
CHAPTER 2 
LITERATURE SURVEY

Introduction
T ra d i t io n a l  m e a s u r e s  o f  q u a l i ty  w i th in  in d u s try  u s in g  th e  p e r c e n ta g e  s c ra p , 

r e w o r k  h o u r s ,  n u m b e r  o f  w a r r a n ty  c la im s  e tc . It c a n  b e  m e a s u r e d ,  b u t  th e y  h a v e  n o t 

b e e n  p r o v e d  to  b e  a n  e f f e c t iv e  r e p o r t  to  m a n a g e m e n t .  Q u a l i ty  c o s t  p r in c ip le  p ro v id e s  

th e  m a n u f a c tu r in g  b u s in e s s  w ith  a  m a n a g e m e n t  p h i lo s o p h y  o f  “ th e  e c o n o m ic s  o f  

q u a l i ty ” . T h is  in c lu d e s  th e  u s e  o f  q u a l i ty  c o s ts ,  ty p ic a l  q u a l i ty  c o s t  p ro f i le ,  th e  g o a l o f  

a  q u a l i ty  c o s t  s y s te m  a n d  s e t t in g  u p  a  q u a li ty  c o s t in g  s y s te m . T h e y  a ls o  g iv e  th e  

a d v is e s  o n  h o w  to  im p ro v e  th e  q u a l i ty  a n d  a c h ie v e  th e  q u a li ty  c o s t  r e d u c t io n  b a s e d  o n  

th e  q u a l i ty  c o s t  a n a ly s is  a n d  e f f e c t iv e  q u a l i ty  c o s t  p ro g ra m  im p le m e n t in g .  A ll th e s e  

a re  in c lu d e d  in  th e s e  l i te r a tu r e  s u rv e y s  to  b e  a p p lie d  o n  p e r f o r m in g  th e  re s e a rc h .

2.1 Quality cost principle
A c c o r d in g  to  S in g a p o re  p r o d u c t iv i ty  a n d  s ta n d a rd  b o a rd  , “ T h e  c o n c e p t  o f  C o s t  o f  

Q u a l i ty  ( C O Q )  w a s  f ir s t  in i t ia te d  b y  D r. A . v .  F e ig e n b a u m  in  th e  1 9 5 0 s . It w a s  m a d e  

p o p u la r  b y  P h i l ip  C ro s b y  in  th e  e a r ly  1 9 8 0 s  a n d  f u r th e r  r e f in e d  b y  D r. H . J a m e s  

H a r r in g to n  o v e r  th e  y e a rs . T o d a y , th e  c o n c e p t  is s t i l l  r e le v a n t  to  a  s u c c e s s fu l  

o r g a n iz a t io n .

C o s t  o f  q u a l i ty  is  th e  to ta l  c o s t  o f  e n s u r in g  p r o d u c t  a n d  s e rv ic e  q u a li ty .  It 

c o m p a r i s o n  tw o  m a jo r  c o m p o n e n ts ,  n a m e ly ,  th e  c o s t  o f  n o n - c o n f o r m a n c e  (C O N C )  

a n d  th e  c o s t  o f  c o n fo rm a n c e  (C O C ) .

C o s t  o f  n o n - c o n f o r m a n c e  (C O N C )  re fe r s  to  th e  to ta l  c o s t  o f  n o t d o in g  th in g s  r ig h t  

th e  f ir s t  t im e  (e .g . r e w o rk , s c ra p , c u s to m e r  c o m p la in s ) .  In  th e  P A F  m o d e l ,  th is  

c o m p r is e  th e  in te rn a l  a n d  e x te rn a l  f a i lu re  c o s t.

B a s ic a l ly ,  th e y  a re  th e  w a s te  o r  n o -v a lu e -a d d e d  c o s t. T h e y  a re  a ls o  r e f e r r e d  to  as

th e  c o s t  o f  p o o r  q u a l i ty  o r  C O P Q .
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C o s t  o f  c o n fo rm a n c e  (C O C )  r e fe r s  to  th e  to ta l  c o s t  o f  e n s u r in g  th a t  th in g s  

a re  d o n e  r ig h t  th e  f ir s t  t im e  (e .g . p la n n e d  in s p e c t io n s  a n d  te s ts ,  q u a l i ty  r e la te d  

e d u c a t io n  a n d  t r a in in g )  in  th e  P A F  m o d e l ,  th is  c o m p r is e  th e  p r e v e n t io n  a n d  a p p ra is a l  

c o s t .

J a c k  C a m p a n e l la  [1 9 9 9 ]  d e s c r ib e d  v e ry  d e ta i ls  o n  th e  p r in c ip le s  o f  q u a li ty  

c o s t . H e  d e f in e d  to ta l  q u a li ty  c o s ts  r e p r e s e n ts  th e  d i f f e re n c e  b e tw e e n  th e  a c tu a l c o s ts  

o f  p r o d u c t  o r  s e rv ic e  a n d  w h a t  th e  r e d u c e d  c o s t  w o u ld  b e  i f  th e re  a re  n o  p o s s ib i l i t ie s  

o f  s u b s ta n d a rd  s e rv ic e , f a i lu re  o f  p r o d u c ts ,  o r  d e fe c ts  in  th e ir  m a n u fa c tu r e .

B a s ic a l ly ,  h e  s e p a r a te d  q u a l i ty  c o s t  in to  th re e  c a te g o r ie s .  P re v e n t io n  c o s ts . 

A p p r a is a l  c o s ts  a n d  F a ilu re  c o s ts , w h ic h  c a n  b e  fu r th e r , d iv id e d  in to  in te r n a l  f a i lu re  

c o s t  a n d  e x te rn a l  f a i lu re  c o s t.

(1 )  P re v e n t io n  c o s ts . T h e  c o s ts  o f  a ll a c t iv i t ie s  s p e c i f i c a l ly  d e s ig n e d  to  

p r e v e n t  p o o r  q u a l i ty  in  p r o d u c ts  o r  s e rv ic e s .

