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Abstract:      

T he  p u r po se  o f t h is  r e s ea r c h was  t o  inve s t ig a t e  t he  

imp le me nt a t io n o f  t he  C AND O met ho do lo g y fo r  V is u a l  

Wo r kp la c e  Or g a n is a t io n  in  t he  M a nu f ac t u r ing  a r ea s  in  Co mp a n y  

X.  T he  p r ima r y o b jec t ive  w a s  t o  g ive  a  de t a i le d  a cco u nt  and  

in s ig ht  i nt o  t he  imp le me nt a t io n met ho ds  e mp lo ye d  a nd  t o  

e s t a b l is h  w he t her  t he  imp le me nt a t io n  suc ce ede d  in  he lp ing  t o  

bu i ld  t he  fo u nd a t io n  fo r  e l imina t io n  o f  w a s t e  a nd  no n- va lu e - ad d  

ac t iv it ie s ,  r edu ce  ma c h ine  do w nt ime  a nd  c r ea t e  a n e nv ir o nme nt  

w her e  wo r k  s t andar d is a t io n  a nd  su s t a in ing  co nt inuo us  

impr o ve me nt  is  a c h ie va b le  a nd  so ug ht  by a l l  e mp lo ye e s .  

An  int eg r a t ed  qu a nt it a t ive /q ua l it a t ive  appr o ac h o f bo t h se mi-

s t r uc t u r ed  int e r v ie ws  a lo ng  w it h  pa r t ic ip a t ive  a nd  d ir e c t  

o bs e r va t io n wa s  u sed  in  o r de r  t o  co l l ec t  da t a  and  t o  e s t ab l is h  a  

r e la t ed  s e t  o f r e s u lt s .   

Fr o m t he  r e su lt s  a nd  f ind ing s  t he  a c t ua l Co mpa n y X  

imp le me nt a t io n  met ho do lo g y e mp lo ye d  bo r e  s t r o ng  r e se mb la nc e  

t o  t he  ma jo r i t y  o f t he  l i t e r a t u r e  wr it t e n o n t he  su b je c t  bu t  ha d  

so me o r ig ina l  a nd  s l ig ht  va r ia t io ns  w h ic h  ga ve  a  mo r e  t ho r o ugh  

under s t a nd ing  o f t he  met ho ds  a nd  ac t iv i t ie s .  

T he  imp le me nt a t io n d id  r e duc e  wa s t e  in  a l l  o f t he  a r e a s  

r ese a r c hed  bu t  t he r e  wa s  no  co nc lu s iv e  e v id e nc e  t o  sho w t ha t  t he  

imp le me nt a t io n r edu ced  o ver a l l  a ve r a g e  mac h ine  do w nt ime  in  t he  

a r ea s  r e se a r c hed .  

E mp lo ye es  in t e r v ie w ed  d id  fe e l  invo lv ed  a nd  e mpo wer e d  t o  t ake  

ac t io n a nd  ma ke  d ec is io ns  co nc e r n ing  t he ir  a r e a s  a nd  r o u t ine s .  

T he  imp le me nt a t io n in  Co mp a ny X d id  ac h ie ve  so me w ins  w h ic h  

ac t ed  a s  a  fo u nd a t io n  f r o m w hic h  fu l l  le a n  imp le me nt a t io n co u ld  

be  ac h ie ved  t hr o ugh s ma l l  inc r e me nt a l  impr o ve me nt s  in  a l l  

a r ea s .  

Co nt inuo us  e mp lo ye e  invo lve me nt  w it h s t r o ng  ma na ge me n t  

co mmit me nt  a nd  suppo r t  r e ma ins  c r uc ia l  t o  ma ke  o ngo in g  

impr o ve me nt  su s t a ina b le .   
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Chapter 1: Introduction 
1.1  I ntr oduc tion to Area of  Study: 
T he  p r e se nt  co mp e t it ive  e nv ir o nme n t  sugges t s  t ha t  t he r e  a r e  

co ns t ant  co mpe t it ive  p r es su r es  t o  me e t  a nd  add  va lu e  t o  eve r  

de ma nd ing  c us t o mer  ne ed s  w h i le  a t  t he  sa me  t ime  r ed uc ing  t he  

co s t  o f ma nu fa c t u r ing  t hro ug h t he  e l imina t io n  o f wa s t e  a nd  

c r ea t ing  a  wo r k ing  e nv ir o nme nt  wher e  bo t h sus t a ina b le  

co nt inuo us  impr o ve me nt  a nd  inno va t io n c a n f lo u r is h .  S imp ly pu t  

t he  a im is  t o  do  mo r e  w it h le s s  –  B eco ming  ‘ L ea ner ’ .  

“ L ea n  t h i n k i n g  i s  d e f i n e d  a s  t h e  d yn a m i c ,  kn o wl ed g e  d r i ve n  

a n d  cu s t o m er  f o cu s ed  p r o c es s  t h r o u g h  wh i ch  a l l  p e o p l e  i n  a  

d e f i n e d  en t e r p r i s e  co n t i n u a l l y  e l i m i n a t e  wa s t e  wi t h  a  g o a l  o f  

c r ea t i n g  va l u e . ”  ( Mur ma n e t  a l,  200 2) .  

 

I t  i s  imper a t ive  t ha t  o r gan is a t io ns  addr es s  t he  e xt e r na l  

c ha l le ng es  s uc h  a s  co s t ,  g lo ba l  e co no my,  cu s t o mer  s h i ft s ,  

supp l ie r s ,  co mpe t it o r s  a nd  t hr e a t  o f new e nt r a nt s  so  t he y c a n  

de ve lo p  o p t io ns  t o  in f lu e nc e  t he m in  a  wa y t ha t  impr o ve s  t he ir  

o wn co mpe t it ive  po s i t io n.   

 

 
Figu re  1 . 1 :  Po rt e rs  f i ve  Fo rce s  mode l  o f  co mp et i t i ve  fo rc es  
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As  Or g a n is a t io ns  a nd  Co mp a n ie s  s t r ive  t o  at t a in  “Wo r ld  C la s s  

Ma nu fac t u r ing ”  o per a t io ns  t he y  mu st  inc r e a se  t he ir  

ma nu fa c t u r ing  o u t pu t  wh i le  ma int a in ing  h ig h qu a l it y a nd  r e duc e  

in ve nt o r y a nd  ma nu fa c t u r ing  c yc le  t ime  u s ing  r o ug h ly t he  sa me  

r eso ur ce s  o f pe r so nne l  a nd  equ ip me nt .  I n  o r de r  to  do  t h is  

va r ia b i l it y  t hr o ug ho u t  t he  s ys t e m s ho u ld  be  r edu ced  t o  a  

min imu m a nd  s t a nd ar d is a t io n o f wo r k  p r o cedur e s ,  e s t a b l is h me n t  

o f se l f  d i r ec t ing  t ea ms  a nd  o ngo ing  su s t a ina b le  co nt inuo u s  

impr o ve me nt  a r e  c r uc ia l  t o  succe s s .  Beco ming  Lea n is  a bo u t  

c ha ng ing  t he  wa y o f t h ink ing  in  a n o r g a n is a t io n.   

I n  o r de r  t o  beco me e f fec t ive  co mpa n ie s  mus t  f i r s t ly  lo o k  a t  t he i r  

o wn w a y o f do ing  bu s ine ss  a nd  w ha t  c lo se r  a  p lac e  t o  lo o k  t ha n  

t he  ac t ua l  wo r kp la ce  it s e l f.  Co mp a n ie s  mus t  s imp l i f y a nd  r educ e  

was t e  a nd  no n- va lu e - ad d ing  ac t iv it ie s  s t a r t ing  w it h in  t he ir  o w n  

wo r kp lace .  T he y mu st  s t a ndar d is e  wo r k  p r o cedur e s  a nd  p r a c t ice s  

a nd  s imu lt a neo us ly impr o ve  s a fe t y,  q u a l it y  a nd  e f f ic ie nc y.  

 

1.2  Researc h Obje ct ives :  
T he  p r imar y o b je c t ive  o f t h is  r e s ea r c h wa s  t o  inve s t ig a t e  i n  

de t a i l ho w t he  imp le me nt a t io n o f a  V is u a l Wo r kp la c e  

Or ga n is a t io n  met ho do lo g y ( C ANDO)  e mp lo ye d  in  a  co mpa n y ca n  

he lp  bu i ld  t he  fo u nd a t io n  fo r  e l imina t io n  o f  wa s t e  a nd  no n-

va lu e - add  a c t iv i t ie s ,  r edu ce  ma c h ine  do wnt ime  a nd  c r e a t e  a n  

e nv ir o n me nt  w her e  wo r k  s t andar d is a t io n  a nd  su s t a in in g  

co nt inuo us  imp r o ve me nt  is  a c h ie va b le  a nd  so ug ht  by a l l  

e mp lo ye e s .  

T h is  p r ima r y r es ea r c h  o b je c t ive  wa s  fu r t he r  br o ke n  do w n int o  

t wo  su b- o b je c t ive s  o r  r e sea r c h que s t io ns  a s  fo l lo ws  w h ic h a r e  

de t a i led  fu r t he r  in  t he  r es ea r c h met ho d o lo g y c hap t e r :  

•  D id  t he  imp le me nt a t io n o f  C AND O r e duce  wa s t e ,  inc r ea s e  

wo r k  s t and ar d is a t io n,  dec r ea se  ma c h ine  do w nt ime  a nd  

e na b le  a  d r ive  t o war ds  co nt inuo u s  su s t a ina b le  

impr o ve me nt ?  



 3

•  D id  t he  e mp lo ye es  le a r n f r o m t he  t r a in ing  a nd  

imp le me nt a t io n o f  C AND O a nd  d id  t he y fe e l  mo r e  i nvo lve d  

a nd  e mpo wer ed  in  ma k ing  de c is io ns  r ega r d ing  t he ir  

wo r kp lace  e nv ir o nme nt  du r ing  a nd  a ft e r  t he  

imp le me nt a t io n?  

 

1.4  Over vie w of  the  Chapters:  

•  C ha p t e r  1  g ives  a  br ie f int r o duc t io n a nd  o ve r v ie w o f t he  

a r ea  o f  s t ud y a nd  g ive s  t he  r a t io na le  a nd  o b je c t ives  o f  t he  

r ese a r c h u nder t ak e n.  T h is  c hap t e r  a lso  g ive s  a  br ie f  

e xp la na t io n o f w ha t  is  in  e ac h o f t he  c hap t e r s  in  t he  

d is se r t a t io n.  

•  C ha p t e r  2  g ive s  a  co nc is e  a nd  c r i t ica l  r e v iew o f t he  

r e le va nt  l it e r a t u r e  a nd  r e se a r c h do ne  t o  da t e  r e la t ing  t o  t he  

r ese a r c h u nder t ake n.  T he  int r o du c t io n  sec t io n o u t l i ne s  t he  

aca de mic  a r g u me nt  fo r  pur su ing  t he  a r ea  o f r e s ea r c h.  T he  

r e ma in ing  s ec t io ns  fo l lo w t he  ma in  l it e r a r y t he me s  a nd  

r ese a r c h q ue s t io ns  a nd  t he  co nt e nt s  fo l lo w c lea r  a nd  

lo g ic a l  p r o g r es s io n in  t he ir  a r gu me nt s .  T he  c hap t e r  

co nc lude s  w it h a  su mma r y o f t he  ma in  po int s  t ha t  ha ve  

bee n r e v ie wed  in  t he  l it e r a t u r e .  

•  C ha p t e r  3  se t s  t he  I ndu s t r y a nd  Co mp a ny X ba ckdr o p  fr o m 

w hic h  t he  nee d  fo r  t he  r e se a r c h  w as  ba se d  o n.  P r io r  

p r ac t ice s  o f  Co mpa n y X  a r e  d is c us se d  br ie f ly  a nd  t he  k e y  

pe r fo r ma nce  ind ic a t o r s  t ha t  r e la t e  t o  t he  r ese a r c h su b je c t  

a r e  d is cu s sed .   

•  C ha p t e r  4  g ive s  a  co nc is e  o ver v ie w o f  t he  r e sea r c h met ho d  

a nd  r a t io na le  u sed  in  t he  r es ea r c h pe r io d .  T he  r es ea r c h  

que s t io n is  c le a r ly  s t a t ed  a nd  t r a ns l a t ed  int o  me as ur a b le  

ind iv id ua l  qu e s t io ns  o r  hypo t hes es .  

T he  r e se a r c h met ho ds  t ha t  co u ld  po t en t ia l ly  ha ve  be e n us e d  

a r e  o u t l ine d  a nd  d is c us se d  a nd  t he  r a t io na le  fo r  t he  

r ese a r c h met ho d  e mp lo ye d  is  d is c us s ed  in  d e t a i l .  
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T he  c hap t e r  co nt inue s  w it h a  de t a i le d  de sc r ip t io n  o f ho w  

t he  r es ea r c h wa s  c a r r ied  o u t  u s ing  t he  c ho se n met ho d  a nd  

add re s se s  t he  l im it a t io ns  i nher e nt  in  t he  r e se a r c h met ho d  

a nd  r e se a r c h c a r r ied  o u t .  

T he  c hap t e r  co nc lud es  w it h a  su mma r y o f  t he  ma in  

a r gu me nt s  o f t he  c hap t e r .    

•  C ha p t e r  5  p r o v id es  t he  r e se a r c h  f ind in gs  a nd  r e su lt s  a nd  it s  

s t r uc t u r e  a nd  head ing s  fo l lo w  t he  ma in  r e se a r c h  qu es t io ns  

a nd  t he me s  t ha t  r u n t hr o ug ho u t  t he  l it e r a t u r e  r e v ie w a nd  

r ese a r c h met ho do lo g y c hap t e r s .  T h is  chap t e r  p r e se nt s  i n  

de t a i l  w ha t  wa s  fo u nd  o n ea c h o f t he  r es ea r c h  qu es t io ns ,  o n  

t he  ba s is  o f t he  p r imar y r es ea r c h  met ho d  t ha t  wa s  c a r r ie d  

o u t .   

•  C ha p t e r  6  e va lu a t es  a nd  d is cu s se s  w ha t  t he  r e su lt s  a nd  

f ind ing s  a c t ua l ly  me a n in  t e r ms  o f  t he  r es ea r c h qu es t io ns ,  

p r inc ip le s ,  r e la t io ns h ip s  a nd  ge ne r a l is a t io ns .   

T he  c hap t e r  a lso  e xp lo r e s  a r ea s  w her e  t he r e  w a s  a  la ck  o f  

co r r e la t io n be t wee n t heo r y a nd  p r a c t ic e ,  a ny u nse t t le d  

is s ue s  a nd  w her e  t he  f ind ing s  a g r ee d  w it h o r  co nt r as t ed  

p r e v io u s ly pu b l is he d  wo r k .  

•  C ha p t e r  7  co nc lu de s  t he  d is se r t a t io n b y p r e se nt ing  t he  

ma in  co nc lu s io ns  o f t he  r e se a r c h qu es t io ns  a nd  r es ea r c h  

ca r r ied  o u t  in  t e r ms  o f  w ha t  t he  f ind ing s  ac t ua l ly  me a nt .  

T he  c hap t e r  co nc lu de s  by o u t l i n ing  po ss ib le  a r ea s  fo r  

fu r t he r  r e sea r c h w h ic h  o t he r  r e se a r c h c o u ld  bu i ld  o n.  
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Chapter 2: Literature Review 
2.1 I ntr oduc tion:  
I n  t o da y’ s  wo r ld  cu s t o mer  nee ds  a r e  e ver  c ha ng ing ,  ne w  

t echno lo g ie s  e me r g ing  a nd  ge ne r a t io n  upo n g e ne r a t io n o f newe r  

p r o duc t s  a r e  ap pear ing .  I t  is  e s se nt i a l t ha t  fac t o r ie s ,  t he  o ne s  

t ha t  int e nd  t o  su r v ive  a n yw a y,  mo ve  a wa y f r o m o ld  met ho ds  a nd  

cus t o ms a nd  s t r ive  t o  adap t  ne w met ho ds .  M et ho ds  t ha t  ma x imis e  

r eso ur ce s  e f f ic ie nt ly  a nd  min imis e  w as t e  a nd  in  do ing  so  ca n  

g ive  va lue  add  t o  cus t o mer s .  

T h is  c hap t e r  s t a r t s  by lo o k ing  br ie f ly  a t  t he  co nc ep t  o f ho w L ea n  

t h ink ing  ca n he lp  s uc h fa c t o r ie s  by p r o v id ing  a  wa y o f ‘do ing  

mo r e  a nd  mo r e  w it h le s s  a nd  le s s ’  ( Wo ma ck  a nd  Jo ne s ,  1996 ,  

p15) .  I t  fo cus es  o n t he  le a n  p r inc ip le s  t ha t  a r e  mo s t  r e le va nt  t o  

t he  r e sea r c h inve s t ig a t io n.  

T he  c hap t e r  t he n a ddr e s se s  t he  d i f fe r e nt  t heo r ie s ,  me t ho do lo g ie s  

a nd  co nc ep t s  o f v isu a l  wo r kp la c e  o r ga n is a t io n,  ho w it  f it s  int o  

le a n t h ink ing  a nd  ho w it  c a n p la y a n  impo r t ant  pa r t  in  

e l imina t io n  o f wa s t e  a nd  p ro mo t io n o f o r ga n is a t io n  a nd  

e f f ic ie nc y in  t he  wo r kp la ce .   

