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Figure 2.1: World Automobile Production and its Distributions, 1900-2010
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Notes: The grey bar shows the total production volume of automobiles in North America and, Westem
Europe and the black line with squares represents its share in world productions. The orange bar shows the
production volume of the rest of the world and the black line with triangles represents its share in world
production, The production volume is presented in millions.

Source: Nikkan Jidosha Shinbun and Nikkan Jidosha Kaigisho [Automobile Newspaper and Automobile
Business Association of Japan] (1999) and International Organisation of Motor Vehicle Manufacturers
(OICA): http://www.oica.net

The automobile industry first developed in Western Europe from the late 19" century to the
carly 20* century. In 1886, Karl Benz and Gottliecb Daimler in Germany invented viable
automobiles which were developed into marketable commodities. as distinct from ‘onc-off”
inventor’s curiositics (Rhys 1972). This became the cradle of the automobile.” Applying Otto’s
four-stroke engine to a three-wheel vehicle, Karl Benz produced an automobile with an internal
combustion engine named “Mortorwagen™ in 1886, The Motorwagen was first sold on the market in

1888, making it the first commercially obtainable automaobile in history. Gottlieb Daimler initially

* Note that here the automobile is defined as motor vehicles powered by internal combustion engines
excluding steam-propelled vehicles and electric vehicles. Steam-propelled vehicles have a longer history,
dating back to 1665 when the Jesuit Ferdinand Verbist produced a model steam car (Rhys 1972).
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Automobile production in Western Europe was characterised by its craftsmanship. The
important factors of crafisman production are customised components, highly skilled workers, low
production volume and a wide variety of product (Dicken 2003). Although craftsman production
underpinned the automobile industry at the formative stage, the natures of the craftsmanship
restrained the further development of Europe’s automobile industry. The fundamental drawback of
craftsman production was to make it difficult for manufacturers to enjoy benefits from scale
cconomics. As a result. “production costs were high and did not drop with volume. which meant
that only the rich could afford cars” and “because cach car produced was. in effect. a prototype.

consistency and reliability were elusive” (Womack et al 2007, pp 23-24).

Figure 2.2: Production of Automobiles by Regions
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Sources: Nikkan Jidosha Shinbun and Nikkan Jidosha Kaigisho [Automobile Newspaper and Automobile
Business Association of Japan] (1999) and Intemational Organisation of Motor Vehicle Manufacturers
(OICA): hitp://www.oica.net/
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Figure 2.3: Shares of Regions in World Production
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Source: Nikkan Jidosha Shinbun and Nikkan Jidosha Kaigisho [Automobile Newspaper and Automobile
Business Association of Japan] (1999) and International Organisation of Motor Vehicle Manufacturers
(OICA): hitp://www.oica.net

It was Henry Ford who found a way to overcome the problems inherent in the craftsman
production system by introducing mass production that enabled substantial cost reductions by
increasing production volume."" The symbol of mass production was Ford's Model T that was sold
from 1908 to 1927 and reached over 15 million units of total sales during those 19 years. In
addition to the low price, the enormous popularity of Model T came from its user-friendliness:
almost anyone could drive and fix this automobile without a chauffeur or mechanic (Womack et al
2007). The use of a transmission system with planetary gearing made it easier for drivers to handle
the car whereas the dramatic increase in interchangeability of components allowed for the repair

and maintenance of the car. As distinct from craft production, the Model T contributed to the

" Ford’s mass production system was characterised by development of an assembly line process that
controlled the pace of production based on scientific management and permitted the production of large
volumes of standardised products due to highly standardised components and the simplified attachment of
components over highly divided production process. Ford’s mass production svstem was completed in
1913 when the Highland Park plant was built in Detroit with the installation of a moving assembly line.
See Womack et al (2007) for further information.
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producers might increase inter-firm trade with parts suppliers at home as well as their overseas
plants.

The automobile producers establish overseas plants to sell their products not only to the
domestic market but also to other markets in the same region. In addition, overseas subsidiaries of
the same parent company assemble different models in individual countries to meet the region-
wide demand. Table 2.5 shows exports of completely-built units (CBU) from Toyota’s overseas
subsidiaries. As can be observed, while the subsidiary in Canada is exporting Corolla, Camry
Solara and Matrix to the United States, counterparts in the United States are exporting Tacoma,
Avalon, Camry, Sienna, Tundra, and Sequoia to Canada. Also, while the subsidiary in Brazil is
exporting Corolla to Argentina, the counterpart in Argentina is exporting Hilux to Brazil. The same
phenomenon can be observed between home and host countries: while headquarter plants in the
home country exports their core products (e.g. Prius in the case of Toyota Motors), overseas plants

exports unique models not produced in the home country (e.g. Avalon in the case of Toyota).
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Table 2.4: Exports of Parts and Components (P&C) from Toyota’s Overseas Subsidiaries in 2002

Country Overseas Subsidiary Parts and Components Destinations l;:’,:z::;e
Canada Canadian Autoparts Toyota Inc. (CAPTIN) Aluminum wheel Japan 891
United States Toyota Motor Manufacturing Kentucky Inc (TMMK) A7, engine Japan. Canada 51
MZ. engine Japan, Canada. Australia 45
Parts for Camry Australia 7
Parts for Avalon Australia 220
Toyota Motor Manufacturing West Virginia Inc Parts for Z7Z engine Canada 157
(TMMWV) MZ. engine Japan 22
TABC Inc Catalyst Japan. Canada 310
Converter Japan, Canada 21
Bodeine Aluminum Inc Japan 22
Brazil Toyota do Brazil Ltda. (TDB) Rear axle assembly Argentina Il
United Kingdom  Toyota Motor Manufacturing UK Inc (TMUK) Piston for Z7. engine Japan, Turkey. Venezuela, Brazil, n.a
Connecting Rod South Africa
SZ engine France 68
South Africa Toyota South Africa Motors Ltd (TSAM) Parts for Hiace Japan n.a
Aluminum wheel Europe n.a
Catalyst converter Japan, Europe, Turkey n.a
Manifold Brazil, Venezuela n.a
Tiuming chain cover Brazil. Venezuela n.a
China TTME Parts for SA engine Japan 3
Tianjin Fengin Auto Parts Co., Ltd. (TFAP) Constant velocity joimt Japan 92
Processed parts Philippines 9
Tianjin Toyota Forging Co.. Ltd. (I'TFC) Forging parts Japan, Philippines 2,200
Indonesia P T. Toyota-Astra Motor (TAM) Engine block for 5K engine Japan 6
7K engine Japan, Taiwan. Philippines. 51
Malaysia. Vietnam
CKD parts for TUV Malaysia. Philippines. Vietnam. 41
Taiwan, South Africa
Malaysia T&K Manual steering gear Thailand. Philippines. Indonesia. 20

South Africa
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Figure 3.1: Exports of Automobile Parts and Components (P&C), 1988-2008
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Source: Compiled from UN Comtrade Database

Figure 3.2: Imports of Automobile Parts and Components (P&C), 1988-2008
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Figure 3.3: Exports of Completely-Built Units (CBU), 1988-2008
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Figure 3.4: Imports of Completely-Built Units (CBU), 1988-2008

180

160

D =
[

Billions USS
2

v D PSS & O D &
QQ\QQ Q\\Q\\Qq\\\\ Q)a?\\a’Q\\f\IQ\\A\\\\

N
v ’

w$=Francc =#=CGermany ~=#—ltaly =*=Japan =*=Sweden =—®=USA
Source: C ompiled from UN Comtrade Database
44



