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GDP
GDP
11.4% - 11.7% 20
11% 10% 9.9%

GDP

20 90

5-10

20

5%

GDP

4%




5-10 GDP 10
GDpP GDP GDP GDpP
% % Yo
1986 4.45 217 | 281 20 518 11.6 4.9 6.3
1987 4.74 225 | 294 21 540 11.4 4.7 6.2
1988 5.11 251 | 313 23 587 11.5 4.9 6.1
1989 5.44 282 | 329 24 635 11.7 5.2 6.0
1990 5.8 283 | 351 25 659 11.4 4.9 5.9
1991 5.99 256 | 355 24 635 10.6 4.3 5.9
1992 6.32 237 | 375 24 636 10.1 3.8 5.9
1993 6.64 239 | 396 25 660 9.9 3.6 6.0
1994 7.05 265 | 420 27 712 10.1 3.8 6.0
1995 7.4 302 | 441 30 713 10.4 4.1 6.0
1996 7.81 303 | 467 31 801 10.3 3.9 6.0
1997 8.32 314 | 503 33 850 10.2 3.7 6.0
1998 8.79 323 | 529 34 886 10.1 3.8 6.0
1999 9.3 332 | 554 35 921 9.9 3.6 6.0
2000 9.96 377 | 590 39 | 1006 10.1 3.8 5.9
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Matthyssens & Van den Bulte 1994
Power Strategy Tuning Strategy

Cooperation Strategy

1



Partnership
o

“ " Bullwhip ® CPFR
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ISCP CEPM -

Core Enterprise Performance Measurement
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Investment for Manpower

“ ” HRD
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HRD
HRDI
HRD ISC
1. Training Expenses per Employee
T N ] Isj<N
Traink}j NEg NEg
> TralnE]
o=t
Trainkpl =~ " NE, /2
2. Training Time per Employee
T N j Isj<N
i l<isM TrainTji NEg
NEg
N M
LL Traink;
S1is
Trainkpl = NEB + NEg /2

Investment for fixed Assets




Qsale

Fixed Assets Investment Increase Rate

Fixed Assets Yield of Investment

VFAg Qp
NVFA QNew

Qsale > Qg p

P min Qnew  QSale - Qg
NVFA

PyFA =

Financial

ISC ISCPM
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Turnover of Fixed Assets

Management Level

Costs Control Level
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Quality Control Level

EGforQC
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N
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PIR TIR — Technology In-

frastructure Resource TIR

R & D Capabilities

1. R & D Payoff
Eforip Taates
ERatio
Agforrp = Tese — Friuge /ERatio X 100%
2. R & D People

@ RDP’ s Qualification
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Lo
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R & D Efficiency
1. New Products Sales Ratio
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N ales
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2. Yield of New Products
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Service Performance

ISC

RSP

tomer

ISC

_ GrossPy
NP GrossPy
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5-14 o
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Reliability

1. Delivery Time

Percentage of On — Time Delivery

P0|d = % x 100%

M
2D,
P =5%— x100%
2D,

i=1

2. Delivery Quantity

Percentage of Accurate Quantity Delivery

j1<j<N
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0Q;
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N
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N
2K
Py = % x 100% k
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3. Delivery Quality
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n M; (1M,
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1. Quantity Flexibility
oD N oD D~N g D
1
=
dt t T
Omin Omax Inumax Sethi & Sethi
1990
viR = min Omax Invmax - f) ) Omin_ ]_)
9] 6D
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Qxp
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Pf; = x 100%
7 Qupg + Qe /2 ’

Service Quality

QTPB
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Customer’ s Complaints Ratio

Call Center

_P Ve
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P x 100%
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leal Qabovc
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PTSCC = Qtotal x 100%
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CN,ata

HRM

Correctness Of Information

TN,ata




ng T

Duliness of Information

Pp = N T

Validity of Information
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Advancement oflnformationSystem

Cyorls

TG, ales

COI’%
Py = Téll - x 100%
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ROP—

ROP=DxT+SS
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EOQ EOQ

20
10
200

ROP=Dx T+ SS=20

On - band Inventory

On - order Inventory

1+ Qy<ROP

Qo
ROP—

200

/ x10  +0=200

200



[—

=Q/2+SS 6-2

Q/2+S5=200/2+0=100

ROP Q

ROP=D T+P/2 +8SS 6-3




ROP
ROP=D T+P/2 +S5=20 10+7/2 +0=270

1=0/2+ PxD /2+SS 6-4

i:Q/2+ PxD /72+85=200/2+ 7x20 /2+0=170

Replenishment System

TGT

TGT=SS+D T+P 6-5



TCT—

Q=TGT-1-Q, 6-6

10
TGT=D T+P +S5=20 10+5 +0=300

100 50
Q=TGT-T-Q,=300-50- 100 = 150

I= DxP /2+5SS 6-7



Optional Replenishment System

I+Q0<S

Q=S-1-Q 6-8

s ROP
s=DxT 6-9




100 400
I+ Q<100
Q=400 1-Qp
75
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Fair Share Allocation




