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1 Outlook of Toyota’'s Globalization Path
1-1a Production and Exports (4 Z & U #iH ), 1960~2007

Thousand Units F&

4000

3000

Exports Bt

2000 [ smoormeanes smmmn s woofe nemmmmennes smnms SR TS SR BSSTRSSREE NENn sl s e
Overseas Production
1000 [ wmWEE

L L L L Il L Il L
1960 i 1970 i 1980 1985 1990 1995 2000 2005

Except for the production volume of Daihatsu and Hino Brands Vehicles.% 1 /W& BB ZEKR<,

Data: Toyota, Annual Reports

1-1b Milestones in Toyota's Globalization (1)
FREDT B—/NILEIZE T HEE

Shift gears from export-centered strategy to localization
strategy of production around the 1985, where Toyota
began its real overseas production at NUMMI, in order to
replace exports by localized production because of trade
conflicts with the USA and of export quota imposed.

FZIExKE 5 EERVE S B FHRFIIH0 T 57012,
19854 LA &) H E AR B R VS ol A i E AR B ER (R L
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1-1c Milestones in Toyota’'s Globalization (2)

» The ten years stagnation of Japanese economy and the worsening of
trade conflicts with the USA pushed Toyota to promote its localization of
production.

1990F KD BARREFDEHFEMAREZERDBILDOWZICFIRTEED
BN BEREILELT=,

» With ‘New Global Business Plan’ for the years 1994-8, Toyota began
to organize its global production network. Result is rapid growth of
overseas production from 2000.

FOO—/N)L-EDRR-TSoEEBIT P RRET =N ILEERVET—
VEBELIRD D, FER A, 2000F BTN ED RGN,

» France (2001), China (2002, 2005, 2006), Mexico (2004), Czeck
(2006, with PSA), Russia (2007).

» The American ‘new economy’ carried away the trade
conflicts, so that exports toward the North America began to
increase in 1996.

1990FRDT A NEFDOFHHEME AR ([Z1—T2/3— ) DWPZICHE
FERITHML . 1996F LR, xt KEHEABRIEMLIED S,
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1-2 Production Structure (4£E#EE) in 2006
FMADEESE 8098 &

8,093 thousands units
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always the
main
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2 LA base of Toyota.
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1-3 Evolution of Sales Structure

Sales, 1990
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Sales, 2006

7,918 thousand units
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Data: Toyota, Annual Reports
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Now, the North
American Market
is the most
important one for
Toyota. Or, Toyota
Is too depending
on the NA market.
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1-4 Status quo IRIK

» In 2007, Toyota became No.1 carmaker as for the production.
20074 REBHTEHFMEF2(F4/\Y, BFEST) (FtH5HNo. 1.
» Its world production network is on the way to being constructed:
EEDTO—/N)LRYRT— DR

» The privileged regions: North America, Europe, and Asia except for the Chin,
managed respectively by a regional headquarter.

BRI dbK, I—OvA\RUTO7 (RERRC) T, &bl (S s iE AR ERIC
FOTEHE,

» Toyota is too dependent on the American Market. It shares the same
difficulty as the American Big 3 in the North America.
FRRIERETBIEKFELTESLIITHY . EVI I3LRLHEEEIRZ S,

» Verified fact: the TPS doesn’t run in the same way at its transplants.
TPSIEEN TIHZTRIC LSITHEREL TLVALY,

» The TSP consists not only of production techniques, but also of a specific
HRM.

TPSIEAEER MDA TG HHREANEREEICL>THERSIN TS,

9

2 Essence of TPS FIREESATLDIVvEVR
2-1a Organizing Kaizen ZEEREID#ER

» TPS cannot be reduced to just-in-time and Jido-ka (autonomization of
machines and workers). It is a specific way of doing kaizen (continuous
improvement).