Figure 3.5: Share of Parts and Components (P&C) in Total Automobile Exports, 1988-2008
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Figure 3.6: Share of Parts and Components (P&C) in Total Automobile Imports, 1988-2008
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Sweden 0 0 0 0 4 4 2 2 1 2
Eastern Europe 1 4 0 1 16 25 5 12 9 16 3
Russia 0 | 0 0 | 2 0 | 0 ] | ]
Czech Rep. 0 | 0 0 5 5 | 2 | 1 0 0
Romania 0 0 0 0 1 | 0 | 0 | 0 0
Poland 0 | 0 0 3 5 | 2 3 6 2 2
Turkey 0 1 0 0 | 3 2 3 3 3 0 0
Africa 4 b) ] 2 5 b 3 3 3 3 | |
South Africa 2 2 0 0 2 2 0 ( 0 0 0 0
TPCs 50 36 11 10 3 34 46 42 54 47 27 29
NPCs 23 37 25 28 20 27 8 14 13 20 6 10
World 100 100 100 100 100 100 100 100 100 100 100 100

Note: "Two-year averages
Source: Compiled from UN Comtrade Database



Table 3.2: Geographical Profile of Completely-Built Units (CBU) Exports, 2001/2 and 2007/8" (%)

Exporters
Japan US Germany France Italy Sweden
Destinations 200172 2007/8 2001/2 2007/8 2001/2 2007/8 2001/2 2007/8 2001/2 2007/8 2001/2 2007/8
ASIA 15 21 10 18 10 12 5 S 4 7 9 5
Japan 2 | 4 D, 1 0 2 1 6 |
South Korea 0 ] 0 1 0 1 0 0 0 0 0 0
Thailand 0 0] 0 0 0 0 0 0 0 0 0 0
Malaysia | | 0 0 0 0 0 0 0 0 0 0
[ndonesia 0 | 0 0 0 0 0 (0] () 0 0 0
Philippines 0 0 0 0 0 0 0 0 0 0 0 0
Vietnam 0 0 0 0 0 0 0 0 0 0 0 0
China 2 3 0 2 1 3 0 0 0 0 0 2
India 0 0 0 0 0 0] 0 0 0 0 0 0
Oceania i il 2 2 | ] | | ] 1 | |
Australia 5 6 ] 2 | | 0 | ] | | ]
North America 57 39 69 48 o 16 0 1 3 5 42 18
United States 52 35 20 14 0 0 3 5 40 17
Canada 4 4 54 40 | | 0 0 0 0 9 ]
Mexico 0 1 15 8 | 0 0 0 0 0 0 0
South America 2 3 ] 3 0 ] ] | 0 0 0 0
Brazil 0 0 0 0 0 0 0 0 0 0 0 0
Argentina 0 0 0 0 0 0 0 0 0 0 0 0
Europe 15 25 15 24 66 68 88 87 89 3 46 74
Western Europe 14 14 15 21 60 58 83 78 R4 71 43 65
German 3 7 9 13 14 15 22 19 7 10
France | | 0 0 8 8 17 15 3 3
England 3 3 2 0 13 13 15 10 3 9 13 10
Spain 1 | 0 0 ) 6 17 14 8 ] 3 4
[taly 2 | 1 1 10 10 13 13 2 4
Netherlands ] | 0 | 3 3 S 2 4 2 3 4
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country level, Japan has played the most significant role, accounting for 30% of total CBU imports

in the United States.

52



Table 3.3: Geographical Profile of Parts and Components (P&C) Imports, 2001/2 and 2007/8' (%)

Importers
Japan US Germany France Italy Sweden
Source 20012 2007/8 20012 2007/8 20012 2007/8 20012 2007/8 2001/2 2007/8 20012 2007/8
ASIA 50 65 33 38 8 10 10 10 14 18 6 7l
Japan 22 16 3 3 5 4 5 B 3 2
South Korea 5 6 2 4 0 1 0 0 1 ] 1 |
Thailand 8 10 1 1 0 0 0 0 0 1 0 0
Malaysia 2 2 0 0 0 0 0 0 0 0 0 0
Indonesia 4 5 0 1 0 0 0 0 0 0 0 0
Philippines 6 6 1 1 0 0 0 0 0 0 0 0
Vietnam 3 5 0 0 0 0 0 0 0 0 0 0
China 16 29 4 11 1 2 2 2 2 5 0 |
India 0 0 0 | (0] 1 0 0] 0 2 0 |
Oceania ] 0 0 0 0 0 0 0 0 0 0 0
Australia 1 0 0 0 0 0 0 0 0 0 0 0
North America 30 11 48 41 4 3 5 4 5 3 4 3
United States 29 10 3 3 5 3 4 2 4 o
Canada 1 | 24 18 0] 0 0 0 0 0 0 0
Mexico | 1 24 23 | 0 ] 0 0 0 0 0
South America 0 0 2 2 | 1 | ] | | 1 1
Brazil 0 0 2 %) ] ] 0 ] 1 ] ] |
/\]'gcn[mu 0 0 0 0 0 0 0 0 0 0 0 0
Europe 19 23 15 17 85 84 83 83 80 77 88 89
Western Europe 18 20 15 16 55 49 77 72 71 60 85 79
German 7 8 6 9 27 26 29 26 33 30
France 2 4 2 2 11 10 18 14 9 8
England 3 2 2 ] 9 6 7 6 6 4 10 9
Spain 1 1 1 I 6 6 15 13 6 6 3 3
[taly 2 2 1 2 8 9 15 11 3 4
Netherlands 1 1 0 0 3 7 2 2 3 2 6 5
Belgium 1 ] 0 0 3 3 35 5 4 4 7 Q



Sweden 1 0 0 0 1 1 2 4 1 |
Eastern Europe 0 2 1 I 30 36 6 11 9 16 3 9
Russia 0 0 0] 0 0 0 0 0 0 0 0 0
Czech Rep. 0 0 0 0 8 10 2 3 1 2 1 2
Romania 0 0 0] 0 1 2 0 1 1 1 0 0
Poland 0 ] 0 0 6 7 ] 3 3 7 D 5
Turkey 0 0 0 0 2 3 7 | 3 3 0 1
Africa 1 0 | 1 3 3 7) 2 | ] 0] 2
South Africa 0 0 0 0 I ] 0 0 0 0 0 ]
TPCs 44 27 35 30 36 3 59 54 63 51 62 56
NPCs 41 59 33 41 22 28 8 13 3 24 5 12
World 100 100 100 100 100 100 100 100 100 100 100 100

Note: 'Two-year averages
Source: Compiled from UN Comtrade Database



Table 3.4: Geographical Profile of Completely-Built Units (CBU) Imports, 2001/2 and 2007/8" (%)

