
C H A P T E R  5

IM P L E M E N T A T IO N  O F  K E Y  P E R F O R M A N C E  IN D IC A T O R S

T h is  c h a p te r  w ill te s t  th e  p e r fo rm a n c e  v a lu e  o f e a c h  K P Is  in o rd e r  to  v e r ify  e a c h  

v a lu e  w h ic h  th e  w o rk in g  te a m  e s ta b lis h e d  b y  u s in g  s ta t is t ic a l te c h n iq u e .

5.1 P erform ance  V a lu e  Verification

T o  v e r ify  e a c h  p e r fo rm a n c e  v a lu e  th a t th e  w o rk in g  te a m  s e t in  C h a p te r  4 , th e  

m e th o d  to  v e r ify  th e m  m u s t b e  p e rfo rm e d . A c c o rd in g  to  th e  s ta t is t ic a l th e o ry  in C h a p te r  

2 , th e re  a re  m a n y  k in d s  o f  te s ts  d e p e n d in g  on  th e  c h a ra c te r  o f  d a ta . T h e  c h a ra c te rs  o f 

c o lle c te d  d a ta  a re  n o rm a l d is tr ib u tio n , s m a ll s a m p le  a n d  in d e p e n d e n t, th e n , te s t  fo r  

e q u a l v a r ia n c e s  (F - te s t)  is  s e le c te d  to  v a lid a te  th e  p e r fo rm a n c e  v a lu e s . T h e  p u rp o s e  o f 

th e  te s t is  to  c o m p a re  th e  d iffe re n c e  b e tw e e n  e a c h  p e r fo rm a n c e  v a lu e  b e fo re  

im p le m e n tin g  K P Is  a n d  a f te r  im p le m e n tin g  K P Is . If b o th  d a ta  a re  n o t d if fe re n t, th e  

p e r fo rm a n c e  v a lu e  th a t  th e  te a m  s e t is a p p ro p r ia te  fo r  th is  fa c to ry .

5.2 D ata A n a lys is

F irs tly , d a ta  a f te r  im p le m e n tin g  K P Is  w ill b e  c o lle c te d  in  o rd e r  to  c a lc u la te  th e  

v a lu e  o f e a c h  K P Is . T h e s e  d a ta  a re  p re s e n te d  in T a b le  5 .1 . เท a d d it io n , th e  v a lu e  o f  e a c h  

K P Is  a f te r  im p le m e n tin g  K P Is  a re  p re s e n te d  in T a b le  5 .2 .



Table 5.1 Collecting data เก period 7 -1 2

Data Unit
Period

7 8 9 10 11 12
R a w  m a te r ia l c o s t B a h t 1 ,9 4 4 ,0 0 0 1 ,9 5 6 ,0 0 0 1 ,9 4 4 ,0 0 0 1 ,9 4 4 ,0 0 0 1 ,9 6 8 ,0 0 0 1 ,9 6 8 ,0 0 0

T o ta l ra w  m a te r ia l use d Kg. 1 6 ,2 0 0 1 6 ,3 0 0 1 6 ,2 0 0 1 6 ,2 0 0 1 6 ,4 0 0 1 6 ,4 0 0

U n it p ro d u c tio n Kg. 1 4 ,8 4 0 .8 8 1 4 ,9 5 8 .4 0 1 4 ,7 9 9 .2 3 1 4 ,8 6 5 .7 9 1 4 ,9 7 2 .9 2 1 5 ,0 6 4 .5 1

U n it p ro d u c tio n P ie c e s 4 9 4 ,6 9 6 4 9 8 ,6 1 3 4 9 3 ,3 0 8 4 9 5 ,5 2 6 4 9 9 ,0 9 7 5 0 2 ,1 5 0

Q u a n tity  o f d e fe c t th a t o c c u r  w h e n  u s in g  o u t o f 

s p e c if ic a t io n  o f ra w  m a te r ia l
Kg. 3 2 8 .9 9 3 3 1 .3 6 3 3 2 .2 8 3 2 5 .1 4 3 3 0 .5 0 3 3 3 .2 8

P ro d u c t c o s t B a h t 2 ,3 7 8 ,6 8 9 2 ,4 9 6 ,4 3 2 2 ,4 2 0 ,7 0 6 2 ,3 6 1 ,3 9 7 2 ,4 3 1 ,0 8 6 2 ,4 1 7 ,4 1 7