TPSIED Y AR A2 B LOBBIEISETINEN, TPSIEREEHH ST
ODYFHRIEHETHS,
» Importance was given to the Kaizen for reducing the production costs.
RIEERDI-ODHEFTHN_ENEETH S,
> Two types of Kaizen activities: 220217 DREEE
» Voluntary kaizen activities, made by workers through suggestion system and
QC circles.
QCH—VIILPREFEZBLE-EXEDBEHMREEE
» Organized Kaizen activities, made by supervisory staff and engineers on the
shop-floor.
B (MR, IR SLUIGHEMENED BB IN-[EEIN]HETE
» This latter had been controlled by the top management through a cost

management system, established also by Taiichi Ohno, founder of the TPS,
until the end of the 1980s.

CHDRBRBOHEL., 1980FERKRET. KEM—rE-=RIEEED LA
HEDTrYTIROAVIDEIELTLV =, 10



2-1b Cost Management System at Toyotas 35 DR{AEE S X5 A

f AL g
Target Profit YOSAN KANRI ! s
" » . (2]
for long and shert > (Management by Costing) ARORIL H
terms 7 8 &
Cost Reductjon Ao | 2
Target PRODUCT DESEIGN PRODUCTION B0 - 1an T i
N b
N MR E Mot Eﬂiﬂlfﬂ
Genka Kaizen E W
) ) ':lj T
TARGEPROFIT (Kaizen C%ostmg P (mm—»>
. — by Project Team RE&E
Genka Kikaku — by Bench Marking -
(Target Costing) + R - BUEARMSD
TARGET CO¥| . Cost Management per|rhodel Kalzden ' . e i)
- Participation of It gr.]ﬁ : H
Production Engineefing-Biv- S Diffusion !Fﬁ RE BTV
PRICE and Genka lji § o
Production Div. (Cost Keeping) T oA BN
— Management o 4 RS
Anomalies Tal ‘
by Eyes HEXH =¥BOI% =| HTAS
Planning of ; W . | AR
a new prodyct Investment Program T
Y | (umw: Vil
| Tt 8
Source: Toyota
11
-48 -36 -24 0 Months
Repetition of N
1st Stage of Product Development Design —Try Production Production
2-10 Proposals Launching
| | Projectof | | Development of
Process of ona New bl i Production
Definitive
Target Sales Price
COSting ,E « Analysis of Profitability
T « Decision on Preconditions of Taget Costing
mﬁl—l oﬂ « Setting of Target Profit &
., Target Cost
&E% + Value Engineering
Proposal of Sales Price
Sa]es « Followup of — . Followup
Div. Prevision of Sales Volume Cost Reduction
Target Costing |
Council | ’ |
Cost Management Council
QRECTHOHBE yit % <10
M OR UM R M oas | RE /RR | mopm |
IR i IR Q9] ‘((-!B.} | | |,
Ursd DRE
| |G| |aw| |5 |
] Jto- 1)
 Hf0 — B | Mg Hm ﬁﬁ%ﬂ_
& | || || (@8] | <120 (( Jpo-
i (me 2| |g2 :
" Ell e :
’ = . & .
L
Source: Toyota : I L
preshes & oo |12
LN ES KN W il




2-1d Production Efficiency Management HEREIBDFTR

Modification of
products and

Kaizen

Production ——( |~ on production process
l TPS
Summing up New Standard Time
Real Working Hours
per Working Group
(Kumi) «Evaluationof <—[ Management
Production Efficiency of
| °Calculation of —— | Standard Timg
Production Allowances
Productio Prevision of « Target Setting of Revision of
Pro ram:l» Workers  |«—] Productivity Increase Standard Time
9 Number and Followup of Results following
ST cutting rule

_ Cquncil of C Production Div. Council Calculation of wage
Adjusting Workers ) > (Production Allow.)

Production Management Div. Human Resources
Management Div.

Human Resources
Management Div.

Source: Toyota 13
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2-2a Production Efficiency Management & Production allowanc

HEREHEEETFY

\0}
o™

Production efficiency (PE): simplified formula 4 EE#E

2. STxQ ST RAEBM: Q: AHRURK
PE ==/ RWH: (fR0) @R e

The PE means the productivity per man-hour, measured against the
standard time.