I n  o r de r  t o  mak e  t he  v is ua l  wo r kp la ce  o r ga n is a t io n a  suc ce s s ,  a  

be ha v io ur a l c ha nge  need s  t o  be  ado p t ed  by bo t h ma nage me nt  a nd  

e mp lo ye e s .  T he  c hap t e r  e xa mine s  e ac h p ha se  o f  t he  v is ua l  

wo r kp lace  o r ga n is a t io n t heo r y in  de t a i l  a nd  t he  e mp lo ye e  

in vo lve me nt  a s so c ia t ed  w it h eac h in  t he  d r ive  fo r  a  su cc es s fu l  

a nd  e f f ic ie nt  Co mp a ny wo r kp la c e .  

T he  c ha p t e r  co nc lu de s  by s u mmar is in g  t he  r e le va nt  t heo r ie s  a n d  

co nc ep t s  w h ic h  w er e  r e le va nt  in  t he  imp le me nt a t io n o f t he  v is ua l  

wo r kp lace  o r ga n is a t io n e mp lo ye d  in  Co mp a ny X a nd  w hy t he y  

wer e  impo r t ant  t o  exp lo r e  dur ing  t he  r es ea r c h.  
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2.2  T he L ean Jour ney   
T he  go a l  o f le a n “ is  t o  r educe  o per a t io na l  e xpe ns e  a nd  r ed uc e  

in ve nt o r y w h i le  s imu lt a neo u s ly  inc r ea s ing  t hr o ug hpu t ” ,  

( Go ld r a t t ,  1984 ,  p . 86 ) .  “Le a n is  a  wa y o f  t h ink ing .  I t  i s  a  

jo u r ne y t ha t  i s  ne ve r  o ve r ” ,  ( F l inc h baug h a nd  C ar l ino ,  2006 ,  

p . 61 ) .   

“ L ea n  T h i n k i n g  i s  t h e  d yn a m i c ,  k n o wl ed g e -d r i v en ,  a n d  

cu s t o m er - f o cu s ed  p r o c es s  t h r o u g h  wh i ch  a l l  p eo p l e  i n  a  d e f i n e d  

en t e r p r i s e  co n t i n u o u s l y  e l i m i n a t e  wa s t e  wi t h  t h e  g o a l  o f  

c r ea t i n g  va l u e”  

    ( Mur ma n e t  a l,  200 2) *** no  r e f  

A l t ho ug h le a n  be ha v io ur  a nd  t he  e l imina t io n  o f  wa s t e  ha s  bee n  

pu r su ed  fo r  c e nt u r ie s  t he  t e r m ‘ le a n ’  was  u n ive r s a l l y  ac cep t ed  a s  

be ing  d e ve lo pe d  b y T o yo t a  t hr o ugh  t he ir  T o yo t a  P r o duc t io n  

S ys t e m ( T PS)  bec au se  t he y w er e  t he  mo s t  suc ce ss fu l  a t  

imp le me nt ing  it .  T he ir  s ys t e m s h i ft e d  t he  fo cu s  f r o m ind iv idu a l  

ma c h ine s  a nd  t he ir  u t i l i s a t io n t o  lo o k ing  c lo se ly a t  t he  f lo w o f  

t he  ac t ua l  p r o duc t  t hr o ugh t he  o ve r a l l  p r o ce ss .  I t  was  t hr o ug h  

mat c h ing  ma c h ine  c ap ac it y  w it h vo lu me s  o f p r o duc t ,  p lac ing  t he  

ma c h ine s  in  p r o ce s s  seq ue nce  a nd  e xecu t ing  q u ick  s e t ups  fo r  

va r io u s  p r o duc t s  t ha t  T o yo t a  wer e  a b l e  t o  o bt a in  lo w  co s t ,  h ig h  

qua l it y a nd  va r ie t y a nd  qu ic k er  t hr o ug hpu t  t ime s  w h ic h ga ve  

t he m t he  edge  o n t he ir  co mp et it o r s .  T h is  ‘ Ju s t - I n- T i me ’  appr o ac h  

me a nt  t ha t  “t he  r ig ht  pa r t s  need ed  in  a s se mb ly r ea c h t he  

as se mb ly l i ne  a t  t he  t ime  t he y a r e  ne eded  a nd  o n ly in  t he  r ig ht  

a mo u nt ” .  ( O hno ,  1988 ,  p . 4 ) .   

“ L ea n  p r o d u c t i o n  i s  ‘ l ea n ’  b eca u s e  i t  u s e s  l e s s  o f  ev er y t h i n g  

co m p a r ed  wi t h  m a s s  p r o d u c t i o n  –  h a l f  t h e  h u m a n  e f f o r t  i n  t h e  

f a c t o r y ,  h a l f  t h e  m a n u f a c t u r i n g  s p a c e ,  h a l f  t h e  i n v es t m en t  i n  

t o o l s ,  h a l f  t h e  en g i n eer i n g  h o u r s  t o  d e v e l o p  a  n e w p r o d u c t  i n  

h a l f  t h e  t i m e” .  

(W o ma c k e t  a l ,  1 9 9 0 ,  p . 1 3 )  

Acco r d ing  t o  MacI nne s  ( 2002)  t he  go a ls  o f le a n a r e  t o  impr o ve  

qua l it y,  e l imina t e  w as t e ,  r ed uc e  le ad  t ime  a nd  la s t l y  t o  r educ e  
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to t a l  co s t s .  MacI nne s  ( 2002)  a lso  s u gge s t ed  t ha t  imp le me nt ing  

le a n t o o ls ,  me t ho ds  a nd  p ra c t ic es  w i l l  ena b le  co mpa n ie s  t o  mee t  

de ma nd  w it h q ua l i t y  p r o duc t ,  c r ea t e  e f f ic ie nt  a nd  a g i le  p r o ce s se s  

a nd  he lp  ma nage  co s t s  t o  p r o v id e  fa i r  ROI  t o  s t akeho lde r s .  

 

 
F i g ur e  2 . 1 :  H o us e  o f  L e a n  P r o d uc t i on  ( D e n n i s  a n d  S h o ok  2 0 0 7  p . 1 9 )   

Acco r d ing  t o  Denn is  a nd  S ho o k  ( 2007 ,  p19) ,  t he i r  int e r p r e t a t io n  

o f t he  Ho us e  o f L ea n p r o duc t io n s ho wed  t he  fo u nd a t io n o f t he  

le a n s ys t e m p r o v id ing  s t a b i l i t y  a nd  s t a ndar d is a t io n w h i le  t he  

wa l ls  a r e  Ju s t - I n- T ime  de l ive r y o f  pa r t s  o f p r o duc t s  a nd  ‘ j ido ka ’  

me a n ing  a u t o mat io n  o f t he  hu ma n  min d .  T he  o ve r a l l  go a l  ( r o o f)  

is  c us t o mer  fo cu s  w her e  t he  h ig hes t  q ua l it y  ca n  be  de l ive r ed  a t  

t he  lo we s t  co s t  in  t he  s ho r t es t  t ime .  “T he  he a r t  o f t he  s ys t e m i s  

in vo lve me nt :  f le x ib le  mo t iva t ed  t ea m me mber s  co nt inu a l l y  

se ek ing  a  be t t e r  wa y” .  

F l inc hbaug h  a nd  Car l ino ,  ( 200 6)  de s c r ibed  t he  ho us e  o f le a n  

s l ig ht ly  d i f fe r e nt ly in  t ha t  t he  fo u nda t io n e s t a b l is he s  a  h ig h  

ag r ee me nt  o f “w ha t ”  a nd  “ho w ” ,  t he  wa l ls  p r o v ide  s ys t e mat i c  

was t e  e l imina t io n a nd  p ro b le m so lv in g  w h i le  t he  ro o f  p ro v id e s  

s he lt e r  a nd  is  a bo u t  u nder s t a nd ing  cu r r ent  r ea l it y  a t  it s  so ur c e .  

“I t  i s  a bo u t  u nd er s t a nd ing  t he  me a ns  –  no t  ju s t  t he  e nds ”  

( F l inc hba ug h  a nd  Car l ino ,  20 06 ,  p . 5 ) .  I t  invo lve s  d i r ec t l y  
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o bs e r v ing  wo r k  a s  a c t iv i t ie s ,  co nnec t io ns  a nd  f lo w s .  T he ir  

“he ar t ”  o f t he  s ys t e m is  t he  c r e a t io n o f a  lea r n ing  o r ga n is a t io n  

w her e  ac t io n a nd  r e f lec t io n a r e  o ngo in g .  

D ir ec t ly  o bs e r v ing  is  so met ime s  de s c r ibed  a s  ‘Ge mba ’  w h ic h  

me a ns  go ing  t o  t he  s ho p  f lo o r  o r  wher e  t he  wo r k  is  ac t ua l l y  

pe r fo r med .  I t  invo lve s  u s ing  s t r uc t u r ed  met ho ds  o f  o bse r v ing ,  

a na lys ing  a nd  u nd er s t a nd ing  ho w wo r k  is  p e r fo r med  a nd  w hy i s  

it  p e r fo r med  t ha t  pa r t icu la r  wa y.   

D ir ec t l y  o bse r v ing :  

 “ en co m p a s s es  m a n y  d i f f e r en t  b eh a v i o u r s .  Q u a l i t y  o f  

i n f o r m a t i o n  i s  e m p h a s i s ed  o v er  q u a n t i t y  o f  i n f o r m a t i o n … .  a n d  

s ee ks  t o  b u i l d  a  co m m o n  v i e w v er s u s  a r g u i n g  o ver  t h e  ‘ r i g h t ’  

v i e w” .   

                           (F l i n c hb a u g h a n d C a r l i n o ,  2 0 0 6 ,  p p .  6 -7 )   

De nnis  a nd  S ho o k  ( 2007 ,  p 20)  e xp la in ed  t he  wo r d  ‘ Mud a ’  w h ic h  

me a ns  “wa s t e  ,  o r  a ny a c t iv it y  fo r  w h ic h  t he  c us t o mer  is  no t  

w i l l ing  t o  pa y”  a nd  t he y r e fe r  t o  it  a s  t he  “o ppo s it e  o f va lue ” .  

“Mu da  is  a n y ac t iv it y  t ha t  a bso r bs  r eso ur ce s  a nd  c r ea t es  no  

va lu e ! ”  ( Wo mack  a nd  Jo ne s ,  L ea n T h in k ing ,  2003)  

Ma cI nne s  ( 2 002 ,  pp . 6 - 7 )  r e fe r r e d  t o  t he  se ve n t ype s  o f wa s t e  

w h ic h a r e  de f ined  as  fo l lo w s:  

•  O ver p r o duc t io n:  Whe n o per a t io ns  co nt inue  a ft e r  t he y  

s ho u ld  ha ve  s t o pped  r esu l t ing  in  e xc es s  p r o duc t  a nd  

p r o duc t s  be ing  ma de  be fo r e  c us t o mer s  r equ ir e  t he m.  

•  Wa it ing :  Re fe r s  t o  inac t ive  p e r io ds  in  do w nst r ea m 

pr o ces se s  ca us ed  by u ps t r ea m pr o ce s s es  no t  de l ive r ing  o n  

t ime .  Ca n  a lso  be  c au sed  by s e t - up  t ime .  An  e xa mp le  wo u ld  

be  lo gg ing  o n t o  a  co mp ut e r .  

•  T r anspo r t :  Re fe r s  t o  t he  u nnec e s sa r y mo ve me nt  o f  

ma t e r ia ls  s uc h a s  wo r k  in  p r o ces s  ( WI P)  mat e r ia ls  be in g  

t r ans po r t ed  fr o m o ne  o per a t io n o r  p r o ce ss  t o  a no t he r .  T h i s  

is  no  va lue - add  t ime .  
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•  O ver  P r o ce ss ing :  r e fe r s  t o  ext r a  o pe r a t io ns ,  l ik e  r ewo r k ,  

r ep r o ces s ing ,  s t o r age  t ha t  ca n o cc ur  beca us e  o f d e fec t s ,  

o ver p r o duc t io n,  o r  t oo  l it t le  o r  t oo  mu c h inve nt o r y.  

•  I nve nt o r y:  Re fe r s  t o  t he  e xc es s  in ve nt o r y t ha t  is  no t  

r equ ir e d  fo r  t he  p r o ce s s  o r  o r de r .  T h is  inc lud es  ho ld ing  o n  

to  pa r t s  t ha t  a r e  ne ver  us ed .  

•  Mo t io n:  T h is  r e fe r s  t o  t he  e xt r a  s t ep s  t ake n by e mp lo ye e s  

a nd  equ ip me nt  t o  acco mmo da t e  ine f f i c ie nt  p r o ce ss  la yo u t ,  

de fec t s ,  r ep r o ce s s ing ,  o ve r p r o duc t io n a nd  t oo  l it t le  o r  too  

mu c h inve nt o r y.  

•  De fe c t s :  Re fe r  t o  t he  p r o duc t s  o r  a spe c t s  o f s e r v ic e  t ha t  do  

no t  co nfo r m t o  spec i f ic a t io n o r  cu s t omer  e xp ec t a t io ns  a nd  

ca n ma ke  e xt r a  wo r k  in  t he  fo r m o f r e wo r k .  

 

T o ge t he r ,  t he  s e ve n  d ead ly w a s t es  mak e  up  t he  a c r o ny m 

‘T I M WOO D ’ fo r  ea se  o f r e ca l l .  

F l inc hbaug h a nd  C ar l ino ,  ( 200 6 ,  p . 12 )  r e fe r r ed  t o  t he  se ve nt h  

was t e  a s  “w as t e  o f co r r ec t io n”  a s  a  co mp a ny s ho u ld  no t  s t o p  

co r r ec t ing  de fe c t s ,  bu t  s ho u ld  i n s t ead  se ek  o u t  t he  so ur ce  o f t he  

de fec t s  a nd  e l imina t e  t he  c r ea t io n o f t he  de fe c t  in  t he  f ir s t  p lac e .    

T he s e  s e ve n  w as t e s  w h ic h ,  w he n e l imina t e d  c a n le ad  t o  Jus t - In-

T ime  ( J I T )  p r o duc t io n.  

Ano t he r  go a l  is  t o  s t andar d is e  ac t iv i t ie s  so  t ha t  wa s t e  ca n  be  

r educ ed  fu r t he r  in  t e r ms  o f se a r c h ing ,  u s ing  a nd  r e t u r n ing  i t e ms .  

S t a n d a r d i z a t i o n  m ea n s  c r ea t i n g  a  c o n s i s t en t  wa y  t h a t  t a s k s  a n d  

p r o c ed u r es  a r e  c a r r i ed  o u t .  W h en  we  t h i n k  “ s t a n d a r d i z a t i o n , ”  

we  s h o u l d  t h i n k  “ a n yo n e . ”  Ma ch i n er y  s t a n d a r d i z a t i o n  m ea n s  

a n yo n e  c a n  o p er a t e  t h e  m a ch i n er y .  O p e r a t i o n  s t a n d a r d i z a t i o n  

m ea n s  a n y o n e  ca n  p er f o r m  t h e  o p er a t i o n .  T o  g e t  a l o n g  

t o g e t h er ,  we  ev en  n e ed  t o  s t a n d a r d i z e  o u r  b eh a v i o u r  t o  a  

ce r t a i n  ex t en t .  

     (H i r a n o,  H .  1 9 9 6 ,  C h. 4 )  

T h is  c a n le ad  t o  a  r educ t io n in  le ad  t ime ,  w h ic h r e fe r s  t o  t he  

t ime  t ake n t o  co mp le t e  a n  ac t iv it y  f r o m s t a r t  t o  f in is h ,  a nd  c a n  
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be  ve r y e f fe c t ive  fo r  bo t h co s t  a nd  was t e  r e duc t io n.  O ne  ke y  

fa c t o r  in  he lp ing  w it h t h is  i s  q u ick  c ha ng eo ver ,  wh ic h  invo lve s  

ma k ing  p r o duc t  ba t c h  s ize s  a s  s ma l l  a s  po s s ib le  e na b l ing  a  bu i ld  

to  cus t o mer  o r de r  g iv ing  qu ic ke r  t hr o ughpu t  o f  p r o duc t s  f r o m 

o r de r  to  de l ive r y a nd  t hu s  g iv ing  go o d  va lu e  add  t o  t he  cu s t o mer .  

I n  o r de r  t o  ac h ie ve  t h is  q u ick  c ha ng e o ver  o f p r o duc t ,  qu ick  s e t -

up  o f ma c h ine s ,  e qu ip me nt ,  sp ec ia l is e d  p r o duc t  sp ec i f ic  t o o l in g  

a nd  a l l  o t he r  t h ing s  nec e ss a r y t o  c ha ng e ,  i s  a  mu s t .  T h is  le ad s  o n  

to  sec t io n 2 . 3  w h ic h  co nc e nt r a t e s  o n  t he  r e la t io ns h ip  be t we e n  

le a n a nd  v is u a l  wo r kp la ce  o r ga n is a t i o n met ho do lo g ie s  a nd  t he  

t heo r y be h ind  t he m.  

 

2.3  Vis ua l  Workplace  Organisa tion:  
Ma cI nne s  ( 2 002 ,  p . 29 )  su gge s t ed  t ha t  V is ua l  Wo r kp la c e  

o r gan is a t io n o r  ma nage me nt  is  a  s e t  o f t ec hn iqu e s  t ha t  ca n  

e xpo se  w as t e  so  t ha t  it  can be  e l imin a t ed  so  it  do es  no t  r eo ccur  

in  t he  fu t u r e .  I t  ca n  a lso  he lp  mak e  t he  co mpa n y’ s  s t a nd ar d s  

kno w n t o  a l l  e mp lo ye e s  so  t ha t  t he y ca n be  fo l lo wed  ea s i l y  a nd  i t  

ca n a lso  imp r o ve  wo r kp lac e  e f f ic ie nc y  t hr o ugh o r ga n is a t io n.    