(2 )  A p p r a is a l  c o s ts . T h e  c o s ts  a s s o c ia te d  w ith  m e a s u r in g ,  e v a lu a t in g  o r  

a u d i t in g  p r o d u c ts  o r  s e rv ic e s  to  a s s u r e  c o n fo rm a n c e  r e q u i re m e n ts .

(3 )  F a i lu re  c o s ts . T h e  c o s ts  r e s u l t in g  f ro m  p r o d u c ts  o r  s e rv ic e s  n o t 

c o n f o r m in g  to  r e q u i r e m e n ts  o r  c u s to m e r  / u s e r  n e e d s . It in c lu d e s  in te r n a l  f a i lu re  c o s ts  

w h ic h  o c c u r r in g  p r io r  to  th e  c u s to m e r  a n d  e x te rn a l  f a i lu re  c o s ts  w h ic h  o c c u r r in g  in  

c u s to m e r  s id e .

H e  u s e d  f ig u re  2.1 to  id e n t ify  th e  h id d e n  c o s ts  o f  q u a l i ty  a n d  th e  m u l t ip l ie r

e f fe c t.
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Figure 2.1 Hidden costs of quality and the multiplier effect

T h e  u s e  o f  q u a l i ty  c o s ts

(1 )  V ia  th e  e f f e c t iv e  a n a ly s is  m e th o d s  to  th e  q u a li ty  c o s t  a n d  a p p ly  th e  

a p p ro p r ia te  p r o b le m  s o lv in g  te c h n iq u e s  to  im p ro v e  th e  q u a l i ty  p e r f o rm a n c e  a n d  

a c h ie v e  th e  q u a l i ty  c o s t  r e d u c t io n s .

(2 )  Q u a l i ty  c o s t  a n a ly s is  is  s u b s ta n t ia l  o n  d e v e lo p in g  th e  c o s t -o r ie n te d  

s tr a te g ic  b u s in e s s  p la n .

(3 )  S u p p l ie r  q u a li ty  c o s t  id e n t i f i c a t io n  a n d  a n a ly s is  c a n  c o n tro l  a n d  im p ro v e  

th e  s u p p l ie r  q u a l i ty  p e r f o rm a n c e .

(4 )  C o s t  o f  s o f tw a re  q u a l i ty  (C o S Q )  d e v e lo p in g

E f f e c t iv e  q u a l i ty  c o s ts  p r o g ra m  is r e c o m m e n d e d  to  c o n s is ts  o f  th e  f o l lo w in g  s te p : 

E s ta b l is h  a  q u a l i ty  c o s t  m e a s u r e m e n t  s y s te m .

D e v e lo p  a  s u i ta b le  lo n g - ra n g e  t r e n d  a n a ly s is .

E s ta b l is h  a n n u a l  im p ro v e m e n t  g o a ls  fo r  to ta l  q u a l i ty  c o s t .

D e v e lo p  s h o r t - r a n g e  tr e n d  a n a ly s is  w i th  in d iv id u a l  ta r g e ts  th a t 

c o l le c t iv e ly  a d d  u p  to  th e  in c re m e n ta l  d e m a n d s  o f  th e  a n n u a l  

im p ro v e m e n t  g o a l.

M o n i to r  p r o g re s s  a g a in s t  e a c h  s h o r t - r a n g e  ta r g e t  a n d  ta k e  a p p ro p r ia te  

c o r r e c t iv e  a c t io n  w h e n  ta rg e ts  a re  n o t b e in g  a c h ie v e d .
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H e  d e v e lo p e d  th re e  a p p ro a c h e s  to  c o l le c t  a n d  r e p o r t  q u a l i ty  c o s ts ,  n a m e ly , 

q u a l i ty  c o s t in g  a p p ro a c h ,  p r o c e s s  c o s t  a p p ro a c h  a n d  q u a l i ty  lo s s  a p p ro a c h .

A  P a re to  a n a ly s is  is  a  g o o d  to o l a n a ly z e d  th e  d a ta  th e n  c o m e  o u t  c o u n te r 

m e a s u re . T h e n  a  t r e n d  a n a ly s is  c a n  b e  p e r fo rm e d .

T h e  g o o d  p o in t  fo r  h is  b o o k  a re  s y s te m a t ic  a p p ro a c h  fo r  q u a l i ty  c o s t  p ro g ra m . 

A ls o , it e x p la in s  th e  q u a li ty  c o s t  a n d  b a s ic  a p p ro a c h  o n  im p le m e n ta t io n .  H o w e v e r ,  it 

a ls o  h a s  d is a d v a n ta g e s .

F ir s t ly ,  th is  b o o k  e x p la in s  o n ly  th e  p r in c ip le  o f  q u a l i ty  c o s t , la c k  d e ta i ls  o n  

h o w  to  a p p ly . A ls o  it d o e s  n o t h a v e  c a s e  s tu d y  to  re fe r .

S e c o n d ly , th e  b o o k  a d v o c a te s  A B C  c o s t in g  a p p ro a c h  th a t  is  n o t p o p u la r ly  u s e d  

in  m a n u f a c tu r in g  c o m p a n ie s  in  A s ia n  c o u n t r ie s .  T h e r e fo re ,  it w o n ’t g iv e  U S  m o re  

u s e fu l  r e f e r e n c e s

Q u a l i ty  c o s ts  p r in c ip le  c a n  c o n tr ib u te  m a n y  b e n e f i ts .  F e ig e n b a u m  [1 9 8 3 ]  

s u m m a r iz e d  th e  b e n e f i ts  o f  q u a l i ty  c o s ts  a s  b e lo w ,

(1 )  Q u a l i ty  c o s ts  s e rv e  a s  a  m e a s u r e m e n t  to o l to  p r o v id e  c o m p a ra t iv e  

m e a s u r e m e n t  o f  im p ro v e m e n ts  in  g iv e n  a re a  a n d  a s  a n  o n  g o in g  m e a s u r e  o f  q u a li ty  

p e r f o rm a n c e .