RERLFEERR TR -7 —DOHBEEMLTHS,

-This coefficient enables a comparison of productivity of all production

lines producing different products.
Roo-HADEEMZLLERAIREICT DR TH D,

-Reducing the real working hours of working group gives a higher

production efficiency, to the condition that products quality is assured.

g—%ﬁi%ﬁ_i—& FROBEFBERABOINEEERERT LR

15

2-2b Production allowance Z£EFY

Monthly wage (except for overtime payment etc.) BZEE € (AEXF L ERKRQ
Wage=Dbasic wage (40%)+production allowance(60%)

Production allowance = basic wage x production allowance coefficient

B® =& (40%) + £ FEF % (60%)

AEFLHA=HERBEXEEFERE

Determination of the production allowance coefficient per working group
RBOLEEFIEXMBEDIE

First: rounding off the fluctuation of raw: PE= £ ERER (BERSE) DA LKDEH
199 Adjusted PE(t) = (5/6) PE (t-1) + (1/6) PE(t)

Second: classification of APE en 4 groups: A(20%), B(30%), C(30%), D(20%)
from top to bottom of which the average APE is used for PAC.

APE(BEERERLHA)ZEHNSTIZ4ATIL—T(ABCD)IZHF. ETIL—TD
EHEEEEFUTHREORELT S,

Third: decision of the production allowance coefficient (PAC) took account of
the production efficiency of the company as a whole

EHAERER(ERSFR)EERBLTEEFAXIRERETRE
Standard Time cutting rule: E# YT (FIL—IL
The standard time of the working groups of which APE is over the average APE
of the group A was cut down until their APE become the average APE.
TI—TAQFEHEL LD FROEERBAFYEICGELIETUNYTIFON L6



SETN—TESTREES S EETFUTBRE

18967~ 1598B4E ToET-—~1968

s&I—7 AETEESS Buai Groups APE
AZD%R) e AR S Al20%) [—= | Avorage of A
B{30%) — BEHE Bla0%) —» | Average of B
C30%) — CREE C30%) — | Average of G
D20%) |—» DRGE D{20%) |[—» | Aversge of D

AEFLUIRE=CRTERSEX2B+RETRSE x 1/3) X R
PAC = (APE x 2/3 + AGPE x 1/3) x fixed coefficient

AGPE means the PE of the company as a whole. 17

2-2C Relationship between Kaizen, PE, and Production Allowance
WE.EEREAEFSOROMAR
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2-2d Movement of the average production efficiency of the company
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3 Crisis of TPS at the end of the 1980s: Labor crisis
1980F R EKRKDTPSODEHE =B D fEH#E

» Background of the labor crisis FEIDEH#HDE =
» The labor force shortage for the manufacturing industry
HEXIZES>TOFBOTE
> The “bubble economy” of 1987-91:/\7 JL{Z&

» It gave an occasion to get an easy but high wage work in the tertiary
industry, especially in the service sector. EHEDEEEBEN

» It heated up the demand and the diversification of parts and products.
FREHIEICLORMDLHRIE
> Toyota’s problems in such a situation: ~34%2 0N [EzE
» Many of newly hired young workers quitted Toyota. =Labor shortage
TRBRAEESFBEOZIDMB>FB AR,

> In order to solve this problem, Toyota hired massive temporary
workers: 2 540 TW in the 23 370 direct workers (11% on average).

FENFRBEMOI-OICKEOHHEREEEZEESTER
» This provoked a confusion on the shop-floor: considerable lowering of
the production efficiency, and exhaustion of supervisory stuff.

BRI, EERREOET EBH DR 20

11



Confusion of the TPS in the “bubble economy”

NTIILEFHDOTPSDHEEL
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Source: Toyota

85
1985 1986 1987 1988 19891990 1991 1992

Note) “Labor force” means the number of the direct workers on the production lines. The
production excludes that produced by subcontracted assembly companies. Productivity
represents the productivity per man-hour.

FENFEEBFAOFTBER. £ERF FIFRKOHADEEE.