“ S o m e  p eo p l e  t h i n k  t h e  p u r p o s e  o f  5 S  i s  j u s t  “ h o u s eke ep i n g ” .  

T h i s  co u l d  n o t  b e  m o r e  o f f  t h e  m a r k .  H o u s e k eep i n g  a n d  a n  

o r g a n i s e d  wo r kp l a c e  a r e  t h e  r e s u l t s  o f  5 S .  B u t  t h e  p u r p o s e  i s  

t o  m a k e  p r o b l e m s  i m m ed i a t e l y  ev i d en t ” .  

                               (F l i n c hb a u g h a n d C a r l i n o ,  2 0 0 6 ,  p . 8 6 )  
T ak ing  a  mo r e  d e t a i le d  lo o k  a t  t he  ho use  o f le a n ( F igur e  2 . 2 )  w e  

se e  t ha t  5S  a nd  v is ua l  o r de r  p la y a  ma jo r  p a r t  in  it s  co ns t r uc t io n  

f r o m t he  g r as s  r o o t s  up  t hr o ug h t he  fo u nda t io n t o  suppo r t ing  

wa l ls  a nd  int o  t he  hea r t  o f t he  bu i ld ing .  

“ T h e  wo r d  “ p i l l a r ”  i s  u s ed  a s  a  m e t a p h o r  t o  m ea n  o n e  o f  a  

g r o u p  o f  s t r u c t u r a l  e l em en t s  wh i ch  t o g e t h er  s u p p o r t  a  

s t r u c t u r a l  s y s t e m .  In  t h i s  c a s e ,  t h e  f i v e  p i l l a r s  a r e  s u p p o r t i n g  

a  s y s t e m  f o r  i m p r o v em en t  i n  yo u r  co m p a n y” .  

    (H i r a n o,  1 9 9 5 , C h 2 )  
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H ir a no  ( 1995)  r e fe r r e d  t o  t he  f i ve  ‘p i l la r s ’  a s  So r t  ( Se ir i ) ,  Se t  i n  

Or de r  ( Se it o n) ,  S h ine  ( S e iso ) ,  S t andar d is e  ( Se ike t su )  a nd  Sus t a in  

( Sh it su ke) ,  a nd  be ca us e  t he y e ac h  beg in  w it h ‘S ’  t he y a r e  mo r e  

co mmo n ly k no w n a s  5S .   

“ S e i r i  m ea n s  t o  s ep a r a t e  n e ed ed  a n d  u n n eed ed  m a t er i a l s  a n d  t o  

r em o ve  t h e  l a t t e r .  S e i t o n  m ea n s  t o  n ea t l y  a r r a n g e  a n d  i d en t i f y  

n ee d ed  m a t er i a l s  f o r  ea s e  o f  u s e . S e i s o  m ea n s  t o  co n d u c t  a  

c l ea n u p  ca m p a i g n .  S e i k e t s u  m ea n s  t o  d o  s e i r i ,  s e i t o n ,  a n d  s e i s o  

a t  f r eq u en t  i n t e r va l s  a n d  t o  s t a n d a r d i s e  yo u r  5 S  p r o ced u r es .  

S h i t s u k e  m ea n s  t o  f o r m  t h e  h a b i t  o f  a l w a ys  f o l l o wi n g  t h e  f i r s t  

f o u r  S s ” .  

                    ( Ro l l ,  D .  20 08)  

T her e  ha ve  bee n  a lt e r na t ive  We st e r n is ed  t e r ms  w h ic h  ha ve  be e n  

use d  t o  d isgu is e  t he  J apa ne se  o r ig ins  o f t he  met ho do lo g y.  T he s e  

a r e  "So r t ,  St r a ig ht e n,  S h ine ,  S ys t e mis e  a nd  Su s t a in"  a nd  a  s ixt h  

o p t io na l  S  o f "Sa fe t y" .  T hes e  wer e  a r gua b ly d e r ive d  t o  st o p  5S  

be ing  lo o ked  upo n as  ye t  a no t he r  Jap a nes e  imp r o ve me nt  p r o ce s s  

t r ying  t o  o ver w he lm West e r n s t r a t eg ie s .  

A l t e r na t ive  ‘ A mer ic a n is a t io ns ’  ha ve  a lso  bee n int r o duced ,  su c h  

a s  C AN DO ( C le a r ing  up ,  Ar r a ng ing ,  Nea t ne ss ,  D is c ip l ine ,  a nd  

O ngo ing  impr o ve me nt ) .  H ir a no  ( 1 995)  p r e fe r s  t he  t e r ms  

Or ga n iz a t io n,  Or d er l ine s s ,  C le a n l ine ss ,  S t a nd ar d iz ed  C le a nup ,  

a nd  D is c ip l ine  bec au se  t he y a r e  be t t e r  t r ans la t io ns  t ha n  t he  

a l l it e r a t ive  appr o x ima t io ns .   

Ne ver t he le s s  5S  o r  C AND O co nc e p t  and  is  a  s imp l e ,  bu t  

e f f ec t i ve ,  l ea n  m anuf a c tu r i ng  m ethod o logy  th a t  he lp s  

o r gan i za t i on s  to  s impl i f y ,  c l ea n ,  an d  su s t a in  a  p r odu c t iv e  sa f e  

wor k  e nv i r on men t .  I t  u s e s  t he  p h i lo so p hy “A p la ce  fo r  

e ve r yt h ing  a nd  e ve r yt h ing  in  it s  p la ce ” .  

“Whe n 5S  is  p r o per ly imp le me nt ed ,  i t  c r ea t es  a  v isu a l  fa c t o r y 

t ha t  a l lo w s  fo r  qu ick  d e t e r mina t io n o f t he  wo r kp lac e  s t a t us . ”  

( C hap ma n,  200 5 ,  p . 28 ) .  
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 “As  a  ge ne r a l  r u le  o f t hu mb,  int r o duc ing  go o d  wo r kp lac e  

o r gan iz a t io n r edu ce s  p r o ces s  de fe c t s  by 50% . ”  ( M as aa k i I ma i ,  

1997)  

 

 
F i g ur e  2 . 2 :  D e t a i l e d  H o us e  o f  L e a n  P r o d uc t i on  ( D e n n i s  a n d  S h o ok ,  

2 0 0 7 ,  p . 2 0 )  

 

Ma cI nne s  ( 2 002 ,  p . 2 9 )  sugg es t ed  t ha t  imp le me nt ing  t he  ‘ v is u a l  

ma na ge me nt  t ec hn iq ue s ’  invo lve s  t hr e e  s t eps :  

•  Or ga n is a t io n o f t he  wo r kp lac e  u s ing  t he  5S’ s .  

•  E nsur e  a l l wo r k  s t andar d s  a nd  r e la t ed  in fo r mat io n a r e  

d isp la ye d  in  t he  wo r kp lac e .  

•  Co nt r o l o f wo r kp la ce  p r o ce s se s  by e xpo s ing  a nd  s t o pp ing  

e r r o r s  a nd  p r e ve nt ing  t he m in t he  fu t u r e .  

Use  o f  t he s e  v is u a l  ma nage me nt  t ec hn iqu es  c a n he lp  p r e ve nt  

e r r o r s  be fo r e  t he y o ccur  a nd  de t ec t  de fec t s  a s  t he y o ccur  t o  

e ns u r e  a  r ap id  r e spo nse .  T he  t ec hn iq ue s  a lso  e s t a b l is h  a nd  

ma int a in  s t a nd ar d s  fo r  ze r o  de fec t s ,  e r r o r s  and  wa s t e .  

Ma cI nne s  ( 20 02 ,  p . 30 )  a lso  s ugg es t ed  t he  fo l lo w ing  p r io r  t o  

e mbar k ing  o n a n y imp le me nt a t io n o f a  v is u a l  ma na ge me n t  

t echn iqu e :  

•  E le c t io n o f t ea m le ad er s  t o  lea d  t he  p r o gr a m.  

•  T r a in ing  fo r  a l l  e mp lo yee s .  
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•  Co mmu n ic a t io n  t o  a l l  a bo u t  t he  p r o gr a m a nd  ho w it  ma y  

a f fe c t  t he m.  

•  Cr ea t ing  s t o r age  ( “Re d  t ag” )  a r e a s  fo r  ho ld ing  r e mo ve d  

mat e r ia ls .  

•  Cr ea t io n o f a r e as  fo r  s upp l ie s  su c h a s  c le a n ing  mat e r ia ls ,  

t ags ,  mar k ing  t ape  a nd  s ig ns .  

•  Co - o r d ina t io n w it h ma int e na nce  d epar t me nt s  in  ca se  o f a n y  

he lp  ne ed ed .  

•  Co mmu n ic a t io ns  t o  e mp lo ye es  o n t he  s a fe t y r egu la t io n s  

a nd  a sp ec t s  t ha t  ma y a r is e  a s  t he y ma k e  c ha nge s .   

 

 
F ig ur e  2 . 3 :  F i v e  S  Me t ho do lo g y  (H i r a no  1 9 9 6 )   

 

T he  F i r s t  P i l l a r ,  P ha s e  1 ,  S o r t ,  C l e ar i n g  U p,  O rg a ni s a t io n :  

S o r t ,  t h e  f i r s t  p i l l a r  o f  t h e  v i s u a l  wo r k p l a ce ,  co r r es p o n d s  t o  

t h e  j u s t - i n - t i m e  ( J IT )  p r i n c i p l e  o f  “ o n l y  wh a t  i s  n eed ed ,  o n l y  i n  

t h e  a m o u n t s  n e ed ed ,  a n d  o n l y  wh en  i t  i s  n eed ed . ”  In  o t h e r  

wo r d s ,  S o r t  m ea n s  t h a t  yo u  r em o v e  a l l  i t e m s  f r o m  t h e  

wo r kp l a ce  t h a t  a r e  n o t  n eed ed  f o r  cu r r en t  p r o d u c t i o n  

o p er a t i o n s .  

                                                      (H i r a n o,  1 9 9 6 ,  C h. 3 )  
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H ir a no  ( 1996 ,  C h. 3 )  a lso  su gge s t ed  “Whe n  in  do u bt ,  t hr o w it  

o u t ” .  I f  t he  f i r s t  ‘p i l la r ’  o r  pha se  is  imp le me nt e d  we l l  it  e na b le s  

a  r edu c t io n in  t he  is s ue s  a nd  a nno ya nce s  in  t he  wo r k  f lo w a nd  

ca n inc r e as e  co mmu nic a t io n,  p r o duc t  qua l it y a nd  p r o duc t iv it y .  

H ir a no  a lso  sugg e s t s  t ha t  t he  fo l lo w in g  is su es  ca n  be  a vo ided  i f  

imp le me nt a t io n is  do ne  we l l :  

•  O ver c r o wd ed  Fac t o r y.  

•  She lve s ,  ca b ine t s  a nd  o t he r  s t o r age  i t e ms  c r e a t e  ba r r ie r s  

fo r  e mp lo ye e  co mmu nic a t io n.  

•  U nne ede d  inve nt o r y a nd  ma c h ine r y a r e  co s t l y t o  ma in t a in .  

•  E xc e ss  s t o ck  ma y h ide  o t he r  t yp es  o f p r o duc t io n p r o b le ms.  

•  Pr o cess  f lo w c a nno t  impr o ve  i f  u nnee ded  it e ms  a nd  

equ ip me nt  a r e  p r e se nt .  

T h is  v ie w is  a lso  su ppo r t ed  by P as c ha l  De nn is  ( 200 2)  w her e  he  

sugg e s t ed  t ha t  t he  la ck  o f wo r kp lac e  o r gan is a t io n is  inc r ea se d  

has s le  a nd  c hr o n ic a l ly  e xt e nd ed  le ad  t ime s .   

McI nne s  ( 2002)  a lso  s ugge s t ed  t ha t  appr o pr ia t e  lo c a t io ns  s ho u ld  

be  fo u nd  fo r  it e ms  d epe nd ing  o n s iz e ,  we ig ht ,  fr equ e nc y o f u s e  

a nd  u r g e nc y o f nee d .  O t he r  s t o r age  lo ca t io ns  s ho u ld  be  so ug ht  

fo r  le s s  us ed  it e ms  o r  sup p l ie s  t ha t  a r e  no t  used  e ve r y da y.  

Red  t agg ing  is  a  me t ho d  fo r  id e nt i f y ing ,  e va lua t ing  u s e fu lne s s  

a nd  d is po s it io n o f it e ms  t ha t  ma y po t ent ia l ly  be  u nne ede d  in  t he  

fa c t o r y.  T ag s  a r e  p la c ed  o n it e ms  t ha t  ha ve  bee n id e nt i f ie d  a s  

po t ent ia l l y  u nneed ed  ba s ed  o n c e r t a in  c r it e r ia  su c h a s  fr equ e nc y 

o f u se ,  spa ce  o ccu p ied  b y t he  i t e m,  o r  qua nt it y  r equ ir ed  a nd  a n y 

e xc es s  c a n be  s t o r ed  awa y o r  d ispo s i t i o ned  a cco r d ing ly b y e it he r  

be ing  sc r app ed ,  so ld ,  r e t u r ned  t o  ve ndo r ,  r eus ed  o r  s t o r ed  

e ls ew her e .  Ho we ver ,  in  t he  au t ho r s  o p in io n t h is  ma y be  ha r d  t o  

imp le me nt  fo r  it e ms  o r  eq u ip me nt  t ha t  a r e  he a vy o r  se cu r ed  t o  

t he  f lo o r ,  wa l l  o r  ce i l ing  a nd  r ed  t ag g ing  in  –s it u  ma y be  mo r e  

appr o pr ia t e .    

H ir a no  ( 1996 ,  C h. 3 )  r e fe r r ed  t o  o t he r  u nne ede d  it e ms  su c h a s  

de fec t ive  p a r t s  o r  inve nt o r y,  o u t da t ed  o r  br o ke n j ig s ,  d ie s ,  t o o ls ,  
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ins p ec t io n ge a r ,  o ld  c le a n ing  supp l ie s  e lec t r ica l  eq u ip me nt  w it h  

br o ke n o r  e xpo s ed  co r ds  a nd  o u t da t ed  po s t e r s ,  s ig ns ,  me mo s  a nd  

no t ic es .      

No r ma l ly t he  t ag  w i l l  g ive  a  d a t e  o f w he n t he  it e m w i l l  be  

r e mo ve d  o r  a s  bo t h Ma cI nne s  ( 2 002 ,  p . 32 )  a nd  H ir a no  ( 19 96 ,  

C h. 3 )  su gge s t  i s  t o  r emo ve  t he  it e m t o  a  t e mpo r a r y ho ld ing  a r e a  

w her e  it  w i l l  s it  fo r  a  s pe c i f i ed  p e r io d  be fo r e  be ing  

d ispo s i t io ned  e ls e w her e  o r  r e t u r ned  a s  dee me d  ap pr o pr ia t e .   

Ma cI nne s  ( 20 02 ,  p . 32 )  p r o po sed  t ha t  d is c us s io n be  u sed  w it h a n y  

e mp lo ye e s  w ho  ma y d is ag r ee  w it h i t e m r e mo va l  i n  o r de r  t o  

r eso lve  a n y co nf l ic t .  T h is  d is cu s s io n  s ho u ld  inc lu de  t he  it e ms  

‘ va lue ’  add  t o  t he m a nd  o t he r  wo r ke r s ,  cu r r e nt  and  po t ent ia l  u s e  

a nd  t he  imp a c t  t he  it e m ha s  o n t he  wo r kp la ce  pe r fo r ma nc e .  

H ir a no  ( 1996)  a lso  su gge s t ed  t ha t  a l l r ed  t agged  it e ms  a r e  

do cu me nt ed  a nd  t he ir  mo ve me nt  r e co r ded .  O nce  e ve r yt h in g  

unne ede d  is  c le a r e d  awa y i t  t he n co me s  t he  t ime  t o  lo ca t e  t he  

need ed  it e ms  w her e  t he y a r e  mo s t  need ed .  T h is  is  e xp lo r e d  

fu r t he r  in  t he  se co nd  p ha se .  

  

The  S econd  Pi l l a r,  Pha se  2 ,  Se t  in  O rde r,  A rrang ing ,  

O rde r l ine s s :  

“A  p lace  f o r  e ve ry th ing  a nd  e ve ry th ing  i s  i n  i t s  p l ac e”  

inc lud e s  the  p lac eme n t  o f  suc h  th ing s  as  ma ch in es ,  t o o l s ,  

s t o rag e  a rea s  a nd  f i l e s .  T he  lo ca t i on  shou ld  b e  c l ea r  s o  

anyon e —inc lud in g  wo r k  t e am s ,  su ppo r t  pe rs onne l  and  ne w 

h i r es —c an  f i nd  an y th in g  a t  a ny  t i me ,  and  ou t  o f  s t and ar d  

s i t ua t ion s  a re  ob v iou s  to  e ve ry one . ”  

     ( C hap ma n,  C . D .  20 05 ,  p . 29 )  

T he  id e a  o f t h is  p ha s e  is  t ha t  a n e nv ir o nme nt  is  c r e a t ed  t ha t  

“t a lk s  t o  yo u  w it ho u t  ve r ba l  co mmu nic a t io n”  C hap ma n ( 2005) .  

H ir a no  ( 1996)  r e fe r s  t o  t h is  ‘P i l la r ’  o r  pha se  a s  t he  “co r e  o f  

s t a ndar d is a t io n. ”  See  f ig u r e  2 . 4 .  