C o s t o f g o o d  so ld B a h t 2 5 8 5 6 3 5 2 7 1 1 1 2 5 2 6 4 5 8 3 2 2 5 7 1 5 6 1 2 6 7 1 7 6 4 2 6 8 3 5 2 6

Q u a n tity  o f p ro d u c t u n c o m p le te d  on  t im e Kg. 1 2 9 .0 8 1 3 5 .9 6 6 2 .5 5 1 0 0 .4 9 8 1 .1 7 1 1 6 .4 4

Q u a n tity  o f  n o n -c o n fo rm  ra w  m a te r ia l Kg. 3 2 5 .5 4 3 2 5 .1 2 3 2 4 .5 7 3 2 4 .4 7 3 2 4 .7 5 3 2 3 .4 7

U n it d e fe c t Kg. 3 1 1 .4 4 2 9 4 .5 8 3 0 7 .3 9 3 1 9 .2 8 3 0 6 .6 4 2 9 9 .0 1

D e fe c t ra te  fo u n d  fro m  in - lin e  p ro d u c tio n Kg. 3 0 6 .5 6 3 0 7 .9 2 3 2 0 .1 8 3 0 9 .1 7 3 1 9 .3 0 3 1 5 .6 7

W o rk in g  t im e  (a t ro a s te r  m a c h in e ) M in u te s 6 ,6 4 4 6 ,6 5 8 6 ,6 9 0 6 ,6 7 6 6 ,631 6 ,6 8 0

A v a ila b le  tim e  (a t ro a s te r  m a c h in e ) M in u te s 7 ,2 0 0 7 ,2 0 0 7 ,2 0 0 7 ,2 0 0 7 ,2 0 0 7 ,2 0 0

L o a d in g  t im e  (a t ro a s te r  m a c h in e ) M in u te s 7 ,0 8 6 7 ,0 9 3 7 ,1 5 9 7 ,1 2 5 7 ,0 2 4 7 ,1 5 3 ÇOcn



Data Unit
Period

7 8 9 10 11 12
B re a k  d o w n  t im e  (a t ro a s te r  m a c h in e ) M in u te s 3 3 3 3 4 0 3 0 6 3 2 6 3 8 2 3 0 2

A c c u m u la te  id le  t im e H o u rs 6 9 2 6 1 4 6 6 4 7 6 5 5 1 7 7 7 3

N u m b e r o f d e la y e d  lo t Lo ts 6 9 1 8 5 7

P o w e r c o s t B a h t 3 9 1 7 4 .6 3 9 8 7 8 .0 4 0 5 6 3 .1 4 0 6 4 5 .9 3 9 9 4 5 .6 4 0 8 7 9 .3

L a b o r c o s t B a h t 1 9 0 ,0 0 0 1 9 0 ,0 0 0 1 9 0 ,0 0 0 1 9 0 ,0 0 0 1 9 0 ,0 0 0 1 9 0 ,0 0 0

D e p re c ia tio n B a h t 2 1 0 ,0 0 0 2 1 0 ,0 0 0 2 1 0 ,0 0 0 2 1 0 ,0 0 0 2 1 0 ,0 0 0 2 1 0 ,0 0 0

N u m b e r  o f c u s to m e r  c o m p la in P ie c e s 5 9 6 661 341 6 4 7 281 331

N u m b e r  o f g o o d  so ld P ie c e s 4 9 0 0 0 0 4 8 1 0 0 0 4 8 5 0 0 0 4 7 9 0 0 0 5 0 0 0 0 0 4 8 5 0 0 0

T o ta l m a c h in e  d o w n  tim e H o u rs 2 0 13 19 2 8 21 15

M a in te n a n c e  c o s t B a h t 2 3 ,7 6 0 .8 0 2 6 ,0 5 2 .8 0 2 2 ,6 0 0 .2 0 2 8 ,2 3 2 .4 0 2 7 ,0 8 0 .8 0 2 2 ,2 4 9 .5 0

çoO)



Table 5.2 Performance value of KPIs in period 7 -1 2

K P Is
Period

7 8 9 10 11 12
R a w  m a te r ia l c o s t p e r  u n it p ro d u c tio n  (B a th /p ie c e ) 3 .9 3 3 .9 2 3 .9 4 3 .9 2 3 .9 4 3 .9 2

D e fe c t ra tio  th a t o c c u r  w h e n  u s in g  o u t o f  s p e c if ic a t io n  o f ra w  m a te r ia l 2 .0 3 2 .0 3 2 .0 5 2.01 2 .0 2 2 .0 3