Importers
Japan US Germany France Italy Sweden
Sources 200172 2007/8 2001/2 2007/8 2001/2 2007/8 2001/2 2007/8 2001/2 2007/8 2001/2 2007/8
ASIA 2 3 32 35 10 11 8 12 11 10 11 15
Japan 26 30 8 7 5) 4 5 3 i )
South Korea 0 0 b 5 ] 2 | 2 3 2 3 2
Thailand 1 1 0 0 0 0 | 0 0 0 | ]
Malaysia 0 0 0 0 0 0 0 0 0 0 0 0
Indonesia 0 | 0 0 0 0 0 0 0 0 0 0
Philippines 0 0 0 0 0 0 0 0 0 0 0 0
Vietnam 0 0 0 0 0 0 0 0 0 0 0 0
China 0 0 0 0] 0 0 0] 0 0 0 0 0
India 0 0 0 0 0 0 0 0 0 0 0 0
Oceania 0 0 0 0 0 0 0 0 0 0 0 0
Australia 0 0 0 0 0 0 0 0 0 0 0 0
North America 15 11 48 3 9 18 | ] 0] | 2 2
United States 10 8 8 12 | | 0 ] 9] 2
Canada | 0 3 28 0 0 0 0 0 0 0 0
Mexico 3 3 16 15 | 5 0 0 0 0 0 0
South America 0 0 0 0 0 2 0 ] 0 0 0 0
Brazil 0 0 0 0 2 0 0 0 0 0 0
A]'gcmma 0 0 0 () () ) 0 0 (8} 0 () ()
Europe 77 77 20 21 80 69 90 87 89 89 87 82
Western Europe 75 75 19 20 66 35 86 73 81 70 84 77
German 52 S1 13 3 36 32 37 40 44 40
France 3 2 0 0 15 13 1 11 i 7
England 7 11 3 3 7 7 7 5 6 5 6 11
Spain 2 | 0 0 8 ) 27 26 12 10 | |
[taly 3 4 0 1 7 7 7 7 | |
Netherlands | 0 0 0 3 2 | | | ] 6 |
Belgium 2 2 ] ] 16 7 S 3 6 4 8 14
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Sweden 5 2 2 | | 2 0 | | |
Eastern Europe 2 3 0 | 14 14 4 14 7 18 2 S
Russia 0 0 0 0 0 0 0 0 0 0 0 0
Czech Rep. 0 0 0 0 3 4 | 3 | 3 2 2
Romania 0 0 0 0 0 0 0 ] 0 0 0 0
Poland 0 0 0 0 2 2 0 1 3 8 | 0
Turkey 0] 0 0 0 | | 2 5 2 4 0 2
Africa 11 [ 0 2 3 | 0 0 0 0 0 2
South Africa 6 9 0 ] | 0 0 0 0 0 0 |
TPCs 73 67 41 44 38 40 50 46 60 56 66 60
NPCs 10 14 17 16 8 16 4 10 7 15 4 7
World 100 100 100 100 100 100 100 100 100 100 100 100

Note: "Two-year averages
Source: Compiled from UN Comtrade Database






























Table 3.6: Regression Results with Three Dimensional Panel Data (Year, Reporter, Partner)

Dependent Variable: Total Trade Exports Imports
Log Total Trade (Exports + Imports), Exports "
or lémporls of Parts zn}id Compotwms (‘US}$) (1) (2) 3) 4 ) () & & )
Log Overseas Production (OSP) (5982~ (G053 Q2 EEMERE]) I TSk Q26 0.42%** 0.24*%* 0.14%*** 0.40%**
(0.03) (0.02) (0.02) (0.02) (0.02) (0.03) (0.04) (0.03) (0.04)
Log Domestic Production. Reporter (DAP) (3055 * (ESREXXTIN() B REES 0:30%** (). 2445 0.30%** (R hs (017" kst
(0.04) (0.04) (0.04) (0.04) (0.05) (0.06) (0.05) (0.06)
Log Domestic Production. Partner (DAP) e85 (B3R ()19 5 T Q27xx % -0.09 (Octeh s 0i60% 5 -0.24
(0.03) (0.03) (0.03) (0.02) (0.15) (0.05) (0.06) (0.19)
Log Per Capita GDP, Reporter (PGDP) 0.03 -0.17 -0.00 HIOREAL A A R (). 73*** -1.06%**
(0.14) (0.20) (0.14) (0.19) (0.21) (0.31) (0.32) (0.26)
Log Per Capita GDP, Partner (PGDP) (B3PS Q322 %% 0.4]1%%* 0.4] *** 568 (el QI30x &S 0.60
(0.04) (0.04) (0.03) (0.03) (1.03) (0.07) (0.07) (1.44)
Log Distance (DIS) (). 77Hx* =M/ O T 0L TEES (0.7 oE*, (58P HAE
(0.05) (0.05) (0.05) (0.04) (0.10) (0.10)
Adjacent Dummy (AD.J) 0514+ (L5P248 () J 7S ¢ 037" 054 %%* Q68 e
(0.13) (0.13) (0.11) (0.12) (0.25) (0.21)
Language Dummy (LAN) -0.04 0.06 -0.20* 0.23 Q8= -0.01
(0.14) (0.17) (0.11) (0.15) (0.26) (0.25)
Log Real Exchange Rate (RER) -0.46* -0.52% -0.34 -0.46* -0.15 -0.99 -1.13% -0.62
(0.28) (0.28) (0.28) (0.26) (0.32) (0.61) (0.58) (0.42)
Japan Dummy (JPN) -0.29 0.85%* F35EE =673 ® =1 71*
(0.40) (0.39) (0.58) (1.21) (0.90)
JPN*Log(OSP) 0.04 0.01 =23 %%* 0:43%%#* -0.03
(0.03) (0.03) (0.05) (0.10) (0.07)
Year: 2002-2008
Year Dummy No Yes Yes Yes Yes Yes Yes Yes Yes
Regional Dummy No Yees Yes Yes Yes No Yes Yes No
Country Dummy (Partner) No No No No No Yes No No Yes
R-Squared 0.47 0.78 0.78 047771 0.80 0.75 0.67 0.70 0.86
Observations 823 800 800 800 800 718 793 793 718

Notes: Reporter: 6 countries (Japan, United States. Germany.,

France, Italy. Sweden), and Partner: 49 countries. *** p<0.01.

=X p=0105; * p=0:1

66












Table 3.7: Regression Results with Four Dimensional Panel Data (Year, Reporter, Partner, Auto Part)

Dependent Variable: Total Trade Exports Imports
Log Total Trade (Exports + Imports), Exports ~ -
or Imports of Parts and Compoilcnts (US;%) (1) (2) (3) () ©) (©) (7 (8) ®)
Log Overseas Production (OSP) Ui 52%% 0. 22%%* (5o STl SRR 0] (6 b SR8 s O SHES QLR 0.44%**
(0.00) (0.00) (0.01) (0.00) (0.01) (0.01) (0.01) (0.01) (0.01)
Log Domestic Production, Reporter (DAP) (IS AEE OI52% %> 06254 (0]t QiS4 xEx 0.43*** ;. 52%58* 0.41%**
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
[Log Domestic Production, Partner (DAP) (0.40%** 0.40%** (DEEhE ()30 5% -0 1 1% W66EEE 0.67* %" -0.07
(0.01) (0.01) (0.01) (0.01) (0.04) (0.01) (0.01) (0.08)
Log Per Capita GDP. Reporter (PGDP) ()3 2R () SA AN O 6GESE L[ ARERENIRIR A -0.05 1.OO**% -] 10%**
(0.04) (0.05) (0.04) (0.05) (0.05) (0.06) (0.07) (0.06)
Log Per Capita GDP, Partner (PGDP) (0. 45Ex* 0:45%%% QA47***  0.46%** [ 26EES 0.29%** QI30x** 77
(0.01) (0.01) (0.01) (0.01) (0.29) (0.01) (0.01) (0.44)
Log Distance (DLS) (0. R0%** -0.80%** ~().BO*** -0.79*%** -().89*** -0.90***
(0.01) (0.01) (0.01) (0.01) (0.02) (0.02)
Adjacent Dummy (A)J) (O)7/2E 35 0.72%%% Q65 Q66 %% (.84 %*x* 0.82***
(0.03) (0.03) (0.03) (0.03) (0.04) (0.04)
Language Dummy (LAN) () Rebsts (Q.28%x* Q2% [0 510 )bt (i2cESE =0, 22 %+
(0.03) (0.03) (0.03) (0.03) (0.04) (0.05)
Log Real Exchange Rate (RER) -0.42%**  _(0.46*** -0.14%* - 7%= -0.05 -0.63%** (). 39%**  _().66%**
(0.07) (0.07) (0.07) (0.07) (0.08) (0.11) (O.11) (0.12)
Japan Dummy (JPN) 0.01 0.42%** SRR Al =1, 9]#** <0534+
(0.11) (0.11) (0.14) (0.20) (0.24)
JPN*Log(OSP) 0:02%* Di04xex . )25k (. Qakes = () D xek
(0.01) (0.01) (0.01) (0.02) (0.02)
Year Dummy No Ries Yes Yes Yes Yes Yes Yes Yies
Regional Dummy No Yes Yes Es Yes No Yes (€S No
Country Dummy (Partner) No No No No No Yes No No Yes
Parts Dummy No Yes Yes Yes Yies Yes Yes Yes Yes
R-Squared 0.16 0.62 0.62 0.61 0.62 0.60 0.46 0.48 0.51
Observations 63.675 62.613 62.613 60.527 60,527 54.736 48399 48.399 44 331

Notes: Reporter: 6 countries (Japan.