S t and ar d is a t io n ca n  be  imp le me nt ed  in  suc h  a  w a y t ha t  a l l  

s t a ndar d s  a r e  ide nt i f ie d  by ‘V is ua l c o nt r o ls ’ .  T h is  me a ns  t ha t  
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t he r e  is  o n ly o ne  p la ce  t o  pu t  eac h  it e m,  a nd  it  c a n be  spo t t ed  

s t r a ig ht  awa y w he t her  a  pa r t icu la r  it e m is  o u t  o f p la ce  o r  

o pe r a t io n is  p r o ceed ing  r ig ht ly o r  wr o ng ly.  E l l is  ( 20 04)  

sugg e s t ed  so me e xa mp le s  o f v is ua l  c o nt r o ls  su c h a s  s ha do wed  

to o l bo a r ds ,  co lo ur  co d ing  t he  mac h ine  ce nt r e ,  c lea n ing  supp l y  

ca r t s ,  I nve nt o r y l imit  l ine s  a nd  bas ica l ly  lo ca t io ns  fo r  

e ve r yt h ing .   

 
F ig ur e  2 . 4 :  S e t  i n O rd e r  (H ir a no  1 9 9 6  C h.  4 )  

 

I t e ms  in  t he  wo r kp la ce  s ho u ld  be  lo c a t ed  ba se d  o n f r eq ue nc y o f  

use .  H ir a no  ( 1996)  sug ge s t ed  p lac ing  t he  fr e que nt ly  u sed  it e ms  

c lo se  t o  po int  o f us e ,  le s s  f r e que nt  f u r t he r  awa y a nd  it e ms  t ha t  

a r e  nee ded  t o ge t he r  fo r  ac t iv it ie s  a r e  s t o r ed  to ge t he r  i n  o r de r  o f  

seq ue nce  u se d  dur ing  a n ac t iv it y .  

I t  i s  imp er a t ive  t o  invo lve  a s  ma n y p e o p le  as  po ss ib le  w ho  s har e  

t he  wo r k  a r e a  i n  t he  p la ce me nt  o f t o o ls  a nd  mat e r ia ls .  Ma cI nne s  

( 2002 ,  p . 35 )  sug ge s t ed  ‘ br a ins t o r ming ’  w it h t he  t ea ms fo r  ide a s  

fo r  ne w wa ys  t o  la y o u t  t he  wo r ksp ac e .  

Ano t he r  p r inc ip le  in  he lp ing  de c ide  t he  bes t  lo c a t io n fo r  it e ms  

in vo lve s  t he  r e mo va l  a nd  r edu c t io n o f hu ma n mo t io ns .  

H ir a no ( 1996 ,  C h. 4 )  r e fe r r e d  t o  t h is  a s  ‘ Mo t io n E co no my’ .  I t  
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in vo lve s  lo c a t ing  equ ip me nt ,  t o o ls ,  pa r t s  a nd  ma c h ine r y in  t he  

bes t  lo ca t io ns  po ss ib le  t o  e l imina t e  e mp lo ye e  e xce ss  mo t io n a nd  

t ime  mo v ing  t r u nk ,  le g s ,  fe e t ,  a r ms  a nd  ha nd s  i n  p e r fo r min g  

t he ir  d a i ly  wo r k  a c t iv it ie s  a nd  r e t r ie v ing  a nd  r e t u r n ing  it e ms  t o  

t he ir  s t o r age  p la ce s .  

H ir a no  ( 1996 ,  C h. 4 )  a lso  sugg e s t ed  t he  u se  o f  a  ‘5S  M ap ’  w h ic h  

in vo lve d  d r aw ing  a  f lo o r  p la n o f t he  a r ea  a nd  s ho w ing  t he  

lo ca t io n o f s pe c i f ic  it e ms .  B y d r a w ing  wo r k f lo w s  be t we e n it e ms ,  

u s ing  seq ue nt ia l l y  nu mber ed  a r r o ws  t o  ind ic a t e  o per a t io ns  

pe r fo r med ,  a  ‘ sp ag he t t i  d ia g r a m’  i s  fo r me d  o f t he  cu r r e nt  

s it u a t io n p r io r  t o  t he  a r r a ng ing  p has e .   

 
F ig ur e  2 . 5 :  M a p o f  o l d  o p er a t io ns  l ay o u t  (H ir a no ,  1 9 9 6 ,  C h. 4 )  

T hr o ug h e xpe r ime nt ing  a nd  a na lyz ing  d if fe r e nt  la yo u t s  o ne  w i l l  

co me  o u t  be  mo r e  e f f ic ie nt .  T h is  ca n  t he n  be  imp le me nt ed  a nd  

co ns t ant ly  impr o ved  o n o ve r  t ime .  

 
F ig ur e  2 . 6 :  M a p o f  new  o p er a t io ns  l a y o ut  (H i r a no ,  1 9 9 6 ,  C h. 4 )     
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O nce  t he  new  lo c a t io ns  fo r  it e ms  ha ve  bee n  de c ide d  t he n t he r e  i s  

a  need  fo r  id e nt i f ic a t io n o f t he se  new lo ca t io ns  so  t ha t  eve r yo ne  

w i l l  k no w w ha t  a nd  ho w ma n y go es  w her e .  

Ma cI nne s  ( 200 2 ,  p . 35 )  sugg es t ed  po s t ing  a  wo r kp lac e  la yo u t  in  

t he  a r ea .  H ir a no  ( 1996 ,  C h. 4 )  su gge s t s  t he  us e  o f s ig nbo ar d s  t o  

ind ic a t e  w ha t ,  ho w ma n y a nd  w her e  it e ms  a r e  s t o r ed .  He  a lso  

sugg e s t ed  a  “pa in t ing  s t r a t eg y”  to  sho w wa lk wa ys ,  o pe r a t io n  

a r ea s ,  a nd  lo c a t io ns  fo r  s t o r age  a nd  “co lo ur  co d ing ”  s t r a t eg y t o  

s ho w w hic h  it e ms  a r e  t o  be  us ed  w her e  a nd  fo r  w ha t  pu r po se .  Se e  

F ig u r e  2 . 7 .  

 

  
F ig ur e  2 . 7 :  P a i nt i ng  a nd  C o lo ur  c o d i ng  s t r a teg y  (H ir a no ,  1 9 9 6 ,  

C h.  4 ) .  

 

H ir a no  a lso  su gge s t ed  a n “o u t l i n ing ”  s t r a t eg y so  j ig s  a nd  t o o l  

s t o r age  lo ca t io ns  a r e  e as i l y  id e nt i f ia b l e .  See  f igur e  2 . 8 .  

 
F ig ur e  2 . 8 :  O ut l i n i ng  s t r a teg y  (H ir a no ,  1 9 9 6 ,  C h. 4 )   
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What  go o d  is  t he  f i r s t  t wo  phas es  o f C le a r ing  up  a nd  Ar r a ng in g  

i f  t he  e qu ip me nt  we  u se  co ns t a nt ly  b r eak s  do w n  a nd  t he  t oo l s  

t ha t  a r e  us ed  a r e  d ir t y .  T h is  is  w her e  t he  t h i r d  p i l la r  co me s  in .  

 

The Th i rd  Pi l la r,  Pha se  3 ,  Sh in e ,  Ne at nes s ,  C le an l in es s :  

 

T his  p ha se  e mp ha s is e s  t he  r e mo va l  o f  d i r t  fr o m t he  wo r kp lac e  

a nd  t o  keep  e ver yt h ing  c le a n  a nd  swe p t .  Apar t  fr o m t he  fa c t  t ha t  

peo p le  l ike  wo r k ing  in  c le a n a nd  br ig ht  wo r k  env ir o nme nt s ,  it  i s  

impo r t ant  t o  “k eep  e ve r yt h ing  in  t o p  co nd it io n  so  t ha t  w he n  

so meo ne  ne ed s  t o  use  so met h ing ,  i t  is  r ea d y t o  be  u sed . ”  

( H ir a no ,  1996 ,  C h. 5 ) .  

Ma cI nne s  ( 2002 ,  p . 33 )  a lso  sugg es t ed  t ha t  it  i s  a lso  a  go o d  t ime  

to  in spe c t  equ ip me nt  t o  lo o k  fo r  a bno r ma l  w ear  a nd  t ea r  w h ic h  

ma y u lt ima t e ly le ad  t o  fa i lu r e .  E l l is  ( 2004)  sugg es t s  t ha t  fo r  t he  

in i t ia l  ‘S h ine ’  t he  sc hedu led  p r e ve nt a t ive  ma in t e na nc e  i s  

e xt e nded  t o  a l lo w fo r  i n s pec t io n  a nd  d eep  c le a n ing  o f equ ip me nt ,  

t o o ls  a nd  ma c h ine s .  “T e a ms  le a r n t o  c lea n t o  in sp ec t  a nd  p r e ve nt  

do wnt ime . ”  

H ir a no  ( 1996 ,  C h. 5 )  sug ge s t ed  t ha t  i t  is  t he  r es po ns ib i l i t y  o f  

e ve r yo ne  w ho  wo r ks  in  t he  a r ea  t o  be  inc lu ded  in  t he  ‘S h ine ’  

pha se  w it h a r e a  a nd  su b a r ea  r e s po ns ib i l it ie s  a ss ig ne d  t o  

ind iv id ua ls  a nd  t ea ms a nd  it  s ho u ld  a l so  be  inco r po r a t ed  int o  t he  

da i ly  r o u t ine  in t o  a  “  f ive  minu t e  co nc e nt r a t ed  s h ine  se s s io n” .  

O nce  t he  c lea n ing  a nd  in s p ec t io n as s ig n me nt s  a r e  in  p la c e  

H ir a no  ( 1996 ,  C h. 5 )  su gge s t ed  t ha t  s c hed u le s  a nd  c lea n ing  a nd  

in s p ec t io n c hec k l is t s  s ho u ld  be  ma de  kno w n t o  a l l a nd  p u t  o n  

wa l ls  so  t he y a r e  v is ib le  t o  a l l .  Se e  f ig u r e  2 . 9 .  
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F ig ur e  2 . 9 :  E x a mp l e  o f  a  p a r t  o f  a n  i n s pe c t i o n/ c l e a n i ng  c he c k l i s t  

(H i r a no ,  1 9 9 6 ,  C h. 5 )  

 

H ir a no  ( 1996 ,  C h. 5 )  s ugge s t ed  t ha t  a ny equ ip me nt  a bno r ma l i t ie s  

s ho u ld  be  imme d ia t e ly f i xed  o r  impr o ved  t hr o ug h e it he r  in s t a nt  

o r  r eques t ed  ma in t e na nc e .   

“ O n c e  da i l y  c l ea n i n g  a n d  p er i o d i c  ma j or  c l ea nu p s  a r e  a  ha b i t ,  

s ys t e ma t i c  i n s p ec t i o n  ca n  b e  i n c or p o r a t ed  i n t o  t h e  S h i n e  

p r oc ed u r es .  T his  t u r ns  ‘ c l ea n i n g ’  i n t o  ‘ c l ea n i n g /  i n s p ec t i o n . ’ ”   

            ( H ir a no ,  C h. 5 )      

 

The Fou rth  Pi l la r ,  Ph as e  4 ,  S tanda rd i se ,  D i sc ip l ine :  

T his  p has e  invo lve s  t he  t ea m me mb er s  f r o m e ver y wo r k  a r e a  

fo l lo w ing  a nd  ma in t a in ing  t he  sa me  C le a r ing  up ,  Ar r a ng ing  a nd  

Nea t ne ss  s t eps  i nt eg r a t ing  t he m int o  a  un i f ied  w ho le .  

H ir a no  ( 1996 ,  C h. 6 )  su gge s t ed  t ha t  i f  t he  f i r s t  t hr ee  p ha se s  a r e  

no t  ma int a ined  t he n  it  ca n r es u lt  i n  se t bac ks  w her e  co nd it io ns  

r e t u r n t o  o ld  u nd es ir a b le  le ve ls ,  it e ms  o f u nneed ed  it e ms  be in g  

le f t  a r o u nd  a nd  t o o ls  ha v ing  t o  be  pu t  ba ck  in  bu lk  a t  t he  e nd  o f  

t he  da y.  

I n  o r de r  t o  p r eve nt  t h is  happe n ing  t he  ke y is  t o  ha ve  e mp lo ye e  

pa r t ic ip a t io n t hr o ug ho u t .  H ir a no  ( 1 99 6 ,  C h. 6 )  s ugg es t ed  a  t hr e e  

s t ep  appr o ac h w her e  r e spo ns ib i l it ie s  a r e  a s s ig ned  t o  a r ea  

e mp lo ye e s  u s ing  s c he du le s  t o  ma in t a in  t he  f i r s t  t hr ee  p ha se s .  

T he  se co nd  s t ep  is  t o  ensu r e  back s l id ing  do es  no t  o ccur  b y  

in t eg r a t ing  t he  t hr ee  p ha se s  in t o  r egu la r  wo r k  ac t iv it ie s  a nd  t he  
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t h ir d  s t ep  is  t o  r un c he cks  o n ho w we l l  t he  co nd it io ns  a r e  be in g  

ma int a ine d  us ing  s t a nd ar d iz ed  5S  c he c k l is t s .   

I t  i s  imp er a t ive  t ha t  “p eo p le  k no w e xa c t ly  w ha t  t he y a r e  

r espo ns ib le  fo r  do ing  a nd  w he n,  w her e  a nd  ho w t o  do  it ” ( H ir a no ,  

1996 ,  C h.  6 )  E l l is  ( 200 4)  sugg es t ed  t ha t  go o d  speed y  

co mmu n ica t io n is  t he  ke y t o  la s t ing  imp r o ve me nt .  O nce  t he  

s t a ndar d s  a r e  ag r eed ,  t he n  t he y s ho u ld  be  mad e  k no w n t o  a l l  so  

t ha t  a nyt h ing  o u t  o f p la ce  o r  no t  comp ly ing  w it h  p r o cedur e  i s  

imme d ia t e ly no t iced .  

 

The  Fi f t h  Pi l l a r,  Pha se  5 ,  Ongo in g  I mp rove m ent ,  Sust a in .  

H ir a no  ( 199 6 ,  C h. 7 )  a sk s  t he  qu es t io n:  “What  go o d  a r e  s t a ndar d s  

a nd  p r o ced ur e s  w it ho u t  t he  d is c ip l ine  t o  fo l lo w t he m? ”   

Ma cI nne s  ( 2 002 ,  p . 3 6 )  s ugge s t ed  t ha t  t he  ga ins  t ha t  a r e  ma d e  

dur ing  t he  o t he r  fo u r  p ha se s  a r e  o n ly s us t a ine d  w he n :  

•  Al l  e mp lo ye es  a r e  p r o pe r ly t r a ine d  a nd  u se  v is u a l  

ma na ge me nt  t ec hn iq ue s .  

•  Al l  ma nager s  a r e  co mmit t ed  t o  t he  p r o gr a ms su cce s s .  

•  T he  wo r kp la ce  is  i n  o r de r  a nd  ad her e s  t o  new  p r o cedur e s  

t ha t  a l l e mp lo ye e s  ha ve  ag r eed  upo n a nd  t he se  p r o cedur e s  

beco me a  ha b it  fo r  a l l .  

 

 
F ig ur e  2 . 1 0 :  T he  S us t a i n  p i l l ar  ho l ds  t he  f i r s t  fo ur  p i l l a rs  

to g e t he r  (H i r a no ,  1 9 9 6 ,  C h.  7 )   
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Co mmit me nt  to  t h is  p ha se  “e x is t s  in  peo p le ’s  hea r t s  a nd  mind s  

a nd  o n ly t he ir  be ha v io ur  s ho w s i t s  p r e s e nce . ” ( H ir a no , 1996 ,  

C h. 7 ) .  Co nd it io ns  t o  suppo r t  imp le me nt a t io n o f t h is  p ha se  ha ve  

to  be  c r e a t ed  a nd  c a nno t  be  imp le me nt ed  a nd  it  r equ ir e s  

co mmit me nt  f r o m ma nage me nt  t o  ma k e  t he  c ha nge s  a  pe r ma ne nt  

wa y o f do ing  bu s ine s s .  

H ir a no  ( 1996 ,  C h. 7 )  ma de  t he  va l id  p o int  t ha t  “t ime ”  is  c r u c ia l  

in  t ha t  yo u  ne ed  t o  ha ve  e no ug h in  t he  sc hedu le  fo r  t he  5S  

imp le me nt a t io n.  I t  i s  impo r t ant  a lso  t ha t  peo p le  w ho  pa r t ic ip a t e  

in  5S  imp le me nt a t io n ac t ua l ly  ge t  so met h ing  o u t  o f it  a nd  e n jo y 

it  a nd  as  t h is  e xc it e me nt  a nd  sa t is f ac t io n ge t s  co mmu n ic a t ed  

t he n t he  met ho do lo g y c a n bu i ld  mo me nt u m a nd  t he  be ne f it  ca n  

sp r e ad  a mo ng  a l l .  

H ir a no  ( 1996 ,  C h. 7 )  a r g ue s  t ha t  t he  r o le  o f ma nage me nt  is  

c r it ic a l  in  t ha t  t he y ne ed  t o  educa t e  a l l ,  c r ea t e  t ea ms  a nd  

s t r uc t u r e ,  p r o v id e  r eso ur c es ,  a ck no w le dg e  imp le me nt a t io n a nd  

o ngo ing  e f fo r t s  a nd  e nco ur ag e  c r e a t ive  invo lve me nt  b y wo r ke r s .   

As  peo p le  co mmu n ic a t e  a nd  be ha ve  mo r e  a s  a  t ea m,  it  i s  no  

acc id e nt  t ha t  Sa fe t y impr o ve s  t hr o ug h it  be ing  e mbed ded  in t o  a l l  

o f t he  impr o ve me nt s .  T he y beg in  t o  wa t c h o u t  fo r  eac h o t he r .  

