧�»�¨´�¬�³Â���nµ��´� (Horizontal intra-

industry trade (HIIT)), Â¨³ (3) �µ¦�oµ�́�Á°�£µ¥Ä�°»�­µ®�¦¦¤ Ä��¨»n¤�¨·�£́��r�¸É¤̧�»�£µ¡Â���nµ�
�́� (Vertical intra-industry trade (VIIT)) Ã�¥�µ¦�ÎµÂ��¨´�¬�³�µ¦�oµ�³¡·�µ¦�µ�µ�­nª�Â�n��µ¦�oµ
�°�Â�n¨³�¨·�£́��r �´��¸Ê 

=�σ ሺ௑೔ೕೖ೟೥ ାெ೔ೕೖ೟
೥ ሻ೙

೔సభ
σ ሺ௑೔ೕೖ೟ାெ೔ೕೖ೟ሻ೙
೔సభ

�

Ã�¥�¸É z �º° �¦³Á£�¦¼�Â���µ��µ¦�oµ �¹É��¦³�°��oª¥ 3 �¦³Á£� ��́�¸É�¨nµªÅªoÂ¨oªÄ�Á�ºÊ°��o� 

Ã�¥®¨´�Á���r�¸ÉÄ�oÄ��µ¦�ÎµÂ���¦³Á£�¦¼�Â���µ��µ¦�oµÂ­��Åªo�´��µ¦µ��¸É 1 

�µ¦µ��¸É 1 Á���rÄ��µ¦�ÎµÂ���¦³Á£�¦¼�Â���µ��µ¦�oµ 

Type Degree of trade overlap Disparity of unit values 
“One-way trade” (OWT) ݊݅ܯሺ ௜ܺ௝௞௧ǡܯ௜௝௞௧ሻ

ሺݔܽܯ ௜ܺ௝௞௧ǡܯ௜௝௞௧ሻ
൑ ͲǤͳ 

Not applicable 

“Horizontal intra-industry trade” (HIIT) ݊݅ܯሺ ௜ܺ௝௞௧ǡܯ௜௝௞௧ሻ
ሺݔܽܯ ௜ܺ௝௞௧ǡܯ௜௝௞௧ሻ

൐ ͲǤͳ 
ͳ

ͳǤʹͷ ൑
௜ܲ௝௞௧
௑

௜ܲ௝௞௧
ெ ൑ ͳǤʹͷ 

“Vertical intra-industry trade” (VIIT) ݊݅ܯሺ ௜ܺ௝௞௧ǡܯ௜௝௞௧ሻ
ሺݔܽܯ ௜ܺ௝௞௧ǡܯ௜௝௞௧ሻ

൐ ͲǤͳ ௜ܲ௝௞௧
௑

௜ܲ௝௞௧
ெ ൏ ͳ

ͳǤʹͷ ǡ �ͳǤʹͷݎ݋ ൏
௜ܲ௝௞௧
௑

௜ܲ௝௞௧
ெ  

Ã�¥�¸É  ௜ܲ௞௧
௑  Â¨³  ௜ܲ௞௧

ெ  ®¤µ¥�¹� ®�nª¥¤¼̈ �nµ (¦µ�µ) �°��µ¦­n�°°�Â¨³�ÎµÁ�oµ�°�­·��oµ i �°�°»�­µ®�¦¦¤
¥µ�¥��rÂ¨³�·Ê�­nª��°��¦³Á�« j �´��¦³Á�«�¼n�oµ k Ä�Áª¨µ�¸É t 

�°��µ��¸Ê�µ¦«¹�¬µ�¸ÊÅ�o�ÎµÂ���µ¦�Îµ�ª��nµ�´��¸ GL Index Ä�°»�­µ®�¦¦¤¥µ�¥��rÂ¨³
�·Ê�­nª��°��¦³Á�«Å�¥�´��¦³Á�«�¼n�oµ Ã�¥Â�n�Á�}��Îµ�ª� 2 �¦³Á£��¨»n¤­·��oµ �º° Ä�¦³�´��µ¦�¨·�
¦�¥��rÂ¨³�µ¦�¨·��·Ê�­nª�¦�¥��r °¸��´Ê�¥́��ÎµÂ��¦¼�Â���µ��µ¦�oµ�́��¦³Á�«�¼n�oµ°°�Á�}� 3 �¦³Á£�
Ä®�nÇ �º° (1) �µ¦�oµ¦³®ªnµ�°»�­µ®�¦¦¤ Inter-industry trade (one-way trade), (2) �µ¦�oµ�́�Á°�
£µ¥Ä�°»�­µ®�¦¦¤�µ¤Â�ª�°� (Horizontal intra-industry trade (HIIT)) Ã�¥°́�¦µ­nª��°�¤¼¨�nµ 

(¦µ�µ) �n°®�nª¥�°��µ¦­n�°°��°��¦³�«Å�¥Å�¥´��¦³Á�«�¼n�oµ�n°¤¼¨�nµ�n°®�nª¥�°��µ¦�ÎµÁ�oµ�µ�
�¦³Á�«�¼n�oµ¤¸�nµ°¥¼n¦³®ªnµ� 0.8 �́� 1.25   Â¨³ (3) �µ¦�oµ�́�Á°�£µ¥Ä�°»�­µ®�¦¦¤Á�¸¥ª�́��µ¤Â�ª�·É� 
Ä��¨»n¤� ·̈�£´��r�¸É¤̧�»�£µ¡Â���nµ��́� (Vertical intra-industry trade (VIIT)) Á¤ºÉ°°´�¦µ­nª��°�¤¼¨�nµ 

(¦µ�µ) �n°®�nª¥�°��µ¦­n�°°��°��¦³�«Å�¥Å�¥´��¦³Á�«�¼n�oµ�n°¤¼¨�nµ�n°®�nª¥�°��µ¦�ÎµÁ�oµ�µ�
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�¦³Á�«�¼n�oµ¤¸�nµ�o°¥�ªnµ 0.8 ®¦º°¤µ��ªnµ 1.25 Ã�¥�oµ°´�¦µ­nª��´��¨nµª¤¸�nµ�o°¥�ªnµ 0.8 �³Á�}�­·��oµ
�¸É¤̧�»�£µ¡�ÉÎµ (Low-Quality Vertical Intra-Industry Trade: LQVIIT) Ä���³�¸É®µ�°´�¦µ­nª��´��¨nµª¤¸
�nµ¤µ��ªnµ 1.25 �³Á�}�­·��oµ�¸É¤¸�»�£µ¡­¼� (High-Quality Vertical Intra-Industry Trade: HQVIIT) 

3.2) �o°¤¼¨�¸ÉÄ�oÄ��µ¦«¹�¬µ 

�µ¦«¹�¬µ�¸ÊÄ�o�o°¤¼¨�»�·¥£¼¤·�¹É�Å�o�µ��µ¦¦ª�¦ª¤­�·�·�µ¦�oµ�°� UN Comtrade Ä��nª�Áª¨µ
¦³®ªnµ��e 1992-2008 Ã�¥Ä�o�o°¤¼¨�µ¦�ÎµÁ�oµÂ¨³­n�°°�­·��oµÄ�°»�­µ®�¦¦¤¥µ�¥��r�¸É­Îµ�´��°�
�¦³Á�«Ä�£¼¤·£µ�°µÁ�¸¥� Å�oÂ�n Å�¥ ¤µÁ¨Á�¸¥ ¢d¨·��d�­r °·�Ã��¸Á�¸¥ Áª¸¥��µ¤ ¦ª¤�´Ê��¦³Á�«�¼n�oµ�¸É
­Îµ�´�Ä�£¼¤·£µ�Á°Á�¸¥�³ª́�°°� Á�n� �¸É�»i� �¸� Á�µ®¨¸Ä�o °·�Á�¸¥ °µÁ�¸¥�+3 °µÁ�¸¥�+6 Á���µ¦�oµÁ­¦¸
°°­Á�¦Á¨¸¥Â¨³�·ª�¸Â¨��r (CER) ­®£µ¡¥»Ã¦� (EU15) Á���µ¦Á­¦¸°Á¤¦·�µÁ®�º° (NAFTA) Â¨³�¨»n¤
�¦³Á�«°Á¤¦·�µÄ�o�°� n̈µ�¦ª¤�´Ê��·¨¸ (Mercosur plus Chile) Á¡ºÉ°ª·Á�¦µ³®r�µ¦Â�n��́Ê��°��µ¦�¨·�Ä�
°»�­µ®�¦¦¤¥µ�¥��r �°��µ��¸Ê¥́�Ä�o�o°¤¼¨�´��¨nµª�°��¦³Á�«Ä�£¼¤·£µ�°µÁ�¸¥��´Ê� 5 �¦³Á�«¤µ
�Îµ�ª�®µ�nµ�´��¸�µ¦�oµ�́�Á°�£µ¥Ä�°»�­µ®�¦¦¤Á�¸¥ª�́��°�°»�­µ®�¦¦¤¥µ�¥��r�oª¥ Ã�¥�o°¤¼¨
­·��oµÄ�°»�­µ®�¦¦¤¥µ�¥��r�¸ÉÄ�oÄ��µ¦«¹�¬µ�¸Ê�³Â�n��µ¤¦³�� SITC Rev3 ¦³�´��ªµ¤¨³Á°¸¥� 3 

digit Â¨³Â�n���·�­·��oµ°°�Á�}� 2 �¨»n¤�º° (1) �µ¦�¨·�¦�¥��r­ÎµÁ¦È�¦¼� (SITC 781, 782, 783, Â¨³ 

785) Â¨³ (2) �·Ê�­nª�¦�¥��r (SITC 712, 713, 714, 716, 718, 731, 733, 735, 737, 742, 743, 744, 

746, 747, 748, 749, 784, 812, 813, 82112, 873 Â¨³ 874) (�¼¦µ¥¨³Á°¸¥�Á¡·É¤Á�·¤Ä���ª� �.)  

 

4) �¨�µ¦«¹�¬µ 

4.1) Â�ªÃ�o¤Â¨³¦¼�Â���µ¦Â�n��´Ê��°��µ¦�¨·�Ä�°»�­µ®�¦¦¤¥µ�¥��rÃ¨� 

�µ��µ¦«¹�¬µÄ�°�¸��¸É�nµ�¤µ¡�ªnµ �µ¦Â�n��́Ê��°��µ¦�¨·�Ä�°»�­µ®�¦¦¤¥µ�¥��rÁ�·��¹Ê�
�´Ê�Â�n�nª��o��«ª¦¦¬�e 1970 Á�}��o�¤µ Ã�¥¤¸¦¼�Â���¸ÉÁ�¨¸É¥�Â�¨�Å��µ¤¨´�¬�³�µ¦�oµ¦³®ªnµ�
�¦³Á�«�¸É¡́��µÁ¡·É¤¤µ��¹Ê� ¦ª¤�´Ê��µ¦Â­ª�®µ�¨�¦³Ã¥��r�µ��¦³�ª��µ¦�¨·��°��¦·¬́��oµ¤�µ�· 
MNEs �¸ÉÁ�}��¼o� ·̈�¦�¥��r �µ�Á�·¤�µ¦Â�n�Â¥��´Ê��°��µ¦�¨·�Ä�°»�­µ®�¦¦¤¦�¥��rÃ¨�Á�o��µ¦
Â­ª�®µ�¨�¦³Ã¥��r�µ�Ã�¦�­¦oµ�£µ¬̧�ÎµÁ�oµ¦³®ªnµ�¦�¥��r CBU �́� CKD �¸É¤̧�ªµ¤Â���nµ��´� �¹É�Á�}�
Â¦��¼�Ä��¸É­Îµ�´��¸É�ÎµÄ®o�¼o�¨·�¦�¥��rÂ�n�Â¥��µ¦�¨·�Á�}��·Ê�­nª�¥n°¥Ç Ã�¥Á�¡µ³Ä��¦³Á�«�Îµ΅�
¡́��µ�¸É¤̧Ã�¦�­¦oµ�£µ¬̧�ÎµÁ�oµ¦³®ªnµ�­·��oµ�´Ê�­°��¦³Á£��¸ÊÂ���nµ��́��n°��oµ�¤µ� �¦³�°��́��o��»�
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Ä��µ¦�¨·�Ã�¥Á�¡µ³Â¦��µ��¸É¤¸°´�¦µ�nµ�oµ��n°��oµ��ÉÎµ �¹�Á�}��¦³Á�È�­Îµ�´��¸ÉÄ®o�ÎµÄ®o�¼o�¨·�¦�¥��r
­�Ä�Á�oµ¤µ¨��»� �°��µ��¸Ê °»�­µ®�¦¦¤¦�¥��r�´�Å�oªnµÁ�}�°»�­µ®�¦¦¤�¸É¤¸�ªµ¤Á�ºÉ°¤Ã¥��´�
°»�­µ®�¦¦¤�¸É®¨µ�®¨µ¥ ®µ�¤¸�µ¦¨��»��¦³�°�¦�¥��rÄ��¦³Á�«�Îµ¨´�¡́��µ�È�³�ÎµÄ®oÁ�·��µ¦Ä�o
�·Ê�­nª�£µ¥Ä��¦³Á�«�¸ÉÁ¡·É¤¤µ�¥·É��¹Ê� �¹É��³Á�}�¦µ��µ�­Îµ�´�Ä��µ¦¡´��µ°»�­µ®�¦¦¤�n°Å� �´��´Ê� 

�¦³Á�«�Îµ¨´�¡́��µ�¹�¤¸�Ã¥�µ¥�µ��µ¦�oµÂ¨³�µ¦¨��»��¸ÉÁ°ºÊ°�¦³Ã¥��r�n°�¼o� ·̈�¦�¥��rÁ¡ºÉ°�n°Ä®oÁ�·�
�µ¦�¦³�°�¦�¥��r£µ¥Ä��¦³Á�« Ã�¥Á�¡µ³¤µ�¦�µ¦�´��´�Ä�o�·Ê�­nª�£µ¥Ä��¦³Á�«Ä��¦³�ª��µ¦
� ·̈�Á¡ºÉ°Â¨��́�­·��·�¦³Ã¥��r�µ�£µ¬¸ Á�}��o� 