United States. Germany. France. Italy.

Sweden). Partner: 49 countries, Auto Parts: 90 parts. Year: 2002-2008.
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Table 3.8: Regression Results for Completely-Built Units (CBU) Exports

Dependent Variable:
Log Exports of Completely-Built
Units (US$)

3 Dimensional Panel Data
(Reporter, Partner, Year)

4 Dimensional Panel Data
(Reporter, Partner, Year, Commodity)

(1) (2) (3) (4) (5) (6) @) (8) (9) (10)
Log Overseas Production (OSP) 0.48%%% (. 03%%* 0.02* 0.01 0.30%** 0.22%%:* -0.01 -0.02 -0.01 (0. 23%%%
(0.01) (0.01) (0.01) (0.01) 0.01) (0.01) (0.02) (0.02) (0.02) (0.02)
Log Domestic Production. Reporter ():9D X EEN () (07 X ELERN (1R Lk 0.54%* (rOEEEE () 9 GEsE N (00 DS () R () X
(DAP) (0.02) (0.02) (0.02) (0.02) (0.04) (0.04) (0.04) (0.03)
Log Domestic Sales. Partner (DAS) Q70%* %0 Q7 2HEKE (TR Ak 0.67*** (. 32%EEE () 34X () AQFFE R () ST A
(0.02) (0.02) (0.02) (O.11) (0.02) (0.03) (0.03) (0.18)
Log Per Capita GDP. Reporter QI+ 5N () T OX AR () A KA 3] (ks -0.11 -0.08 ISR JES Rk
(PGDP) (0.09) (0.10) (0.11) (0.11) (0.15) (0.16) (0.17) (0.18)
Log Per Capita GDP. Partner (PGDP) (.58 %** 0.59*** (48 H*% 1. 40** 0.44%** 0.44%** O 35%* -0.18
(0.02) (0.02) (0.02) (0.64) (0.03) (0.03) (0.03) (0.93)
Log Distance (DIS) -1 13%*% ] Q9*** ] Q3F** -0.95%%% Q. 96¥*F* (.G *k*
(0.03) (0.04) (0.04) (0.04) (0.04) (0.04)
Adjacent Dummy (41D.) (.21 *x% (029 ks ()29 sk 0.69%** (oA (QI6R*E*
(0.03) (0.06) (0.06) (0.09) (0.09) (0.09)
Language Dummy (LAN) -0.67%k*  _().60*** -0.02 -0.40%*** (). 36%** 0.15
(0.07) (0.08) (0.09) (0.10) (0.10) O.11)
Log Real Exchange Rate (RER) 0.99%%* () 5]%*** 0.50%** ISRE: 0.21 0.14
(0.19) (0.19) (0.17) (0.26) (0.26) (0.30)
Japan Dummy (JPN) 123wk 4.08%** LT it ST
(0.28) (0.29) (0.44) (0.53)
JPN*Log(OSP) 0.01 -0.24 %% -0.06 <0, 22%**
(0.02) (0.02) (0.04) (0.04)
Year: 2002-2008
Year Dummy No Yes Yes Yes Yes No pies Yes WEes Bfes
Regional Dummy No Yes Yes Yes No No YieS Yes Yes No
Country Dummy (Partner) No No No No Yes No No No No Yes
Commodity Dummy No No No No No No Yes Yes Yes Yes
R-Squared 0.24 0.71 0.73 0.76 0.84 0.02 0.45 0.46 0.47 0.46
Observations 945 839 796 796 801 16.987 15.530 14,854 14,854 14 898

Notes: Reporter: 6 countries (Japan. United States, Germany. France, Italy, Sweden). Partner: 49 countries, Commodity: 23 types. *** p<0.01, ** p<0.05. * p<0.1.
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Appendix 3-C: List of Trading Partners

Asia Americas Europe Others
China Argentina Austria Australia
India Brazil Belgium Botswana
Indonesia Canada Czech Republic. Egypt
Iran Chile Finland Kenya
Japan Colombia France Morocco
Malaysia Ecuador Germany Nigeria
Pakistan Mexico Hungary South Africa
Philippines Uruguay Italy Tunisia
South Korea United States Netherlands
Thailand Venezuela Poland
Viet Nam Portugal
Romania
Russian Federation
Slovakia
Slovenia
Spain
Sweden
Turkey
United Kingdom
Uzbekistan
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Table 4.1: Toyota's Performance over 70 Years: Production, Sales, and Exports

o Production Sales Exports World Share of Toyota
Total Domestic Overseas Total Domestic Overseas Production | in the World (%)

1935 20 20 n.a. n.a. n.a. n.a. n.a 5.134.000 0

1955 22.786 22.786 n.a. n.a n.a. n.a. 283 | 13.628.000 0

1960 154770 154.770 n.a. n.a. n.a. n.a. 6.393 | 16.488.000 1

1966 587.539 587.539 n.a. n.a. n.a. n.a. 105.145 | 24.852.000 2

1970 | 1.609.190 1.609.190 n.a. n.a. 1.109.322 n.a. 481.892 | 29.403.000 5

1975 | 2.336.053 2.336.053 n.a. n.a. 1.442.275 n.a. 868.352 | 32.998.000 7

1980 | 3.293.344 3.293.344 n.a. n.a. 1.494_.350 n.a. 1.785.445 | 38.514.000 9

1985 | 3.801.622 3.665.622 136,000 n.a. 1.683.407 n.a. 1.979.955 | 44.811.000 8

1990 | 4.890.373 4.212.373 678.000 n.a. 2.504.236 n.a. 1.677.127 | 48.345.000 10

1995 | 4.424.600 3.171.277 1.253.323 | 4.556.300 2.029.022 2.527.278 | 1.202.420 | 49.913.000 9

2000 | 5.180.500 3.429209 1.751.291 | 5.154.300 1.763.595 3.390.705 | 1.706.208 | 58.374.162 9

2005 | 7.360.900 3.789.582 3.571318 | 7.267.300 1.703.185 5.564.115 |2.043.245 | 66.482.439 i

2008 | 8.210.500 4.012.388 4.198.112 | 7.996.100 1.443.335 6.552.765 | 2.586.338 | 70.520.493 12

Note: The umt 1s volume.

Sources:

Compiled from Japan Automobile Manufactures Association (JAMA), International Organisation of Motor Vehicle
Manufacturers(OICA). Tovota Jidosha Kogvo | Toyota Motors] (1967)
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information on the product name, description, code, storage and other relevant information (Figure
1). The kanban was first introduced in 1954 and had spread to every Toyota factory by 1963. In
addition. the kanban began bringing in first tier suppliers in the 1960s and the just-in-time system

was completed in the late 1970s after the oil shocks (Fujimoto 1999).