T he y ha ve  e l imina t ed  ha zar d s ,  d i r t  a nd  po o r  s ig ht  l ine s  t ha t  

co mp l ic a t e  t he  wo r k  e nv ir o nme nt .  P r o duc t iv it y ,  mo r a le ,  a nd  

sa fe t y a r e  inc r ea sed  a s  p eo p le  fo cu s  o n p r o ce s s  imp r o ve me nt  

w it h ze r o  inc id e nt s .   

 

2.4 Conc lus ion: 
T his  c hap t e r  ha s  e xp lo r ed  r e le va nt  l ea n t h ink ing  co ncep t s  a nd  

t heo r ies  a nd  ho w t he y c a n be  app l ied  t o  wo r kp la ce  o r ga n is a t io n.  

T he  c hap t e r  ha s  lo o ked  a t  t he  va r io u s  v is u a l  wo r kp lac e  

o r gan is a t io n met ho do lo g ie s  a nd  t heo r ie s  a nd  a lt ho ug h  t he  

va r io u s  t heo r is t s  a nd  a u t ho r s  us e  d i f f e r e nt  a c r o nyms ,  t e r ms  a n d  

na me s  t he r e  is  a  s imi la r  u nder ly ing  f iv e  s t ep  app ro ac h  t o  eac h o f  

t he ir  t heo r ie s  a nd  met ho do lo g ie s  o n t he  su b jec t :   
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•  C lea r ing  Up  –  Sep ar a t ing  t he  nece s sa r y f r o m t he  

unne ce ss a r y a nd  ge t t ing  r id  o f u nnec es sa r y w a s t e .  

•  A r r a ng ing  –  Or ga n is ing  t he  wo r k  a r ea  a nd  pu t t ing  

e ver yt h ing  in  it s  p la c e .   

•  Nea t ne ss  -  Swe ep ing ,  c le a n ing ,  in s pec t ing  a nd  s h in ing  

e ve r yt h ing  a r o u nd  t he  wo r k ing  a r ea .  

•  D i s c ip l ine  –  U s ing  s t a nd ar d is ed  met ho ds  t o  ma int a in  t he  

wo r k  a r ea  a t  t he  h ig h  le ve l  imp le me n t ed  so  t ha t  it  i s  ea s y  

t o  keep  e ve r yt h ing  c le a n a nd  t o  ha nd  fo r  a  co ns t a nt  s t a t e  o f  

r ead ine s s .  

•  Ongo ing  I mpr o ve me nt  –  E nsur ing  t ha t  a l l  p r e v io u s  p ha s e  

po l ic ie s  a nd  p r o ced ur e s  a r e  fo l lo w ed  a nd  p r o l i fe r a t ed  

t hr o ugh t he  e nt ir e  o r ga n is a t io n b y mea ns  o f i nvo lve me nt ,  

e mpo wer me nt ,  co mmit me nt  and  acc oun t ab i l i t y  a n d  

supp or t ing  th e  beh av i our a l  c han ge  nec es sa r y  to  su s t a in  

suc ce s s .  

H ir a no  ( 199 6)  w as  ve r y d e t a i l ed  in  e xp la in ing  t he  

imp le me nt a t io n o f ea c h o f h is  f ive  “P i l la r s ”  o f v is u a l wo r kp lac e  

met ho do lo g y.  Ot her  a u t ho r s  a lso  g a ve  o ver la pp ing  a nd  so met ime s  

d if fe r e nt  in s ig ht s  o r  exp la na t io ns  fo r  e ac h s t ep  bu t  eac h  

e mp has is e d  t he  nee d  fo r  e mp lo ye es  t o  imme r s e  t he ms e lve s  i n  t he  

imp le me nt a t io n o f w h ic he ve r  v is ua l  wo r kp la ce  o r ga n is a t io n  

met ho do lo g y t he y u nd er t oo k .  Co ns t a nt  ma nag er ia l  s uppo r t  and  

e nco ur ag e me nt  t o  pa r t ic ip a t e ,  a  nee d  fo r  p e r so na l  d r ive  a nd  

co ns t ant  co mmu nic a t io n is  imp er a t ive  fo r  e mp lo ye es  t o  cha ng e  

t he ir  be ha v io ur s  a nd  a do p t  t he  new met ho do lo g ie s .  I n  o r de r  t o  

su s t a in t he  c ha ng e ,  s t a nd ar d is a t io n o f  be ha v io ur ,  ac t iv it y  a nd  

ac t io ns  is  t he  ke y.    
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Chapter 3: Company and Industry 

Background  
3.1 I ntr oduc tion:  
T his  c hap t e r  s e t s  t he  bac kdr o p  fr o m w hic h t he  r e s ea r c h  wa s  

ca r r ied  o u t  in  so  fa r  a s  e xp la in ing  t he  ind us t r y a nd  ba ckgr o u nd  

o f Co mp a ny X a nd  t he  r ea so n ing  be h ind  t he  need  fo r  c ha nge  o f  

t he  w a y in  w h ic h  Co mpa ny X d id  bu s ine s s .   T he  p r a c t ice s  p r io r  

t o  t h is  d r ive  a r e  br ie f ly  d is c u ss ed .  T he  c ha p t e r  a lso  d is c us se s  t he  

ke y pe r fo r ma nc e  ind ica t o r s  t ha t  r e la t e  t o  t he  r e se a r c h su b je c t .  

 
3.2 Company X B ac kgr ound and I ndus try :  
Se mico ndu c t o r s  ha ve  be co me  pa r t  o f  e ve r yda y l i fe .  We  t o uc h  

s i l ico n  e na b le d  p r o du c t s  e ve r y da y,  e ve r yt h ing  f r o m c a r s ,  

T e le v is io ns ,  Se t - t o p  bo xe s ,  Pe r so na l Co mput e r s ,  Mo b i le  p ho nes ,  

Ca me r a ’ s ,  MP 3  p la ye r s ,  M ed ic a l  de v ice s  a nd  S er ve r s  t ha t  po we r  

t he  wo r ld  w ide  w e b t o  na me  bu t  a  few.   

Co mp a ny X,  e s t a b l is hed  in  t he  mid  t o  la t e  t went ie t h  ce nt u r y,  i s  

o ne  o f  t he  la r ge s t  s e mico ndu c t o r  ma nu fa c t u r e r s  in  t he  wo r ld  w it h  

ma jo r  ma nu fa c t u r ing  fa c i l it ie s  a c r o ss  t he  g lo be  a nd  ha s  ha d  

r ece nt  s ucc e ss ive  g lo ba l  a nnua l  r e ve nue s  o f mu lt ip le  b i l l io n  

do l la r s  a nd  ho ld s  a  la r g e  pe r ce nt age  o f  mar k e t  s ha r e .  Co mp a ny X  

r e ma ins  co mpet it ive  t hr o ug h a  c o mb ina t io n o f it s  h ig h  

in t e l le c t ua l  p r o pe r t y r e so ur ce s  a lo ng  w it h a  co nt inua l  inve s t me nt  

in  r e se a r c h a nd  de ve lo p me nt  t o  de l ive r  a  d ive r s e  r a nge  o f  

sup er io r  qua l i t y p r o duc t s  fa s t e r  t ha n it s  co mp e t it o r s .  Co mpa ny X  

a lso  u se s  t he  s t r e ng t hs  o f  it s  s upp l ie r s  a nd  bu yer s  a nd  co mpe t it o r  

weak ne s se s  o r  ina b i l it ie s  t o  ena b le  t he  co mpa n y t o  co nt inu e  t o  

g r o w year  o n ye a r .  I n  o r de r  t o  r ema in  h ig h ly co mp et it ive ,  

Co mp a ny X p r ide s  it se l f  w it h t he  a b i l it y t o  l i s t e n t o  and  de l ive r  

w ha t  t he  c us t o mer  wa nt s  a nd  va lu e s  a nd  a lso  be ing  a b le  t o  

c ha nge  qu ic k ly in  o r de r  t o  s t ay fo cu se d  o n t h is .  
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Co mp a ny X ’s  I r e la nd  s e mico ndu c t o r  ma nu fa c t u r ing  fa c i l it y,  t o  

be  k no w n s imp ly a s  Co mpa n y X go ing  fo r war d  a nd   w a s  

r ese a r c hed  in  t h is  d is s e r t a t io n,  e mp lo ys  a  sk i l le d  wo r k fo r ce  i n  

t he  t ho usa nds  a nd  p r o duce s  h ig h  vo lu me  s t a t e - o f- t he - a r t  

se mico nduc t o r  dev ic e s  fo r  t he  co nsu mer ,  bus ine ss ,  d es k t o p  and  

la p t o p  mar ke t  w h ic h  a r e  t he  e nv y o f  a l l  co mpet it o r s .  I n  o r de r  fo r  

Co mp a ny X t o  r e ma in  co mpet it iv e  int e r na l ly  w i t h in  t he  

o r gan is a t io n a nd  t o  r epe l  o t he r  g lo ba l  eco no my t hr e a t s  it  mu s t  

ma int a in  t he  h ig h  q ua l it y  t ha t  it s  cus t o mer s  d e ma nd  in  a l l  

a sp ec t s  o f t he  co mpa n y a nd  do  t h is  in  a  ma nner  w h ic h  w i l l  ke ep  

t he  co s t  o f do ing  bu s ine s s  do w n.    

Se mico ndu c t o r  p r o duc t  fa br ic a t io n r e ma ins  o ne  o f t he  mo s t  

co mp le x  ma nu fa c t u r ing  p r o c es se s  in  t he  wo r ld  w it h  o ve r  f iv e  

hu ndr e d  p r o ces s  s t ep s  w it h mu lt ip le  p r o duc t  va r ia t io ns .   

Co mp a ny X ’ s  I r e la nd  fac i l i t y  co nt a in s  mu lt ip le  eq u ip me nt  a nd  

ma c h ine r y f le e t s  t ha t  a r e  a t  t he  fo r e f r o nt  o f t h is  ma nu fa c t u r ing  

t echno lo g y bu t  bec au se  o f t he  s e ns it iv it y a nd  so mew hat  

in s t a b i l it y  o f t he  ma nu fa c t u r ing  p r o ces se s  in vo lve d  t he  

equ ip me nt  a nd  ma c h ine r y ne ed  sc hedu le d  a nd  u nsc hedu le d  

ma int e na nce ,  e ng ine e r ing  wo r k  a nd  r e - qua l i f ic a t io n o n a  r egu la r  

bas is .   T h is  a lo ne  r eq u ir e s  a  lo t  o f  pa r t s ,  t o o ls ,  equ ip me nt ,  

t echn ic ia ns  a nd  e ng ine e r ing  r e so ur ce s  a nd  ma n ho ur s  t o  

ma int a in .    

As  a  r e su lt ,  in  o r de r  t o  ma int a in  t he  equ ip me nt  a nd  kee p  t he  

p r o ces se s  a nd  s upp ly c ha ins  go ing  in  a s  e f f ic ie nt  a  wa y a s  

po ss ib le ,  a nd  s t i l l  g ive  t he  cu s t o me r  va lu e ,  Co mpa n y X ha s  

r ece nt ly  s t a r t ed  t o  exp lo r e  w a ys  in  w h ic h  wa s t e  ca n  be  

s ys t e mat ic a l ly  e l imina t e d  fr o m a l l o f  it s  p ro ces se s ,  wo rk  t a sk s  

a nd  fac t o r y a r e a s .  Co mp a ny X e mb ar ked  o n a  fac t o r y w id e  

‘ Le a n’  in it ia t ive  a nd  e nco ur age d  o ngo ing  impr o ve me nt  

ph i lo so ph ie s  in  o r de r  t o  ena b le  t he m t o  sus t a in a nd  bu i ld  fo r  t he  

fu t u r e .  T he y c ho s e  t o  imp le me nt  t he  ‘C AN DO ’ met ho do lo g y o f  

V isu a l  wo r kp lac e  o r ga n is a t io n t o  ac t  a s  a  fo u nd a t io n in  w h ic h  t o  
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bu i ld  t he  ‘ ho u se  o f le a n ’  t o  c r ea t e  a nd  g e t  e ve r  c lo se r  t o  t he  

id ea l  s t a t e .  

P r io r  t o  t h is  new  ‘L ea n’  d r ive ,  it  i s  i n  t he  au t ho r s  o p in io n t ha t  

Co mp a ny X wo u ld  ha ve  bee n p r o ba b ly f i r s t  t o  ad mit  t ha t  t he r e  

was  w as t e  i n  a lmo s t  a l l  o f  t he  ma nu fa c t u r ing  a nd  bu s ine s s  

p r o ces se s  a nd  in  a l l  o f t he  a r ea s  w it h in t he  co mpa ny a nd  t he r e  

was  a  r ea l  nee d  fo r  c ha nge  i f  t he y w er e  go ing  t o  su r v ive  

uns ca t hed  in t o  t he  fu t u r e .  T h is  ad mis s io n a lo ne  ha s  co ncr e t ed  t he  

fa c t  t ha t  t he y ha ve  s t a r t ed  o n t he  ‘ le a n ’  jo u r ne y.  

 

3.3  T he  Ke y Perf ormance I ndic a tors  and  I mpr ove me nt  

Opportuni t ies :  
Fr o m t he  l it e r a t u r e  a nd  wr it i ng s  o n t he  C AND O met ho do lo g y fo r  

v is u a l  wo r kp la ce  o r ga n is a t io n t he r e  w er e  a  s ugge s t ed  nu mber  o f  

ke y p e r fo r ma nce  ind ic a t o r s  t ha t  co u ld  be  in f lu e nc ed  b y it s  

imp le me nt a t io n:  

•  S af e t y :   Ca n be  impr o ved  t hr o ug h t he  r e mo va l o f haz a r d s  

a nd  c lu t t e r  and  t hr o ug h t he  us e  o f v i sua l  s a fe t y a id s  a nd  

s ig nage  a nd  ha v ing  a  ‘p la ce  fo r  e ve r y t h ing  a nd  e ve r yt h in g  

in  it s  p la c e ’ .  

 

•  Cost :  P r o ba b ly o ne  o f t he  mo s t  imp o r t ant  o f a l l o f t he  

ind ic a t o r s  w it h r egar d  t o  r ema in ing  co mpet it ive  a nd  

p r o v id ing  va lue  t o  cus t o mer s .  T he  C AN DO met ho do lo g y  

has  su gge s t ed  va r io u s  su b- ca t ego r y ind ic a t o r s  t ha t  ca n ha ve  

a n in f lu e nc e  o n t h is  ma in Co s t  ind ica t o r :   

o Red uc t io n o f  Wa st e :  T he  ma jo r it y  o f  t he  se ve n de ad l y  

was t e s ,  r e fe r r ed  t o  as  ‘T I M WOOD ’  i n  t he  l it e r a t u r e  

r e v ie w,  ca n be  r e duc ed  a nd  e l im ina t e d  by t he  

imp le me nt a t io n o f a  p r o per ly imp le me nt ed  v is ua l  

wo r kp lace  o r ga n is a t io n met ho do lo g y.  

o Ma c hine  Ava i la b i l it y:  R edu c t io ns  in  mac h in e  

do wnt ime  c a n inc r e as e  t he  p r o ce ss  a va i la b le  u p t ime  
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o f  ma c h ine s  a nd  ca n  de c r e as e  c yc le  t ime  a nd  inc r e a s e  

o ver a l l  t hr o ug hp u t .  T h is  me a ns  t ha t  le ss  inve nt o r y i s  

need ed  in  t he  l i ne  a s  i t  r ea c he s  t he  c u s t o mer  qu ic ker .  

Le s s  inve nt o r y me a ns  le s s  co s t .  Mo r e  o ver a l l  

e f f ic ie nc y impr o ve me nt s  c a n r es u lt  a ls o  fr o m C AN D O  

imp le me nt a t io n.  

 

•  Qua li ty :  L i t e r a t u r e  s ugg es t s  t ha t  be t t e r  wo r kp lac e  

o r gan is a t io n a nd  s t a ndar d is a t io n o f wo r k  can ha ve  a  b ig  

in f lu e nce  o n t he  r edu c t io n o f de fe c t s  a nd  he nce  w i l l  

impr o ve  ‘ f i r s t - t ime - t hr o ug h’  q ua l it y  o f  p r o duc t s  a n d  

se r v ic e s .  C ANDO imp le me nt a t io n  ca n c r ea t e  a n  

e nv ir o n me nt  t ha t  p r e ve nt s  e r r o r s  a nd  de fec t s  be fo r e  t he y  

o ccur ,  de t ec t s  t ho se  t ha t  do  qu ick ly so  r espo ns e  is  qu ic ke r ,  

a nd  ma i nt a i ns  s t a ndar d s  fo r  z e r o  de fe c t s ,  e r r o r s  and  w as t e .  

 

•  Em p loy ee  sa t i s fac t i on :  I mpr o ve d  co mmu n ic a t io n,  

inc r e as ed  le a r n ing  a nd  t r a in ing ,  s ha r ing  o f i n fo r ma t io n  

o pen ly a nd  invo lv ing  a nd  e mpo wer in g  e mp lo ye es  t o  t ake  

o wner s h ip  ca n g ive  e mp lo ye e  sa t is fa c t io n a n o ver a l l  bo o s t .  