£µ¥®¨´��µ��¨µ�®¨´�°¥nµ��¦³Á�«�¸É¡́��µÂ¨oªÁ¦·É¤°·É¤�´ª ¦ª¤�´Ê��o��»�Ä��µ¦�¨·�¦�¥��rÄ�
�¨µ��´�� n̈µª¤¸Â�ªÃ�o¤Á¡·É¤­¼��¹Ê� �¼o� ·̈�¦�¥��r�¸ÉÁ�}� MNEs �¹�Á¦·É¤¤°�®µ�¨µ�Â¨³Â®¨n��¨·�Ä®¤nÁ¡ºÉ°
Á�}��µ¦��Â�� Ã�¥Á�¡µ³�¨µ��¸ÉÁ«¦¬��·��Îµ¨´��¥µ¥�´ª°¥nµ��n°Á�ºÉ°� Â¨³�¦³Á�«�Îµ΅�¡́��µ�¸É¥́�¤¸
�nµ�oµ�°¥¼nÄ�¦³�´��ÉÎµ �¹É��³¤¸­nª��nª¥¨��o��»�Ä��µ¦� ·̈� �´��´Ê� �¦·¬́��¼o� ·̈�¦�¥��r�oµ¤�µ�·­nª�Ä®�n�¹�
¥oµ¥�µ��µ¦�¨·�¤µ�´Ê�Ã¦��µ��¦³�°�Ä��¦³Á�«�¸É¤̧Â�ªÃ�o¤Á«¦¬��·��¥µ¥�´ª®¦º°�¦³Á�«�Îµ¨´�¡́��µ
�¸É¤̧«´�¥£µ¡Á¡ºÉ°Â­ª�®µ�¦³Ã¥��r�µ��µ¦�»o¤�¦°��µ�£µ¬¸�¸É­¼�¤µ��°��¦³Á�«�´��¨nµª�¸É­�´�­�»��µ¦
� ·̈�Á¡ºÉ°�µ¦­n�°°���Â���µ¦�ÎµÁ�oµÂ�� 

�°��µ��¸Ê �µ¦Á�d�Á­¦¸�µ��µ¦�oµ¦³®ªnµ��¦³Á�«Ä�°»�­µ®�¦¦¤¥µ�¥��r�È¤̧­nª�­Îµ�´��¸É­n��¨
�¦³���n°¦¼�Â���µ¦Â�n�Â¥��´Ê��°��µ¦�¨·� Ã�¥Á�¡µ³Ä��nª�­·��e�¸É�nµ�¤µ�µ¦�oµÄ�¦³�´�¡®»£µ�¸Â¨³
�ª·£µ�¸¤̧�µ¦Á�d�Á­¦¸Ä�°»�­µ®�¦¦¤¥µ�¥��r°¥nµ��´�Á�� �nµ��o°��¨��ªµ¤¦nª¤¤º°�nµ�Ç �µ�Á«¦¬��·� 

�¹��ÎµÄ®o�¦³Á�«�nµ�Ç �¦´�¨�¦³�´��µ¦�»o¤�¦°��µ��oµ�£µ¬̧¨�¨�°¥nµ�¤µ� �´��³Á®È�Å�o�µ��µ¦Á�d�Á­¦¸
�µ¤�¦°��ªµ¤¦nª¤¤º°Ä�¦³�´�£¼¤·£µ� °µ�· EU NAFTA MERCOSUR+Chile Â¨³ AFTA �¸ÉÁ�·��¹Ê�Â¨³¤¸
�¨�ÎµÄ®oÁ�·��µ¦Á�d�Á­¦¸�µ��µ¦�oµ Ã�¥°´�¦µ£µ¬¸�ÎµÁ�oµ�°��·Ê�­nª��¸ÉÄ�oÄ��µ¦�¨·�¦�¥��r­nª�Ä®�n¤̧
°´�¦µÁ�nµ�́�«¼�¥r �¹É�¤¸­nª��ÎµÄ®o�µ¦�oµ¦³®ªnµ��¦³Á�«�°��¦³Á�«�¸É°¥¼nÄ�£¼¤·£µ�Á�¸¥ª�´�¤¸Â�ªÃ�o¤Á¡·É¤
¤µ��¹Ê� 

�µ��µ¦«¹�¬µ�µ¦�oµ�°�°»�­µ®�¦¦¤¥µ�¥��rÄ�£¼¤·£µ�Á�¸¥ª�́� (Intra-regional Trade)  �e 
1992, 1996, 2002 Â¨³ 2008 ¡�ªnµ �µ¦�oµ�µ¥£µ¥Ä�£¼¤·£µ�Á�¸¥ª�́��°�°»�­µ®�¦¦¤¥µ�¥��r¤̧
Â�ªÃ�o¤Á¡·É¤¤µ��¹Ê� Ã�¥Á�¡µ³�¦³Á�«Ä��¨»n¤ EU Â¨³ NAFTA �¸É¤̧­´�­nª�¤¼¨�nµ�µ¦�oµ¥µ�¥��rÄ�
£¼¤·£µ�Á�¸¥ª�́��n°��oµ�¤µ� Á�ºÉ°��µ��¨µ��°��´Ê�­°�£¼¤·£µ��¸Ê¤̧��µ�Ä®�n �°��µ��¸Ê Â�ªÃ�o¤�µ¦�oµ
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¥µ�¥��rÄ�¦³�´�£¼¤·£µ�°µÁ�¸¥�¤¸Â�ªÃ�o¤Á¡·É¤¤µ��¹Ê��oª¥ Ã�¥Á�¡µ³�µ¦­n�°°��·Ê�­nª�¦�¥��rÂ¨³
¦�¥��r­ÎµÁ¦È�¦¼�¤̧­´�­nª�Á¡·É¤¤µ�¥·É��¹Ê�Á¡¦µ³Á�}��µ��µ¦�¨·�¦�¥��r�°��¦·¬́��oµ¤�µ�· Ä���³�¸É
­´�­nª��µ¦�ÎµÁ�oµ�°�£¼¤·£µ�°µÁ�¸¥�Ã�¥Á�¡µ³�·Ê�­nª�¦�¥��r�µ�°µÁ�¸¥�+3 �È¤̧Â�ªÃ�o¤Á¡·É¤�¹Ê��oª¥
Ã�¥Á�¡µ³�·Ê�­nª��¸É�ÎµÁ�oµ­nª�Ä®�n¤µ�µ��¦³Á�«�¸É�»i��¸ÉÁ�}��¦·¬́�Â¤n�¸ÉÁ�oµ¤µ¨��»�Ä�£¼¤·£µ�°µÁ�¸¥� 

(�¼�µ¦µ��¸É 2) Á¤ºÉ°¤¸�µ¦�¥µ¥�µ¦Á�d�Á­¦¸�µ��µ¦�oµ¦³®ªnµ�°µÁ�¸¥��́��¦³Á�«�¼n�oµ�¸É­Îµ�´�Ä�£¼¤·£µ�
Á°Á�¸¥�³ª´�°°�Á¡·É¤¤µ��¹Ê����¨µ¥Á�}� °µÁ�¸¥�+3 Â¨³ °µÁ�¸¥�+6 Â�ªÃ�o¤�µ¦�oµÄ�£¼¤·£µ�Á�¸¥ª�́�
¥·É�Á¡·É¤­¼��¹Ê� Á�ºÉ°��µ��µ¦�¥µ¥�´ª�°��¨µ�¤¸��µ��¸ÉÁ¡·É¤¤µ�¥·É��¹Ê�Ã�¥Á�¡µ³�¨µ�£µ¥Ä��¦³Á�«�¸É¤̧
��µ�Ä®�n°¥nµ��̧� °·�Á�¸¥ Â¨³Â¨³°°­Á�¦Á¨¸¥ 

 

�µ¦µ��¸É 2 ­´�­nª��µ¦�oµ�°�°»�­µ®�¦¦¤¥µ�¥��rÄ�£¼¤·£µ�Á�¸¥ª�́� �e 1992, 1996, 2002 Â¨³ 2008 

    ASEAN ASEAN+3 ASEAN+6 CER EU  NAFTA Mercosur+Chile 

Total automotive industry               

Exports (X) 1992 34.39 16.53 20.53 20.52 74.78 61.90 39.07 

  1996 45.48 26.51 31.22 22.20 72.42 65.34 52.93 

  2002 33.62 20.19 24.65 16.39 71.85 71.05 21.76 

  2008 34.73 24.35 29.51 14.01 71.28 57.29 44.03 

Imports (M) 1992 5.37 36.68 39.42 3.52 80.05 46.94 25.37 

  1996 6.83 39.31 40.86 3.95 80.66 54.37 21.91 

  2002 13.26 39.36 41.27 3.14 80.03 51.16 15.73 

  2008 19.01 44.74 45.81 2.00 76.98 44.19 24.54 

Trade (X+M) 1992 11.20 22.94 27.14 6.40 77.28 53.61 30.65 

  1996 15.43 31.54 35.31 7.13 76.24 59.31 31.08 

  2002 20.46 26.70 30.85 5.67 75.64 59.37 18.27 

  2008 25.57 31.41 35.78 3.91 73.97 49.97 31.51 

Automotive products (vehicles)                 
Exports (X) 1992 34.13 6.40 11.10 43.23 82.75 74.88 56.72 

  1996 47.50 11.93 18.69 40.55 78.97 80.67 80.46 

  2002 20.39 7.42 13.41 17.42 76.80 88.52 28.68 

  2008 28.94 9.57 15.86 12.58 78.28 65.67 60.42 

Imports (M) 1992 2.93 34.38 46.22 4.32 80.73 48.09 34.69 

  1996 3.25 31.18 40.54 4.97 84.99 59.81 30.49 

  2002 12.50 42.33 50.35 3.19 84.55 50.00 44.58 

  2008 32.26 45.13 51.42 1.68 78.00 46.70 45.31 
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    ASEAN ASEAN+3 ASEAN+6 CER EU  NAFTA Mercosur+Chile 

Trade (X+M) 1992 8.35 10.84 17.99 7.91 81.73 58.62 43.30 

  1996 11.26 16.54 25.03 8.71 81.83 68.66 44.27 

  2002 15.35 12.82 21.33 5.48 80.41 63.62 35.14 

  2008 30.51 15.59 24.15 3.16 78.14 54.51 51.65 

Automotive parts                 
Exports (X) 1992 34.43 28.22 31.20 14.16 69.82 54.18 29.42 

  1996 45.12 37.18 40.27 15.96 68.06 55.66 40.51 

  2002 36.57 31.92 34.85 15.59 68.28 60.70 17.08 

  2008 36.79 34.77 39.06 15.19 67.12 52.48 30.48 

Imports (M) 1992 5.92 37.31 37.26 2.89 79.54 45.95 20.48 

  1996 7.69 41.43 40.95 3.09 77.53 50.26 17.44 

  2002 13.43 38.76 38.74 3.08 76.71 52.22 8.51 

  2008 16.32 44.66 44.41 2.38 76.28 42.44 13.46 

Trade (X+M) 1992 11.81 32.23 34.02 5.39 74.24 49.94 23.89 

  1996 16.38 39.18 40.61 5.98 72.36 52.79 24.49 

  2002 21.57 35.00 36.68 5.88 72.17 56.11 11.52 

  2008 24.27 39.04 41.52 4.76 71.31 47.06 18.88 

�̧É¤µ: �Îµ�ª��µ��µ��o°¤¼¨�µ¦�oµ UN Comtrade 

Ã�¥­¦»� ¦¼�Â���µ¦Â�n�Â¥��µ¦�¨·�¦³®ªnµ��¦³Á�«Ä�°»�­µ®�¦¦¤¥µ�¥��r�³Á�·��¹Ê�Ä�
¨´�¬�³�¸É�¦·¬́��¼o� ·̈�¦�¥��r�oµ¤�µ�·®¦º° MNEs �Îµ�µ¦Á¨º°��¦³Á�«Ä��¦³Á�«®�¹É�Á�}��µ��µ¦�¨·�
Á¡ºÉ°­n�°°�Å�¥́��¦³Á�«°ºÉ�Ç Ä�£¼¤·£µ�Á�¸¥ª�́� Ã�¥Ä�o�¦³Ã¥��r�µ��o°��¨��ªµ¤¦nª¤¤º°�µ�Á«¦¬��·�
¦³�´�£¼¤·£µ� (°µ��´�, 2553)  