R a w  m a te r ia l c o s t to  p ro d u c t c o s t ra tio 8 1 .7 3 7 8 .3 5 80 .31 8 2 .3 2 8 0 .9 5 81 .41

P e r fo rm a n c e  ra tio 9 2 .2 8 9 2 .4 7 9 2 .9 2 9 2 .7 2 9 2 .1 0 9 2 .7 8

V a lu e  o f p ro d u c t u n c o m p le te d  o n  t im e  (B a h t) 7 2 9 ,0 8 0 8 3 5 ,9 6 0 1 6 2 ,5 5 0 9 0 0 ,4 9 0 4 8 1 ,1 7 0 5 1 6 ,4 4 0

M a c h in e  Id le  T im e  R a tio  (% ) 4 .7 0 4 .7 9 4 .2 7 4 .5 7 5 .4 4 4 .2 3

N o n -c o n fo rm  ra w  m a te r ia l p e r  to ta l ra w  m a te r ia l u se d 2.01 1 .99 2 .0 0 2 .0 0 1 .9 8 1 .9 7

Q u a n tity  o f  d e fe c t p e r  q u a n t ity  o f  p ro d u c tio n 2 .1 0 1 .97 2 .0 8 2 .1 5 2 .0 5 1 .9 8

N u m b e r o f  d e la y e d  lo t ( lo ts /p e r io d ) 6 9 1 8 5 7

A c c u m u la te  id le  t im e  (h o u rs /p e r io d ) 6 9 2 6 1 4 6 6 4 7 6 5 5 1 7 7 7 3

U n it p ro d u c tio n  p e r  m a c h in e  (p ie c e s /m in u te ) 68 .71 6 9 .2 5 68.51 6 8 .8 2 6 9 .3 2 6 9 .7 4

P ro d u c t c o s t p e r  u n it (B a th /p ie c e ) 4 .81 5.01 4.91 4 .7 7 4 .8 7 4.81

P o w e r c o s t to  p ro d u c t c o s t ra tio 1 .65 1 .60 1 .6 8 1 .7 2 1 .64 1 .6 9

D e p re c ia tio n  to  p ro d u c t c o s t ra tio 8 .8 3 8.41 8 .6 8 8 .8 9 8 .6 4 8 .6 9

N u m b e r o f  c u s to m e r  c o m p la in  p e r  n u m b e r  o f  g o o d  so ld 0 .1 2 0 .1 4 0 .0 7 0 .1 4 0 .0 6 0 .0 7 CO■ ''ง



K P Is
P e rio d

7 8 9 10 11 12
D e fe c t ra te  fo u n d  fro m  in - lin e  p ro d u c tio n 2 .0 7 2 .0 6 2 .1 6 2 .0 8 2 .1 3 2 .1 0

T o ta l m a c h in e  d o w n  t im e  (h o u rs /p e r io d ) 2 0 13 19 2 8 21 15

M a in te n a n c e  c o s t to  p ro d u c t c o s t ra tio 1 .0 0 1 .04 0 .9 3 1 .2 0 1.11 0 .9 2

CD
C O
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5 .3  C o n f i r m a t io n  T e s t

T h e  m e th o d  o f  te s t fo r  e q u a l v a r ia n c e s  (F - te s t)  is p e r fo rm e d  to  c o n firm  th e  

p e r fo rm a n c e  v a lu e s  th a t s e t b y  th e  w o rk in g  te a m  a re  a p p ro p r ia te  fo r  th e  fa c to ry . T h e  

m e th o d  o f te s t fo r  e q u a l v a r ia n c e s  (F - te s t)  is  use d  to  te s t th e  d iffe re n c e  b e tw e e n  tw o  

v a r ia n c e s  o f p e r fo rm a n c e  v a lu e  o f  e a c h  K P Is  b e fo re  a n d  a fte r  im p le m e n tin g  K P Is . T h is  

w a s  d o n e  b y  u s in g  th e  M IN IT A B  c o m p u te r  p ro g ra m . T h e re  a re  18 K P Is  to  p e rfo rm  te s t 

fo r  e q u a l v a r ia n c e s .

In it ia lly  th e  n o rm a l p ro b a b ility  p lo t o f  p e rfo rm a n c e  v a lu e  o f e a c h  K P Is  b e fo re  a n d  

a f te r  im p le m e n tin g  K P Is  a re  te s te d  a n d  illu s tra te d  in A p p e n d ix  A .