 

Fu r t he r  inve s t iga t io n int o  t he  e f fe c t  t ha t  CANDO imp le me nt a t io n  

had  o n  t he s e  ke y ind ic a t o r s  in  Co mp a ny X ha s  bee n co mb ine d  

in t o  t he  su bse que nt  c hap t e r s  o f r e se a r c h met ho do lo g y,  r e su lt s  

a nd  d is cu s s io n t o  p r o v id e  lea r n ing  a nd  in s ig ht  a nd  t o  p r o ve  o r  

d isp r o ve  t he  t heo r ie s  pu t  fo r war d .  
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Chapter 4: Research Methodology 
 

4.1    I ntr oduct ion 
T he  p ur po se  o f t h is  c ha p t e r  is  t o  g ive  a  co nc is e  o ver v ie w o f t he  

r ese a r c h met ho d  a nd  r a t io na le  u sed  in  t he  r e se a r c h p e r io d .  T h is  

c hap t e r  w i l l  de f ine  t he  r es ea r c h o b je c t ive s  a nd  t he  met ho d s  

e mp lo ye d ,  a lo ng  w it h  t he  l im it a t io ns  o f  t he  r es ea r c h met ho ds  a nd  

co nc lus io ns .   

 

4.2  Researc h Obje ct ive  
T he  a im o f  t h is  r e sea r c h wa s  t o  exa mine  t he  d ep lo yme nt  o f a  

v is u a l  wo r kp la ce  o r ga n is a t io n met ho do lo g y,  C AND O,  t he  

Ame r ic a n is e d  ve r s io n  o f t he  J apa ne se  5S  met ho do lo g y,  a nd  it s  

e f fe c t  o n e l imina t ing  w as t e ,  d r iv in g  co nt inuo us  s us t a ina b le  

impr o ve me nt  in  a r ea s  s uc h as  wo r k  s t a ndar d is a t io n,  r educ t io n in  

ma c h ine  do w nt ime  a nd  bo o s t ing  e mp lo ye e  invo lve me nt  ( E I )  

w it h in  t he  ma nu fac t u r ing  e nv ir o nme nt .  

 

I n  c a r r y ing  o u t  t he  r e se a r c h t he  fo l lo w ing  que s t io ns  w er e  

a ns wer ed :  

•  D id  t he  imp le me nt a t io n o f  C AND O r e duce  wa s t e ,  inc r ea s e  

wo r k  s t and ar d is a t io n,  dec r ea se  ma c h ine  do w nt ime  a nd  

e na b le  a  d r ive  t o war ds  co nt inuo u s  su s t a ina b le  

impr o ve me nt ?  

•  D id  t he  e mp lo ye es  le a r n f r o m t he  t r a in ing  a nd  

imp le me nt a t io n o f  C AND O a nd  d id  t he y fe e l  mo r e  i nvo lve d  

a nd  e mpo wer ed  in  ma k ing  de c is io ns  r ega r d ing  t he ir  

wo r kp lace  e nv ir o nme nt  du r ing  a nd  a ft e r  t he  

imp le me nt a t io n?  
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4.3  Rev ie w of  Researc h me thods  

 
I n  t h is  s ec t io n t he  r es ea r c h met ho d s  t ha t  co u ld  po t ent ia l l y  ha v e  

bee n u s ed ,  g ive n t he  r e se a r c h a im,  a r e  o u t l ine d  a nd  d is cu ss ed .  

 

4 . 3 . 1  Quant i t a t ive  R e sea rch  

S ieg le ,  D .  ( 2008)  sugg es t s  t ha t  quant it a t ive  r e se a r c h a s su me s  

t ha t  so c ia l  fac t s  ha ve  a n o b je c t ive  r e a l it y  a nd  va r ia b le s  c a n be  

id e nt i f ie d  a nd  va r ia b le s  me as ur ed .  I t s  pu r po se  is  t o  gene r a l is e ,  

p r ed ic t  a nd  se ek  ca us a l  e xp la na t io ns .  

T he  ap pr o ac h ce nt r e s  o n  hypo t he s es  a nd  t heo r ie s  t hr o ug h  

ma n ipu la t io n a nd  co nt r o l u s ing  s t a t is t ica l  t ec hn iq ue s ,  

in s t r u me nt a t io n,  e xper ime nt a t io n,  d educ t io n a nd  co mpo ne nt  

a na lys is .  I t  see ks  co nse ns us  o r  t he  no r m a nd  r edu ce s  da t a  t o  

nu mer ic a l  ind ic es .   

Qua nt it a t ive  d a t a  l ink s  a mo ng  c le a r ly  de f ine d  a nd  me a su r a b le  

a t t r ibu t e s .   

T he  qua nt it a t ive  r es ea r c her ’ s  r o le  i s  o ne  o f de t ac h me nt  a nd  

imp ar t ia l it y  a nd  g ive s  a n o b je c t ive  po r t r a ya l  o f t he  r es ea r c h.  

Ne i l l  ( 20 07)  su gge s t s  t ha t  t he  qua n t it a t ive  r e sea r c he r  k no w s  

c lea r ly  in  ad va nce  w ha t  he / s he  is  lo o k ing  fo r .  

“T he  k no wer  a nd  k no w n a r e  inde pe nde nt ,  a  dua l is m. ”  ( L inco ln  

a nd  Gu ba ,  19 85) .  T he y a lso  sugg es t  t ha t  t he  “ inq u ir y is  va lu e  

f r e e” .  

T he  a d va nt ag e  o f  qu a nt it a t ive  r es e a r c h is  t ha t  it  ha s  w id e  

co ver age  a nd  c a n be  fa s t ,  eco no mic a l  a nd  e as y t o  ad min is t e r .  

Ho we ver ,  o ne  p r o b le m ca n  be  t ha t  o n ly s u r fa ce  in fo r ma t io n  i s  

so ug ht  w it h  no  u nd er ly ing  r ea so n ing  be h ind  it .  Ano t he r  

d is ad va nt a ge  ca n  be  o nse t  o f in t e r v i ewe e  fa t igue  i f  t he r e  a r e  

ma n y q ue s t io ns  ne eded  t o  co l le c t  t he  appr o pr ia t e  d a t a .  T her e  

ma y a lso  be  in f le x ib i l i t y  w it h q ua nt i t a t ive  r e se a r c h w h ic h  ma y  

le ad  t o  a r t i f ic ia l ly  ‘ ma de  t o  f it ’  d a t a  be ing  p r o duc ed .  
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4 . 3 . 2  Qua l i t a t iv e  Re sea rch  

U nl ik e  Qu a nt it a t ive ,  S ie g le  ( 200 8)  sug ge s t s  t ha t  qua l i t a t iv e  

r ese a r c h as su me s  t ha t  r ea l it y  is  so c ia l l y  co ns t r uc t ed  a nd  t he  

va r ia b le s  a r e  co mp le x,  i nt e r wo ve n  a nd  d i f f ic u l t  t o  mea su r e .  I t s  

pu r po se  is  t o  co nt ext ua l is e ,  int e r p r e t  a nd  u nder s t and  t he  ac t o r ’ s  

pe r s pec t ive s  a nd  Ne i l l  ( 200 7)  su gge s t s  t he  qua l i t a t ive  r e se a r c h  

a im is  fo r  a  co mp le t e ,  de t a i le d  d e sc r ip t io n.  T he  ap pr o ac h a lso  

d if fe r s  in  t ha t  it  e nd s  w it h hypo t he s e s  a nd  g r o u nde d  t heo r y a nd  

use s  t he  r e s ea r c her  a s  a n in s t r u me nt  t o  sea r c h  fo r  p a t t e r ns  a nd  

se ek  p lu r a l is m a nd  co mp le x i t y t hr o ug h t he  u se  o f de t a i le d  

in t e r v ie w s  a nd  pa r t ic ip a nt  o bse r va t io n.  S ie g le  ( 200 8)  a lso  

sugg e s t s  t ha t  t he  r e se a r c he r  ma y o n ly  kno w r o ug h ly in  ad va nc e  

w ha t  t he y a r e  lo o k ing  fo r  a nd  is  su b jec t ive  in  t ha t  t he  

ind iv id ua l’ s  in t e r p r e t a t io n o f e ve nt s  is  impo r t ant .  

Ne i l l  ( 2008)  a lso  sug ge s t s  t ha t  qua l it a t ive  is  in  t he  fo r m o f  

p ic t u r es ,  wo r d s  a nd  o b je c t s  a nd  is  mo r e  t ime  co nsu ming  a nd  le s s  

a b le  t o  be  ge ner a l is ed .  T he  r e se a r c he r ’s  r o le  is  o ne  o f “par t ia l  

pe r so na l  invo lve me nt  w it h e mpa t hy t o war ds  ind iv id ua ls  w her e  

t he  r e sea r c her  imme r se s  t he ms e lve s  in  t he ir  s u b je c t  ma t t e r . ”  

  

 

 

4 .4  Choice  of  Researc h M ethod  
Ba sed  o n  t he  r e s ea r c h  q ue s t io ns  po se d  it  wa s  be s t  t o  co mb ine  a  

co mbina t io n o f bo t h qua nt it a t ive  a nd  qua l it a t ive  r es ea r c h int o  a  

mixed  met ho d  ba s ed  o n d ir e c t  e v ide n ce .  Qu a l it a t ive  t ec hn iq ue s  

wer e  u sed  co up led  w it h qua nt it a t ive  t echn iqu es  t o  ana lys e  t he  

da t a  r ece ive d .  Qua l i t a t ive  r e se a r c h a ls o  fac i l i t a t e s  u nder s t a nd in g  

hu ma n be ha v io ur  a nd  it s  int e r ac t io n w it h t he  C AN D O  

imp le me nt a t io n.  T h is  appr o ac h d id  no t  co mbine  t he  t wo  r esea r c h  

met ho ds  bu t ,  in s t ea d  u se d  t he m in  pa r a l le l  a nd /o r  se que nt ia l ly .  

See  f igu r e  4 . 1 .   
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F ig ur e  4 . 1 :  C o mb i na t io n  o f  Q ua nt i t at i v e  a nd  Q ua l i t a t iv e  R es e ar c h  

 

T he  a im wa s  t o  ca r r y o u t  e mp ir ic a l  r e se a r c h in  o r de r  t o  cap t u r e  

t he  co nt e xt ua l  da t a  a nd  co mp le x it y  o f t he  v is u a l  wo r kp la c e  

o r gan is a t io n met ho do lo g ie s  e mp lo ye d  and  su bse que nt  e mp lo ye e  

r eac t io ns  in  o r de r  t o  addr es s  t he  r es ea r c h  qu es t io ns .  T h i s  

e mp ir ic a l  r e s ea r c h wa s  ba sed  o n  e v ide nc e  a nd  o bse r va t io n a nd  

was  ge a r ed  t o  p r o v id e  a  be t t e r  und er s t a nd ing  o f w he t he r  t he  

C AN DO met ho do lo g y e mp lo ye d  he lp ed  in  e l imina t ing  wa s t e ,  

dec r e a s ing  ma c h ine  do w nt ime ,  in c r ea s ing  s t a nd ar d is a t io n,  

in vo lv ing  e mp lo ye es  mo r e  a nd  impr o v ing  t he  o per a t in g  

e nv ir o n me nt .  See  f igu r e  4 . 2 .  

I t  was  an int eg r a t io n o f r e s ea r c h a nd  p r ac t ice  a nd  wa s  a lso  

des ig ne d  so  o t he r s  ca n le a r n fr o m t he  e xper ie nc e  a nd  fo s t e r  a n  

e nv ir o n me nt  fo r  enha nced  u nder s t a nd ing  o f t he  met ho d s  

e mp lo ye d .  I t  mo ved  be yo nd  s imp ly r epo r t ing  o bs e r va t io ns  a nd  

t r ied  t o  exp lo r e  t he  r e le va nce  o f t he  t heo r y by pu t t ing  it  in t o  

co nt e xt  in  a  r e a l  wo r ld  e nv ir o nme nt .   
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F ig u r e  4 . 2 :  E mp ir ic a l  Re se a r c h  

An in t eg r a t ed  appr o ac h o f bo t h se mi- s t r uc t u r ed  int e r v ie w s  a lo ng  

w it h p a r t ic ip a t ive  a nd  d ir ec t  o bse r va t io n w as  us ed  in  o r de r  t o  

co l le c t  da t a  and  t o  es t ab l is h a  r e la t ed  se t  o f r e su lt s .   

 

 

4.5  De ta i le d Descr ipt ion of  Rese arc h M ethod 
T he  fo l lo w ing  r e s ea r c h  met ho ds ,  w h ic h wer e  e mp lo ye d  b y t he  

au t ho r  du r ing  t he  r e se a r c h pe r io d ,  p r ov id e  e no ug h in fo r mat io n so  

t ha t  t he  r ese a r c h co u ld  be  r e p r o duced  by a no t her  r e se a r c he r  a nd  

a  s imi la r  judg e me nt  mad e  r eg ard ing  t he  va l id it y  o f t he  wo rk :   

4 . 5 . 1  Di re c t  and  P a rt i c ipat iv e  Obs e rvat ion:  

As par t  o f t he  imp le me nt a t io n t ea m w it h in  t he  fa c t o r y a r ea ,  t he  

au t ho r  wo r ked  f i r s t ly  in  a  mo r e  e duc a t io na l  r o le  a nd  t he n a s  bo t h  

a  pa r t ic ip a t ive  a nd  o bs e r va t io na l r o le  t hr o ug ho u t  a l l  o f t he  

wo r kp lace  o r ga n is a t io n met ho do lo g y  s t eps  o r  phas es .  T h is  

inc lud ed  a r ea  t r a in ing  a nd  p r e pa r a t io n  a he ad  o f t he  a c t iv it y,  a nd  

a lso  p r o v id ing  wo r kp la ce  la yo u t  and  ma nu fa c t u r ing  s uppo r t  and  

gu ida nce  t hr o ug ho u t .  Whe n t he  au t ho r  was  no t  pa r t ic ip a t ing  as  a  

ke y s t ake ho lder  t he  t ime  w as  u s ed  in  a n ‘o bs e r ver  a s  pa r t ic ipa nt ’  
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o r  spec t a t o r  r o le  w her e  t he  r e se a r c h  int e nt  w a s  k no w n t o  a l l  

co nc e r ne d .  

E ve n  as  a  s t ake ho ld er ,  t he  a u t ho r  ma de  no t es  u s ing  p r ima r y  

o bs e r va t io n o f w ha t  wa s  hap pe n ing  a nd  w ha t  o t he r  peo p le  w er e  

do ing  t hr o ug ho u t  a l l s t age s  o f the  C AN DO met ho do lo g y 

imp le me nt a t io n.   T he  au t ho r  a lso  used  t h is  t ime  t o  co l lec t  o t he r  

r e se a r c h da t a  u s ing  se mi- s t r uc t u r ed  in t e r v ie ws  a t  va r y ing  s t age s  

be fo r e ,  du r ing  a nd  a ft e r  t he  met ho do lo g y imp le me nt a t io n.  

T he  ke y o bs e r va t io ns ,  que s t io ns  nee de d  to  be  a ns wer e d  a nd  d a t a  

co l le c t ed  t hr o ug ho u t  t he  r e se a r c h p e r io d  wer e  a s  fo l lo w s:   

•  I n fo r mat io n w a s  co l le c t ed  a bo u t  wha t  was  do ne  a t  a  fa c t o r y 

le ve l  p r io r  t o  ac t ua l  imp le me nt a t i o n o f  t he  C AND O  

met ho do lo g y:  

o Wa s t he r e  a ny t r a in ing  g ive n  t o  e mp lo ye es  o n t he  

C AN DO met ho do lo g y a nd  ho w wa s  it  r o l led  o u t ? 

o Wa s t he r e  a ny imp le me nt a t io n p la nn in g  do ne ?  

 Who  d id  t h is  p la nn ing ? 

 Ho w was  it  p la nne d ? 

•  I n fo r mat io n  w as  a lso  co l le c t ed  a bo u t  t he  ke y s t ak e ho lde r s  

w ho  wer e  nec es s a r y in  imp le me nt ing  t he  wo r kp la c e  

o r gan is a t io n met ho do lo g y w it h in  t he  f ac t o r y a r ea s :   

o Ho w wer e  t he y s e le c t ed ? 

o What  wer e  t he ir  r o le s  du r ing  i mp le me n t a t io n?  

o What  p r e - imp le me nt a t io n wo r k  d id  t he y do  a nd  ho w  

d id  t he y do  it ?  

•  Co lle c t io n o f de t a i le d  in fo r mat io n,  o bse r va t io ns  a nd  d a t a  

p r e ,  du r ing  a nd  po s t  a l l  p ha s es  o f imp le me nt a t io n  o f t he  

C AN DO met ho do lo g y w as  c r it ic a l  fo r  r ep l ic a t io n o f  

r e se a r c h :  

o Who  wa s  need ed  dur ing  e ac h  pha se  o f  t he  

imp le me nt a t io n?  

o What  exac t ly wa s  do ne  dur ing  e ac h p has e  o f  

imp le me nt a t io n a nd  w h y?  
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o What  wer e  t he  o u t co me s  a nd  f i nd ing s  o f ea c h p ha se ?  

( P r e ,  du r ing  a nd  po s t )  

o What  e v ide nce  w as  t he r e  o f  w as t e  e l imina t io n p re ,  

du r ing  a nd  po s t  imp le me nt a t io n?  

 

4 . 5 . 2  S emi - S t ru ct u red  In t e rv i e ws:  

Dur ing  t he  r es ea r c h p e r io d  t he  au t ho r  t oo k  adva nt age  o f t he  

a mo u nt  o f t ime  spe nt  a t  t he  ‘ GE M B A’ a nd  o t he r  a r e a s  be fo r e ,  

du r ing  a nd  a ft e r  imp le me nt a t io n t o  ho ld  no n- s t a nda r d  s e mi-

s t r uc t u r ed  int e r v ie w s  w it h a  c r o ss  se c t io n o f va r io u s  

s t ake ho lder s  a nd  a r e a  wo r ker s  f r o m a c r o ss  a l l  s h i ft s  a nd  a r e as .  