4.2) �µ¦Â�n��´Ê��°��µ¦�¨·�Ä�°»�­µ®�¦¦¤¥µ�¥��r�°�Å�¥��́�¼n�oµ­Îµ�́�Ä�°µÁ�¸¥� 

�µ��o°¤¼¨�¸É� n̈µªÅªo�oµ��o��³Á®È�Å�oªnµ�µ¦�oµ�́�Á°�Ä�£¼¤·£µ�Á�¸¥ª�´��°�°»�­µ®�¦¦¤¥µ�¥��r
¤̧Â�ªÃ�o¤Á¡·É¤¤µ��¹Ê�Ã�¥Á�¡µ³£¼¤·£µ�°µÁ�¸¥��¸É¤̧­´�­nª��µ¦�oµ�µ¥�·Ê�­nª�¥µ�¥��rÂ¨³¦�¥��r
­ÎµÁ¦È�¦¼�Á¡·É¤¤µ�¥·É��¹Ê��´��´Ê�Â�n£µ¥®¨´�ª·�§�Á«¦¬��·��¸ÉÁ�·��¹Ê�Ä�£¼¤·£µ��¸ÊÁ�}��o�¤µ Á�ºÉ°��µ��¨µ�Ä�
£¼¤·£µ��¸Ê�Îµ¨´��¥µ¥�´ª �¦³�°��́��µ¦�oµ�nµ�Ç Ä��¦³Á�«­¤µ�·�°µÁ�¸¥�°¥¼n£µ¥Ä�o�o°��¨�Á���µ¦�oµ
°µÁ�¸¥� �¹��ÎµÄ®o�¦·¬́��¼o�¨·�¦�¥��r�oµ¤�µ�·�´�­·�Ä�¨��»��´Ê��µ��¨·�Ä�£¼¤·£µ��¸Ê Á¡¦µ³�°��µ��³
Å�o¦´��¦³Ã¥��r�µ��o°��¨� AFTA Â¨oª �o��»��µ¦�¨·�Ã�¥Á�¡µ³�nµ�oµ�Â¦��µ��¸ÉÁ�}��{��´¥­Îµ�´��È¥́�°¥¼n
Ä�¦³�´��¸É�ÉÎµ�ªnµÁ¤ºÉ°Á�¦¸¥�Á�¸¥��́��µ¦�¨·�Ä��¦³Á�«�°��¦·¬́��¼o� ·̈�¦�¥��rÁ°� �µ��o°¤¼¨­́�­nª�
�µ¦�oµÃ�¥¦ª¤�°�°»�­µ®�¦¦¤¥µ�¥��rÄ�£¼¤·£µ�°µÁ�¸¥� ¡�ªnµ�¦³Á�«Ä�£¼¤·£µ¦°µÁ�¸¥�¤¸­́�­nª�
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�µ¦�oµ�́�Á°�£µ¥Ä�£¼¤·£µ�Á¡·É¤¤µ��¹Ê� Ã�¥Ä��e 2008 �µ¦�oµÃ�¥¦ª¤�°�°»�­µ®�¦¦¤¥µ�¥��rÄ�
£¼¤·£µ��¸Ê�·�Á�}�¦o°¥¨³ 25.57 �¦³�°��oª¥­´�­nª�Ä��µ¦­n�°°�¦³®ªnµ��¦³Á�«£¼¤·£µ��oª¥�́�Á°��·�
Á�}�¦o°¥¨³ 34.73 Ä���³�¸É­´�­nª��µ¦�ÎµÁ�oµ¦³®ªnµ��¦³Á�«Ä�£¼¤·£µ�Á�¸¥ª�́��·�Á�}�¦o°¥¨³ 19.01 

�°��µ��¸Ê­́�­nª��µ¦�oµ�°�£¼¤·£µ�°µÁ�¸¥��́�°µÁ�¸¥�+3 Â¨³°µÁ�¸¥�+6 �È¤̧­´�­nª��¸ÉÁ¡·É¤¤µ�£¼¤·£µ�
°ºÉ�Á�ºÉ°��µ�°µÁ�¸¥�Á�}��µ��µ¦�¨·��°��¦·¬́��oµ¤�µ�·�¸É¤̧�¦·¬́�Â¤n�´Ê�°¥¼nÄ��¦³Á�«�¸É�»i� (�¼�µ¦µ��¸É 4) 

Á�ºÉ°��µ��µ¦¨��»�Ã�¥�¦�­nª�Ä®�nÄ�°»�­µ®�¦¦¤¥µ�¥��r£µ¥Ä�°µÁ�¸¥�Á�}��µ¦¨��»��µ�
�¼o�¨·�¦�¥��r�nµ¥�¸É�»i�Á�}�­nª�Ä®�n �¹É�Ä�£¼¤·£µ�Á°Á�¸¥�³ª´�°°�Á�̧¥�Ä�o�¸Ê�¦·¬́��¼o�¨·�¦�¥��r�oµ¤�µ�·
­nª�Ä®�nÁ¨º°�Ä�o�¦³Á�«Å�¥Á�}��µ��µ¦�¨·�Á¡ºÉ°�µ¦­n°°�Å�¥́��¦³Á�«°ºÉ�Ç Ä�£¼¤·£µ� ¦ª¤�´Ê��¦³Á�«
Ä��¨»n¤Ã°Á�¸¥Á�¸¥ Â¨³�¦³Á�«Ä��¨»n¤�³ª́�°°��¨µ��oª¥ Á¤ºÉ°¡·�µ¦�µ­´�­nª��µ¦­n�°°�¦�¥��r
­ÎµÁ¦È�¦¼��µ��¦³Á�«Å�¥¤¸Â�ªÃ�o¤Á¡·É¤¤µ��¹Ê�Ã�¥Á�¡µ³Ä��e 2008 �¦³Á�«Å�¥¤¸­´�­nª��µ¦­n�°°�
¦�¥��r­ÎµÁ¦È�¤µ��¸É­»�Ä�£¼¤·£µ�°µÁ�¸¥��·�Á�}�¦o°¥¨³ 1.42 �°��µ¦­n�°°�¦�¥��r¦ª¤Ä�Ã¨� Ä�
��³Á�¸¥ª�́�­́�­nª��µ¦�ÎµÁ�oµ�·Ê�­nª�Á¡ºÉ°� ·̈�¦�¥��r�°��¦³Á�«Å�¥�È¤̧­´�­nª�¤µ��¸É­»�Ä�£¼¤·£µ�
°µÁ�¸¥�Á�n��́�Ã�¥�·�Á�}�¦o°¥¨³ 1.30 �°�¤¼¨�nµ�µ¦�ÎµÁ�oµ�·Ê�­nª�¦�¥��rÃ�¥¦ª¤Ä�Ã¨� (�¼�µ¦µ��¸É 3)  

�°��µ��¸Ê ��µ��¨µ�£µ¥Ä��¦³Á�«�È¤̧­nª�­Îµ�´��¸É�³�ÎµÄ®o�¦³Á�«Ä��¦³Á�«®�¹É��¼�
�¦· ¬́��¼o�¨·�¦�¥��r�oµ¤�µ�· Á¨º°�Á�}��µ��µ¦�¨·�  Ä�­nª��°��¦³Á�«Å�¥�´Ê��¨µ�¦�¥��r
£µ¥Ä��¦³Á�«¤¸��µ�Ä®�n�¸É­»�Ä��nª��¸É�¦·¬́�¦�¥��r¡·�µ¦�µÁ¨º°�Á�}��µ��µ¦�¨·� (°µ��́�, 2553) 

Ã�¥Á�¡µ³�µ��µ¦�¨·�¦��d�°´¡��µ� 1 �´� �¸ÉÅ�¥Á�}��µ��µ¦�¨·�°´��´�®�¹É��°�Ã¨� °¸��´Ê�Å�¥¥́�¤¸
°´�¦µ�µ¦�¥µ¥�´ª�µ�Á«¦¬��·��¸É�n°Á�ºÉ°�Á¤ºÉ°Á�¸¥��́��¦³Á�«°ºÉ�Ç Ä�°µÁ�¸¥� �¨°����¦¦¥µ�µ«Ä��µ¦
¨��»�Â¨³�Ã¥�µ¥�µ¦­�´�­�»��µ¦¨��»�Ä�°»�­µ®�¦¦¤¥µ�¥��r�¸É¤̧Á­�̧¥¦£µ¡Â¤o�¦³Á�«Å�¥�³
�¦³­��{�®µ�µ��µ¦Á¤º°�Â�nÂ�ª�Ã¥�µ¥�´��¨nµª�È¤̧�ªµ¤�´�Á��Â¨³�n°Á�ºÉ°� °̧��´Ê��¦³Á�«Å�¥¥´�Å¤n¤̧
�Ã¥�µ¥¦�¥��rÂ®n��µ�·Á®¤º°��́��¦³Á�«¤µÁ¨Á�¸¥°¸��oª¥  

�µ¦­n�°°�¦�¥��r�µ��µ��µ¦�¨·�Ä��¦³�«Å�¥�°��µ��³Ä�o­·��·¡·Á«¬�µ�£µ¬¸�ÎµÁ�oµ�µ¤
�o°��¨� AFTA Â¨³¥´�­µ¤µ¦�Ä�o­·��·£µ¬̧Ä��¦�¸�°��µ¦Á�d�Á­¦¸�µ��µ¦¦³®ªnµ�Å�¥�́��¦³Á�«�¼n�oµ 

Á�n� FTA ¦³®ªnµ�Å�¥-°°­Á�¦Á¨¸¥ ®¦º°�ªµ¤��¨��ªµ¤Á�}�®»o�­nª�Á«¦¬��·�¦³®ªnµ�Å�¥�´��¸É�»i� 

(JTEPA) Á�}��o� �¹É��¸É�nµ�¤µ�¦³Á�«Å�¥Å�o¦´��¦³Ã¥��r�µ�­·��·¡·Á«¬�µ��oµ�£µ¬̧�µ��µ¦Á�d�Á­¦¸
�µ��µ¦�oµ¦³®ªnµ�Å�¥-°°­Á�¦Á¨¸¥Ä�°»�­µ®�¦¦¤¦�¥��r�n°��oµ�¤µ� �µ��o°¤¼¨Ä��µ¦µ��¸É 4 ¡�ªnµ
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­´�­nª��µ¦­n�°°�Ä�°»�­µ®�¦¦¤¦�¥��r�°�Å�¥Å�°°­Á�¦Á¨̧¥¤¸­́�­nª�Á¡·É¤¤µ��¹Ê�Ã�¥Ä��e 2008 ¤̧
­´�­nª��µ¦­n�°°��·�Á�}�¦o°¥¨³ 12.67 (�¼�µ¦µ��¸É 4) 

  



14�
�

�µ¦µ��¸É 3 ­´�­nª��µ¦­n�°°�Â¨³�µ¦�ÎµÁ�oµ¦�¥��r­ÎµÁ¦È�¦¼� Â¨³�·Ê�­nª�¦�¥��rÄ��¨µ�Ã¨� �e 2008 

Country/region 
Exports Imports 

Automotive products 
(vehicles) 

Automotive 
parts 

Automotive products 
(vehicles) 

Automotive 
parts 

ASEAN 1.94 3.37 1.84 5.42 

   Thailand 1.42 0.89 0.17 1.30 

   Indonesia 0.20 0.22 0.49 0.88 

   Malaysia 0.08 0.47 0.30 0.89 

   Philippines 0.02 0.18 0.21 0.12 

   Vietnam 0.02 0.10 0.17 0.49 

ASEAN+3 24.60 21.57 5.26 16.72 

   Japan 16.18 8.81 1.11 2.77 

   China 2.42 7.16 1.90 6.41 

   Rep. of Korea 4.05 2.22 0.41 2.12 

ASEAN+6 25.44 22.47 8.12 19.50 

   India 0.43 0.59 0.09 1.40 

CER 0.41 0.31 2.76 1.39 

EU 52.64 54.77 54.08 47.14 

NAFTA 16.22 17.44 24.31 20.88 

Mercosur+Chile 1.64 1.23 2.38 2.68 

World 100.00 100.00 100.00 100.00 
   $ billion 862.60 1,396.46 822.12 1,367.80 

�̧É¤µ: �Îµ�ª��µ��µ��o°¤¼¨�µ¦�oµ UN Comtrade 

 



15�
�

�µ¦µ��¸É 4 ­́�­nª��µ¦�oµ�°�°»�­µ®�¦¦¤¥µ�¥��rÄ�£¼¤·£µ�°µÁ�¸¥��́��¦³Á�«�¼n�oµ�¸É­Îµ�´� �e 1992, 1996, 2002 Â¨³ 2008 

 ASEAN Thailand Indonesia Malaysia Philippines Vietnam ASEAN+3 Japan China Rep. of Korea ASEAN+6 India CER EU  NAFTA Mercosur+Chile World 
Exports: Automotive industry (%) 
ASEAN 1992   34.39        6.83           0.43       11.85            2.08        1.08         50.25   11.56     1.92                 2.38         53.79   1.08     2.46   15.54   12.83                     0.36   100.00  

  1996   45.48        7.73           1.02       16.98            3.31        2.50         60.73   10.01     3.09                 2.15         64.61   1.38     2.50   11.90     8.89                     0.62   100.00  

  2002   33.62        5.32           2.41         9.35            2.98        1.97         52.63   10.63     5.94                 2.43         58.54   1.61     4.30   14.78   10.92                     0.51   100.00  

  2008   34.73        4.76         11.23         7.72            2.75        2.21         50.27     8.38     4.92                 2.25         59.77   2.86     6.64   12.09     7.73                     1.78   100.00  

  - Thailand 1992   26.33           -             1.13         3.65            0.80        0.72         58.78   29.79     0.32                 2.34         59.48   0.05     0.66   16.14   14.69                     0.36   100.00  

  1996   38.88           -             1.93         4.74            4.00        5.08         62.00   19.63     1.97                 1.52         63.92   0.41     1.52   13.94   11.27                     1.00   100.00  

  2002   27.72           -             4.76         4.82            3.30        2.48         45.31   12.94     3.10                 1.56         54.36   1.08     7.97   16.93     8.14                     0.97   100.00  

  2008   28.64           -             9.57         6.35            3.64        2.61         40.05     8.46     2.21                 0.74         54.77   2.04   12.67   12.15     5.40                     3.33   100.00  

  - Indonesia 1992   37.69        0.63              -           4.33            0.45        8.26         52.33   13.67     0.51                 0.46         53.38   0.00     1.05   19.10   10.96                     0.37   100.00  

  1996   50.96        1.69              -           7.43            2.34        3.38         63.71   11.58     0.68                 0.48         65.68   0.05     1.93     6.84   12.62                     0.68   100.00  

  2002   52.65        6.21              -           7.03            5.50        2.78         69.23   14.75     1.16                 0.67         72.15   0.50     2.41     6.97   11.15                     0.89   100.00  