(2 )  Q u a l i ty  c o s ts  s e rv e  a s  a  p r o c e s s  q u a l i ty  a n a ly s is  to o ls .  It c a n  b e  

u s e d  to  p in p o in t  m a jo r  p r o b le m  a re a s ,  p r io r i t iz e  th e  a r e a s  fo r  a c tio n .

(3 )  S e rv e  a s  a  p r o g r a m m in g  to o l . Q u a l i ty  c o s ts  c a n  b e  u s e d  a s  a  m e a n  

to  id e n t i fy  th e  a c t io n s  w h ic h  p r o v id e  th e  h ig h e s t  p o te n tia l  p a y o f f ,  h e n c e  p r io r i ty  to  

t im e  s e q u e n c e .

(4 )  S e rv e  a s  a  b u d g e t in g  to o l . Q u a l i ty  c o s ts  a re  a  g u id e  to  b u d g e t  th e  

n e c e s s a r y  e x p e n d i tu r e  fo r  a c c o m p l is h in g  th e  d e s i r e d  q u a l i ty - c o n tr o l  p r o g ra m s .

(5 )  S e rv e  a s  a  p r e d ic t iv e  to o l . Q u a l i ty  c o s t d a ta  p r o v id e  th e  c o n tr o ls  to  

e v a lu a te  a n d  a s s u re  p e r f o r m a n c e  in  r e la t io n  to  th e  g o a l a n d  o b je c t iv e s  o f  th e  c o m p a n y .
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T h e y  a re  e f f e c t iv e  in  p r o d u c in g  v a l id  c o s t  e s t im a te s  in  o b ta in in g  n e w  b u s in e s s  in  

s e rv ic e  o r  p r o d u c ts  a n d  in  m e e t in g  c o m p e t i t io n  in  th e  m a rk e tp la c e .

M a n y  r e s e a rc h e r s  a n d  s c h o la r s  p e r f o rm e d  s tu d ie s  o n  h o w  to  o p t im iz e d  th e  

q u a l i ty  c o s t.

B e s te r f ie ld  [1 9 9 2 ]  g iv e s  d e ta i le d  e x p la n a t io n  o n  q u a l i ty  c o s t  p r o g ra m  a n d  

P A F  m o d e l .  In  P A F  m o d e l ,  e a c h  i te m  a re  e x p la in e d  in  d e ta i ls  a n d  a t ta c h  s o m e  

e x a m p le s .

In  th is  m o d e l ,  it is r e c o m m e n d e d  to  in c re a s e  p r e v e n t io n  a n d  a p p ra is a l  c o s t , 

a n d  to  r e d u c e  f a i lu re  c o s t  b u t th e  o v e ra l l  q u a l i ty  c o s t  s h o u ld  b e  r e d u c e d .

T h e  f in a l g o a l o f  q u a l i ty  c o s t p r o g ra m  is  to  o p t im iz e  th e  q u a li ty  c o s t , th e  

o p t im u m  q u a l i ty  c o s t  c a n  b e  s h o w n  a s  f ig u re  2 .2

F ig u r e  2 .2  O p t i m u m  q u a l i t y  c o s ts  c o n c e p t
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G o n g  [1 9 9 9 ]  f u r th e r  d e v e lo p e d  a  c u rv e  to  d iv id e d  q u a l i ty  s ta tu s  in to  th re e  

a re a s ,  e a c h  a r e a  h a s  its  p r o p o r t io n  o f  fa i lu re  c o s t , p r e v e n t io n  c o s t  o r  a p p ra is a l  c o s t . I f  

th e  f a i lu re  c o s t  is  m o re  th a n  7 0 % , th e  q u a l i ty  n e e d s  b ig  im p ro v e m e n t .  I f  th e  fa i lu re  

c o s t  is  a b o u t  5 0 %  a n d  p r e v e n t io n  c o s t  is  a b o u t  1 0 % , th e  q u a l i ty  is in  c o n tro l  a re a . I f  

th e  f a i lu re  c o s t  is  le s s  th a n  4 0 %  a n d  th e  a p p ra is a l  c o s t  is  m o re  th a n  5 0 % , th e  q u a l i ty  is 

in  e x c e s s iv e  a re a .

H e  s u m m a r iz e d  th e  p r o p o r t io n  o f  e a c h  q u a li ty  c a te g o r ie s  in to  th r e e  a r e a s  th a t  

c a n  b e  s h o w n  as  f ig u re  2 .3

Figure 2.3 Quality cost analysis model

T h is  d i s c u s s io n  is b a s e d  o n  th e  q u a l i ty  c o s t  c u rv e . In  p r a c t ic e ,  m o s t  o f  

m a n u fa c tu r e r s ,  w h ic h  p r e p a r e  to  a n a ly z e  th e  o p t im u m  p o in t  o f  q u a l i ty  c o s t ,  d o n ’t h a v e  

th is  a n a ly s is  m o d e l . T h e r e fo re  it is  v e ry  d i f f ic u l t  to  f in d  o u t  th e  o p t im u m  q u a l i ty  c o s t 

fo r  th e m .

2.2 Quality cost program approach
B r i t i s h  s ta n d a r d  d e v e lo p e d  tw o  m o d e ls  o n  q u a l i ty  c o s t  p r o g ra m  a p p ro a c h .