T he  a mo u nt  o f int e r v ie w s  co nduc t ed  was  la r ge  e no ug h t o  g ive  

t he  r e sea r c her  e no ug h da t a  in  o r de r  t o  answ er  t he  r e se a r c h  

que s t io ns  po sed .  A lt ho ug h t he  ma in  que s t io ns  wer e  fo cu sed  o n  

fa c t o r y wo r ker s  t he r e  w er e  so me  t ha t  wer e  ap p l ic a b le  t o  o t he r  

s t ake ho lder s  invo lve d  in  t he  imp le me nt a t io n.  No t e  t ak ing  w a s  

use d  t o  co l lec t  da t a  ba sed  o n a  p r e - p l a nne d  l is t  o f q ue s t io ns  a n d  

t he me s .  

4 . 5 . 2 . 1  In t e rv ie w p lanning:  

I n  p la nn ing  t he  i nt e r v ie w s ,  t he  au t ho r  us ed  t he  fo l lo w ing  

c r it e r ia :  

•  T he  au t ho r  had  go o d  p r io r  k no w led ge  o f t he  su b je c t  

ma t t e r  in  que s t io n a nd  ha d  a  l i s t  o f p o t ent ia l  qu e s t io n s  

a nd  t he me s  r ead y w h ic h wo u ld  he lp  in  a ns wer ing  t he  

r ese a r c h q ue s t io n po sed .  Se e  s ec t io n 4 . 5 . 2 . 2 .   

•  T he  int e r v ie w s  w er e  a r r a nged  b y t he  au t ho r  mak ing  

d ir ec t  co nt ac t  in  p e r so n w it h  t he  int e r v ie wee  a nd  

fo l lo w ing  u p  w it h a n e - ma i l t o  co nf i r m da t e  a nd  t ime  o f  

in t e r v ie w ag r eed  b y t he  in t e r v ie we e .  

•  T he  a u t ho r  s t r e s s ed  t ha t  t he  po t ent ia l  in t e r v ie we e s  w er e  

unde r  no  o b l ig a t io n  t o  be  int e r v ie w ed  o r  a nsw er  a n y  

que s t io ns  t ha t  made  t he m fe e l  u nco mf o r t ab le ,  o r  u na b le  

t o  ans wer ,  a nd  t ha t  t he  int e r v iew w a s  co nf id e nt ia l  a nd  

a no nymo u s  a nd  wo u ld  o n ly be  u sed  fo r  r e s ea r c h  
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pur po se s .  T he  au t ho r  a lso  o f fe r e d  t o  c la r i f y  a n y 

que s t io ns  t ha t  co nfu sed ,  o r  se e me d  a mb iguo u s  t o  t he  

in t e r v ie we e .  

•  T he  au t ho r  a lwa ys  mad e  su r e  t o  br ing  h is  i nt e r v ie w  

que s t io ns  a nd  t he me s  a t  a l l  t ime s  w he n appr o ac h in g  

po t ent ia l  in t e r v ie we es  i f  t he y de c ide d  t ha t  an in fo r ma l  

in t e r v ie we e  a t  t he  t ime  o f me e t ing  wa s  o ka y fo r  t he m.   

•  T he  au t ho r  e xp la ine d  br ie f ly  t o  t he  in t e r v ie we e  h is  r o le  

in  t he  imp le me nt a t io n o f t he  C AN DO  met ho do lo g y a nd  

a bo u t  t he  p u r po se  o f t he  r es ea r c h a nd  r ese a r c h  que s t io ns  

po sed .  

•  Lo ca t io n o f t he  int e r v ie ws  wa s  a t  t he  int e r v ie we e ’ s  

d is c r e t io n,  a lt ho ug h  mo st  c ho se  t he ir  o w n wo r k  

e nv ir o n me nt ,  fac t o r y f lo o r  o r  o f f i ce ,  in s t ead  o f a  

des ig na t ed  me e t ing  r o o m as  t he y wer e  a t  ea se  a nd  

r e la xed  t he r e .  

4 . 5 . 2 . 2  The me s  and  Qu est i ons:  

T he  t he me s  a nd  que s t io ns  t o  be  a nswer ed  va r ie d  fr o m 

in t e r v ie w  t o  in t e r v iew  a nd  wer e  qu i t e  in fo r ma l ,  so  a s  t o  le t  

t he  int e r v iew ee  e xpr e ss  h is / he r  o p in io ns  a t  eas e ,  bu t  t he  

au t ho r  t r ied  t o  wo r k ,  in  ge ner a l ,  f r o m t he  fo l lo w ing  t he me s  

a nd  q ue s t io n  t yp es  in  o r de r  t o  answer  t he  r e se a r c h  que s t io n  

po sed :  

T ra in ing  and  L ean  d ri ve :  

•  What  wa s  yo ur  in i t ia l  r ea c t io n t o  t he  w ho le  Co mpa ny L ea n  

d r ive  p r io r  t o  it  t ak ing  p lac e ? 

•  Wa s t he  C AND O a nd  Lea n p r inc ip le  t r a in ing  p r o v id ed  o f  

he lp  in  e na b l ing  yo u  t o  pa r t ic ip a t e  a nd  imp le me nt  t he  

wo r kp lace  o r ga n is a t io n met ho do lo g y int o  yo ur  wo r k  a r ea ? 

Em p loy ee  I nvo lv e ment :  

I mp le me nt a t io n p has e s :  

•  What  wa s  yo ur  invo lve me nt  w it h t he  imp le me nt a t io n o f t he  

C AN DO imp le me nt a t io n in  yo u ’r e  wo r kp la ce ? 
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Aft e r  imp le me nt a t io n in  yo ur  a r ea :  

•  I s  t he  a r ea  sa fe r  t o  wo r k  in? 

•  I s  t he r e  a  p la ce  fo r  e ve r yt h ing  a nd  e ve r yt h ing  in  it s  p la ce ?  

•  Do  yo u  t h ink  t ha t  t he r e  ha s  be e n a  r educ t io n in  w as t e  in  

t he  a r e a ? 

•  Do  yo u  fe e l  t ha t  yo u  ha ve  mo r e  o w ner s h ip  fo r  t he  a r e a  

no w ? 

Sus t a in ing  Co nt inuo us  I mpr o ve me nt :  

•  Do  yo u  k no w t he  p r o ces s  fo r  co nt inu o us  impr o ve me nt  a nd  

t he  p r o ce ss  fo r  c ha ng ing  t he  wo r k  a r ea ? 

•  Do  yo u  fee l  happ y a nd  co nf id e nt  t o  use  t h is  p r o ce ss  i f  yo u  

ha ve  a n ide a  t ha t  ma y a dd  so me va lue  t o  t he  a r e a ? 

•  D id  yo u  g e t  fu l l  ma na ge me nt  su pp o r t  fo r  t h is  a c t iv it y  

inc lud ing  t he  r eso ur c es  r e qu ir e d  be f o r e  du r ing  a nd  a ft e r  

imp le me nt a t io n?  

 

4 . 5 . 3  Othe r Data  co l l ec t i on  tha t  was  ne eded  du ri ng  the  

re sea rch  pe r iod  t o  add re s s  t he  re se a rch  quest ion s  pos ed:  

o Me as ur e me nt  o f a ve r age  ma c h ine  a va i la b i l i t y bo t h p r e  

a nd  po s t  imp le me nt a t io n a nd  a t  va r y ing  int e r va ls  po s t  

in i t ia l  imp le me nt a t io n.  

o Me as ur e me nt  o f d is t a nce s  t r a ve l le d  b y  e mp lo ye es  du r in g  

spe c i f ic  t a s ks  p r e  a nd  po s t  C ANDO imp le me nt a t io n.  

o Me as ur e me nt  o f t ime  t ake n fo r  e mp lo ye e s  t o  ca r r y o u t  

spe c i f ic  t a sk s  bo t h p r e  a nd  po s t  CAND O  

imp le me nt a t io n.  
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4.6 Limi ta t ions  
As w it h e ver y r e sea r c h met ho d  use d  t he r e  a r e  l imit a t io ns .  T he  

ma in  l im it a t io ns  t ha t  were  ide nt i f ie d  a r e  a s  fo l lo w s:  

•  In fo rmat ion /da ta  b ia s:  T he  qu a l it a t ive  r e se a r c h wa s  o n l y  

go ing  t o  be  a s  go o d  as  t he  de s ig n o r  t he  r e se a r c h a nd  

sa mp le  s iz e  t ake n.  T o  co unt e r  t h is  l im it a t io n a  c r o s s  

se c t io n  o f e mp lo yee s  ac r o s s  t he  s h i f t s  wer e  invo lve d  in  

co mp le t ing  t he  in fo r ma l  i nt e r v ie w s  a nd  da t a  w a s  co l le c t ed  

r a ndo mly f r o m a l l  s h i ft s .  

•  In t e l l ec t ua l  P rop e rt y  Re st r i c t ion s:  C o mpa n y X ’ s  po l ic ie s  

o n t he  pu b l ic a t io n o f e xt e r na l  do cu me nt a t io n,  suc h a s  t h is  

r e se a r c h  d is s e r t a t io n,  ha s  me a nt  t ha t  s t r ic t  gu id e l ine s  a r e  

in  p lac e  w h ic h  a l l  do cu me nt s  mu s t  co mp ly w it h.  I n  ad d it io n  

t o  t hes e  g u id e l ine s ,  a n  int e r na l  ap pr o va l  p r o ces s  mus t  be  

fo l lo we d  be fo r e  pu b l ic a t io n.  A lt ho ug h t h is  is  ju s t  a  

r e in fo r c e me nt  o f p r e v io u s  gu ide l ine s ,  it  do e s  r e s t r ic t  t he  

a mo u nt  o f in fo r mat io n  t ha t  c a n be  s ha r ed  a s  pa r t  o f a  

r e se a r c h d is se r t a t io n.   

•  Res u lt s  Dat a :  Al l  ke y met r ic s  d a t a  co l le c t ed  du r ing  t he  

r ese a r c h p e r io d  w as  a c t ua l da t a  bu t  no  ac t ua l a bso lu t e  

va lu es  o r  sc a le s  wer e  p r e se nt ed  in  t he  f ind ing s  a nd  r es u lt s .  

T he  p r e - imp le me nt a t io n  da t a  w a s  no r ma l is ed  a nd  a l l  o t he r  

da t a  was  bas ed  o n r a t io s  a nd  pe r ce nt ag es  o f t he  in i t ia l  

da t a .  T h is  e na b le d  t he  au t ho r  t o  g ive  t r ue  acc u r a t e  

r e f le c t io ns  o f pe r fo r ma nce  a nd  impr o ve me nt s  a nd  no t  

d is c lo se  t r ue  co mp a ny p e r fo r ma nce  me t r ic s .   

•  In fo rma l  in t e rv i ew s:  T hes e  wer e  t ime  co nsu ming  t o  

co mp le t e .  S u r ve ys  ma y ha ve  be e n  a  be t t e r  o pt io n o f  

p r o v id ing  t he  da t a  fa s t e r  a nd  in  a  fo r mat  t ha t  was  ea s ie r  t o  

in t e r p r e t .   

In t e rv ie we r  b ia s :  T he  a nsw er s  t o  t he  que s t io ns  ma y a lso  

ha ve  be e n f i lt e r ed  o r  mis int e r p r e t ed  b y t he  int e r v iew er  a nd  

t he ir  p e r c ep t io n o f  w ha t  t he y he a r d ,  r a t he r  t ha n  w ha t  t he y 
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ac t ua l ly  hea r d  ma y ha ve  co me t hr o ug h in  t he  r e su lt s  a nd  

f ind ing s .  

I nt e r v ie we e  b ia s :  P e r c ep t io ns  a bo u t  t he  i nt e r v iew er  ma y  

ma ke  t he  int e r v ie we e  r ea c t  t o  ques t io ns  in  a  w a y t ha t  su it s  

t he  i nt e r v iew er ’s  b ia s  a nd  w ha t  t he  in t e r v ie wer  w a nt s  t o  

hea r  o r  in  a  w a y t ha t  pa int e d  t he  co mp a ny in  a  po s i t iv e  

fa s h io n a nd  o n ly a  p a r t ia l p ic t u r e  is  u n co ver ed .      

•  Di re ct  ob s e rv at ion :  As  t he  fa c t o r y o per a t ed  a  s h i ft  pa t t e r n  

w h ic h co ver ed  2 4 hr s  a  da y,  7  d a ys  a  week ,  it  w as  bo t h a  

t ime  a nd  a  r e so ur ce  co ns t r a int  t o  ca r r y o u t  o bse r va t io ns  o f  

t he  C AN DO met ho do lo g y imp le me nt a t io n o n a l l  o f t he  

s h i ft s .  T he  o bse r ve r  e f fe c t  co u ld  a lso  ha ve  co nt r ibu t ed  t o  

be ha v io ur a l  c ha nge s  in  e mp lo ye e s  c a r r y ing  o u t  t a sk s  a s  

t he y k ne w t ha t  so meo ne  wa s  o bs e r v ing  t he m.  T he  au t ho r  

d id ,  ho we ver ,  t r y  a nd  ha ve  min ima l  int e r ac t io n w he n  

e nga ged  in  pur e  o bse r va t io n r e se a r c h p e r io d s .  Ho we ver ,  t he  

po wer  o f d ir ec t  o bs e r va t io n o u t we ighed  t he  co ns ,  a nd  

pa r t ic ip a nt  o bs e r va t io n w as  t he  mo s t  co mpr e he ns ive  o f a l l  

t ype s  o f r e s ea r c h s t r a t eg ie s  e mp lo ye d  in  t h is  r e se a r c h.  
4 .7  Conc lus ion 
T he  p ur po se  o f t h is  c hap t e r  wa s  t o  de f ine  t he  r es ea r c h  

met ho do lo g y.  T he  r e se a r c h q ue s t io ns  wer e  o u t l ine d  a s  t o  wha t  

was  ho ped  t o  f ind  o u t  t hr o ugh  t he  r e se a r c h.  T he  va r io u s  r e sea r c h  

met ho do lo g ie s  w er e  o u t l ine d  a nd  t he  c ho ic e  o f a  mixe d  a ppr o ac h  

o f bo t h qua l it a t ive  a nd  qu a nt it a t ive  r es ea r c h wa s  o u t l ined .   

T he  qua l it a t ive  r es ea r c h met ho do lo g y u sed  fa c i l i t a t ed  a n  

o ppo r t un it y  t o  o bse r ve  t he  imp le me nt a t io n o f t he  C AN DO  

met ho do lo g y a s  we l l  a s  p e r fo r ming  s e mi- s t r uc t u r ed  int e r v ie w s ,  

w h i le  qua nt it a t ive  r e se a r c h  t he n  fa c i l it a t ed  d a t a  ga t he r ing  a nd  

a na lys is  t o  t e s t  and  va l id a t e  t he  c ha ng es  be fo r e ,  du r ing  a nd  a ft e r  

imp le me nt a t io n.  T he  l im it a t io ns  o f t he  r e se a r c h  met ho do lo g ie s  

use d  w er e  r e v ie we d  la s t l y  a nd  ho w  t he se  ma y ha ve  bee n  a  

co nt r ibu t ing  fa c t o r  to  t he  f ind ings  a nd  r esu l t s  o bt a ined .      
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Chapter 5 Results and Findings:  
5.1  I ntr oduc tion.  
Ha ving  co ns ide r ed  t he  o ve r la p  t ha t  so me  o f  t he  r e se a r c h  

que s t io ns  po sed ,  it  wa s  in  t he  o p in io n o f  t he  a u t ho r  t ha t  t he  

r esu l t s  a nd  f ind ing s  be  d iv id ed  int o  t wo  sep ar a t e  c ha p t e r s .  T he  

fo l lo w ing  s ec t io n 5 . 2 ,  w as  t o  be  s t r uc t u r ed  c hr o no lo g ic a l ly  i n  

o r de r  t o  exp lo r e  in  d e t a i l  t he  imp le me nt a t io n o f t he  d i f fe r e nt  

pha se s  o f  t he  C AND O met ho do lo g y p r o ces s  in  t he  fa c t o r y a nd  t o  

g ive  a n in s ig ht  int o  t he  r es ea r c h r e s u lt s  a nd  f ind ing s  a s  t he y 

happ e ne d  t hr o ug ho u t  t he  r e sea r c h pe r io d .   

Sec t io n 5 . 2  a t t e mpt s  t o  answ er  t he  f i r s t  o f t he  t wo  r es ea r c h  

que s t io ns  po se d :   

o D id  t he  imp le me nt a t io n o f t he  C ANDO pr o ce s s  r ed uc e  

was t e ,  i nc r e as e  wo r k  s t a nd ar d is a t io n,  dec r ea se  ma c h ine  

do wnt ime  a nd  e na b le  a  d r ive  to war ds  co nt inuo us  

su s t a ina b le  impr o ve me nt ? 

 

T he  ne xt  sec t io n,  5 . 3 ,  co nce nt r a t ed  o n t he  r e ac t io ns  o f  

e mp lo ye e s  t o  t he  se mi- s t r uc t u r ed  in t e r v ie w que s t io ns  a nd  

addr e s sed  t he  s eco nd  r e se a r c h qu e s t io n  po sed :  

o D id  t he  e mp lo ye es  le a r n f r o m t he  t r a in ing  a nd  

imp le me nt a t io n o f  C AND O a nd  d id  t he y fe e l  mo r e  i nvo lve d  

a nd  e mpo wer ed  in  ma k ing  de c is io ns  r ega r d ing  t he ir  

wo r kp lace  e nv ir o nme nt  du r ing  a nd  a ft e r  t he  

imp le me nt a t io n?  