  2008   46.16      12.71              -           8.89            5.74        3.16         61.14   13.00     1.62                 0.36         64.13   1.37     1.62     7.78     5.36                     2.30   100.00  

  - Malaysia 1992   35.77        3.14           1.54            -              0.67        0.07         45.67     9.15     0.41                 0.35         48.46   0.14     2.65   31.34     8.26                     0.16   100.00  

  1996   40.63        5.53           2.98            -              2.83        0.47         51.60     7.80     2.28                 0.89         55.37   0.38     3.39   21.61   11.60                     0.51   100.00  

  2002   40.50        6.63           4.37            -              1.51        0.67         57.09     8.95     5.57                 2.07         60.04   0.55     2.41   13.53   13.73                     0.20   100.00  

  2008   33.28        9.41           5.85            -              1.18        1.24         50.28     6.92     8.10                 1.98         54.50   1.70     2.52   14.43   15.20                     0.60   100.00  

  - Philippines 1992   21.54      13.61           0.85         3.08               -          1.85         39.17   16.47     0.19                 0.96         40.17      -       1.00     8.54   40.01                     0.84   100.00  

  1996   25.10      13.01           3.06         4.36               -          0.13         50.02   23.60     0.48                 0.84         53.27   0.07     3.18   22.40   17.67                     0.06   100.00  

  2002   26.12      16.09           3.29         3.35               -          0.66         53.63   25.22     1.47                 0.81         54.87   0.49     0.75   23.56   15.94                     0.41   100.00  

  2008   28.62      19.52           4.69         1.93               -          1.63         54.40   22.76     2.02                 1.01         56.54   1.52     0.62   32.51     6.32                     0.53   100.00  

  - Vietnam 1992  -   -   -   -   -   -   -   -   -   -   -   -   -   -   -   -   -  

  1996  -   -   -   -   -   -   -   -   -   -   -   -   -   -   -   -   -  

  2002     9.94        2.85           1.08         0.75            2.10           -           31.00   15.14     1.96                 3.96         33.38   0.02     2.35   41.69     7.28                     0.55   100.00  

  2008   19.17        6.14           2.29         1.91            3.78           -           63.26   37.89     4.04                 2.16         64.30   0.33     0.72   10.56   16.78                     1.39   100.00  

�̧É¤µ: �Îµ�ª��µ��µ��o°¤¼¨�µ¦�oµ UN Comtrade 

� �
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ASEAN Thailand Indonesia Malaysia Philippines Vietnam ASEAN+3 Japan China ASEAN+6 India CER EU  NAFTA Mercosur+Chile World 

Imports: Automotive industry (%) 
ASEAN 1992     5.37        0.86           0.06         1.69            0.08       0.002         53.98   45.81     1.27         55.29   0.32       0.99   22.95   17.33                     0.22   100.00  

  1996     6.83        1.58           0.22         2.30            0.24        0.02         57.05   45.76     1.92         58.47   0.29       1.13   22.96   13.75                     0.28   100.00  

  2002   13.26        4.38           1.03         3.10            1.02        0.13         57.56   35.77     5.06         58.84   0.37       0.90   20.06   15.21                     0.21   100.00  

  2008   19.01        7.93           2.94         2.87            1.12        0.40         60.52   27.44    10.84         62.39   1.03       0.84   18.79   14.63                     0.36   100.00  

  - Thailand 1992     3.16           -             0.03         0.52            0.19       0.002         67.45   61.64     0.93         68.19   0.17       0.57   21.19     6.74                     0.04   100.00  

  1996     4.14           -             0.14         1.23            0.63        0.02         68.12   60.67     1.43         68.92   0.14       0.67   19.28     8.25                     0.09   100.00  

  2002   10.23           -             1.71         3.62            2.70        0.21         68.74   52.92     3.63         69.34   0.23       0.38   16.24     9.01                     0.14   100.00  

  2008   13.97           -             3.74         4.37            2.78        0.84         71.73   45.39     8.83         73.23   0.86       0.64   14.63     8.05                     0.29   100.00  

  - Indonesia 1992     3.12        0.23              -           0.47            0.04       0.001         50.42   44.05     1.64         52.26   0.24       1.60   24.67   18.99                     0.30   100.00  

  1996     4.03        0.59              -           0.69            0.08        0.01         56.16   46.70     1.91         58.54   0.37       2.01   23.62   12.61                     0.35   100.00  

  2002   12.97        4.97              -           1.33            0.60        0.02         64.88   43.87     5.59         67.32   0.54       1.89   16.82   11.18                     0.22   100.00  

  2008   29.19      16.28              -           2.52            0.75        0.26         75.72   33.56    11.02         78.53   1.30       1.51     9.78     8.21                     0.37   100.00  

  - Malaysia 1992     7.61        0.82           0.18            -              0.04       0.001         54.77   44.61     1.22         56.05   0.47       0.81   22.97   14.71                     0.37   100.00  

  1996     7.18        1.31           0.66            -              0.17        0.01         55.22   43.91     1.79         56.65   0.37       1.07   23.85   13.90                     0.38   100.00  

  2002   13.26        4.16           1.50            -              0.75        0.10         54.86   32.66     5.33         56.14   0.43       0.85   18.22   20.01                     0.09   100.00  

  2008   21.42      12.36           2.87            -              0.63        0.23         58.00   23.35    10.83         59.76   1.07       0.70   21.27   14.01                     0.40   100.00  

  - Philippines 1992     5.08        0.58           0.04         0.32               -              -           68.72   60.99     0.77         69.78   0.23       0.83   13.19   12.01                     0.08   100.00  

  1996     8.78        2.35           0.45         1.64               -          0.00         70.53   53.31     1.33         71.58   0.16       0.88   10.65   11.13                     0.24   100.00  

  2002   16.58        6.49           3.58         1.29               -          0.25         72.39   46.76     3.99         73.49   0.33       0.77     9.30     9.04                     1.20   100.00  

  2008   39.86      24.21           8.80         1.17               -          0.96         77.90   27.17     6.73         80.55   2.04       0.60     7.87     7.37                     0.06   100.00  

  - Vietnam 1992  -   -   -   -   -   -   -   -   -   -   -   -   -   -   -   -  

  1996  -   -   -   -   -   -   -   -   -   -   -   -   -   -   -   -  

  2002   16.55        6.49           1.47         1.10            0.27            -           61.40   18.03    12.22         62.01   0.16       0.45   19.88     3.01                   0.002   100.00  

  2008   17.61        8.40           2.35         1.07            0.40            -           72.51   17.01    27.39         73.00   0.30       0.20   13.12     6.26                     0.30   100.00  

�̧É¤µ: �Îµ�ª��µ��µ��o°¤¼¨�µ¦�oµ UN Comtrade 
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 ASEAN Thailand Indonesia Malaysia Philippines Vietnam ASEAN+3 Japan China Rep. of Korea ASEAN+6 India CER EU  NAFTA Mercosur+Chile World 
Exports+Imports: Automotive industry (%) 
ASEAN 1992   11.20        2.06           0.14         3.73            0.48        0.22         53.23   38.93     1.40                 1.70         54.99   0.47       1.28   21.46   16.43                     0.25   100.00  

  1996   15.43        2.95           0.40         5.57            0.92        0.58         57.87   37.80     2.18                 2.45         59.84   0.53       1.44   20.50   12.67                     0.36   100.00  

  2002   20.46        4.71           1.52         5.31            1.71        0.78         55.82   26.88     5.37                 3.10         58.73   0.81       2.10   18.19   13.69                     0.32   100.00  

  2008   25.57        6.61           6.40         4.89            1.80        1.15         56.25   19.49     8.37                 2.82         61.30   1.79       3.26   16.00   11.75                     0.95   100.00  

  - Thailand 1992     6.54           -             0.19         0.98            0.28        0.11         66.18   56.99     0.84                 1.82         66.92   0.15       0.59   20.46     7.90                     0.09   100.00  

  1996   10.45           -             0.47         1.87            1.24        0.94         67.01   53.22     1.53                 1.81         68.01   0.19       0.82   18.31     8.80                     0.25   100.00  

  2002   17.83           -             3.03         4.14            2.96        1.20         58.56   35.55     3.40                 1.78         62.83   0.60       3.67   16.54     8.64                     0.50   100.00  

  2008   22.23           -             7.02         5.48            3.26        1.84         53.89   24.59     5.10                 1.96         62.83   1.53       7.42   13.23     6.56                     2.01   100.00  

  - Indonesia 1992     4.75        0.25              -           0.65            0.06        0.39         50.51   42.61     1.59                 1.56         52.32   0.23       1.57   24.41   18.61                     0.31   100.00  

  1996     7.70        0.68              -           1.22            0.26        0.27         56.75   43.95     1.81                 3.29         59.10   0.34       2.00   22.30   12.61                     0.38   100.00  

  2002   22.64        5.27              -           2.72            1.79        0.69         65.94   36.78     4.51                 2.02         68.49   0.54       2.02   14.42   11.18                     0.38   100.00  

  2008   33.09      15.46              -           3.98            1.90        0.92         72.36   28.83     8.85                 1.58         75.22   1.32       1.54     9.32     7.55                     0.81   100.00  

  - Malaysia 1992   12.20        1.19           0.40            -              0.15        0.01         53.29   38.84     1.09                 1.17         54.82   0.42       1.11   24.33   13.66                     0.33   100.00  

  1996   13.22        2.07           1.08            -              0.65        0.09         54.56   37.38     1.88                 2.08         56.42   0.37       1.49   23.45   13.49                     0.40   100.00  

  2002   21.30        4.89           2.35            -              0.97        0.27         55.52   25.66     5.40                 3.15         57.29   0.46       1.31   16.84   18.16                     0.12   100.00  

  2008   25.32      11.39           3.85            -              0.81        0.56         55.46   17.96     9.93                 2.26         58.03   1.27       1.30   19.02   14.40                     0.47   100.00  

  - Philippines 1992     6.02        1.32           0.08         0.48               -          0.11         67.02   58.44     0.74                 1.82         68.08   0.22       0.84   12.92   13.61                     0.13   100.00  

  1996   10.78        3.65           0.77         1.97               -          0.02         68.02   49.67     1.23                 6.35         69.34   0.15       1.16   12.09   11.93                     0.22   100.00  

  2002   20.11      10.04           3.47         2.05               -          0.40         65.44   38.78     3.06                 3.50         66.59   0.39       0.76   14.58   11.59                     0.90   100.00  

  2008   35.02      22.19           7.03         1.50               -          1.25         67.79   25.27     4.70                 2.80         70.21   1.81       0.61   18.48     6.91                     0.26   100.00  

  - Vietnam 1992  -   -   -   -   -   -   -   -   -   -   -   -   -   -   -   -   -  

  1996  -   -   -   -   -   -   -   -   -   -   -   -   -   -   -   -   -  

  2002   15.84        6.10           1.43         1.06            0.46            -           58.16   17.72    11.13               13.46         58.96   0.14       0.66   22.21     3.47                     0.06   100.00  

  2008   17.86        8.03           2.34         1.21            0.94            -           71.02   20.37    23.64                 9.16         71.60   0.30       0.28   12.71     7.95                     0.47   100.00  

�̧É¤µ: �Îµ�ª��µ��µ��o°¤¼¨�µ¦�oµ UN Comtrade 
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4.3) �µ¦�oµ�´�Á°�£µ¥Ä�°»�­µ®�¦¦¤Á�¸¥ª�´��°�°»�­µ®�¦¦¤¥µ�¥��rÄ�°µÁ�¸¥�(5) 
�µ¦«¹�¬µ�¸Êª·Á�¦µ³®r�nµ�´��¸�µ¦�oµ�́�Á°�£µ¥Ä�°»�­µ®�¦¦¤Á�¸¥ª�́��°�°»�­µ®�¦¦¤¥µ�¥��r

Ä�°µÁ�¸¥�(5) �¸ÉÁ�}��µ��µ¦�¨·�¥µ�¥��r¥��r�¸É­Îµ�´��°��¦·¬́��oµ¤�µ�· Å�oÂ�n Å�¥ °·�Ã��¸Á�¸¥ 

¢d ·̈��d�­r ¤µÁ¨Á�¸¥ Â¨³Áª¸¥��µ¤ Ã�¥Á�o�ª·Á�¦µ³®r°»�­µ®�¦¦¤¥µ�¥��rÄ�£µ¡¦ª¤ ¦ª¤�´Ê�ª·Á�¦µ³®rÄ�
¦³�´��¨»n¤­·��oµ�¦³Á£�¦�¥��r­ÎµÁ¦È�¦¼�Â¨³�¦³Á£��·Ê�­nª�¦�¥��rÄ��e 1992, 1996, 2002 Â¨³ 2008 

�¨�µ¦«¹�¬µ¡�ªnµ ¤¼¨�nµ�µ¦�oµ�́�Á°�Ä�°»�­µ®�¦¦¤Á�¸¥ª�́��°�°»�­µ®�¦¦¤¥µ�¥��rÃ�¥¦ª¤Ä�
£¼¤·£µ�°µÁ�¸¥�¤¸Â�ªÃ�o¤Á¡·É¤¤µ��¹Ê�°¥nµ��n°Á�ºÉ°�  

¦¼��¸É 3 ¤¼¨�nµ�µ¦�oµ�́�Á°�£µ¥Ä�°»�­µ®�¦¦¤Á�¸¥ª�́��°�°»�­µ®�¦¦¤¥µ�¥��rÄ�°µÁ�¸¥�(5) 