Figure 4.1: Example of Kanban
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Source: Retrieved from http://www resourcesystemsconsulting.com blog/archives' S8

Figure 4.2 illustrates how kanban plays an important role in the just-in-time system. When
assembly line workers begin to use parts from containers (hinges, door handles, windshield
wipers), they take out a kanban and put it in a box. The operators carry empty containers and
withdrawal kanban to the station where the assembly plant keeps a small store of parts and
components. In this station, the new parts container is replaced by a withdrawal kanban and carried
to the production line. The material handler will come on a timed route, pick the empty containers
and withdrawal kanban and go back to a store of parts suppliers to replenish what is used on the
assembly line. The parts supplier also keeps a small supply of finished parts in the store. When
parts are withdrawn from the parts store shelves, they must be replenished by sending a kanban and

an empty container back to the production cell where new parts are produced and then sent to refill
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the parts store shelves. The material handler picks up the refilled container and kanban and
transports them to the station at the next process (assembly plants). Again, the operator at the
assembly plant comes to the station to replenish the empty parts box in exchange for withdrawal

kanban, signaling to parts suppliers to produce what is used. And so on.

Figure 4.2: Kanban System
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Source: Toyota Motors:
http://www.toyota-global.com/company/vision_philosophy/toyota_ production system/just-in-time.html

It is impressive to observe how the just-in-time system based on kanban works in reality.
In an assembly plant there are thousands of parts moving about. Alongside the assembly line, there
are small containers of parts that are being moved from neatly organised stores. For example, in the

case of the Tsutsumi plant, 81,500 containers and 10,200 parts are transported into the plant in a
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Table 4.5: Number of Overseas Subsidiaries of Toyota and Keiretsu Suppliers

1988 1999 2008
Toyota SupplierI Toyota Supplier Toyota Supplier
Asia 11 101 19 329 36 659
South Korea 9 2 41
Taiwan 2 23 1 33 1 40
Malaysia 1 8 2 15 4 18
Indonesia 3 14 1 39 4 55
Singapore 10 16 23
Philippines 6 2 18 2 28
Thailand 3 24 4 78 8 (8]
Vietnam 1 7 1 18
China 5 58 12 258
India 1 4 1 28 2 35
Others 1 3 2 10 2 12
North America 5 72 9 173 12 290
Canada 2 8 2 11 2 20
United States 2 60 7 146 9 241
Mexico 4 16 1 29
South America 6 14 6 20 4 23
Brazil 1 12 1 14 1 21
Argentine 1 % 1 4
Others 5 2 4 3 2 0
Europe 1 31 2 113 6 186
United Kingdom 8 1 3 1 36
Spain 4 12 3
Germany 10 20 3
France 2 15 1 20
Netherland 3 6 4
Italy 0 6 7
Portugal 1 1 1 3 1 6
Belgium 1 3 13
Hungary 2 7
Czech Republic 1 21
Poland 1 1 12
Romania 1 6
Others 2 ) 1 11
Rest of World 7 10 5 24 4 3
Australia 1 6 1 1 1 17
Turkey 1 1 2 1 11
South Africa 1 1 1 1 8
Others 5 3 2 4 1 7
Total 30 228 41 659 62 1203
Notes:

'Supplier represents “keiretsu supplier” is defined as the member of Kyoho-kai —a cooperative association
organised by suppliers, who have business relationships with Toyota. Note that although many

keiretsu suppliers also sell their products to other car makers, there is a tendency that their main
customers are Toyota.

Sources: Compiled from Industrial Research Consulting and Nihon Jidosha Buhin Kogyo Kai [Japan Auto
Parts Industries Associations (JAPIA)], various issues.
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Table 4.6: Number of Japanese Suppliers by Locations for Toyota’s Overseas Subsidiaries

Locations of North America’ Europe Asia Total® Shal;e
Toyota's Plants' USA CAN | MEX | GBR | FRA | ¢ZE | POL | PRT | RUS | TUR | CHN | TAW [ THA | IDN | MYS | PHL [ VNM | IND | Others (%)
United States (9) (ll?g;s (;) (I()I) ‘:) ‘21) (:) (i(';.:) i
Canada (2) (321 (ig) (2) ( : ) (19059) 87
Mexico (1) é(l); ((I)J (:;) ég) *
United Kingdom (1) (fg) (i) (3) é) (;) ‘;) ( |<2n (i:) o
France (1) i . : 4 l ; i3 o -
ao) B@N o | @ | @) ) (13) e

Czech Republic (1) ( : ) ( |I) (};) (gl ( : ) ((7)) é;) Ba
Poland (2) (: ) é) é, (g) (: ) (:) éi (3) o
Russia (1) (: ) é) (: ) (:) e
Turkey (1) (j) (Il ) (;, (g) (::) ég) it
China (10) (%gf) (: ) (zlzgg) o
Tarwan (1) é, é;,) (:) (;g) g
Thailand (3) (g) (:) (19%18) (3) 1: ) (ll ) (:3?) o
Indonesia (2) (: ) (j:) (g) (Zg) (: ) rII ) (gi’) s
Malaysia (2) ((I)) (};) <:) (i ) (:gl i
Philippines (2) (:) (: ) (ﬁ) (II ) 4&2) 1
Vietnam (1) (118) (:g) 100
















Table 4.7: Exports of Parts and Components (P&C) in Aichi Prefecture by Country

1988 2008
e ] Value Share S Value Share
Destination’ v royion Yen)? (%)) DoSHRAHON  (viijiion Yen) (%)
1 United States 217,148 44.6  United States 512,691 22.6
2 South Africa 32,920 6.8 China 313,879 13.9
3 Australia 32,700 6.7  Thailand 188,631 8.3
4 Indonesia 23,633 49  Germany 1218357 54
5 Thailand 17.012 35 Netherlands 102,641 4.5
6 Taiwan 16,075 he South Africa 87414 3.9
7 Saudi Arabia 12,693 2.6 United Kingdom 87,010 3.8
8 Netherlands 10,570 22 South Korea 75,861 33
9 Germany 10,479 2.2 Mexico 72,017 32
10 China 9,697 2.0 Canada 66,198 2.9
11 South Korea 9,621 2.0 Brazil 60,694 &
12 Sweden 8,714 1.8  Belgium 55,633 2S5
13 Canada 6,729 1.4  Australia 54,218 2.4
14  Belgium 5,519 1.1  Indonesia 39,072 1.7
15 United Kingdom 5,247 1.1 France 36,811 1.6
16 Iraq 4,890 1.0  Saudi Arabia 33,514 L5
17 Malaysia 4,136 0.9 UAE 29423 1.3
18 Hong Kong 3,307 0.7  Taiwan 29,168 &3
19 Oman 3,184 0.7 Oman 24,937 )il
20 UAE 2,897 0.6  Turkey 24,593 151
21 France 2,738 0.6  Malaysia 21,253 0.9
22 India 2,563 0.5 Poland 19,674 0.9
23 Singapore 2,507 0.5  Argentina 18,823 0.8
24 Portugal 2,330 0.5 Italy 18,195 0.8
25 Finland 2,083 0.4 India 14,518 0.6
26 Norway 2,000 0.4 Pakistan 11,518 0.5
27 Switzerland 1,988 0.4  Singapore 10,152 0.4
28 Greece 1,895 0.4  Philippines 10,109 0.4
29 Denmark 1,674 0.3  Russia 9,788 0.4
30 Mexico 1,598 0.3  Czech Republic 9,343 0.4
Total 486,364 100 Total 2,265,232 100
Total Destination 167 Total Destination 180
Notes:

' The countries are ordered according to value or share. A country with gray represents a country where
Toyota has overseas plants.
*The monetary unit is Japanese yen in million.
* The share of top 30 countries is 94% in 1988 and 95% in 2008.