LT LT T — DR -

3-2 Solution fiER%E

A joint committee of the management and union decided to solve this labor
crisis in a radical way
FEEROMRERBEBR N TYITRERICEDTITAHIVEGHERE
> Training system of blue-collar workers BEeREZ B DBREIEDEER
> New vocational training system BEFHRAEZESHIEDEA
> Hierarchical positions of supervisory staff —BfIZ®E

» Creation of experts positions (EX, SX, CX) and abolition of Team (han) and
team leader (TL, han cho) THFR/NA—FBOEALH-ROBEL

» Way to work on the assembly line 7v&> 1) =54 TOEBEADRE

» Making assembly work attractive by making disappear heavy loaded,
dangerous and dirty works. 3K{EEDIBKX

» New segmented assembly lines, quality control by segment, use of buffers,
and ergonomic devices, etc.

FHMSA2 - av TR NV IT7—DEREB. IV EDRERENDEA
» Successive two shifts work without night shift (6:30-15:15 and 16:15-1:00)
EF2XAHTDOEA (FI2EBMEAMN= FI 2 EEEH)
» Costmanagement RfiEE(RUVEEEEE)

» Giving an autonomy & responsibility to the factory, and revision of the wage
system. 22

BREEZIBICER. EE2FIELEE

12



Fruits of the new vocational training system

EFREEERHIEDORR

. S A B C
Factories

1993 1999 1993 1999 1993 1999 1998 1999
Honsha 4 22p 239 1082 2B9 315
Motomachi Y, 615 60R 2169 448 383
Kamigo 3 394 231 1031 214 3[L6
Takaoka 2 22P 718 2638 4p5 424
Miyoshi 1 144 14% 63p g1 187
Tsutsumi 2 9 30p 732 2586 7n1 §20
Myochi 1 143 78 628 9B hnr
Shimoyama L 101 166 804 108 109
Kinuura 179 93 789 16p 248
Tahara 4 52D 1096 2781 875 q17
Hirose, etc b 2849 750 3888 1156 1016
Total 25 g 5748 4850 189716 4565 4312
Skill levels

C 20% of the operations taken charge by a group (Kumi )
B 60% of the operations taken charge by a group (Kumi )+repairing
A 80% of the operations taken charge by a group (Kumi )+repairing+maintenance

S All operations taken charge by a group (Kumi ) + instruction + repairing + maintenance

Source: Toyota

23
Tis S#k AR Bk C#k
19934 [19994F [19934F [19994F [19934F [19994F [19934F [19994
P Xay 4 222 239 1032 239 315
JoHT 2 615 602 2169 448 383
BB 3 394 231 1031 214 316
= [ 2 229 718 2638 465 424
=4F 1 146 145 635 81 187
2 2 9 305 732 2586 711 620
BAZN 1 143 78 623 93 77
T 1 101 166 804 108 109
Kl 179 93 789 166 248
HIR 4 520 1096 2781 875 617
[LHEZ D1th * 5 2889 750 3888 1156 1016
i 25 9 5743 4850 18976 4555 4312
* FATERPY . A B ERFY . THERFIZE ST,
Source: Toyota

FREK

C HDEED20%

B fDEX60% + EE

A FADEES0% + EE + IMEE

S HoeEx +EE + BE + MMRE 24
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Grade System and Job Title at Toyota:

during tH#0§9

14

Job Title (A&E) Grade Rank Job Title (Production)
Project Managerial Administrative Production Managerial Expert
&
Position Position Engineering Staff Position Position
Staff
Project Divisional Senior General Manager AA
General General Senior Grade 1 1A
Manager
Manager Department Senior Grade 2 1B Deputy G. M. Project G. M.
G.M.
Project Senior Grade 3 20 Manager Project M.
Manager
Assistant Staff Leader Assistant CX 30 Chief Leader Chief Expert
Manager Manager
[40] - 40
[50] SX 50 Group Leader Senior Expert
[60] EX1 60 - Expert
[7A] EX2 7A (Team Leader)
[7B] 7B
Staff [80] 80
[9A] 9A Team Members
(98] 9B
[oc] 9C
25
Source: Toyota
. b JA
=
19904 X D B s T R il B2
ERRBA g B RE R AL N (&4h)
Javes b EEk siii g [Hen] 28 [ gam o2 (19 089)
bR GM AA 20
A=/ R TR
oM it B 1k 1A 443
EE Lt B 28k 1B WE |72y k6 1248
A=/ it B3tk 20 ME |[FeY=2 RN
M 3413
TIVALZ M Ay T Y — | FREK CX 30 CL CX
M Z— 6514/2167
[40] - 40 - _ _
[50] SX 50 G L SX 6493
[60] EX1 60 -
[7A] | Exz 7 (L) EX 13271
7 7
P [7B] B
[80] 80
[9A] 9A F— LA N— 38500
[9B] 9B
[9c] 9C
HFT © TOYOTA (1997)
26




New Assembly Line Concept
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4 Decade of Reconfiguration of the TPS
10FEREIC R ATPSORIEE
4-1 Modifications of the wage system
EEHEDELE
» After minor change in 1990, the first radical change was made in 1993,
which abolished the production allowance for the white-collars.
1990F DI AF—FIo O D&, 1993F LRI DITANIVGEEHTHEDRE=
ERRREEDEEFLATEL,
» The latest radical change in 2000 (except for overtime pay):
2000 DESIZFT A HIVIGHTE
> For the blue-collar workers, ¥ #t%
Wage = AP (30%) + PA (20%) + GA (20%) + PA’ (20%)
> For the white-collar employees, &%
Wage = AP (50%) + GA (50%)
» AP: pay for the employee’s gained ability, replacing the basic wage,
which increase every year after the evaluation (‘satei’)
» PA: productivity allowance, which is now fixed for one year.
» GA: allowance related to the grade position
» PA’: proficiency allowance,which replaced the age allowance in 2004.

28
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1993~1999

For PA

For cutting Standard Teme
By Shop Group

For All Gorups (ral

Upper 15%
A 30%) A0% of A
Bi40%)
Bl45%)
CL30%)
CL25%)

29

> BHEER
REEE & =RReE %45 (30%) + 4 FE 1445 (20%)
+ B REME A $4 (30%) + F 5 #5 (20%)
> BEER

BEE & =HeEE %45 (50%)+BAEE AH (50%)

BRe R4 BRREMN FHCAGRK. A—SRIZ&E T
BEeEAG: 85 BEEEACKLTRESNIEHREDRTE
EEMNS: EHTHOXKRELZESERBOEREICHTTEE
FHA: 2004448 £YEF A (SX, GL, CX, CLIZRER) ICEE

> Radical character of the change: BIFAEE A

» Productivity allowance is fixed for one year, and the same coefficient
is applied for all blue-collar workers:

PA = its coefficient x remuneration fixed per wage grade of workers.

ié&%%ﬁ%ﬁlilﬁfﬂﬂ%ﬁ%bo LOLERRERDEEEEBICR—DXEE
E o
AEMR=T2HR-—XBERIxEEFRBOETE]

This ipso facto means a negation of the productive efficiency

management, linked with productivity allowance, the system which
was designed and institutionalized by Taiichi Ohno.

FEE KHEM—DBALSEHERBUDNREREE AT LDME ! 20
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4-2 New grade system and wage grade, from 2000

FLOBRESFRHELEEFH

Ancient 3 :
Rank Adn_nmst_ratlve & Production Staff
Engineering Staff
(required —_ ;
ot : ; Wage Qualification Wage Managerial | Expert
TR ilification Grade (rank) Grade Position Position
service years)
200 Upper AE1 cL X
) CX(30)
Professional
AE2 P1
10
AE3
s SX(50) P2 GL SX
60 (22) Professional P3
EX(60) TL EX
7A (18) A4
P4
7B (15)
. P5
80(10) PO1(70)
AES P6
9A (5) .
Operations P7
9B (1) Personnel PO2(80)
AE6 P8
el AE7 PO3(F0) P9

Teams and team leaders (TL) are reintroduced in 2007.