B S 6 1 4 3 : p a r t  2 (1 9 9 0 )  is  a  q u a l i ty  c o s t  P A F  m o d e l ,  n a m e ly  p r e v e n t io n  c o s t , 

a p p ra is a l  c o s t  a n d  fa i lu re  c o s t  w a s  in t r o d u c e  to  h o w  im p le m e n t  to  r e d u c e  th e  c o s ts  o f  

q u a li ty .  T o  r e d u c e  th e  in c re a s in g  o f  th e  f a i lu re  c o s ts , f i r s t  c a n  in c re a s e  in  a p p ra is a l  o f  

p r o d u c t  q u a li ty ,  th e n , s p e n d  m o re  o n  p r e v e n t io n  a s  a p p ra is a l  to g e th e r  w i th



in v e s t ig a t io n  p o in ts  to  e le m e n ts  w h e re  im p ro v e m e n t  c a n  b e  m a d e  to  p r o d u c t  d e s ig n  / 

p r o c e s s  /  s y s te m s . F in a l ly  p r e v e n t io n  a c t io n  ta k e s  e f f e c t  th e  p r e v e n t io n ,  a p p ra is a l  a n d  

f a i lu re  p r o p o r t io n s  o f  th e  c o s ts  r e a l ig n  a n d  a ll c o s ts  r e d u c e . I t  g iv e s  a  s c h e m a t ic  

r e p r e s e n ta t io n s  o f  t r e n d s  to  i l lu s t ra te  th e  to ta l  q u a li ty  r e la te d  c o s t  r e d u c t io n  a f te r  

q u a l i ty  im p ro v e m e n t  a c t iv i ty ,  w h ic h  c a n  b e  s h o w n  a s  th e  f ig u re  2 .4

Figure 2.4 Increasing quality awareness and improvement activities

T h is  s ta n d a r d  d e f in e s  v e ry  d e ta i le d  q u a li ty  c o s t c a te g o r ie s  a n d  s e t  u p  h o w  to  

p e r f o rm  th e  q u a l i ty  c o s t  p ro g ra m .

B e s id e s  P A F  m o d e l .  B S I a ls o  d e v e lo p e d  ‘‘p r o c e s s  c o s t  m o d e l"  n a m e ly  

B S 6 1 4 3  p a r t  1 (1 9 9 2 ) . T h e  p r o c e s s  c o s t  a p p ro a c h  is  a  s te p w is e  a n a ly s is  e m p h a s iz in g  

o n  th e  p ro c e s s .  T h e  p r o c e s s  c o s t  e le m e n t  c o n s is ts  o f  p e o p le ,  e q u ip m e n t ,  m a te r ia l  a n d  

e n v i r o n m e n t .  T h is  m o d e l  is  s h o w n  as  f ig u re  2 .5

Inputs

Controls

1

Process

Resources

Outputs

Figure 2.5 Basic process model
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T h is  s ta n d a r d  id e n t i f ie d  th e  q u a l i ty - r e la te d  c o s ts  in  th e  p r o c e s s  e le m e n t 

b a s e d  o n  c o s t  o f  c o n fo rm a n c e  ( C O C )  a n d  c o s t  o f  n o n c o n f o r m a n c e  (C O N C ) .

C o s t  o f  c o n fo rm a n c e  (C O C )  is th e  c o s t  th a t  s p e n t  to  o p e r a to r  th e  p r o c e s s  a s  

s p e c i f i e d  in  a  1 0 0 %  m a n n e r .  H o w e v e r ,  th e  c o s t  o f  c o n fo rm a n c e  m e re ly  in d ic a te s  th e  

c o s t  o f  s a t i s fy in g  th e  s ta n d a r d s  d e c la re d . It d o e s  n o t in d ic a te  a n  e f f ic ie n t  o r  e v e n  a 

n e c e s s a r y  p r o c e s s .  It m a y  n o t  b e  th e  lo w e s t  c o s t . T h e r e fo re ,  it  c a n  b e  im p ro v e d .

C o s t  o f  n o n c o n f o r m a n c e  (C O N C )  is  th e  c o s t  th a t  s p e n t  o n  n o n -e s s e n tia l  

p r o c e s s  s u c h  a s  w r o n g  o u tp u t  ( th e r e fo re  r e q u i r e s  r e w o r k ) ,  o r  v a r io u s  m o d e s  o f  w a s te . 

T h is  a ls o  h a s  ro o m  to  im p ro v e .

B o th  a re a s  o f  c o s t  o f f e r  o p p o r tu n i t ie s  fo r  im p ro v e m e n t  C O N C  s h o u ld  be  

p r io r i t iz e d  fo r  im p ro v e m e n t.

T o  a d a p t  th is  m o d e l ,  f i r s t ly  a  te a m  s h o u ld  b e  s e t  u p , th e n  th e  te a m  w ill 

id e n t i fy  th e  p r o c e s s  a n d  c o s t . A f te r w a r d s ,  a  c o s t  r e p o r t  w ill  b e  r a is e d  w h ic h  c o n ta in s  

b o th  C O C  a n d  C O N C , a n d  p r o c e s s  im p ro v e m e n t  a c t iv i t ie s  w i l l  b e  p e r f o rm e d .

A d v a n ta g e s  a n d  d i s a d v a n ta g e s  fo r  P A F  c o s t  m o d e l  a n d  p r o c e s s  c o s t  m o d e l 

c a n  b e  s u m m a r iz e d  a s  b e lo w ,

PAF cost model
A d v a n ta g e s :

1 )  . It is  a  r e v is e d  v e r s io n  o f  th e  t r a d i t io n a l  m e th o d  o f  p r o d u c t  q u a li ty

c o s t in g  in  m a n u f a c tu r in g  in d u s tr ie s .  Im p ro v e m e n t  h a d  b e e n  m a d e  in  

th e  l ig h t  o f  e x p e r ie n c e .

2 )  . It c a n  id e n t ify  th e  h id d e n  a n d  b u r ie d  c o s ts  th a t  a re  n o t  p a r t  o f

o p e ra t io n s .  Q u a li ty  c o s ts  in  m a rk e t in g  p u r c h a s in g  a n d  d e s ig n  a re  

b ro u g h t  to  th e  fo re f r o n t  b y  th e  s y s te m .
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D is a d v a n ta g e s :

1 )  . D if f ic u l t  to  id e n t i fy  a n d  c o l le c t  th e  d a ta . S o m e  c o s ts  s u c h  a s  p r e v e n t io n

c o s ts  a s s o c ia te d  w ith  m a rk e t in g ,  d e s ig n  a n d  p u r c h a s in g  a re  m o re  

d i f f ic u l t  to  id e n t i fy  a n d  a l lo c a te .  T h e r e  a re  s o m e  c o s ts  a s s o c ia te d  w ith  

lo s t  s a le s  a n d  c u s to m e r  g o o d w il l ,  w h ic h  m a y  b e  im p o s s ib le  to  m e a s u re  

a n d  m u s t  b e  e s t im a te d .