Source: Trade Statistics of Japan: http://www.customs.go.jp/toukei/srch/index.htm
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28 Secat belts 1.036 0.2  Glasses 5.753 0.3
29 Air cleaner 965 0.2  Ignition coils 5.540 0.2
30 Alternators 724 0.1  Mirrors 4.202 0.2
31 Seats 463 0.1  Batterics 3.921 0.2
32 Meters 288 0.1  Audio 3.309 0.1
33 Horns 277 0.1  Seat belts 1.909 0.1
34 Lamp and parts 142 0 Seats 1.757 0.1
35 Batteries 51 0  Horns 1.385 0.1
36 Airbags - - Air cleaner 1.017 0
37 Floor carpet - - Lamp and parts 719 0
38 Brakes and parts - - Meters 492 0
39 Locks - - Engine oil seal 375 0
40 Ring gear and drive plate - - Floor carpet - 0

Total 486.364 100 Total 2,265,232 100
Notes:

s : 3 s ; .
See Appendix 4-B for the concordance of each product category with HS code.
*The monetary unit is Japanese yen in million.

Source: Trade Statistics of Japan: http:/www.customs.go ip/touket/srch/index htm
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Table 4.9: Imports of Parts and Components (P&C) in Aichi Prefecture by Country

1988 2008
Source’ Value , Shars Sates Value Shar:e
(Million Yen) (%) (Million Yen) (%)
1 United States 12,901 43.8 China 159,320 31.5
2 Austria 3,625 12.3  Thailand 57.214  [0%)
3 Germany 3,559 12.1 Viet Nam 51,650 10.2
4 Canada 2,142 7.3 Germany 43,023 8.5
5 Australia 1,701 5.8 Indonesia 39,115 3]
6 Taiwan 1,655 5.6 United States 26,780 33
7  South Korea 1,142 3.9 Philippines 25,947 5:
8 ltaly 948 3.2 South Korea 20,969 4.1
9 Spain 441 1.5 Taiwan 13,205 2.6
10 France 314 1.1 France 11,202 2.2
11 Indonesia 284 1.0 Italy 10,580 241
12 United Kingdom 211 0.7 Poland 6,551 1.3
13 Sweden 185 0.6 United Kingdom 5,894 |
14 Malaysia 70 0.2 Belgium 5,686 1.1
15 Switzerland 53 0.2 Canada 4,140 0.8
16 Thailand 52 0.2 Netherlands 3,474 0.7
17 China 51 0.2 Malaysia 2,708 0.5
18 Hong Kong 45 0.2 Mexico 2,587 0.5
19 Netherlands 23 0.1 Slovakia 1,919 0.4
20 Sri Lanka 22 0.1 India 1,915 0.4
21 Brazil 15 0.1 Hungary 1,778 0.4
22 Singapore 10 0 Czech Republic 1,469 0.3
23  Belgium 10 0 Spain 1,358 0.3
24  Greenland 8 0 Austria 1,265 0.2
25 South Africa 4 0 Malta 1,185 0.2
26 Saudi Arabia 2 0 Turkey 1,093 0.2
27 India 1 0 Romania 758 0.1
28 Finland 1 0 Sri Lanka 618 0.1
29 Portugal 1 0 South Africa 554 0.1
30 Denmark 1 0 Sweden 533 0.1
Total 29476 100 Total 506,497 100
Total Source 34 Total Source 73
Notes:

' The countries are ordered according to value or share. A country with gray represents a country
where Toyota has overseas plants.

*The monetary unit is Japanese yen in million.
* The share of top 30 countries is 100% in 1988 and 99% in 2008.

Source: Trade Statistics of Japan: http://www.customs.go.jp/toukei/srch/index.htm
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Table 4.10: Imports of Parts and Components (P&C) in Aichi Prefecture by Product

1988 2008
Product V_alue Sharg Product .V.aluc S
(Million Yen) (%) (Million Yen) (%)

1 Tyres 16.016 548 Wire harness 124.737 25.9

2 Glasses 3.786 13.0 Engines 63.431 11251

3 Wheels 3.676 12.6  Wheels 46.691 9.6

4 Other auto parts 1.265 43 Engine parts 31.057 6.4

5 Engine parts 715 2.4 Airbags 22.854 4.7

6  Batteries 449 1.5 Other auto parts 19418 4.0

7 Air conditioning and parts 373 1.3 Tyres 18.230 3.8

8 Lamp and parts 359 1.2 Body and parts 18.761 39

9  Horns 339 1.2 Audio 17.306 3.6

10 Audio 279 1.0 Floor carpet 15.162 3.1
11  Flasher units 232 0.8 Steering and parts 11,297 23
12 Engines 217 0.7 Flasher units 8.024 1157
13 Floor carpet 189 0.6 Clutches and parts 6.493 1.3
14 Steering and parts 182 (.6 Brakes and parts 8.826 1.8
15  Bumpers 142 0.5 Pressure regulator 4.191 0.9
16 Seats 112 0.4 Flywheels and Pulleys 8.103 1.7
17 Turbo chargers 110 (0.4 Batteries 6.237 i3
18 Air cleaner 103 0.4 Cam/Crankshafts 5.876 1.2
19 Cam/Crankshafts 75 0.3 Mirrors 3.496 0.7
20  Suspension and parts 67 0.2 Glasses 4.975 1.0
21 Mufflers. exhaust pipe and parts 56 0.2 Windowshiled wipers and parts 4.383 0.9
22 Scat belts 56 0.2 Locks 383 0.7
23  Windowshiled wipers and parts 48 0.2 Seat belts 1.848 0.4
24 Wire harness 45 0.2 Mufflers. exhaust pipe and parts 2.956 0.6
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Appendix 4-A: List of Members of Kyoho-Kai during the Period 1958 to 2008

Company Name'**

1958

1988

1990

1993

1996

1999

2002

2005

2008

1 Advics Co., Ltd.

2 | Ahresty Corp.

3 | Aichi Hikaku Industry Co., Ltd.
4 | Aichi Steel Corp.

5 | Aisan Industry Co., Ltd.

6 | Aisin Al Co., Ltd.

7 | Aisin AW Co., Ltd.

8 | Aisin Chemical Co., Ltd.

9 | Aisin Keikinzoku Co., Ltd.

10 | Aisin Seiki Co., Ltd.

11 | Aisin Takaoka Co., Ltd.

12 | Akebono Brake Industry Co., Ltd.
13 | Aoyama Seisakusho Co., Ltd.
14 | Arai Seisakusho Co., Ltd.

15 | Art Metal Mfg. Co., Ltd.

16 | Asahi Glass Co., Ltd.

17 | Asahi Tekko Co., Ltd.

18 | Asmo Co., Ltd.

19 | Autoliv Inc.

20 | Bando Chemical Industries, Ltd.
21 | Bosch Corp.

22 | Bridgestone Corp.

23 | Cable industry Co.Ltd.

24 | Cataler Corporation.

25 | Cemedine Corp.

26 | Central Motor Co., Ltd.

27 | Central Motor Wheel Co., Ltd.
28 | Chugai Co., Ltd.

29 | Chuo Malleable Co., Ltd.

30 | Chuo Spring Co., Ltd.

31 | Chuyo Spring Co. Ltd.

32 | CMK Corporation.

33 | Daicel Chemical Industries, Ltd.
34 | Daido Metal Co., Ltd.

35 | Daido Steel Co., Ltd.

36 | Daihatsu Motor Co., Ltd.

37 | Daiwa Paint Trading Co., Ltd.
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Denso Corp.

Diamond Electric Mfg. Co., Ltd.

Dunlop Corp.