 
�̧É¤µ: �Îµ�ª��µ��µ��o°¤¼¨�µ¦�oµ UN Comtrade 

Ä��e 2008 ¤¼¨�nµ�µ¦�oµ�́�Á°�Ä�°»�­µ®�¦¦¤Á�¸¥ªÄ�­·��oµ�¦³Á£��·Ê�­nª�¦�¥��r¤̧¤¼¨�nµ
¤µ��ªnµ¦�¥��r­ÎµÁ¦È�¦¼� (�¼¦¼��¸É 3) Ã�¥Á�¡µ³�µ¦�oµ£µ¥Ä�°»�­µ®�¦¦¤Á�¸¥ª�́�Â��Â�ª�·É�Ä��·Ê�­nª�
¦�¥��r�¸É¤¼¨�nµÁ¡·É¤�¹Ê�¤µ�Ä��¨»n¤­·��oµ�¸É¤̧�»�£µ¡�ÉÎµ (Low-Quality Vertical Intra-Industry Trade: 

LQVIIT) Á�ºÉ°��µ�­·��oµ�¦³Á£��¸ÊÅ¤nÅ�oÄ�oÁ��Ã�Ã¨¥¸�µ¦�¨·��¸É�´��o°��¹�¤¸�µ¦�oµ�́�Á°�Ä�°»�­µ®�¦¦¤Ä�
­·��oµ�¦³Á£��·Ê�­nª�¦�¥��r�¸É¤¸¤¼¨�nµ¤µ�Á¡¦µ³­·��oµ­µ¤µ¦�Ä�o��Â���́�Å�o �¦³�°��´�£¼¤·£µ�
°µÁ�¸¥�Á�}��µ��µ¦�¨·��¸É­Îµ�´� �ÎµÄ®o�¦·¬́�Â¤n�ÎµÁ�·��µ¦�nµ¥�°�Á��Ã�Ã¨¥¸­¼n�¦·¬́�¨¼��ÎµÄ®o�ªµ¤
Â���nµ��°��»�£µ¡­·��oµÅ¤nÂ���nµ��´�¤µ��´� �´��´Ê��¦·¬́��oµ¤�µ�·�¸É¤µ¨��»�� ·̈�¦�¥��rÄ��µ��µ¦
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� ·̈�Ä��¦³Á�«£¼¤·£µ�°µÁ�¸¥��¹�¤´��ºÊ°�µ¥�·Ê�­nª�¦³®ªnµ��́� Ã�¥Á�¡µ³�µ¦�ÎµÁ�oµ�·Ê�­nª��¸É¤̧¦µ�µ�¼�
Á¡ºÉ°¨��o��»�Ä��µ¦�¨·� Â�n°¥nµ�Å¦�È�µ¤ �µ¦�oµ£µ¥Ä�°»�­µ®�¦¦¤Á�¸¥ª�́�Â��Â�ª�·É�Ä�� »̈n¤­·��oµ�¸É
¤̧�»�£µ¡­¼� (High-Quality Vertical Intra-Industry Trade: HQVIIT) �°�­·��oµ¦�¥��r­ÎµÁ¦È�¦¼�Â¨³
�·Ê�­nª�¦�¥��r�È¤̧Â�ªÃ�o¤Á¡·É¤�¹Ê� Á�ºÉ°��µ��¦·¬́�Â¤n�¸É�Îµ�µ¦�¨·�¦�¥��r¤̧Â���¸É�³Á¡·É¤�Îµ¨´��µ¦�¨·�Ä�
£¼¤·£µ��¸Ê¤µ��¹Ê�Â¨³Á º̈°�Á�}��µ��µ¦�¨·��¸É­Îµ�´�Á¡¦µ³Á«¦¬��·��¸É�Îµ¨´��¥µ¥�´ª°¥nµ��n°Á�ºÉ°� �ÎµÄ®o
�¦·¬́�Â¤n�nµ¥Ã°��ªµ¤¦¼oÂ¨³Á��Ã�Ã¨¥¸Ä��µ¦�¨·� ¦ª¤�´Ê�¤¸�µ¦�´Ê�«¼�¥rª·�´¥Â¨³¡´��µ (R&D) Ä�£¼¤·£µ�
�¸Ê¤µ�¥·É��¹Ê��oª¥ 

Á¤ºÉ°¡·�µ¦�µÄ�¦³�´��¦³Á�«Ä�£¼¤·£µ�°µÁ�¸¥�Â¨oª ¡�ªnµ Ä��e 2008 ¦¼�Â���µ��µ¦�oµÄ�
°»�­µ®�¦¦¤¥µ�¥��rÃ�¥¦ª¤Ä�£¼¤·£µ�°µÁ�¸¥��¦³�°��oª¥ 2 ¦¼�Â�� �¨nµª�º° ¦¼�Â��Â¦� ¤̧�µ¦�oµ
£µ¥Ä�°»�­µ®�¦¦¤Á�¸¥ª�́��µ¤Â�ª�°��¸É¤µ��ªnµ�µ¦�oµ£µ¥Ä�°»�­µ®�¦¦¤Á�¸¥ª�́��µ¤Â�ª�·É� 
Ã�¥Á�¡µ³­·��oµ�¦³Á£��·Ê�­nª�¦�¥��r Ã�¥�¦³Á�«�¸É¤̧¦¼�Â���µ¦�oµÄ�΅�¬�³�¸ÊÅ�oÂ�n �¦³Á�«Å�¥Â¨³
°·�Ã��¸Á�¸¥ (�¼�µ¦µ��¸É 5) Á�ºÉ°��µ��´Ê�­°��¦³Á�«�¸ÊÁ�}��µ��µ¦�¨·�¦�¥��r�¸É­Îµ�´��°��¦·¬́��oµ¤�µ�·�¸É
Á�}��¦·¬́�Â¤n�¹É�¤¸�¨¥»��r�¸É�´�Á��Ä��µ¦Â�n��¦³Á£�¦�¥��r�¸É�³�¨·�Ä�Â�n¨³�¦³Á�«Á¡ºÉ°�µ¦­n�°°�Å�
£¼¤·£µ�°ºÉ� �´��´Ê� ¦�¥��r�¸É�¨·��µ��´Ê�­°��¦³Á�«�¸Ê�¹�Á�}�¦�¥��r��¨³¦»n��́� ¥��´ª°¥nµ�Á�n� Ã�Ã¥�oµÄ�o
Å�¥Á�}��µ��µ¦�¨·�¦�¥��r�´É� Á�n� Vios, Altis, Camry ¦»n��ÉÎµ�ªnµ 2,400 �¸�¸, Fortuner, Prius, Â¨³¦�
�¦³�³ Ä���³�¸É°·�Ã��¸Á�¸¥Á�}��µ��µ¦�¨·�¦�°Á���¦³­��r Á�n� Avanza Â¨³ Innova ®¦º°Ä��¦�¸�°�
±°��oµ�¸ÉÄ�oÅ�¥Á�}��µ��µ¦�¨·�¦�¥��r�´É� (City, Jazz, Civic Â¨³ Accord) ��³�¸ÉÄ�o°·�Ã��¸Á�¸¥Á�}��µ�
�µ¦�¨·�¦�¥��r°Á���¦³­��r (Honda Stream) Â¨³�Îµ¨´�¤¸Â���¸É�³�¨·�¦�°¸Ã��µ¦r�oª¥ (Brio) Á�}��o� 

¦¼�Â���¸É­°��º° �µ¦�oµ£µ¥Ä�°»�­µ®�¦¦¤Á�¸¥ª�́��µ¤Â�ª�·É��¸É¤µ��ªnµ�µ¦�oµ£µ¥Ä�
°»�­µ®�¦¦¤Á�¸¥ª�́��µ¤Â�ª�°� ¦¼�Â���µ��µ¦�oµÄ�°»�­µ®�¦¦¤¥µ�¥��rÄ�¨´�¬�³�¸Ê�³¡�Ä�
�¦³Á�«¢d¨·��d�­r ¤µÁ¨Á�¸¥ Â¨³Áª¸¥��µ¤ ­´�­nª��µ¦�oµ£µ¥Ä�°»�­µ®�¦¦¤�µ¤Â�ª�·É��°�­·��oµ�¸É¤̧
�»�£µ¡�ÉÎµ¤¸Â�ªÃ�o¤Á¡·É¤¤µ��ªnµ­·��oµ�¸É¤¸�»�£µ¡­¼� Ã�¥Á�¡µ³­·��oµ�¦³Á£��·Ê�­nª�¦�¥��r�¸É¤̧�µ¦Ä�o
Á��Ã�Ã¨¥¸Ä��µ¦�¨·�Å¤n­¼�¤µ��´� ­·��oµ�¹�­µ¤µ¦�Ä�o��Â���´�Å�o�ÎµÄ®o�¼o�¨·�¦�¥��rÁ º̈°�Ä�o�·Ê�­nª�
�µ��¦³Á�«�¸É¤̧�o��»��µ¦� ·̈��ÉÎµ Ã�¥Á�¡µ³Ä��¦�¸�°�¤µÁ¨Á�¸¥�¸É¤̧�µ¦�¨·�¦�¥��rÂ®n��µ�·£µ¥Ä�o�¦µ
­·��oµ�°���Á°��¹�¤¸�µ¦�ºÊ°�µ¥�·Ê�­nª��µ��¦³Á�«Ä�£¼¤·£µ�°µÁ�¸¥��¸É¤̧�o��»��µ¦�¨·��¸É�ÉÎµ�ªnµ 
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�µ¦µ��¸É 5 �µ¦�oµ�́�Á°�£µ¥Ä�°»�­µ®�¦¦¤Á�¸¥ª�́��°�°»�­µ®�¦¦¤¥µ�¥��rÄ�°µÁ�¸¥�(5) �e 1992, 1996, 2002, Â¨³ 2008 

( öµ�Á®¦¸¥�­®¦�́², ¦o°¥¨³) 

 
°»�­µ®�¦¦¤¥µ�¥��rÃ�¥¦ª¤ ¦�¥��r­ÎµÁ¦È�¦¼� �·Ê�­nª�¦�¥��r 

1992 1996 2002 2008 1992 1996 2002 2008 1992 1996 2002 2008 

Å�¥ 

(1) ¤¼¨�nµ�µ¦�oµÃ�¥¦ª¤ ( öµ�Á®¦¸¥�­®¦�́²) 

(2) ¦¼�Â���µ¦�oµ (%) 

(2.1) One-Way Trade (OWT) 

(2.2) Intra-Industry Trade (IIT) ®¦º° GL Index 

x Not Classified IIT 

x Horizontal Intra-Industry Trade (HIIT) 

x Vertical Intra-Industry Trade (VIIT) 

- Low-Quality Vertical Intra-Industry Trade (LQVIIT) 

- High-Quality Vertical Intra-Industry Trade (HQVIIT) 

 

110.45 

 

18.26 

81.74 

- 

- 

81.74 

81.74 

- 

 

654.41 

 

26.70 

73.30 

- 

- 

73.30 

45.18 

28.13 

 

1,483.35 

 

17.75 

82.25 

0.81 

19.19 

62.25 

62.25 

- 

 

7,722.34 

 

41.81 

58.19 

- 

32.34 

25.85 

25.85 

- 

 

12.98 

 

69.22 

30.78 

30.78 

- 

- 

- 

- 

 

172.33 

 

97.66 

2.34 

- 

- 

2.34 

1.10 

1.23 

 

306.05 

 

65.94 

34.06 

- 

14.79 

19.27 

17.13 

2.14 

 

2,666.03 

 

77.89 

22.11 

- 

9.98 

12.12 

2.22 

9.90 

 

97.47 

 

11.47 

88.53 

- 

- 

88.53 

88.53 

- 

 

482.08 

 

1.33 

98.67 

- 

- 

98.67 

54.40 

37.74 

 

1,177.30 

 

5.22 

94.78 

5.04 

49.74 

40.00 

40.00 

- 

 

5,056.31 

 

22.79 

77.21 

- 

41.04 

36.18 

36.18 

- 

°·�Ã��¸Á�̧¥ 

(1) ¤¼¨�nµ�µ¦�oµÃ�¥¦ª¤ ( öµ�Á®¦¸¥�­®¦�́²) 

(2) ¦¼�Â���µ¦�oµ (%) 

(2.1) One-Way Trade (OWT) 

(2.2) Intra-Industry Trade (IIT) ®¦º° GL Index 

x Not Classified IIT 

x Horizontal Intra-Industry Trade (HIIT) 

x Vertical Intra-Industry Trade (VIIT) 

- Low-Quality Vertical Intra-Industry Trade (LQVIIT) 

- High-Quality Vertical Intra-Industry Trade (HQVIIT) 

 

67.90 

 

4.14 

95.86 

27.58 

30.39 

37.90 

32.63 

3.14 

 

194.84 

 

4.35 

95.65 

- 

- 

95.65 

73.87 

0.56 

 

620.13 

 

0.07 

99.93 

29.44 

61.55 

8.95 

8.63 

0.31 

 

4,647.93 

 

36.97 

63.03 

11.41 

44.65 

6.98 

5.21 

1.77 

 

27.42 

 

72.91 

27.09 

14.37 

10.60 

2.11 

- 

2.11 

 

67.27 

 

46.43 

53.57 

- 

- 

53.57 

53.50 

0.07 

 

169.26 

 

26.50 

73.50 

5.88 

3.10 

64.52 

36.83 

0.32 

 

1,816.97 

 

45.83 

54.17 

23.74 

12.47 

17.96 

13.66 

0.22 

 

40.48 

 

56.34 

43.66 

- 

30.75 

12.91 

7.69 

5.21 

 

130.57 

 

30.51 

69.49 

- 

21.51 

47.98 

47.98 

- 

 

450.87 

 

10.04 

89.96 

8.11 

70.83 

11.02 

10.71 

0.31 

 

2,830.97 

 

31.28 

68.72 

5.77 

52.63 

10.32 

7.56 

2.76 
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°»�­µ®�¦¦¤¥µ�¥��rÃ�¥¦ª¤ ¦�¥��r­ÎµÁ¦È�¦¼� �·Ê�­nª�¦�¥��r 