R e fe r to  A p p e n d ix  A , th e  p lo t d a ta  o f  a ll te s ts  s h o w  th a t th e  p o in ts  fa ll re a s o n a b ly  

c lo s e  to  th e  re fe re n c e  line , in d ic a tin g  th a t a ll d a ta  a re  n o rm a l d is tr ib u tio n . F u rth e rm o re , 

th e  p -v a lu e  o f a ll te s ts  is  m o re  th a n  0 .0 5 , it c a n  b e  in te rp re te d  th a t a ll d a ta  a re  

c o n s id e ra b ly  n o rm a l.

S in c e  a ll te s ts  a re  n o rm a l d is tr ib u tio n , te s t fo r  e q u a l v a r ia n c e s  (F - te s t)  a re  

p e rfo rm e d . T h e  h y p o th e s e s  a re  p re s e n te d  b e lo w .

} { 0 (T h e  n u ll h y p o th e s is ) : (J 2 = (J  2 

£ [ 1 (T h e  a lte rn a tiv e  h y p o th e s is ) : (J x *  (J  2

B y  u s in g  th e  M IN IT A B  c o m p u te r  p ro g ra m  p e rfo rm  te s t fo r  e q u a l v a r ia n c e s  o f 

p e r fo rm a n c e  v a lu e  o f e a c h  K P Is  b e fo re  a n d  a fte r  im p le m e n tin g  K P Is , th e  re s u lts  a re  

illu s tra te d  in A p p e n d ix  B.

A c c o rd in g  to  A p p e n d ix  B, th e  p -v a lu e  o f a ll te s ts  is  m o re  th a n  le v e l o f 

s ig n if ic a n c e , 0 .0 5 . T h e re fo re , th e  n u ll h y p o th e s is  c a n  b e  a c c e p te d  w h ic h  m e a n s  th a t  no  

d iffe re n c e  b e tw e e n  th e  tw o  v a r ia n c e s . A s  a  re su lt, th e  p e r fo rm a n c e  v a lu e  o f a ll K P Is  th a t  

th e  te a m  s e t is  s ta b le . E x c e p t V a lu e  o f p ro d u c t u n c o m p le te d  on  t im e  a n d  N u m b e r  o f
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d e la y e d  lo t th a t th e  p -v a lu e  o f b o th  te s ts  is  le s s  th a n  0 .0 5  th u s , th e  n u ll h y p o th e s is  c a n  

n o t b e  a c c e p te d . A s  a re su lt, th e  p e r fo rm a n c e  v a lu e  o f  b o th  K P Is  is u n s ta b le .

5 .4  R e s u l t s  o f  V e r i f y in g  P e r fo r m a n c e  V a lu e

A c c o rd in g  to  th e  p re v io u s  in fo rm a tio n , it c a n  b e  s e p a ra te d  K P Is  in to  2  g ro u p s  a s  

s ta b le  a n d  u n s ta b le .

5 .4 .1  S ta b le  K P Is

T h e  re s u lt  16  K P Is  a re  s ta b le . T h e re  a re :

1. R a w  m a te r ia l c o s t p e r  u n it p ro d u c tio n  (B a th /p ie c e )

2 . D e fe c t ra tio  th a t o c c u r  w h e n  u s in g  o u t o f  s p e c if ic a t io n  o f ra w  m a te ria l

3. R a w  m a te r ia l c o s t to  p ro d u c t c o s t ra tio

4 . P e r fo rm a n c e  ra tio

5. M a c h in e  id le  tim e  ra tio  (% )

6. N o n -c o n fo rm  ra w  m a te r ia l p e r  to ta l ra w  m a te r ia l u se d

7. Q u a n tity  o f  d e fe c t p e r  q u a n t ity  o f p ro d u c tio n

8. A c c u m u la te  id le  t im e  (h o u rs /p e r io d )

9 . U n it p ro d u c tio n  p e r m a c h in e  (p ie c e s /m in u te )

10. P ro d u c t c o s t p e r  u n it  (B a th /p ie c e )

11. P o w e r c o s t to  p ro d u c t c o s t ra tio

12. D e p re c ia tio n  to  p ro d u c t c o s t ra tio

13. N u m b e r  o f  c u s to m e r  c o m p la in  p e r  n u m b e r  o f  g o o d  so ld

14. D e fe c t ra te  fo u n d  fro m  in - lin e  p ro d u c tio n

15. T o ta l m a c h in e  d o w n  t im e  (h o u rs /p e r io d )

16. M a in te n a n c e  c o s t to  p ro d u c t c o s t ra tio

O n c e  s ta b le  K P Is  a re  id e n tif ie d , th e  w o rk in g  te a m  f in d s  th e  ta rg e t v a lu e  o f e a c h  