Source: Toyota 31
B4 (5 B
EBEHG ER%R REER
£8) =g E2ER =t BEEER B AL
ERIER
30 29 J:: El‘ CX 30 AE1 1l CL CX
(29) REM B e (30) RRE1E#R
40(—) - - - -
50(25) ERSER SX(50) RAE2E R GL | SX
60(22) =-1): FiaesE
TA(18) EX(60) A4 TL EX
7B(15) EHAER th EREE RERS FRESE R
80(10) 1(70) FRaE6 %)
9A(5) N EH5ER e Fae 75/
B E 537 T 4R RERS(80) Prap——
9C(0) ER7ER | ERREERE0) [ HAEIER -
Source: Toyota IﬂI&UTL[iZOO?ﬁE[:EgA
32
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4-3 Modification of the Production Efficiency Management
BEEESRTLOES

Kaizen

based on
TPS

Summing up

Real Working Hours

Modification of
products and
production process

New Standard Time

'

per Working Group
(Kumi) » Bvaluation of €—| \Management
Production Efficiency of
L p| |- Calculation of ——»{ Standard Time
Production Allowances
Production Prevision of e Target Setti ng 'of Revision Qf
Program > Workers  |ag— Productivity Increase Standard Time
Number and Followup of Results following

v

Management D

Council of
Adjusting Workers

Human Resources

ST cutting rule

y

- - - Calculation of wage
C Production Div. Council )—V (Brodliefion Allow)

1v.

Production Management Div. Human Resources

Management Div.

The parts framed by the red box have been abolished as monthly operation. .

-
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A EEtEren L B R AL-LICED

lop) L= 4. of =t

AW O —

WM OXIT

(AWE

FROBRTES-EHANARKDEERERELTIEELESNT,

ﬁ:ﬂ:ﬂﬁl"lﬁll)-' s R |

(AWER)

(48 WEas)
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5 Conclusion: 5@
Globalization of the TSP ? TPS®4 O—/\)L1t ?

» Does the radical modification of the wage system in 2000
mean the end of the Ohnoist production management ?

2000 DEEHEDRE FKREFM—IE-0-EEEEBIATLOKRE
ZEKRITHDOMN?

» The technical system of the TPS remains and is diffused as the
“Toyota Way”: Just-in-Time and kanban, jido-ka, pokayoke, andon,
line-stop system, etc.

TPSOFMBMEIE (Y R34 L, BEIE. KA TURY  SA-
ANV THIE, FR)IFMFIN. TFEF2-DITA1ELTER,

» But has been almost renounced the core of the TPS, which
consists of the kaizen for reducing production costs, controlled by
the production efficiency management, linked with the wage
system (production allowance, renamed productivity allowance).
LHL. TPSOZILES . THhERMERDI-HOHEEZBZ. EEHIE
(EEFESAEMNR) SRBU OV REBFEICSI - TEET HELHT
HADIFIEHRESNT=,

35

» Why ? The reasons would be:
HBEBRZEL-OM?BHIEEZEL

» The bringing into question the production efficiency management, linked with
the wage system, at the beginning of the 1990s.= Toyota Kyushyu did not
apply the production allowance.
1990FERDIBH DI HAEERBIZB N7 YITEERIICE T HEEXEER (HE) HIE
o#t¥- RELORE=>FM2BEEBEAMITEEF HZEALLGL o1,

» The difficulty to apply Toyota’s production efficiency management, linked with
the wage system, outside of Toyota in Japan itself.
BRFIEL)ILREEERIERNDFIRELUNTIIEALRE,

» Did Toyota reconfigured such modified TPS as ‘Toyota Way’ applicable
everywhere?

FREZDESGEERTPSEZHAFRDED TIHZTHEAFRELGENZ -V I/ 1E
LTHEBEBRLE-OEAIM?
» Enigma at this time.
TR R TIXFH,
» Uncertainty: can it assure the continuous increase in productivity
(production efficiency) as before ?
COESHEEIZE-T, FIRRIHNDTOLS IR E EMO R L&
BTEHDEAN?
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