2 )  . M u c h  m o re  t im e  n e e d  to  e x p e n d in g  in  id e n t i fy in g  a n d  c a te g o r iz in g  c o s t

o f  P A F

Process cost model
A d v a n ta g e s :

1 ) . It c a n  th o r o u g h ly  r e v ie w  th e  w h o le  s y s te m  so  th a t  s o m e  h id d e n  c o s t

w ill  b e  d ig g in g  o u t.

2 )  . It is c o m p a t ib le  w i th in  th e  c o n c e p t  o f  T Q M .

3 )  . It s e rv e s  a  s im p le  c la s s i f ic a t io n  o f  q u a l i ty  c o s ts  to  th e  c o s t  o f

c o n fo rm a n c e  a n d  th e  c o s t  o f  n o n - c o n fo rm a n c e .  T h e  c o s t  o f  

c o n fo rm a n c e  is r a is e d  a n d  re v ie w e d .

D is a d v a n ta g e s :

1 ). T h is  m e th o d  d e p e n d s  o n  th e  u se  o f  p ro c e s s  m o d e lin g .

2 ) . R e q u ir e s  A c t iv i ty - B a s e d - C o s t in g  to  b e  th e  c o s t in g  s y s te m . H o w e v e r  in 

m o s t  m a n u fa c tu r in g  f irm s  in  A s ia , A B C  m e th o d  is n o t w id e ly  a p p lie d .

B e s id e s  P A F  m o d e l  a n d  p r o c e s s  m o d e l , G o d f re y  [1 9 9 9 ]  a r g u e d  th a t  d u r in g  

h is  d a y s  a t  B e l l  la b s , th e y  d e v e lo p e d  a n  a p p ro a c h  c a ll  “ g o ld e n  l in e ” . T h e  a p p ro a c h  is 

to  w a lk  th e  l in e , m a k e  e s t im a te  o f  t r u e  p r o d u c t io n  c o s ts  u s in g  r o u g h  e s t im a te s  o f  

la b o u r  c o s ts ,  m a te r ia ls  a n d  f in is h e d  g o o d s  in v e n to r ie s ,  r e w o rk , in s p e c t io n  a n d  so  

fo r th . A f te r w a r d s ,  th e y  w ill r e v ie w  th e  p ro c e s s  a n d  m a k e  “ w h a t - i f ’, th e n  m a jo r  

o p p o r tu n i t ie s  fo r  im p ro v e m e n t  w ill  b e  id e n t i f ie d  a n d  p e r fo rm e d .
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2.3 Cost data collection and reporting
T h e  o b je c t iv e  o f  q u a l i ty  c o s t  c o l le c t io n  is  to  id e n t ify  th o s e  “ h id d e n  c o s t '’, “ in d i re c t  

c o s t "  o r  “ u n - b u d g e te d  c o s t s ” f ro m  v a r io u s  d e p a r tm e n ta l  b u d g e t  a n d  o v e rh e a d s .

D a le  a n d  P lu n k e t t  [1 9 9 5 ]  d e v e lo p e d  th re e  a p p ro a c h e s  to  q u a l i ty  c o s t  c o l le c t io n  in 

o r g a n iz a t io n  a re  in t r o d u c e d ,

( 1 ) P re v e n t io n - A p p r a is a l - F a i lu r e  c o s t  e le m e n t  m e th o d  (P A F ) .

T h e  f ir s t  s te p  is  to  id e n t ify  th e  e le m e n ts  o f  c o s t ;  th e  s e c o n d  s te p  is  to  

m e a s u r e  a n d  q u a n t i fy  th e  e le m e n ts  a n d  th e  f in a l s te p  is  to  c o s t  th e  e le m e n ts .  T h is  

m e th o d  is  m a in ly  u s e d  in  c a s e  w h e re  th e  o r g a n iz a t io n  is  e n g a g e d  in  th e  m e c h a n ic a l  

a n d  e le c t r i c a l  p ro d u c ts .

(2 )  T im e - b a s e d  c o s t  e le m e n t  m e th o d s

C o s t  o f  m a k in g  m is ta k e s  is  th e  c o l le c t in g  a n d  m e a s u r in g  e le m e n ts  o f  

q u a l i ty  c o s ts . T h e  o b je c t iv e  is  to  fo c u s  o n  a re a s  w h e re  m is ta k e s  /  e r ro r s  o c c u r  a n d  u se  

a  p la n n e d  a p p ro a c h  to  im p ro v e m e n t  to  p u t m a tte r s  r ig h t  fo r  n o n - m a n u f a c tu r in g  

s i tu a t io n s .

(3 )  S e m i- s t ru c tu r e d  c o s t  e le m e n t  id e n t i f i c a t io n  a n d  m e a s u r e m e n t  m e th o d s .

T h e re  a re  th re e  s e m i- s t ru c tu re d  m e th o d s  u s in g  in  h e lp in g  to  d e v e lo p  th e

q u a l i ty  c o s t  e le m e n ts .

a. D e p a r tm e n t  b a s e d  q u a li ty  c o s t  a n a ly s is  m e th o d .

b. T e a m -b a s e d  q u a l i ty  c o s t  a n a ly s is  m e th o d .

c. P ro c e s s  c o s t  m o d e l . T h is  is b a s e d  o n  th e  c o m p u te r - a id e d -  

m a n u fa c tu r in g  in te g ra te d  p ro g ra m .

W h o  s h o u ld  c o l le c t  th e  c o s t  d a ta ?

B e s te r f ie le d  D . [1 9 9 2 ]  s u g g e s t  th a t  th e  c o s t  c o l le c t io n  r e q u i r e s  th e  c lo s e  

in te r a c t io n  o f  th e  q u a l i ty  a n d  a c c o u n t in g  d e p a r tm e n ts .