K P Is  fro m  p e rfo rm a n c e  v a lu e  in p e r io d  1 - 1 2 .  T h e s e  ta rg e t v a lu e s  a re  u se d  a s  th e  

s ta n d a rd  fo r  m e a s u r in g  a n d  c o n tro llin g  p e r fo rm a n c e  in fu r th e r . T h e  ta rg e t v a lu e  o f e a c h  

K P Is  a re  p re s e n te d  in T a b le  5 .3 .
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Table 5.3 Target value of stable KPIs

K P Is T a rg e t V a lu e

R aw  m a te r ia l c o s t p e r  u n it p ro d u c tio n 3 .9 2  B a th /p ie c e

D e fe c t ra tio  th a t o c c u r  w hen  u s in g  o u t o f s p e c if ic a t io n  o f raw  m a te r ia l 2 .0 3  %

R aw  m a te r ia l c o s t to  p ro d u c t c o s t ra tio 8 0 .7 2  %

P e rfo rm an ce  ra tio 9 2 .6 4  %

M a ch in e  Id le  T im e  Ra tio 4 .7 4  %

N on -co n fo rm  raw  m a te r ia l p e r  to ta l raw  m a te r ia l u se d 1 .99  %

Q u a n tity  o f d e fe c t p e r  q u a n t ity  o f p ro d u c tio n 2 .0 3  %

A c c u m u la te  id le  t im e 6 53  h o u rs /p e r io d

U n it p ro d u c tio n  p e r  m a ch in e 69 .31  p ie c e s /m in u te

P ro d u c t c o s t p e r  u n it 4 .8 6  B a th /p ie c e

P ow e r c o s t to  p ro d u c t c o s t ra tio 1 .65  %

D e p re c ia t io n  to  p ro d u c t c o s t ra tio 8 .6 6  %

N u m b e r o f c u s to m e r  c o m p la in  p e r  n u m b e r o f g o o d  so ld 0 .1 0 %

D e fe c t ra te  fo u n d  from  in - lin e  p ro d u c tio n 2 .1 0 %

To ta l m a ch in e  d o w n  tim e 19 h o u rs /p e r io d

M a in te n a n ce  c o s t to  p ro d u c t c o s t ra tio 1 .03  %

A c c o rd in g  to  T a b le  5 .3 , in th e  fu r th e r  s tu d y  th a t d o e s  n o t b e  a n a ly z e d  in th is  

s ta g e , th e  fa c to ry  s h o u ld  b e n c h m a rk  th e  ta rg e t v a lu e  w ith  o th e r  s im ila r  fa c to ry  in o rd e r  to  

kn o w  its  p e r fo rm a n ce . The  s u g g e s t io n s  c a n  id e n t ify  as  b e low .

1. T he  ta rg e t v a lu e  th a t a p p ro p r ia te , th e  fa c to ry  s h o u ld  f in d  th e  m e th o d  to  m a in ta in  

th is  va lu e .

2 . The  ta rg e t v a lu e  th a t in a p p ro p r ia te , th e  fa c to ry  s h o u ld  f in d  th e  m e th o d  to  

im p ro v e  th e  p e rfo rm a n ce .
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5 .4 .2  U n s ta b le  K P Is

The  re su lt 2 KP Is  a re  u n s ta b le . The re  a re :

1. V a lu e  o f p ro d u c t u n c o m p le te d  on  t im e  (B ah t)

2 . N u m b e r o f d e la y e d  lo t ( lo ts /p e r io d )

A c c o rd in g  to  te am  b ra in s to rm in g , th e  c a u s e s  th a t m a ke  K P Is u n s ta b le  a re  th e  

w e a kn e s s  in in v e n to ry  m a na g e m en t. The te am  ha s  tra c k e d  fu r th e r  d o w n  in to  d e ta il a n d  

f in a lly  fo u n d  th a t th e  ro o t c a u s e  o f u n s ta b le  KP Is is th e  in v e n to ry  s u p p ly  h a s  n e v e r  b e e n  

p la n n e d . T he re fo re , th e  fa c to ry  s h o u ld  s e t th e  q u a lity  s ta n d a rd  to  c o n tro l in v e n to ry  

s u p p ly  in o rd e r  to  k e e p  th e s e  KP Is s tab le .
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