1992 1996 2002 2008 1992 1996 2002 2008 1992 1996 2002 2008 

¢d ·̈��d�­r 

(1) ¤¼¨�nµ�µ¦�oµÃ�¥¦ª¤ ( öµ�Á®¦¸¥�­®¦�́²) 

(2) ¦¼�Â���µ¦�oµ (%) 

(2.1) One-Way Trade (OWT) 

(2.2) Intra-Industry Trade (IIT) ®¦º° GL Index 

x Not Classified IIT 

x Horizontal Intra-Industry Trade (HIIT) 

x Vertical Intra-Industry Trade (VIIT) 

- Low-Quality Vertical Intra-Industry Trade (LQVIIT) 

- High-Quality Vertical Intra-Industry Trade (HQVIIT) 

 

30.50 

 

11.87 

88.13 

- 

- 

88.13 

- 

88.13 

 

273.74 

 

21.44 

76.56 

- 

16.67 

61.89 

- 

61.89 

 

547.72 

 

8.43 

91.57 

- 

1.95 

89.62 

- 

89.62 

 

1,941.32 

 

25.19 

74.81 

- 

- 

74.81 

- 

74.81 

 

2.83 

 

6.97 

93.03 

93.03 

- 

- 

- 

- 

 

62.84 

 

98.60 

1.40 

- 

- 

1.40 

- 

1.40 

 

191.92 

 

69.97 

30.03 

- 

20.81 

9.21 

2.73 

6.49 

 

1,154.81 

 

82.52 

17.48 

- 

13.96 

3.52 

- 

3.52 

 

27.68 

 

12.37 

87.63 

9.80 

52.81 

25.02 

- 

25.02 

 

210.91 

 

1.55 

98.45 

26.63 

21.52 

50.30 

- 

50.30 

 

355.80 

 

50.72 

49.28 

- 

- 

49.28 

- 

49.28 

 

786.51 

 

58.99 

41.01 

- 

- 

41.01 

- 

41.01 

¤µÁ¨Á�¸¥ 

(1) ¤¼¨�nµ�µ¦�oµÃ�¥¦ª¤ ( öµ�Á®¦¸¥�­®¦�́²) 

(2) ¦¼�Â���µ¦�oµ (%) 

(2.1) One-Way Trade (OWT) 

(2.2) Intra-Industry Trade (IIT) ®¦º° GL Index 

x Not Classified IIT 

x Horizontal Intra-Industry Trade (HIIT) 

x Vertical Intra-Industry Trade (VIIT) 

- Low-Quality Vertical Intra-Industry Trade (LQVIIT) 

- High-Quality Vertical Intra-Industry Trade (HQVIIT) 

 

110.06 

 

0.62 

99.38 

99.38 

- 

- 

- 

- 

 

473.73 

 

9.78 

90.22 

90.22 

- 

- 

- 

- 

 

890.32 

 

8.28 

91.72 

6.47 

46.16 

39.10 

14.18 

24.92 

 

3,645.27 

 

30.09 

69.91 

- 

23.12 

46.79 

41.88 

1.88 

 

10.98 

 

15.23 

84.77 

84.77 

- 

- 

- 

- 

 

47.79 

 

2.89 

97.11 

97.11 

- 

- 

- 

- 

 

45.43 

 

5.73 

94.27 

29.32 

7.75 

56.88 

33.27 

0.40 

 

816.85 

 

70.68 

29.32 

- 

- 

29.32 

29.32 

- 

 

99.07 

 

2.37 

97.63 

97.63 

- 

- 

- 

- 

 

425.94 

 

11.20 

88.80 

88.80 

- 

- 

- 

- 

 

844.89 

 

9.03 

90.97 

3.37 

46.85 

40.76 

14.42 

25.84 

 

2,828.42 

 

18.36 

81.64 

- 

- 

81.64 

50.19 

24.83 
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°»�­µ®�¦¦¤¥µ�¥��rÃ�¥¦ª¤ ¦�¥��r­ÎµÁ¦È�¦¼� �·Ê�­nª�¦�¥��r 

1992 1996 2002 2008 1992 1996 2002 2008 1992 1996 2002 2008 

Áª̧¥��µ¤ 

(1) ¤¼¨�nµ�µ¦�oµÃ�¥¦ª¤ ( öµ�Á®¦¸¥�­®¦�́²) 

(2) ¦¼�Â���µ¦�oµ (%) 

(2.1) One-Way Trade (OWT) 

(2.2) Intra-Industry Trade (IIT) ®¦º° GL Index 

x Not Classified IIT 

x Horizontal Intra-Industry Trade (HIIT) 

x Vertical Intra-Industry Trade (VIIT) 

- Low-Quality Vertical Intra-Industry Trade (LQVIIT) 

- High-Quality Vertical Intra-Industry Trade (HQVIIT) 

 

- 

 

- 

- 

- 

- 

- 

- 

- 

 

- 

 

- 

- 

- 

- 

- 

- 

- 

 

249.00 

 

84.08 

15.92 

- 

- 

15.92 

4.29 

11.63 

 

1,212.01 

 

63.70 

36.30 

- 

5.88 

30.42 

20.70 

5.33 

 

- 

 

- 

- 

- 

- 

- 

- 

- 

 

- 

 

- 

- 

- 

- 

- 

- 

- 

 

158.42 

 

91.60 

8.40 

- 

2.14 

6.26 

- 

6.26 

 

242.63 

 

43.71 

56.29 

- 

10.54 

45.75 

- 

45.75 

 

- 

 

- 

- 

- 

- 

- 

- 

- 

 

- 

 

- 

- 

- 

- 

- 

- 

- 

 

90.58 

 

70.83 

29.07 

- 

- 

29.07 

14.17 

14.91 

 

969.38 

 

68.70 

31.30 

- 

- 

31.30 

18.73 

12.57 

�̧É¤µ: �Îµ�ª��µ��µ��o°¤¼¨�µ¦�oµ UN Comtrade
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5) ��­¦»� 

�µ¦«¹�¬µ�¸Ê¡�ªnµ Ä�°»�­µ®�¦¦¤¥µ�¥��r¤̧�µ¦Â�n�Â¥��´Ê��°��µ¦�¨·� (Fragmentation) 

Ã�¥Á�¡µ³�µ¦�oµ�́�Á°�Ä�¦³�´�£¼¤·£µ��¹É�¤¸Â�ªÃ�o¤Á¡·É¤¤µ��¹Ê��oª¥ �¨�µ¦«¹�¬µ�¸Ê�¸ÊÄ®oÁ®È�ªnµ°µÁ�¸¥�¤¸
Â�ªÃ�o¤�µ¦­n�°°��·Ê�­nª�¦�¥��rÂ¨³¦�¥��r­ÎµÁ¦È�¦¼�Á¡·É¤¤µ�¥·É��¹Ê� Ã�¥Á�¡µ³�·Ê�­nª�¥µ�¥��r�¹É�¤¸�µ¦
Â�n�Â¥��´Ê��°��µ¦�¨·�Ä�Â�n¨³�¦³Á�«�¸É°¥¼nÄ�£¼¤·£µ��¸Ê Â�ªÃ�o¤�°��µ¦�¨·��·Ê�­nª�¦�¥��r­nª�Ä®�n
Ä�Â�n¨³�¦³Á�«Ä�°µÁ�¸¥��³¤¸¨´�¬�³�¨·�Á�¡µ³­·��oµ�¸É��Á°�¤¸�ªµ¤�Îµ�µ�¤µ��¸É­»� Ä�­nª��°�
�µ¦Â�n�Â¥��´Ê��°��µ¦�¨·�Ä��¦³Á�«Å�¥ ¡�ªnµ �¦³Á�«Å�¥¤¸Â�ªÃ�o¤�µ¦�¨·��·Ê�­nª�Á¡ºÉ°�µ¦­n�°°�
Á¡·É¤¤µ��¹Ê� Ä���³Á�¸¥ª�́��¦³Á�«Å�¥�È¤̧�µ¦�ÎµÁ�oµ�·Ê�­nª��µ��nµ��¦³Á�«�oª¥Á�n��́�Ã�¥Á�¡µ³�¸É�»i�
Á¡ºÉ°¤µÄ�o� ·̈�¦�¥��r­ÎµÁ¦È�¦¼� Á¡¦µ³Å�¥Á�}��µ��µ¦�¨·��¸É­Îµ�´��°�£¼¤·£µ��¸Ê �°��µ��¸Ê ¥́�¡�ªnµ 

�¦³Á�«Ä�£¼¤·£µ�°µÁ�¸¥�¤¸¦³�´��µ¦�oµÄ�°»�­µ®�¦¦¤Á�¸¥ª�́�Ã�¥Á�¡µ³�·Ê�­nª�¥µ�¥��rÄ�¦³�´�­¼� 
Ã�¥Á�¡µ³�¦³Á�«Å�¥Â¨³°·�Ã��¸Á�¸¥¤¸�µ¦�oµ£µ¥Ä�°»�­µ®�¦¦¤Á�¸¥ª�́��µ¤Â�ª�°� (Horizontal 

Intra-Industry Trade) �¸É¤µ��ªnµ�µ¦�oµ£µ¥Ä�°»�­µ®�¦¦¤Á�¸¥ª�́��µ¤Â�ª�·É� Á�ºÉ°�¤µ�µ��´Ê�­°�
�¦³Á�«Á�}��µ��µ¦�¨·��¸É­Îµ�´��°��¦·¬́��oµ¤�µ�·Â¨³Á�}��¦³Á�«�¸É¤̧Á«¦¬��·��¥µ¥�´ª�ÎµÄ®o¤̧�µ¦
¨��»��°��nµ¥¦��nµ�Ç Ä��·��¦¦¤�µ�Á��Ã�Ã¨¥¸�¸É­¼��¹Ê� Á�n� «¼�¥rª·�´¥Â¨³¡´��µ Á�}��o� Ä���³�¸É
�¦³Á�«¢d¨·��d�­r ¤µÁ¨Á�¸¥ Â¨³Áª̧¥��µ¤¤¸�µ¦�oµ£µ¥Ä�°»�­µ®�¦¦¤Á�¸¥ª�´��µ¤Â�ª�·É��°��·Ê�­nª�
¥µ�¥��r�¸É¤µ��ªnµ�µ¦�oµ£µ¥Ä�°»�­µ®�¦¦¤Á�¸¥ª�́��µ¤Â�ª�°�  Ã�¥­´�­nª��µ¦�oµ£µ¥Ä�
°»�­µ®�¦¦¤�µ¤Â�ª�·É��°�­·��oµ�¸É¤̧�»�£µ¡�ÉÎµ¤¸Â�ªÃ�o¤Á¡·É¤¤µ��ªnµ­·��oµ�¸É¤̧�»�£µ¡­¼� Á�ºÉ°��µ�
­·��oµ�¦³Á£��·Ê�­nª�¦�¥��r�´��¨nµª¤¸�µ¦Ä�oÁ��Ã�Ã¨¥¸Ä��µ¦�¨·�Å¤n­¼�¤µ��´� ­·��oµ�¹�­µ¤µ¦�Ä�o
��Â���´�Å�o �ÎµÄ®o�¼o�¨·�¦�¥��rÁ º̈°�Ä�o�·Ê�­nª��µ��¦³Á�«�¸É¤̧�o��»��µ¦�¨·��ÉÎµ Ã�¥Á�¡µ³Ä��¦�¸�°�
¤µÁ¨Á�¸¥�¸É¤̧�µ¦�¨·�¦�¥��rÂ®n��µ�·£µ¥Ä�o�¦µ­·��oµ�°���Á°��¹�¤¸�µ¦�ºÊ°�µ¥�·Ê�­nª��µ��¦³Á�«Ä�
£¼¤·£µ�°µÁ�¸¥��¸É¤̧�o��»��µ¦�¨·��¸É�ÉÎµ�ªnµ �¦³�°��́�­·��·£µ¬̧�ÎµÁ�oµ�µ¤�o°��¨� AFTA �¸ÉÁ�}�«¼�¥r�Îµ
Ä®o­́�­nª��µ¦�oµ£µ¥Ä�°»�­µ®�¦¦¤�µ¤Â�ª�·É��°�­·��oµ�¸É¤̧�»�£µ¡�ÉÎµ�°��·Ê�­nª�¥µ�¥��r¤̧Â�ªÃ�o¤
Á¡·É¤�¹Ê��oª¥ �¹É�­³�o°�Ä®oÁ®È�ªnµ°»�­µ®�¦¦¤¥µ�¥��rÄ�°µÁ�¸¥�¤¸�µ¦�¥µ¥�´ªÂ¨³Â�n�Â¥��´Ê��°��µ¦
� ·̈�¦³®ªnµ��¦³Á�«­¤µ�·�Ä�£¼¤·£µ�°µÁ�¸¥�Á¡·É¤¤µ��¹Ê� ­Îµ®¦´��µ¦«¹�¬µÄ�°�µ���ª¦«¹�¬µ�{��´¥�¸É
Á�}��´ª�Îµ®���µ¦Â�n�Â¥��´Ê��°��µ¦�¨·� (Fragmentation) Â¨³�{��´¥�¸ÉÁ�}��´ª�Îµ®���µ¦�oµÄ�
°»�­µ®�¦¦¤Á�¸¥ª�́� (Intra-industry Trade) Ä�°»�­µ®�¦¦¤¥µ�¥��r�°�Å�¥ Á¡ºÉ°Ä�oÁ�}�Â�ª�µ�Ä��µ¦
�Îµ®���Ã¥�µ¥�µ¦¡´��µ°»�­µ®�¦¦¤¥µ�¥��r�°��¦³Á�«�n°Å� 



24�
�

£µ���ª� �. 