F o r  s u b s e q u e n t  q u a l i ty  c o s t  a n a ly s is ,  i t  s h o u ld  b e  c o l le c te d  b y  p r o d u c t  lin e , 

p r o je c ts ,  d e p a r tm e n ts ,  o p e ra to r s ,  n o n - c o n fo rm in g  c la s s i f ic a t io n  a n d  w o rk s  c e n tre s .



15

In  s o m e  c a s e s ,  w o r k - s a m p l in g  te c h n iq u e s  w il l  b e  u s e d  w i th  e s t im a te s .

F o r  th e  in s ig n if ic a n t  c o s ts  m a y  b e  o v e r lo o k e d  b u t fo r  th e  s ig n if ic a n t  o n e s  

m u s t  b e  c a p tu r e d  e v e n  i f  th e y  a re  o n ly  e s t im a te d .

W h e n  a n a ly s e  th e  q u a l i ty  c o s t ,  s o m e  ty p ic a l  b a s e s  c a n  b e  u s e d  fo r  

c o m p a r i s o n  in d e x , e .g . la b o r , c o s t ,  s a le s , a n d  u n its .

2.4 Quality cost improvement strategy
L ik e  o th e r  im p ro v e m e n t ,  a  s t r a te g y  n e e d s  to  b e  d e v e lo p e d  b e f o r e  th e  

im p le m e n ta t io n .  C a m p a n e l la  [1 9 9 9 ]  d e v e lo p e d  a s tr a te g y  to  im p ro v e  q u a l i ty  c o s t ..

It is  b a s e d  o n  th e  p r e m is e  th a t

(1 )  F o r  e a c h  fa i lu re  th e re  is  a  ro o t  c a u s e .

(2 )  C a u s e s  a re  p re v e n ta b le .

(3 )  P re v e n t io n  is a lw a y s  c h e a p e r .

T h e  s t r a te g y  fo r  u s in g  q u a l i ty  c o s t  c a n  be:

a. D ire c t ly  d r iv e  th e  fa i lu re  c o s ts  to  z e ro  u s in g  “ z e ro  d e f e c t” c o n c e p t .

b . I n v e s t  in  th e  “ r ig h t” p r e v e n t io n  a c t iv i t ie s  to  im p ro v e  q u a li ty .

c. R e d u c e  a p p ra is a l  c o s ts  a c c o rd in g  to  r e s u l t s  a c h ie v e d .

d . C o n t in u o u s ly  e v a lu a te  a n d  r e -d ire c t  p r e v e n t io n  e f fo r ts  to  g a in  

f u r th e r  im p ro v e m e n t

In  o r d e r  to  a c h ie v e  q u a li ty  c o s t  r e d u c t io n ,  q u a l i ty  c o s t  c o n tro l  is  r e q u i re d .

A c c o rd in g  to  G o n g  [1 9 9 9 ] ,  Q u a l i ty  c o s t  c o n tro l  is  d e f in e d  a s  c o n tr o l  th e  

q u a l i ty  r e la te d  c o s ts  b y  p r o p e r ly  u s in g  c o n tro l  to o l s  to  a c h ie v e  th e  ta r g e t  th a t  se t u p  

f irs t . E f f e c t iv e ly  c o n tro l  q u a li ty  c o s t  n e e d s  a  s y s te m a t ic  q u a l i ty  m a n a g e m e n t  

a p p ro a c h .

T h e r e  a re  th re e  c o n tr o l  a p p ro a c h  in tro d u c e d .

(1 )  R e -a c t io n :  A s  n a m e d , w h ic h  is  a n  a p p ro a c h  th a t  a f te r  f a i lu re  

h a p p e n s ,  th e n  f in d  o u t  th e  ro o t c a u s e  a n d  ra is e  th e  c o r r e c t iv e  a c t io n  to  p r e v e n t  lo s t  in
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(2 )  In -p ro c e s s  c o n tro l :  T h is  m e th o d  is d e v e lo p e d  o n  th e  b a s is  o f  

r e a c t io n . U s in g  p r o p e r  m e th o d s  to  c o n tro l  q u a l i ty  w h ile  th e re  is e v id e n c e  o f  p ro b le m  

to  a v o id  th e  q u a l i ty  lo s t. T h is  a p p ro a c h  o b v io u s ly  is  m o re  e f f e c t iv e  th a n  re -a c t io n . It 

c a n  r e d u c e  e v e n  i f  a v o id  lo s t. It is  p o p u la r  to  b e  a p p lie d  in  in d u s try . Q u a l i ty  c o n tro l  

c h a r t  is  an  p r a c t ic e  o f  th is  a p p ro a c h . H o w e v e r ,  th is  “ e f f e c t iv e  a p p r o a c h "  is  n o t 

s u i ta b le  fo r  a ll q u a l i ty  c o s t  e le m e n ts .

(3 )  P ro -a c t io n :  T h is  r e q u i re s  th e  p re v e n tio n  c o n c e p t  to  c o n tro l  th e  

q u a l i ty  b e f o r e  th e  p r o b le m  o c c u rs .  It is p ro v e d  th a t  th e  b e s t  c o n tro l  in  th e  s ta g e  o f  

p r o d u c t  d e s ig n  c a n  c o n tro l  6 0 %  o f  q u a l i ty  p r o b le m s  a n d  p r o d u c t  c o s ts . T h is  is  th e  b e s t  

c o n tro l  a p p ro a c h . H o w e v e r ,  it is  n o t e a s y  to  fo re c a s t  a ll f a i lu re  fa c to rs .

O a k la n d  &  P o r te r  [1 9 9 5 ]  p o in te d  o u t s o m e  o th e r  to o ls  o n  q u a li ty  

im p ro v e m e n t .  S p e c ia l ly ,  h e  r e c o m m e n d e d  tw o  i te m s . F M E A  a n d  S P C .