100 500
A+ DT,
DS = —= 6-10
>D
i=1j
DS—
A—
[— j
D— j
600
1 2 3
50 100 75
10 50 15
6 -2

DS_500+ 50+ 100+ 75
- 10+50+ 15

=9.67

9.67

Aj= DS-1/D; xD, 6-11

A— j
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A= 9.67-50/10 x10=46.7
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MRP
M
ABC
ABC
ABC Pareto

ABC




20% 80% 20%
80% 20% 80%
ABC
20% 80% 80%
20%
1 A — 70% ~ 80%
15% ~20%
2 B — 15% ~ 20%
30% ~ 40%
3C
— 5% ~ 10%
60% ~70%
10 ABC
6-2
6-2

F-11 40 000 0.07 2 800 5
F-20 195 000 0.11 21 450 1
F-31 4 000 0.10 400 9
L-45 100 000 0.05 5 000 3
L-51 2 000 0.14 280 10




L-16 240 000 0.07 16 800 2
L-17 16 000 0.08 1280 6
N-8 80 000 0.06 4 800 4
N-91 10 000 0.07 700 7
N-100 5 000 0.09 450 8
A 20% A

B 30%

50% C 6-3
6-3
F-20 21 450 21 450 39.8% A
L-16 16 800 38 250 70.9% A
L-45 5000 43 250 80.2% B
N-8 4800 48 050 89.0% B
F-11 2 800 50 850 94.2% B
L-17 1280 52 130 96.6% C
N-91 700 52 830 97.9% C
N-100 450 53 280 98.7% C
F-31 400 53 680 99.5% C
L-51 280 53 960 100.0% C
ABC 6-4 A
25%

50%




® ¢

6-4 ABC
% %
A=F-20 L-16 20% 38 250 70.9%
B=L-45 N-8 F-11 30% 12 600 23.3%
o
C= 50% 3110 5.8%
100 % 53 960 100%
ABC
1
@ A
@ B
®3 C
2
D A
@ B
dcC
3
)
@B



® B
MRP
® cC

ABC

M
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45%

25







MRP

MRP

MRP

materials requirements planning MRP

20

60




MRP

MRP

MRP

MRP

MRP

MRP

bill of material BOM

MRP

MRP

MRP



MRP 6-6 6-5
= +
1 2 3 4 5 6 7 8 9 10
30 30 10 10 -25 10 10 -20 -20 10
0 0 0 0 35 0 10 0 40 0
0 20 0 35 0 0 40 0 10 20
30 10 10 -25 10 100 -20 -20 10 -10
6-6 MRP
MRP
10
6-5
6-5 MRP
1 30 0 0 30 0
2 30 0 20 10 0
3 10 0 0 10 0
4 10 0 35 -25 25
5 -25 35 0 10 0
6 10 0 0 10 0
7 10 10 40 -20 20
8 -20 0 0 -20 20
9 -20 40 10 10 0
10 10 0 20 -10 10




MRP

MRP

478 10

MRP

master production schedule MPS

bill of materials BOM

B C
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MRP

MRP

MRP

MRP

MRP
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MRP

MRP
MRP

MRP

MRP

6-9 MRP
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6 - 9 MRP
MRP
MRP
MRP R
MRP
MRP
MRP

MRP



MRP

MRP

MRP

MRP

MRP

MRP

MRP

MRP

70

20

MRP

MRP

MRP -1

70

20

MRP

MRP

MRP

6-10



MRP

6 - 10

MRP

MPS

MRP

1978

MRP
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6-11
MPS
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6 - 11
MPS
1.
2.
6-12
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6 - 12 MPS

capacity requirement planning CRP

MRP



MRP BOM

MRP
MRP
BOM
MRP MRP

6-13
6-13

rough — cut capaity planning RCCP
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6 - 13

MRP MPS



MRP - ]

MRP - I

MRP

20 80 MRP - [l

1977




MRP - [l

MRP

MRP - [l

1.MRP - [l

2.MRP- [l

MRP - [I

MRP - [I

MRP



MRP - I
MRP - [l MRP - [I
6-14
MRP - [[ ‘
" American production and inventory control association
APICS 1957 26

MRP - |l

MRP - [I
MRP - [l

MRP MRP




3
25% ~40%
4

MRP - [I

6 — 14 MRP -1l

MRP - [I
5%
10% ~ 30%
95%
/ BOM

5% ~ 10%

50% ~90%

880

10



881

1983 727 MRP - ]
10% 6-6
6-6 1983 727 MRP - [l
<10% 11% ~20% | 21% ~30% | 31% ~40% > 40%
52.2 29.4 11.0 3.0 3.4
45.3 28.7 14.3 5.4 6.3
35.8 29.1 19.3 7.5 8.3
24.5 27.7 22.7 14.0 11.1
MRP - ]
MRP - [I 20