�µ¦µ��¸É 1: ¥µ�¥��rÂ¨³�·Ê�­nª��ÎµÂ���µ¤�¦³Á£�­·��oµ SITC Rev. 3 

SITC (Code) Products 
 Automotive products (vehicles) 

781 Motor cars and other motor vehicles principally designed for the transport of persons 

782 Motor vehicles for the transport of goods and special-purpose motor vehicles 

783 Road motor vehicles, n.e.s. 

785 Motor cycles (including mopeds) and cycles, motorized and non-motorized; invalid carriages 

 Automotive parts 
712 Steam turbines and other vapour turbines, and parts 

713 Internal combustion piston engines, and parts 

714 Engines and motors, non-electric parts 

716 Rotating electric plant, and parts 

718 Power-generating machinery, and parts 

731 Machine tools working by removing metal or other material 

733 Machine tools for working metal 

735 Parts, n.e.s.: for mach-tools 

737 Metalworking machinery and parts 

742 Pumps for liquids and parts 

743 Pumps, air or other gas compressors and fans, and parts  

744 Mechanical handling equipment, and parts 

746 Ball- or roller bearings 

747 Taps, cocks, valves and similar appliances for pipes 

748 Transmission shafts and cranks 

749 Non-electric parts and accessories of machinery 

784 Parts and accessories of the motor vehicles 

785 Motor cycles and cycles 

812 Sanitary, plumbing and heating fixtures and fittings 

813 Lighting fixtures and fittings 

82112 Seats of a kind used for motor vehicles 

873 Meters and counters, n.e.s. 

874 Measuring, checking, analysing and controlling instruments and apparatus, n.e.s. 

Source: UN Comtrade database (SITC Rev.3) 
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Abstract 
 

 This paper discusses the evolution of technological capability development in the 

Thai automobile industry. Japanese carmakers have adopted a similar strategy in launching 

newly developed models in Thailand before later exporting to other countries. They need to 

have close collaboration from their affiliates and suppliers in Thailand in the ‘product 

development’ stage. Thai engineers have been extending their engineering capability over the 

past ten years and now are able to handle some elements of ‘product engineering’ stages 

instead of firms’ research centers in Japan. Research findings concerning key Thai first-tier 

suppliers confirm that they have been involved in the product development stage of some 

specific models. Japanese carmakers can reap the benefits of lower transaction and 

engineering costs, while Thai suppliers prosper from technological improvements. 

Keywords: Automobile industry, Technological development, Product development, 

Technology transfer 
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 I. INTRODUCTION 
  

Thailand’s automotive industry has gradually developed and ultimately become a 

part of the GPN of many assemblers (Techakanont and Chantawatcharakorn 2012). 

Carmakers have launched new models for both domestic and export markets. For instance, 

Thailand and Indonesia were selected to be production hubs for the Toyota IMV project, 

which is a good example of a GPN because production started at almost the same time in 

its four main production bases of Thailand, Indonesia, Argentina and South Africa. 

However, the key production bases are Thailand and Indonesia with Thailand producing 

four models of the new Hilux Vigo and Indonesia specializing in one model, Innova. 

Honda uses Thailand for passenger cars (City, Jazz, Civic and Accord) and uses Indonesia 

for sports utility vehicles (Stream). Ford and Mazda have also expanded their operations in 

Thailand with new models of passenger cars and pickup trucks.  

Toyota is the most advanced firm in terms of promoting the engineering 

capabilities of Thai operations. The process started with the launch of the IMV project in 

early 2000. An important implication of this development was that it was necessary for 

assemblers, the leading firms in the network, to create and diffuse their organisational 

‘routines’ to their suppliers. In other words, some knowledge (technology) has been shared 

among firms in the production networks (Poapongsakorn and Techakanont 2008).This 

paper attempts to contribute to studies in the field of technology transfer by reporting 

research findings on supplier involvement and technology transfer concerning product 

development, using Toyota as a case study. 

Techakanont (2008) discussed the evolution of technology transfer in the Thai 

automobile industry and reported that Toyota has been particularly active in promoting 

production and engineering activities in Thai operations. With the IMV project, Toyota has 

achieved its highest annual production volume and has invested extensively in product and 

process engineering activities at TMAP-EM. The company confirmed that technology 

transfer has taken place in Thailand. However, it required active effort and significant 

investment in human capital with the considerable investment in the technical center, 

TMAP-EM, crucial to the success of such development. With the IMV’s large production 

scale and the necessity of coordinating with the global production network, Toyota needs 

to develop the engineering capacity of Thai engineers. They found that Thai engineers 

were able to undertake the drafting and checking of almost 50 percent of the drawings of 
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new parts, while Japanese engineers remained responsible for final evaluation and 

approval. In addition, the role of TMAP-EM as a center for incoming ICT from Toyota 

overseas affiliates represents evidence of the success of technology transfer and Thailand 

becoming an engineering hub (for some specific models) within the Toyota regional 

network. We believe that the success of the IMV project may be seen as the first step and 

henceforth higher responsibility in product development and product engineering will be 

transferred to TMAP-EM. 

It is of interest to investigate and analyze how a country with relatively little 

manufacturing experience could be transferred and develop the technological expertise 

necessary to attain the level of being a hub for R&D and engineering for ASEAN, and 

being an export base for several carmakers. This paper will discuss the evolution in the 

technological capabilities of companies within the Thai auto industry. Discussion will be 

based upon cases focusing on the relationship between carmakers and their suppliers.  

This paper is organized as follows. The next section discusses the conceptual 

frameworks related to technology transfer and the knowledge conversion process. In 

Section 3, we consider the development of the Thai automobile industry with respect to 

technological development taking Toyota as a case study with emphasis on supplier 

involvement in the product development stage. Finally, Section 4 presents concluding 

remarks. 

 

II. CONCEPTUAL FRAMEWORK 

 Firms in developing economies can acquire technology or develop their 

technological capabilities through many means. They may exploit their own efforts 

(R&D), learn technology from other firms, or accumulate it through experience (learning 

by doing) (e.g., Kim 1997). Technology transfer is deemed to have been successful when 

the transferred technology is translated and internalized into the overall capability of the 

recipient. Three major forms of technology transfer can be distinguished as follows: 1) 

operation technology, 2) improvement technology, and 3) development technology (the 

creation of new knowledge).2 However, at the higher level of technology, development 

��������������������������������������������������������
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technology, it can be considered as the creation of new product or process technology, or 

to be “involved” in such a stage with local suppliers. This area encompasses the focus of 

investigation in this paper. 

Technology is defined as “a way of doing something” (Nelson and Winter 1982, p. 

60) and “a collection of physical processes that transforms inputs into outputs and 

knowledge and skills that structure the activities involved in carrying out these 

transformations” (Kim 1997, p. 4). Previous literature has discussed the nature of 

technology, noting that it typically takes two main forms, “explicit” and “tacit” (Polanyi 

1962). 3 In this study, the term “technology” refers to ‘tacit knowledge’ or ‘software’ 

technologies, which are necessary to perform activities or to achieve the prerequisite 

standard of quality in the production of a part. “Performing an activity” refers to the ability 

to use tools and/or equipment to perform a particular stage of production, to test the quality 

of the part produced, or to manage the inventory, production flow, delivery, and other such 

matters.4 

Explicit knowledge refers to knowledge that can be codified and is transmissible in 

formal or systematic language, for example production manuals, technical specifications, 

and designs. It is knowledge that can be shared, transmitted, retrieved and reused relatively 

easily. Tacit knowledge is difficult to codify, communicate or transfer. Explicit technology 

is useful only when tacit knowledge enables individuals and organizations to use it. 

Otherwise, it is confined to individual human minds, which makes it difficult to codify and 

communicate. Tacit knowledge can be exchanged through action, commitments and kinds 

of involvement that allow people to share experiences, such as face-to-face communication 

or on-the-job or apprenticeship-type training (Ernst and Kim 2002). Clearly, technology 

transfer is the process of skill formation as experienced by the recipient as a direct result of 

the contributions of the technology source.  

The process is complete when the technology recipient understands and is able to 

operate, maintain, and make effective use of the transferred technology (Cohen and 
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Levinthal 1989). Therefore, evidence of the success of any technology transfer would be 

an increase in the technological capabilities of the employees of the recipient firm and the 

enhancement of the efficiency of the firm’s production process at the organizational level. 

In connection with this, a concept that helps explain this complex issue is knowledge 

conversion as outlined by Nonaka and Takeuchi (1995). They maintain that knowledge (or 

technology) is not restricted to an individual, but must be shared by all of the human 

resources within a firm, an idea that is comparable to the “routines” concept of Nelson and 

Winter (1982). Therefore, this study adopts the idea of knowledge conversion outlined by 

Nonaka and Takeuchi (1995) to analyze technology transfer and upgrading. In Figure 1, 

two major categories of knowledge are proposed, i.e., explicit and tacit knowledge., Figure 

1 also presents the two major performers within the technology transfer process, i.e. the 

technology source and the technology recipient, to show the various channels through 

which knowledge can be communicated and created.  

Figure 1 Intra-firm Technology Transfer and Knowledge Conversion 
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-Written documents
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Source: By the authors, based on the ideas of Nonaka and Takeuchi (1995), Kim (1997) and Ernst 

and Kim (2002) 

The knowledge conversion process that takes place at both levels can be described 

as follows; conversion from tacit to tacit (called socialization) takes place when one 

individual’s tacit knowledge is shared with another individual through training or face-to-

face communication, whereas conversion from explicit to explicit (combination) takes 

place when discrete pieces of explicit knowledge are combined and made into a new 

whole. Conversion from tacit to explicit (externalization) occurs when an individual or a 

group is able to articulate his or her tacit knowledge into an explicit format, while 

conversion from explicit to tacit (internalization) happens when new explicit knowledge is 

internalized and shared throughout a firm and other individuals begin to utilize it to 

broaden, extend and reframe their own tacit knowledge. As more participants in and 

around the firm become involved in the process, such conversions tend to become both 

faster and larger in scale (Nonaka and Takeuchi 1995). Nevertheless, effective knowledge 

conversion requires two important elements: an existing knowledge base (especially the 

tacit element) and an intensity of effort to develop that knowledge base. This is known as 

‘absorptive capacity’, and it is crucial in determining how fast and successfully local 

suppliers can internalize the transferred technology and make it their own. Intensity of 

effort and commitment to the process are more important than the knowledge base because 

the former creates that latter, but not vice versa. Thus, intensity of effort enables a firm to 

improve its absorptive capacity, which in turn helps it achieve technology transfer from its 

customers effectively. 

 

III. EVOLUTION OF THE THAI AUTOMOBILE INDUSTRY TO BECOME AN 

ENGINEERING HUB 

Thailand’s automotive sector has become a part of the global production network 

(GPN) of many car manufacturers. Completely built-up (CBU) vehicles and completely 

knocked-down (CKD) kits are produced by locally based suppliers, and have been a major 

export product since 2000. Automobile production in Thailand surpassed one million units 

in 2005, and in 2010 reached a new record high at 1.6 million units. Annual production of 

one-ton pickup trucks exceeds one million units for the first time. In 2011, domestic 

production and exports dropped because of two natural disasters, the tsunami in Japan and 



7 
�

flooding in Thailand. Nevertheless, production and sales in Thailand recovered quickly. 

Domestic production reached 2.4 million units, sales 1.4 million and exports 1.02 million 

in 2012, see 	������ ʹ.  This marks another important milestone for the Thai automotive 

industry. The success can be attributed to the strategic investment of all Japanese 

carmakers and the BOI investment promotion on the small eco-car program.  

Table 1 presents production capacity and export plans in 2012 and confirms the 

above. Up until the present, we have found that the Toyota IMV (Innovative International 

Multi-purpose Vehicle) project represents a good example of a GPN and illuminating for 

studying technological development in the product development stage. 5  An important 

implication of this development is that it is necessary for assemblers to create and diffuse 

their organizational ‘routines’ or ‘social technologies’ to their suppliers. In other words, 

assemblers must share knowledge (technology) with firms in the production networks and 

even beyond these networks. However, this point is not investigated in this present study. 

Rather, we will focus on the role of Toyota in transferring product development and 

product engineering to Thailand. 

Figure 2 Thailand’s Production, Sales and Exports of Automobiles (1961 – 2012.) 
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Table 1Production Capacity and Exports from Thailand in 2012 

Company Year to use Thailand 
as export base

Annual production
capacity (units) Export in 2012 Main export market

Toyota 2002 820,000 406,025 Asia, Australia, New 
Zealand, Ocenea

Mitsubishi 1990s 460,000 217233 EU, Africa, Middle East
Auto Alliance 
(Ford & Mazda) 1996 295,000 121,796 EU , Australia, New 

Zealand, Ocenea
Nissan 2010 220,000 127694 Japan  
Source: Compiled by the author, based on interviews with companies, the Thai Automotive Institute and the 

Federation of Thai Industries 

 

 a. Technology Transfer in Product Development and Design to Thailand  
  

Since 2000s, Japanese assemblers have started reconsidering their investment 

strategy in Thailand. They decided they would transfer higher levels of technology to their 

affiliates, especially concerning product development, design and product and process 

engineering technology (see Table 7). In 2003 Toyota and Mitsubishi announced a plan to 

establish a research and development center in Thailand (Business Day, January 16, 2003, 

Krungthep Thurakij, June 16, 2003. However, at that time, it was not clear if that would 

entail a new and higher wave of technology transfer. It was evident that some assemblers 

had already made progress in transferring some aspects of product and process engineering 

to their employees, such as the capability to revise some engineering design specifications 

of body parts and some components that are not safety parts.  

Under the IMV project, Toyota took the lead by setting up a research center, called 

“Toyota Technical Center Asia Pacific Thailand” or TTCAP-TH, which is one of two 

research centers (the other is in Australia). Toyota invested more than 2,700 million baht 

and commenced operations in April 2005.6 In 2007, Toyota integrated TTCAP-TH into 

Toyota Motor Asia Pacific Engineering and Manufacturing (TMAP-EM). Toyota set a 

clear goal. In that TMAP-EM aims to strengthen the operations of Toyota production 

affiliates in Asia and to promote further localization by unifying the development and 

evaluation of locally produced vehicles with local procurement and production operations.  