- F M E A  is  a te c h n iq u e  to  p r e v e n t  f a i lu re  c a n  b e  a p p l ie d  to  a n y  s ta g e  

o f  d e s ig n , d e v e lo p m e n t ,  p ro d u c t io n  /  o p e ra t io n  o r  u se .

- S P C  is a  te c h n iq u e  to  a s s is t  to  p re v e n t  f a i lu re  in  a n y  t r a n s f o r m a t io n  

p ro c e s s . It is a p r e v e n t io n  s tr a te g y  u s in g  th e  c o l le c t io n  o f  d a ta  to  

p r e d ic t  a n d  c o n tr o l  p r o c e s s  to  a v o id  w a s te  b y  n o t p r o d u c in g  

u n u s a b le  o u tp u t  in  th e  f ir s t  p la c e .

2.5 Quality cost program implementation
In  te r m s  o f  q u a l i ty  c o s t  p r o g r a m  im p le m e n ta t io n ,  C a m p a n e l la  [1 9 9 9 ]  r e c o m m e n d s  

f ir s t ly  a  c h a m p io n  s h o u ld  b e  a s s ig n e d  in s id e  th e  o rg a n iz a t io n ,  th e n  th e  c h a m p io n  h a v e  

to  p e r f o rm  a p r e s e n ta t io n  w h ic h  w il l  d r a w  a t te n t io n  f ro m  m a n a g e m e n t  fo r  th e  

a c k n o w le d g e  a n d  m a k e  th e m  c o n v in c e  s u c h  a  p ro g ra m  is w o r th w h ile .  A f te r w a r d s ,  a 

p i lo t  p r o g ra m  w ill  b e  r e c o m m e n d e d  a n d  a  q u a li ty  c o s t  e d u c a t io n  w ill  b e  p e r fo rm e d .

next time to achieve the objective. Though this method can’t control the problem on
time, it is still useful since it is simply to perform.
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N e x t ,  a n  in te r n a l  q u a l i ty  c o s t  p r o c e d u r e  w ill  b e  e s ta b l is h e d . B a s e d  o n  th e  e s ta b l is h  

p r o c e d u r e ,  th e  q u a l i ty  c o s t  w ill  b e  c o l le c te d  a n d  a n a ly z e d .

T h e  a d v a n ta g e s  o f  th e  p i lo t  q u a l i ty  c o s t  p ro g ra m  a re  a s  b e lo w ,

- P ro v e  th e  a b i l i ty  o f  th e  s y s te m  to  p r o d u c e  c o s t - s a v in g  r e s u lt s .

- R e s e l l  m a n a g e m e n t  o n  th e  c o n t in u e d  n e e d  fo r  th e  p ro g ra m .

L im it  th e  in it ia l  s c o p e  o f  im p le m e n ta t io n  - b o th  p e o p le  a n d  a re a  a l lo w  

s y s te m  d e b u g g in g  p r io r  to  fu ll im p le m e n ta t io n .

J u r a n  &  G r y n a  [1 9 9 3 ]  D e v e lo p e d  a  p r o je c t  - b y  - p r o je c t  a p p r o a c h  w h ic h  is  a n  

e f f e c t iv e  a p p ro a c h  u s in g  a  s e q u e n c e  o f  s te p s  a s s o c ia te d  w ith  s o m e  q u a l i ty  to o ls  to  

s o lv e  q u a l i ty  r e la te d  p r o b le m s . T h e  m a in  s te p s  a re :

( 1 ) P ro v in g  th e  n e e d . S tu d y  o n  th e  c o s t  o f  q u a l i ty  is  o n e  o f  th e  c o n v in c in g  

m e th o d  to  c o l le c t  in fo rm a t io n  q u a li ty  c o s ts  r e la t in g  to  f in a n c ia l  m e a s u re s  

c a n  m e a s u r e  th e  p e r f o rm a n c e  a n d  s h o w  th e  b e n e f i ts .

(2 )  I d e n t i f y in g  p ro je c ts .  P a re to  p r in c ip le  is  a  p o w e r fu l  d a ta  a n a ly s is  to o l c a n  

id e n t ify  th e  m a jo r  p r o b le m  a re a s ;  c a u s e  a n d  e f fe c t  d ia g r a m  c a n  b e  

h e lp fu l  id e n t i fy in g  th e  ro o t c a u s e  o f  th e  p ro b le m .

(3 )  O r g a n iz e  p r o je c t  te a m s . S e t u p  ta s k  fo rc e .

C a r ry in g  o u t e a c h  p r o je c t  in v o lv e s :

a. V e r i f y in g  th e  p r o je c t  n e e d  a n d  m is s io n .

b . D ia g n o s in g  th e  c a u s e s .

c. P ro v id in g  a  r e m e d y  a n d  p r o v in g  its  e f f e c t iv e n e s s .

d. D e a lin g  w ith  r e s i s ta n c e  to  c h a n g e .

e. I n s t i tu t in g  c o n tr o ls  to  h o ld  th e  g a in s .
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T h e r e  a re  s o m e  r is k s  o n  im p le m e n ta t io n .

K a n e r  [1 9 9 6 ]  id e n t i f ie d  tw o  m a jo r  im p le m e n ta t io n  r is k s

(1 )  I t ’s u n w is e  to  t ry  to  a c h ie v e  to o  m u c h , to o  fa s t . A s  r e s o u rc e  

l im i ta t io n ,  w e  c a n  n o t p r o b a b ly  try  to  m e a s u r e  a ll o f  th e  c o s ts .

(2 )  B e w a re  o f  in s is t in g  o n  c o n tr o v e r s ia l  c o s t . C o s t  s h o u ld  b e  p ro b a b ly  

id e n t i f i e d  /  c la s s i f ie d . T h e r e fo re ,  s o m e  c o s ts  w i ll  n o t b e  o v e r lo o k e d ,  a ls o  w ill  n o t  be  

u n d e r e s t im a te d .