DuPont Shinto Automotive Systems Co.,

Ltd.
42 | Dynax Corp.
43 | Eguchi Iwao Co.Ltd.
44 | EXEDY Corp.
45 | Exxon Mobil Corporation.
46 | Fine Sinter Co., Ltd.
47 | Firbest.
48 | FTS Co., Ltd.”
49 | Fuji Bellows Co., Ltd.
50 | Fuji Oozx Inc.
51 | Fuji Valve Co., Ltd.
52 | Fujikakou kenkyuzyo.
53 | Fujitsu Ten Ltd.
54 | Furukawa AS Co., Ltd.
55 | Furukawa Automotive System Inc.
56 | Furukawa Battery Co., Ltd.
57 | Furukawa Electric Co., Ltd.
58 | Futaba Industrial Co., Ltd.
59 | Gates Unitta Asia Company.
60 | General Motors Japan Limited.
61 | Gifu Auto Body Co., Ltd.
62 | Gipuro Corporation.
63 | Goodyear Japan.
64 | GS Yuasa Corporation.’
65 | Hagiwara Electric Co., Ltd.
66 | Hamanakodenso Co., Ltd.
67 | Harada Industry Co., Ltd.
68 | Hayashi Telempu Co., Ltd.
69 | Hikari Seiko Co., Ltd.
70 | Hi-Lex Cmporation.7
71 | Hino Motors, Ltd.
72 | Hitachi Cable, Ltd.
73 | Hitachi, Ltd."
74 | Hosei Brake Industry Co., Ltd.
75 | Howa Textile Industry Co., Ltd.
76 | Ibiden Co., Ltd.
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77 | Ichikoh Industries, Ltd.

78 | IHI Corp.

79 | lida Industry Co., Ltd.

80 | lida Name Co., Ltd.

81 | Inoac Corporation.”’

82 | Ishikawa Iron Works Co., Ltd.
83 | Itokin Corp.

84 | J.S.T. Mfg. Co.,Ltd

85 | Japan Chemical Industries.

86 | Japan Michelin Co., Ltd.

87 | Jeco'Col, Ltd:

88 | JFE Steel Corporation.'’

89 | Jidosha Kiki Hanbai Corporation.
90 | JTEKT Corp."

91 | Kanamachi Lubber Co., Ltd.
92 | Kansai Paint Co., Ltd.

93 | Kanto Auto Works, Ltd.

94 | Kanto Kasei Co., Ltd.

95 | Kawasaki Industrial Co., Ltd
96 | Kawashima Selkon Textiles Co., Ltd.
97 | Kobe Steel, Ltd.

98 | Koito Mfg Co., Ltd.

99 | Kojima Press Industry Co., Ltd.
100 | Kosei Aluminum Co., Ltd.

101 | Kuze Corp.

102 | KYB Co., Ltd."”

103 | Kyoho Machine Works, Ltd.
104 | Kyokuto Kaihatsu Kogyo Co.,Ltd
105 | Kyokuyo Corp.

106 | Kyosan Denki Co., Ltd.

107 | Kyowa Leather Cloth Co., Ltd.
108 | Kyowa Sangyo Corp.

109 | Lonseal Corporation.

110 | Mannoh Indutrial Co., Ltd.

111 | Marui Industries Corp.

112 | Maruko Keihoki Co., Ltd.

113 | Maruman Sangyo Corporation.
114 | Marutaka Co., Ltd.

115 | Maruyasu Industries Co., Ltd.
116 | Meidoh Co., Ltd."

129







157

Nissin Kogyo Co., Ltd.

158 | Nittan Valve Co., Ltd.

159 | Nitto Denko Corp.

160 | NOK Corp.

161 | NSK Ltd.

162 [ NTN Corp.

163 | Ohashi Iron Works Co., Ltd.

164 | Ohashi Technica Inc.

165 | Ohtsu Tyre & Rubber Co., Ltd.

166 | Omi Corp.

167 | OTICS Corporation."®

168 | Owari Precise Products Co., Ltd.

169 | Pacific Industrial Co., Ltd.

170 | Panasonic Corporation.

171 | Panasonic Energy Co., Ltd.

172 | Panasonic EV Energy Co., Ltd.

173 Panasonic Mobile Communications Co.,
Ltd.

174 | Pioneer Corp.

175 | PP Japan Co., Ltd.

176 | Renesas Technology Corp.

177 | Riken Corp.

178 | Ryobi Ltd.

179 | Ryoden Trading Co., Ltd.

180 | Sango Co., Ltd.

181 | Sanoh Industrial Co., Ltd.

182 | Sansho Co., Ltd.

183 | Seiren Co., Ltd.

184 | Sekiso Corp.

185 Shin-Kobe Electronic Machinery Co.,
Ltd.

186 | Shinto Paint Co., Ltd.

187 | Shiroki Corp."®

188 | SNB Corporation.

189 | Somic Ishikawa Inc.

190 | SSC Co., Ltd.

191 | Stanley Electric Co., Ltd.

192 | Suminoe Textile Co., Ltd.

193 | Sumitomo Electric Industries, Ltd.

194 | Sumitomo Light Metal Industries, Ltd.
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195

Sumitomo Metal Industries, Ltd.

196 | Sumitomo Rubber Industries, Ltd.
197 | Sumitomo Wiring Systems, Ltd.
198 | Suncall Corp.'’

199 | T. RAD Co., Ltd."

200 | Tachi-S Co., Ltd.

201 | Taiho Kogyo Co., Ltd.

202 | Takagi Mfg Co., Ltd.

203 | Takata Corp.

204 | Takehiro Co., I.td.

205 | Tamagawa Seiki Co,.Ltd.

206 | Tamura Plastic Mfg Co., Ltd.
207 | Tatsumura Textile Al Co., Ltd.
208 | Tatsuta Chemical Corp.

209 | TDF Corporation."”’

210 | Technol Eight Corporation.

211 | Teikoku Piston Ring Co., Ltd.
212 | Togo Seisakusho Corp.

213 | Tokai Gasket Co., Ltd.

214 | Tokai Kasei Co.Ltd.

215 | Tokai Kogyo Co., Ltd.

216 | Tokai Rika Co., Ltd.

217 | Tokai Rubber Industries, Ltd.
218 | Tokai TRW.

219 | Tokuhatsu Co., Ltd.

220 | Tokyo Roka Kogyosyo Co., Ltd
221 | Tokyo Shouketsu kinzoku Co., Ltd.
222 | Topre Corportion

223 | Topura Co., Ltd.

224 | Topy Industries Co., Ltd.

225 | Toshiba Corp.

226 | Toyo Gomaku Kagaku Co., Ltd.
227 | Toyo Quality One Corporation.
228 | Toyo Tyre & Rubber Co., Ltd.
229 | Toyoda Gosei Co., Ltd.

230 | Toyota Auto Body Co., Ltd.

231 | Toyota Boshoku Corp.”

232 | Toyota Industries Corp.

233 | Toyota Iron Works Co., Ltd.
234 | Toyota Kako Co., Ltd.
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235 | Toyota Tsusho Corporation.

236 | Toyotomi Kiko Co., Ltd.

237 | Trinity Industrial Corp.

238 | TRW Automotive Japan Co., Ltd.

239 [ TRWSI

240 | Tsubakimoto Chain Co.

241 | Tsuchiya Co., Ltd.

242 | Tsuda Industries Co., Ltd.

243 | Tyco Electronics Japan G.K.

244 | Uchiyama Manufacturing Corp.

245 | Unitta Corp.

246 | Usui Kokusai Sangyo Kaisha, Ltd.

247 | Viscodrive Japan Ltd.

248 | Yahagi Industry Co.Ltd.

249 | Yamaha Motor Co., Ltd.

250 | Yazaki Corporation.

251 | Yazaki Kako Corporation.