��������������������������������������������������������
͸���������������������������Ǥ������������������ǡ�������������������������������������������������������
�������������ǡ����������������������������
������������������
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Before transferring the manufacturing of automobiles to an overseas production 

base, the most important task, product development, must be accomplished. Product 

development activity may be divided into four major stages, namely, concept generation, 

function and structure design,7 process development (or process engineering), and, finally, 

when these activities are complete, mass production will be launched (as shown in Figure 

3). However, stiff competition in the world market forces firms to launch their production 

in other low-cost locations that are potent in engineering capability. As in the case of 

Toyota Thailand, the pattern resembles the findings of Clark and Fujimoto (1991). 

Intensive information exchange between the assembler and parts suppliers takes place at 

this stage, as the assembler relies on the suppliers’ engineering capability in both parts 

design and development. This is true for the new model launched in Thailand in 2006.8 

Figure 3 Stages of Product Development Activities 

 

 Source: Thomke and Fujimoto (2000), Figure 2, p. 131 

The IMV project was the first program in which TMT launched five newly 

designed models. After the formal announcement of the initiative in 2002, it took less than 
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three years for all models to be launched, which was considerably shorter than other 

projects in the past. The challenges facing this project concerned local customization, 

which hinges upon proper management of the economics of product development, and 

manufacturing (Osono et al. 2008, p. 100).9 

In the case of IMV, the preparation stage can be divided into five phases. The 

process flows from the development stage, onto the production preparation stage, trial, 

mass production for the domestic market and, finally, mass production for export. 

Interviews with TMT executive staff revealed that intensive technological transfer in the 

product engineering stage, concerning such matters as computer-aided design (CAD) and 

digital engineering, was a key factor accounting for this success. TMC was confident in the 

strength of the prototypes for all models which had been developed and tested in Japan. 

Thus, transferring trial production to Thailand was undertaken with controlled conviction.  

Thai engineers and management staff members were sent to TMT headquarters 

through the “Intra Company Transfer” (ICT) program to participate in the development of 

new parts for the latest models. Exposure to such cutting-edge development and testing 

processes helped Thai staff members understand how to handle problems which arose 

during subsequent trial production. It was evident that some assemblers had already made 

progress in transferring some aspects of product and process engineering to their 

employees, such as the capability to revise some engineering design features of body parts 

and some components that were not safety parts. It should be noted that, based on the 

observations of this author, Thai engineers were neither involved in the design, nor the 

development of new parts for the IMV project.  

Since 2010 Thai engineers have been working on new projects directed at the 

United States. Toyota included Thai staff in current projects (at that time) and expected 

them to be able to accumulate real experience of the kind of R&D procedures involved in 

the production of new models. Interviews with Thai engineers who were being trained at 

the plant headquarters in Japan indicated that they were able to perform analysis and revise 
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some engineering changes.10They worked with Japanese R&D engineers at the Toyota 

Technical Center (TTC) and learned R&D activities on the job. After completing the ICT 

program, these engineers went back to Thailand and worked as leaders in parts 

development and assessment at TMAP-EM. Their roles are similar to their supervisors in 

Japan, but they also serve as representing a “technical window” for TTC in Japan. 

Engineers at TMAP-EM are able to execute the parts development process on their own 

and can offer suggestions to parts suppliers in Thailand. Nonetheless, the final decision has 

to be approved by Japanese headquarters. Therefore, it can be said that TMC had partially 

transferred R&D activities to Thailand by involving Thai engineers in the R&D center in 

Japan. On-the-job training was the most effective method of transferring the ‘tacit’ skills of 

Japanese experts to Thai engineers through a ‘socialization’ process. After assimilating 

such skills, Thai engineers had to transform their skill set into a more explicit form, such as 

translating documents into Thai versions (externalization) or improving the knowledge 

they had acquired and establishing it as the new standard benchmark (combination). This 

set of explicit knowledge criteria would then be crucial for sharing with and training other 

staff members at TMAP-EM (internalization).11 

b. TMAP-EM as an Engineering Hub for Toyota 
  

TMAP-EM was involved in the product development of two minor change models 

launched in Thailand in 2009 and 2011. The latest model was adjustment involved a “big” 

minor change. Thai engineers at TMAP-EM began to have greater responsibility in product 

engineering and engineering change notices to TTC. Key parts which were redesigned with 

adjusted engineering were the hood set and fender. Considering the number of parts 

changed; this was not a big project. However, Thai engineers carried out almost all of the 

inherent engineering tasks. They became involved with TTC after receiving the design 
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drawings at the K4 stage.12Their responsibilities started with activities in the structural 

design of modified parts, as in Figure 3.  

Thai engineers were involved in design, draft drawing, stamping process analysis 

and simulation, but final approval was authorized by Japanese engineers at TMAP-EM. 

TMAP-EM had worked with TTC during the simultaneous engineering stage and almost 

all tasks were carried out in Thailand. Therefore, it can be said that the content of 

technology transfer to Thailand has been increasing and significant achievement was 

accrued in this recent project. We can summarize the development in technology transfer 

to Thailand in Table 2.  

Table 2 Product Development Technology Transferred to Thailand 
Process Stages Individual processes Before 

2002 

2002 - 

2004 

2010 onwards 

Product Development 

Concept generation J J J 

Product Planning J J J 

Product Engineering J J/T T/J 

Engineering change for local 

specifications 
J T T 

Process engineering  J/T J/T T 

Production stage 
In-house production management T T T 

Supplier management T T T 

Note: Product engineering is a process consisting of repeated engineering, prototype making and 

testing cycles that leads to the completion of formal drawings for products and parts. J = Japan; T = 

Thailand. 

Source: Adapted from Mori (2002); Fig. 2, pp. 33, and from interviews by the author. 

With regard to the status of the engineering capability of TMAP-EM, we observed 

another development. In the past, Toyota performed product development in Japan and 
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ͳʹ��Ͷ������������ǲ�����������ǳ����
�������Ǥ�������������Ǧ����������������������������������������������
�������������������������������������������Ǥ������Ͷ������������������������������������������ǡ���������
�����Ǧ�����������������������ǡ���������������������ǡ������������������������������������ǡ�����������
����������������������������������Ǥ����������������������������������������������������������
���������Ǥ����������������������ȋʹͲͲ͸Ȍ�����������������������Ǥ 
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overseas factories sent their engineers to collaborate with Japanese engineers. The situation 

was similar to the process which TTCAP-TH had employed in the past, as discussed 

earlier. The main reason for operating such a strategy lay in the insufficiency of both 

technical infrastructure and human capital at the overseas plants, especially in developing 

countries. Hence, it was economical to promote and implement this strategy. As Thailand 

has become a main production base for pickup trucks for Toyota, Thai engineers at TMAP-

EM have accumulated engineering experience through ‘learning-by-doing’ in Thailand and 

Japan (ICT programs for new projects). Thailand could be a place to offer ‘on-the-job’ 

training for Toyota engineers in Southeast Asia, as well as other countries producing the 

same product lines as Thailand, e.g., the IMV or B-cars.  

 In an interview by the author with a representative of Toyota Motor Philippines 

(TMP), it was found that they sent 12 staff members to work with TMAP-EM for a certain 

period in 2011-2012.13 Many were engineers and their responsibility was to collaborate 

with Thai and Japanese engineers on new car projects that would be assembled in the 

Philippines. These engineers will play important role in diffusing the knowledge they 

accumulated in Thailand after returning to the Philippines. The process of technology 

transfer and knowledge conversion resembles the case of Thai engineers learning in Japan 

discussed previously in this paper.  

Based on interviews with TMAP-EM executives, we learned that currently many 

engineers from overseas are working in Thailand. TMAP-EM is sending engineers to be 

employed in Japan and is accepting engineers to work in Thailand. Although complete data 

were unable to obtain, interviews with staff at the Body Engineering Department of 

TMAP-EM confirmed this argument. In 2011, there were four engineers from other 

countries, including Argentina (a production base for IMV), Taiwan (B-car production), 

Indonesia (IMV and B-cars), and the Philippines (B-cars). The period of incoming ICT 

lasted for about 1-2 years and their position and responsibilities are shown in Table 3. 

Thus, based on these observations we can say that Thailand has gradually developed and 

become an engineering hub, at least for Toyota overseas operations.  

Table 3 Incoming ICT to the Body Engineering Department at TMAP-EM 

��������������������������������������������������������
ͳ͵�����������������������������������������������������������������������������ʹǡ�ʹͲͳͳǤ�
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Country No. of person Position Duration Year Topic

Argentina 1 Senior engineer 1 year 2010-2011
Support and collaborate their project in process 
engineering

Taiwan 1 Senior engineer 1 year 2011
Support Thailand and regionaly project in  
product and process engineering

Indonesia 1 Senior engineer 2 years 2011-2012
Support Thailand and regionaly project in  
product and process engineering

Philippines 1 Senior engineer 1.5 years 2011-2012
Support Thailand and regionaly project in  
product and process engineering  

Source: By the author, based on interviews with TMAP-EM staff in 2011. 

 

 c. Supplier Involvement in Product Development in Thailand  
  

As shown in ������ ʹ, product development has partially transferred to Thailand. 

Interviews with TMAP-EM representatives have confirmed this. The author has 

interviewed executives at two large Thai conglomerates, which have long served as first- 

and second-tier suppliers to carmakers in Thailand. Two case studies will be drawn upon to 

shed light on the actual practice of supplier involvement in the product development stage 

of a number of carmakers in Thailand in their headquarters or technical centers abroad.  

Case 1: Supplier A –  
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�����ʹ�Ȃ������������

Supplier B belongs to the B-Group, which is a public company. Its main products 

are coil springs, leaf springs, brake parts and axel shafts. B-Group is one of the biggest 1st 

and 2nd –tier automotive parts suppliers in Thailand. It was established in 1975 and aims to 

be to a leader in automotive parts manufacturing in the ASEAN region, providing end-to-

end services, and growing exponentially alongside its customers, which include all the key 

players in the industry in Thailand. It acquires technology from technical licensing and 

joint ventures and has various kinds of technical relationships with international 

organizations. For instance, it employs Japanese engineers to access their technical advice 

in the advancement of research and development activities.  
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 IV. CONCLUDING REMARKS 
  

 In this paper we have discussed the evolution of technology development in the 

Thai automobile industry. Among several carmakers, Toyota has been active in promoting 

production and engineering activities in Thai operations. Since the IMV project in 2004, 

Toyota has registered its highest annual production volume and has invested extensively in 

product and process engineering activities at TMAP-EM. Our discussion shows that 

technology transfer has taken place in Thailand and the process has been incremental. It 

requires active effort and significant investment in human capital. The considerable 

investment in TTCAP-TH, which was later integrated into TMAP-EM, in the early 2000s 

represented a remarkable milestone in such development.  

Toyota will construct a new plant and production capacity will reach one million 

units in the near future. During 2004 and 2011, Thailand was assigned to take 

responsibility in new projects and acquire higher levels of product engineering and design. 

We found that the role of TMAP-EM has been gradually to become an engineering center, 

exploiting incoming ICT from Toyota overseas affiliates in the development and 

preparation for launch of new models. Higher standards and responsibility in product 

development and product engineering will be transferred to TMAP-EM in the near future. 

In 2004 Japanese engineers took full responsibility in everything related to 

engineering, such as drafting, checking and approving drawings for the IMV project. 

During 2004 and 2011 Thailand was assigned to take responsibility in new projects; an 

important one of which involved the big, minor change of the IMV launched in 2011. This 

author found that Thai engineers were able to accomplish all the drafting and checking of 

almost 50 per cent of new parts drawings, while Japanese engineers were still responsible 

for the final evaluation and approval. In addition, the role of TMAP-EM as a center for 

incoming ICT from Toyota overseas affiliates can be seen as evidence of the success of 

technology transfer and Thailand becoming an engineering hub (for some specific models) 
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within the Toyota regional network. We believe that the success of the IMV project was 

the first step and higher responsibility in product development and product engineering 

will be transferred to TMAP-EM.  

We also found that when car manufacturers allocate more investment in Thailand in 

both production and engineering, they require more effort from part suppliers. Involvement 

in the product engineering and product development becomes more intense. Findings from 

the two case studies confirm this fact. Recently, TMAP-EM has requested Toyota suppliers 

to send experienced engineers to collaborate with their own staff. Although this represents 

a new phase of development in Thailand, some missing links exist. Findings in this paper 

suggest that local firms are weak in higher technology activities, such as product 

engineering, design, and testing. Only large companies with sufficient capital and existing 

business opportunities are able to find a way to access technology. They achieve this by 

purchasing technology and testing equipment, hiring Japanese experts, striking joint 

ventures with key partners, and so on. Hence, small companies are liable to be left behind, 

unable to catch up with the higher level of technical requirements. Policy makers need to 

consider some provision of support services, such as testing facilities, or research grants 

for local companies.  

Particular to the automotive industry, Thailand has been fortunate that successive 

governments took a series of progressive steps to liberalize the automotive industry at the 

right time. Streamlined and coherent rational policies were able to shape the behaviour of 

foreign firms in developing and upgrading the technological capabilities of their affiliates. 

These combined factors transformed Thailand’s automotive industry to become an export-

oriented concern. As a developing country, Thailand can be seen as representing a success 

story of policy-driven, trade protectionism during the early stages of industrialization. 

However, it should be noted that a gradual shift in the policy regime towards private-led 

industrialization and trade liberalization was essential. Findings in this paper suggest that a 

large scale of production is a necessary condition for assemblers when considering 

transferring newer and higher levels of technology. Nevertheless, other factors are also 

complementary to the success of any initiative, such as the readiness of infrastructure, 

human resources, and economic and political stability. 
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