H e  ta k e s  tw o  e x a m p le s  a s  th e  c a s e , F o rd  P in to  l i t ig a t io n  a n d  G M  

P R O M  c o n tr o l le d  th e  fu e l in je c to r  in  a  p ic k u p  tru c k . A s  th e  r e s u lt ,  b o th  c o m p a n ie s  

u n d e r e s t im a te  th e  e x te rn a l  f a i lu re  a n d  g o t b ig  p e n a l ty  a n d  in ta n g ib le  c o m p a n y  in ra g e  

lo s s . B e lo w  is  th e  F o rd  P in to  c a se .

F ir s t ,  i t ’s u n w is e  to  try  to  a c h ie v e  to o  m u c h , e v e r y  p r o je c t  u n til  y o u 'v e  

a p p l ie d  it s u c c e s s f u l ly  to  o n e  p ro je c t .

S e c o n d , th is  is u s u a lly  w is e  a d v ic e , b u t it c a n  le a d  y o u  to  

u n d e r e s t im a te  y o u r  c u s to m e r ’s p r o b a b le  d i s s a t is f a c t io n  w i th  y o u r  p ro d u c t .

T h e  F o rd  P in to  l i t ig a t io n  p r o v id e d  th e  m o s t  f a m o u s  e x a m p le  o f  a 

q u a l i ty  c o s t  a n a ly s is  th a t  e v a lu a te d  c o m p a n y  c o s ts  w i th o u t  c o n s id e r in g  c u s to m e r s ’ 

c o s ts  f ro m  th e  c u s to m e r s ’ v ie w p o in t .  A m o n g  th e  d o c u m e n ts  p r o d u c e d  in  th e s e  c a s e s  

w a s  th e  G r u s h -S a u n b y  r e p o r t ,  w h ic h  lo o k e d  a t c o s ts  a s s o c ia te d  w i th  fu e l ta n k  

in te g r i ty .  T h e  k e y  c a lc u la t io n s  a p p e a re d  in  ta b le  2.1

Table 2.1 Ford Pinto key ealeulation
B ene fits  and C o s t R e la tin g  to  Fuel Leakage

A ssoc ia ted  w ith  the S ta tic  R o llo v e r  Tes t P o rtio n  o f  F M V S S  208

B ene fits

S av ing s  -  180 bu rn  deaths, 180 se rious b um  in ju r ie s , 2100  bu rned  veh ic le s  
U n it  C os t -  5 200 ,000  pe r death. $ 67 ,000  per in ju ry , $ 700  per ve h ic le  
T o ta l b e n e fit -  180 X ($ 2 00 ,00 0 ) + 1 8 0 x ( $ 6 7 ,0 0 0 )  +  2100  x ($ 7 00 ) =  $49 .5  m il l io n  
Costs

Sales -  11 m il l io n  cars, 1.5 m il l io n  l ig h t tru cks  
U n it  C os t -  $11 per ca r, $11 per tru c k

T o ta l C o s t -  11 ,000 ,000  X ( $ 1 1 )+  1 .500.000  X ($11 ) =  $ 137 m il l io n
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In  o th e r  w o rd s , it lo o k e d  c h e a p e r  to  p a y  a n  a v e r a g e  o f  $ 2 0 0 ,0 0 0  p e r  

d e a th  in  la w s u i t  c o s ts  th a n  to  p a y  $11 p e r  c a r  to  p r e v e n t  fu e l ta n k  e x p lo s io n s . 

U l t im a te ly ,  th e  la w s u i t  lo s s e s  w e re  m u c h  h ig h e r . [G r im s h a w  V . F o rd  M o to r  C o . 

( 1981 ). ( C a l i f o r n ia  c o u r t  o f  a p p e a l) ,  C a l i f o r n ia  r e p o r te r ,  v o lu m e  1 7 4 , p a g e  3 4 8 ] ,

2.6 Good practice on the implementation
M a n y  a r t ic le s  a n d  p a p e r  c a n  b e  fo u n d . S o m e  o f  th e m  a re  g o o d  p r a c t ic e s ,  w h ile  

s o m e  o f  th e m  l is te d  o th e r  p ra c tic e s .

K e o g h , D a l ry m p le  a n d  A tk in s  [2 0 0 0 ]  p e r fo rm e d  r e s e a rc h e s  in  6 o r g a n iz a t io n s .  2 

o f  th e m  a re  c h e m ic a ls ,  1 is r e f r a c to r y  m a te r ia ls ,  1 is  in k . 1 is  r u b b e r ,  1 is p e t ro c h e m  / 

h y d r o c a r b o n s .  F iv e  o u t o f  s ix  o r g a n iz a t io n s  a re  la rg e .

T h r e e  o u t  o f  s ix  o r g a n iz a t io n s  a p p lie d  P F A  m o d e l  (B S I , 1 9 9 0 ), tw o  o f  s ix  

u s e d  p r o c e s s  m o d e l  (B S I , 1 9 9 1 ). w h ile  r e s t  o n e  a p p lie d  a  c o m b in a t io n  o f  p ro c e s s  

m o d e l  a n d  P F A  m o d e l  w i th o u t  a c k n o w le d g in g  th a t.

T h e  re s u l t  s h o w s  th a t  q u a l i ty  c o s t p ro g ra m  c a n  le a d  to  p e r f o rm a n c e  

im p ro v e m e n t .

K e o g h  a n d  D a lry m p le  [1 9 9 8 ]  p e r f o rm e d  r e s e a rc h e s  in  a  p a r t  o f  m a jo r  m u l t i 

n a t io n a l  a n d  e m p lo y e e s  o v e r  8 0  p e o p le  o n  th e  s ite . T h e  r e s e a rc h  to o k  th re e  y e a rs .

T h e  r e s u l t  is th a t  a  n u m b e r  o f  m a jo r  o r g a n iz a t io n a l  c h a n g e s  o c c u r r e d  d u r in g  th e  

s tu d y . A n d  a  n u m b e r  o f  im p ro v e m e n ts  o c c u r r e d  in  p r o c e s s e s  a n d  q u a li ty .  A s  a r e s u lt ,  

th is  le a d s  to  p ro f i ta b i l i ty .
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