1 000

MRP - [l




20 80 MRP - I

20 80

MRP - I
MRP - [l

MRP - [l

MRP - [l



20 80 2 000 MRP - 11
BULL DPS7000

MRP - I ‘
MRP - [I

1990 1996 MRP - [I




MRP - [I

ingystem CIMS

ERP

863"

MRP - 1I

MRP - I
computer integrated manufactur-

MRP - [I

MRP - |l



ERP

MRP - [l

1996

ERP

MRP - |

MRP - [l

21

MRP - [l

MRP - [I




MRP - |l ERP
ERP

ERP

ERP

JIT

20 90

Just — In — Time JIT

886



887

JIT

JIT

JIT
6-15

MRP

T
0o
54

6-15 JIT
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JIT

N on <

JIT

JIT



889

JIT

JIT

JIT

JIT

JIT




JIT

JIT

1.JIT

2.JIT

3.JIT

4.JIT

5.JIT

6.JIT

JT

JIT

JIT

JIT

JIT



T.JIT

8. JIT JIT

JIT

JT

Chry sler




JIT

1000

30

10

Johnson

1000



JIT
BMW
4
14 000
3
6-7
[ D/T ]
2
D T

10 000 4 1250 12 500

10 000 10 500 5 000
a 0 7

JIT







JIT/11 VMI

JIT/10
Vendor Managed Inventory. VMI ”
JIT 1L/VMI

JITII

VMI

VMI

VMI




JIT

20 80 sanyo
1995

5500

IBM Hitachi Digital

Equipment Corporation



DRP
DRP
MRP 20 60
MRP
MRP 20 60
DRP | Donyirth ~ DRPI
9 30
100% 40%

Andre Martin
70

DRP [ DRP]  MRP

MRP

Don Firth

Generals Mills

DRP DRP

20
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10 1.2 25 0.48
11 10.9 26 0.46
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& 1/d,
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8 2.847 0.3512
9 2.970 0.3367
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13 3.336 0.2998
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15 3.472 0.2880
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6-33 4
300
6-33
1 1 200 1.00 200
1 31 300 1.10 330
2 28 400 1.16 464
3 31 100 1.26 126
1000 1120
3 31 100 1.26 126
2 28 200 1.16 232
300 358
=1120 - 358
=762
762 300 358
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6-34
762 200 + 200 + 110 +
232 300 358

6-34
1 1 200 1.00 220
200 1.00 200

1 31 300 1.10 330

300 1.10 330

200 1.00 200
2 3 100 1.10 110
200 1.10 220

100 1.10 110
2 28 400 1.16 464

100 1.10 110
3 1 200 1.16 232
200 1.16 232

200 1.16 232
3 31 100 1.26 126

100 1.26 126
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300
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1 1 200 1.00 200
1 31 300 1.10 330
2 28 400 1.16 464
3 31 100 1.26 126
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300 310
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1 31 | 300 1.10 330
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2 3 100 1.00 100
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2 28 400 1.16 464
400 1.16 464
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3 1 300 1.16 348
100 1.16 116
100 1.00 100
3 31 100 1.26 126 100 1.16 116
100 1.26 126
778 330 + 100 + 348
300 342 100 + 116 + 126
2
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2po
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6-38
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1 31 300 1.10 330 1.06
2 28 400 1.16 464 1.10
3 31 100 1.26 126 1.12
=300 1.12 =336
=700 1.12 =784
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a
1 200 1.00 220
31 300 1.10 330 500 1.06 530
3 400 1.06 424 100 1.06 106
28 400 1.16 464 500 1.14 570
1 300 1.14 342 200 1.14 228
31 100 1.26 126 300 1.18 354
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424 + 342
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6 - 40

600 2.04 1224.00 500 3.00 1500
570 2.05 1168.50 610 3.00 1830
550 2.10 1150.00 650 3.00 1950
610 2.08 1268.80 590 3.00 1770
580 2.15 1247.00 600 3.20 1920




6 490 2.17 1063.00 400 3.20 1280
7 450 2.25 1012.50 470 3.20 1504
8 480 2.30 1104.00 540 3.20 1728
9 540 2.50 1350.00 570 3.50 1995
10 610 2.57 1567.70 650 3.50 2275
11 600 2.59 1554.00 670 3.50 2345
12 580 2.60 1508.00 600 3.50 2100
6660 27.40 15222.80 6850 22197
6-41
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800 800 800 800 800
15223 15223 15223 15223 15223
16023 16023 16023 16023 16023
546° 40P 479° 480¢ 544¢
15477 15603 15544 15543 15479
6720 6594 6653 6654 6718
5000 5000 5000 5000 5000
1720 1594 1653 1654 1718
860 797 827 827 859
860 797 826 827 859
= 210 2.60 =546
= 210 2.00 =420
= 210 27.40 /12 =479
= 210 15223 /6660 =480

= 210 259 =544
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