252 | Yokohama Rubber Co., Ltd.

253 | Yokowo Co., Ltd.

254 | Yutaka Seimitsu Kogyo, Ltd.

255 | Zexcel Corp.

Total’ 169 | 174 | 171 | 178 | 185 | 213 | 210 | 207

218

Notes:

'Suppliers are alphabetically ordered.

*While the gray color shows the member of Kyohokai, the white does not.

The last row shows the total number of members of Kyoho-kai in each year.
*Some suppliers are not reported for (1) change in company name and (2) merger and acquisition.
Horie Kinzoku Industries Co., Ltd changed to FTS Co., Ltd in 2008.

°Nippon Batteries Co., Ltd was incorporated into GS Yuasa Corporation in 2006.
" Nippon Cable System Co., Ltd changed to Hi-Lex Corporation in 2008.
*Tokiko Corp changed was merged by Hitachi, Ltd in 2004.

? Inoue MTB Co.. Ltd changed to Inoac Corp. in 1990.

'""Tokyo Shiya Ring Co., Ltd changed to JFE Steel Corporation.

"Toyota Koki and Koyo Seiko were merged and estabished JTECT in 2005.
"“Kayaba Co. Ltd changed to KYB Co., Ltd in 2005.

"* Meidoh Tekko Co., Ltd changed to Meidoh Co.. Ltd in 1991.

" Nippon Kikaki Co., Ltd changed to Nikki Co., Ltd in 2001.

"> ODAI Corp changed to OTICS Corp in 1992.

1% Shiroki Metal Industry Corp changed to Shiroki Corp in 1988.

"7 Sanko Senzai Industry Co., Ltd changed to Suncall Corp in 1991.

" Toyo Radiator Co., Ltd changed to T. RAD Co., Ltd in 2005.

" Tokyo Tankozyo Co.. Ltd changed to TDF Corporation 1990.

0 Arakawa Auto Body Co.. Ltd changed to Arako Co., Ltd in 1988 and Arako was incoporated into Toyota Boshoku

in 2004. Also, Takashimaya Nippatsu Corp was merged by Toyota Boshoku in 2004.

Sources: Compiled from Toyota Jidosha Kogyo [Toyota Motors] (1958) and Jidosha Buhin Kogyo Kai [Japan Auto

Parts Industries Associations (JAPIA)], various issues.
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Table 5.1: Summary of Previous Research'

Author’ Period’ Lep e.nder:t o of W@s' Results’ Data’ Control Variables®  Method’
Variable Overseas Activities
Lipsev and Weiss 1970 US Exports. Net sales of US affiliates Complement Cross-section GDP. Distance, OLS
(1981) mdustry-level including manufacturing (44 destinations) Dummy for
and non-manufacturing membership in EEC
Lipsey and Weiss 1970 Exports of US Sales of manufacturing Complement  Cross-section Scale of parent's OLS
(1984) Parent Firms affiliates minus their (1090 firms. 5 arcas)  firm. GDP, Sales by
imports from the US non-manufacturing
affiliates
Blomstrom, Lipsey 1982 US Exports, Net sales of US affiliates Mixed Cross-section GDP, Per capita OLS,
and Kulchycky industryv-level n industry (countries) GDP 25LS
(1988)
Blomstrom. Lipsey 1978  Swedish Exports. Net local sales Complement  Cross-section GDP. Per capita OLS,
and Kulchycky mdustry-level (countries) GDP 281LS
(1988)
Chedor, Mucchielli 1993 Intra-Firm Exports ~ Number of employees at Complement  Cross-section Firm's OLS
and Soubaya (2002) of French Firms French overseas affiliates (firm, 21 characteristics (size.
destinations) capital intensity.,
R&D). GDP and
Distance
Kim (2000) 1994 South Korea's Value of outward FDI Complement  Cross-section GDP. PGDP. OLS
Exports, (9 industries and 57 Dummy for
industry-level countries) membership in EEC
Yamawaki (1991) 1986 Total Japanese Total employment of Complement  Cross-section Total industry QIS
Exports to US Japanese distribution (44 industries) employment in US,
markets. affiliates in US Total industry
mndustry-level employment in
Japan, ete
Lipsey. Ramstetter 1986-  Exports of Number of emplovees n Complement  Cross-section (firms,  GDP. Per capita QLS
and Blomstrom 1992 Japanese parent parent's affiliates regions) GDP. Distance,
(2000) firms Total sales of parent
Lipsey and 1986-  Japan's Exports, Number of employment in ~ Complement  Cross-section GDP. Per capita OLS
Ramstetter (2003) 1995 mdustry-level Japanese affiliates (96-98 countries) GDP. Distance































































Appendix 5-A: List of Products

HS Code Name of Products
1 401110000 New pneumatic tyres. of rubber. of a kind used on motor cars (incl. station wagons & racing cars)
2 401120000 New pneumatic tyres. of rubber. of a kind used on buses/lorries
3 401140000 New pneumatic tyres. of rubber. of a kind used on motorcycles
4 401211000 Retreaded pneumatic tyres of rubber. of a kind used on motor cars (incl. station wagons & racing cars)
5 401212000 Retreaded pneumatic tyres of rubber. of a kind used on buses/lorries
6 401220000 Used pneumatic tyres of rubber
7 401310000 Inner tubes. of rubber, of a kind used on motor cars (incl. station wagons & racing cars). buses/lorries
8 700711000 Safety glass (tempered) for vehicles. aircraft, etc
9 700721000 Safety glass (laminated) for vehicles. aircraft. etc
10 700910000 Rear-view mirrors for vehicles
11 732010100 Leaf springs/leaves thereof. iron or steel for motor vehicles
12 830230000 Motor vehicle mountings. fittings. of base metal. nes
13 840731000 Engines. spark-ignition reciprocating. <50 cc
14 840732100 Engines. spark-ignition reciprocating for motorcycle. 50-250 cc¢
15 840732900 Engines. spark-ignition reciprocating for others. 50-250 cc
16 840733100 Engines. spark-ignition reciprocating for motorcycle. 250-1000 cc
17 840733900 Engines. spark-ignition reciprocating for others. 250-1000 cc
18 840734100 Engines. spark-ignition reciprocating for motorcycle ., over 1000 cc
19 840734900 Engines. spark-ignition reciprocating for others. over 1000 cc
20 840820000 Engines, diesel. for motor vehicles
21 840991100 Parts for spark-ignition engines for motor vehicle
22 840999100 Parts for diesel and semi-diesel engines for motor vehicle
23 841430100 Compressors for refrigerating equipment for motor vehicle
24 841520000 Air cond used in vehicle
25 842123000 Oil/petrol filters for internal combustion engines
26 842131000 Intake air filters for internal combustion engines
27 842542000 Hydraulic jacks/hoists except for garages
28 848310000 Transmission shafts and cranks. cam and crank shafts









Appendix 5-B: List of Countries
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Argentina
Australia
Austria
Belgium
Brazil
Bulgaria
Canada
Columbia
Czech Republic
Ecuador
Finland
France
Germany
Hong Kong
Hungary
India
Indonesia
Iran

[reland
Italy

21
22

23

40

Malaysia
Mexico
Morocco
Netherlands
New Zealand
Nicaragua
Nigeria
Norway
Pakistan
Panama
China

Peru
Philippines
Poland
Portugal

Republic of Korea

Romania
Russia
Samoa

Saudi Arabia

41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59

Serbia
Singapore
Slovakia

South Africa
Spain

Sri lanka
Sweden
Switzerland
Taiwan
Tanzania
Thailand
Tunisia

Turkey

UAE

Ukraine

United Kingdom
United States of America
Venezuela

Viet Nam


































































































