 

 

5.2 CANDO Imple me nta tion:  
5 . 2 . 1  In i t ia l  P lann i ng  and  T ra in ing  

As pa r t  o f a  Co mp a nyw ide  wo r kp lac e  o r gan is a t io n d r ive ,  w it h  

fu l l  s e n io r  ma na ge me nt  bac k ing ,  t he  V is u a l  Wo r kp la c e  

Or ga n is a t io n met ho do lo g y o f C AN DO  wa s  r o l le d  o u t  t hr o ugho u t  

t he  fa c t o r y a lo ng  w it h  o t he r  ma nda t o r y le a n p r inc ip le  c la s s es .  
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T he  co mmu n ic a t io n,  t r a in ing  a nd  r o l l  o u t  a lo ne  t oo k  qu it e  a  b it  

o f t ime  t o  do  due  to  t he  sc a le  o f t he  t a sk  a nd  t o  mak e  su r e  t ha t  

e ve r yo ne  k new w ha t  t he  w ho le  le a n  co nc ep t  wa s  a l l  a bo u t  a nd  

w he n it  w a s  s t a r t ing .   

T he  C AN DO met ho do lo g y e mp lo yed  by Co mpa n y X inco r po r a t ed  

a  s ixt h  e le me nt ,  u n l ike  no r ma l  5S  met ho do lo g y,  t o  inc lu d e  

‘Sa fe t y’  w h ic h  r e ma ine d  a  p r io r it y  t hr o ug ho u t  t he  who le  

e xe r c is e .  See  f igu r e  5 . 1 .  

 T h is  s ix t h s a fe t y e le me nt  me a nt  t ha t  a l l  t he  o t he r  p has e s  du r in g  

t he ir  imp le me nt a t io n had  t o  inco r po r a t e  a nd  a ddr e s s  da nger o u s  

a nd  ha za r do us  wo r k  co nd it io ns ,  bu t  a l so  t ake  in t o  co ns id e r a t io n  

t he  h ig h le ve l o f q ua l i t y  r equ ir ed  in  t he  a r ea .   

 

 
F ig ur e  5 . 1 :   C A N D O  me t ho do lo g y  e mp lo y ed  i n  C o mp a ny  X  w i t h  

s ur ro u nd i ng  S a fe t y  e le me nt .   

 

Dur ing  t he  e xt e ns ive  t r a in ing  it  w a s  p a r a mo u nt  t ha t  a l l  me mbe r s  

o f  t he  Co mpa n y had  p r io r  u nd er s t a nd ing  o f  w ha t  t he  C AND O  

met ho do lo g y a nd  t he  t e r mino lo g y su r r o und ing  it  w er e ,  a nd  ho w  

t he y r e la t ed  t o  t he  Jap a ne s e  5S  p r inc ip le s  a nd  o t he r  le a n  

p r inc ip le s ,  be fo r e  e mba r k ing  o n t he  imp le me nt a t io n s t age .  T h i s  

was  do ne  b y r e la t ing  t he  5S  imp le me nt a t io n t o  t he   de t a i le d  

‘Ho us e  o f  L ea n’  r e fe r r ed  t o  in  f ig u r e  2 . 2  a nd  s t r es s ing  ho w  

impo r t ant  go o d  v isu a l  wo r kp la ce  o r ga n is a t io n w as  a s  a  bu i ld ing  

b lo ck  in  t he  ‘ ho us e ’  i n  t he  qu e s t  t o  bu i ld  t he  id ea l  s t a t e .  

E xp la na t io ns  w er e  g ive n t o  t he  e mp lo ye es  o f t he  be ne f i t s  o f  

e mbar k ing  a lo ng  t h is  le a n  jo u r ne y a nd  w hy t h is  v is ua l  wo r kp la c e  

o r gan is a t io n met ho d  wa s  go ing  t o  be  imp le me nt e d .  I n  o r de r  t o  
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ma ke  t he  ac t iv it y  a  s ucc e ss  it  w as  nec es sa r y t ha t  e mp lo ye e s  

bec a me  invo lved ,  co nt r ibu t ed  a nd  co mmit t ed  t o  t he  t r a in ing  a nd  

t he  p r o ce ss  a nd  co u ld  r a is e  a n y is su e s  o r  co nce r ns  a s  a nd  w he n  

need ed  w it ho u t  fea r  o f  r ep r o ac h.  T o  e na b le  t h is ,  t he  t r a in ing  a lso  

inco r po r a t ed  so me t ea m bu i ld ing  a nd  t ea mwo r k  e xe r c is es  t o  sho w  

t he  va r io us  co ncep t s  a nd  p r inc ip le s  in  a  mo r e  p r a c t ic a l  wa y.  

A Co mp a ny w id e  p r o je c t  ma nag e me nt  t ea m pu t  a  de t a i led  p r o jec t  

p la n i n  p la ce  in  o r de r  t o  ma nag e  t he  fu l l  imp le me nt a t io n p ha se .  

T h is  s ma l l  t ea m co ns is t ed  o f ma nager s ,  bo t h s e n io r  a nd  ju n io r ,  

w ho  had  e xp er t  le a n imp le me nt a t io n  a nd  p r o je c t  ma na ge me n t  

e xpe r ie nc e  a nd  t r a in ing .  T h is  had  in it ia l ly  invo lve d  t he m u s in g  

e xt e r na l  a nd  int e r na l  e xpe r t s  a nd  go ing  t hr o ug h p i lo t  p r o gr a ms  

w it h a nd  w it ho u t  exp er t  gu ida nce .   

T ak ing  int o  acco u nt  t he  sco pe ,  t ime l ine s ,  qua l it y  a nd  co s t s  

in vo lve d  in  imp le me nt a t io n,  t he  p la n  t he y ca me  u p  w it h c lea r ly  

do cu me nt ed  w ha t  w as  ne ede d ,  w he n a nd  ho w it  w as  t o  be  do ne  

a nd  w ho  w as  ne ede d  t o  do  it .  See  f ig u r e  5 . 2 .  T he  o r de r  o f  

imp le me nt a t io n o f  a r ea s  t o  addr e ss  f i r s t  wa s  d ec id ed  ba sed  o n  

in i t ia l  need  a nd  w her e  t he  pa yba ck  t ime  wa s  s ho r t es t .   

T he s e  a r ea s  w er e  t o  be  u sed  t o  p r o v id e  go o d  e xa mp le s  fo r  o t he r  

su bse que nt  a r e as  o f w ha t  C ANDO wa s  a l l  a bo u t  and  de mo ns t r a t e  

t he  ea r ly  w ins  f r o m it s  imp le me nt a t io n.  Fu l l  Co mp a n y  

co mmu n ica t io n o f t he  r es u lt s  a nd  p r o gr ess  o f C AN DO w a s  

o ngo ing  t hr o ugho u t  so  a l l e mp lo ye es  had  so me invo lve me nt  a nd  

v is ib i l i t y  t o  t he  d r ive .  
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F ig ur e  5 . 2 :  E x a mp l e  s ec t io n  o f  C A N D O  I mp l e me nt a t io n  C he c kl i s t  

e mp l o y ed  d ur i ng  C o mp a ny  X  i mp l e me nt a t io n .  ( N o t e  t ha t  t h e  

c he c k l i s t  ha s  be e n  c ha ng ed  to  h i d e  t r u e  C o mp a ny  X  me t ho do lo g y ,  

s eq ue nc e  o f  ev e nt s  a nd  p a r t i c i p a nt s )   

 
5 . 2 . 2  P repa rat ion  wo rk:  Ph as e  0   

T he  f i r s t  p has e  o f  imp le me nt ing  t he  C AN DO met ho do lo g y wa s  

P r ep  wo r k ,  Pha se  0  in  f ig u r e  5 . 1 ,  w h ic h wa s  do ne  p r io r  t o  t he  

o t he r  f i ve  ac t iv it y  p has e s  b y co r e  t ea ms.  T e a m le ad er s  w er e  

as s ig ned  fo r  e ac h a r e a  w it h in  t he  fa c to r y w it h w h ic h t he y ha d  

de t a i led  k no w le dg e  o f a nd  w er e  a l r ead y in  a  ma nu fac t u r in g  

ma na ge me nt  r o le  in  t he  a r e a  so  t he y c o u ld  r e la t e  t o  t he  wo r ker s  

a nd  t he ir  ne ed s .  Ot her  co r e  t ea m me m ber s  wer e  p ick ed  bas ed  o n  

t he ir  e xper t ise  in  a  g ive n  f ie ld ,  and  t he ir  r o les  a nd  

r espo ns ib i l it ie s  fo r  t he  ac t iv it y  w er e  id e nt i f ie d .  T hes e  C AN D O  
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co r e  t ea m me mber s  a nd  t he ir  r o le s  in  t he  imp le me nt a t io n  

co ns is t ed  t yp ic a l ly  o f t he  fo l lo w ing :  

•  Ar ea  sup er v iso r s ,  w ho  wer e  a ss ig ne d  s ub- a r e as  eac h t o  o wn  

dur ing  t he  imp le me nt a t io n p ha se .  

•  Le ad  t ec hn ic ia ns  f r o m ea c h o f t he  su b  a r ea s  w ho  had  go o d  

ma c h ine  ma int e na nce  a nd  t oo l r e qu ir e me nt  e xpe r t ise .  

•  Ot her  a r ea  t ec hn ic ia ns  t o  ac t  a s  sup po r t  du r ing  C AN D O  

imp le me nt a t io n  w ho  a lso  had  ma in t e na nc e  a nd  t oo l  

e xper ie nc e .   

•  Ma c hine  E ng ine e r s  w ho  had  d e t a i le d  p r o ces s  a nd  ma c h ine  

e xper ie nc e .  

•  Ar ea  o r  mac h ine  t yp e  I ndu s t r ia l  E ng ine er s  w it h le a n  

imp le me nt a t io n  k no w led ge  a lo n g  w it h  de t a i le d  

a r ea / ma c h ine  ca pac it y  a nd  r e s o ur ce  r equ ir e me nt  

kno w le dg e .   

•  Fa c t o r y La yo u t  E ng ine e r  a nd  P la nner s  w it h de t a i le d  a r e a  

a nd  ma c h ine  la yo u t  r equ ir e me nt s  a nd  fac t o r y p la nn in g  

kno w le dg e .  

•  Fa c t o r y Ma nu fa c t u r ing  Suppo r t  Ma nag er :  w ho  had  de t a i le d  

kno w le dg e  o f su pp l ie r s  a nd  s uppo r t  equ ip me nt  a lo ng  w it h  

t he  p r o je c t  ma nag e me nt  sk i l ls  nec es s a r y t o  ma nage  a l l o f  

t he  r e so ur ce s  r equ ir ed  t o  r e mo ve ,  d is p o se  a nd  add  it e ms  t o  

t he  a r e a  a s  r equ ir ed .  

•  Hea l t h a nd  sa fe t y o f f ic e r :  E xp er t ise  in  a l l sa fe t y a sp ec t s  

a nd  co u ld  addr es s  a l l  sa fe t y co nc e r ns  a nd  need s  d u r ing  t he  

imp le me nt a t io n in  t he  va r io u s  a r e as .  

•  Fa c t o r y q ua l it y e xp er t s  w it h k no w le dg e  in  a l lo w a b le  

co nt a mina t io n a nd  mat e r ia ls  in  t he  ma nu fa c t u r ing  a r e a  

e nv ir o n me nt .   

O t her  e xp er t s  in  a r e a  spe c i f ic  f ie ld s  wer e  ca l le d  int o  t he  co r e  

t ea m o r  co ns u lt e d  a s  r equ ir ed .    

Whe n  t he  co r e  t ea m c a me  t o ge t he r  fo r  t he  f i r s t  t ime  t he y he ld  a  

me e t ing  a nd  d is c us se d  t he  va r io us  r o l e s  a nd  r e spo ns ib i l i t ie s  t ha t  
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eac h co r e  t ea m me mbe r  had  du r ing  t he  imp le me nt a t io n p ha s e  a nd  

a l ig ned  t he m w it h t he  o ver a l l  C AN DO  met ho do lo g y a nd  w her e  it  

sa t  w it h in  t he  o ver a l l  Co mpa n y le a n d r ive .  I t  a lso  ga ve  t he  t ea m 

t ime  t o  ge t  t o  kno w ea c h o t he r ,  a s  so me  me mber s  ma y no t  ha ve  

wo r ked  to ge t he r  p r e v io u s ly.  E ac h p has e  o f t he  C AN DO wa s  

ma pp ed  o u t  so  e ve r yo ne  k new  w he n,  ho w,  w hy a nd  w ha t  t he ir  

r o le  wa s  du r ing  imp le me nt a t io n.  

T he  f i r s t  t a sk  fo r  t he  co r e  t ea m w as  t o  go  to  t he  ‘Ge mba ’  w h ic h  

l it e r a l l y  t r a ns la t es  fr o m Ja pa nes e  t o  " t he  p la c e  w her e  t he  t r u t h  

ca n be  fo u nd . "  T he  r e aso n fo r  do ing  t h is  w as ,  f i r s t l y,  t o  ge t  a  

be t t e r  und er s t a nd ing  o r  s e nse  o f  t he  a r ea  in  w h ic h  t he  p r o b le m o r  

o ppo r t un it y  l ie s  by ma in ly o bse r v ing ,  o ccas io na l ly  qu e s t io n ing ,  

bu t  no t  gu id ing  o r  d ir ec t ing .  

Go ing  t o  t he  ‘GE MB A’  a lso  g a ve  t he  co r e  t ea m t ime  t o  do  a  fu l l  

aud it  o f t he  p r e se nt  s t a t e  ‘ AS- I S ’  a nd  t ake  do wn a  fu l l  i nve nt o r y 

o f w ha t  wa s  in  t he  a r ea  a nd  w her e  it e ms  w her e  s it u a t ed  in  t he  

la yo u t .  One  o r  mo r e  v is it s  t o  t he  ‘ GE MB A’ b y t he  co r e  t ea m ma y  

o r  ma y no t  ha ve  bee n r equ ir ed  d epe nde nt  o n t he  co mp le x i t y  o f  

t he  imp le me nt a t io n t a sk  t ha t  la y a he ad .   

Wh i le  o bse r v ing  t he  e mp lo ye e s  c a r r ying  o u t  spec i f ic  t a sk s ,  

w h ic h w er e  pa r t  o f t he ir  da y t o  da y ac t iv it ie s  in  t he  a r ea ,  t he  

co r e  t ea m,  w h ic h  inc lu de d  t he  a u t ho r ,  wer e  a b le  t o  use  spa g he t t i  

d iag r a ms t o  ide nt i f y  a nd  map  o u t  wa lk ing  d is t a nc es  t r a ve l le d  b y 

e mp lo ye e s  a nd  t he  a r e as  t r a ve l le d  t o  a nd  t oo ls  a nd  eq u ip me n t  

t he y u sed  mo st  o ft e n.  Se e  f ig u r e  5 . 3 .  

 
F ig ur e  5 . 3 :  S p ag he t t i  d i ag r a m o f  a n  ar e a  a c t iv i ty  d ur i ng  res e a rc h  

pe r io d  a nd  pr io r  t o  C o mp a ny  X  C A N D O  i mp l e me nt a t io n .   
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T he  p ic t u r e  in  f ig u r e  5 . 3  o f a  sp ag he t t i  d ia g r a m dr aw n  o n  la r g e  

p la in  pa pe r  b y t he  co r e  t ea m me mbe r s  is  t ake n  d ir e c t ly  fr o m o ne  

o f t he  a r e a s  dur ing  t he  p r e pa r a t io n p ha se  o f t he  C AND O  

imp le me nt a t io n.  A l l  mo ve me nt  o f t he  e mp lo yee s  du r ing  t he  

o bs e r va t io n p e r io d  wer e  map ped ,  a nd  t a sk s ,  t ime  t ake n a nd  a r e a s  

v is it ed  wer e  wr it t e n  o n  t he  pa pe r  a nd  nu mbe r ed  in  s eque nc e  o f  

ac t iv it y  do ne .  M ea sur e me nt s  o f  a c t ua l  d is t a nc es  t r ave l le d  b y 

e mp lo ye e s  w er e  t ake n u s ing  a ver age  e mp lo ye e  s t ep  me a su r e me nt s  

a nd  s t ep  co u nt e r s  w h i le  a t  t he  ‘GE M B A’ a nd  t o t a l le d  t o  g ive  a  

t o t a l d is t a nce  t r ave l le d  d u r ing  a  p a r t ic u la r  ac t iv it y .  T h is  p r o ces s  

was  aga in r ep ea t ed  a ft e r  t he  C AN DO imp le me nt a t io n p ha s e  

w h ic h fo l lo w s  la t e r  in  t h is  c hap t e r .  

T he  in it ia l  sp ag he t t i d iag r a m p r o ce s s  e na b led  t he  co r e  t ea m t o  

id e nt i f y  a r ea s  o f w as t e  a nd  su bs equ e nt ly  he lp  d ir ec t  t he  C AND O  

ac t iv it y  t o  e l imina t e  t ho s e  a r e a s  o f was t e  w h ic h,  o ft e n,  i s  t he  

cau se  o f e mp lo ye e  ine f f ic ie nc y,  fr us t r a t io n a nd  s u bseq ue nt  

lo wer ing  o f mo r a le .  As  w e l l  a s  u s in g  d iag r a ms,  t he  co r e  t ea m 

to o k  pho to gr aphs  o f t he  a r e a  a nd  s t o r age  sp ac es  in  t he  p r e s e nt  

‘ AS- I S ’  s t a t e  so  co mp ar iso ns  co u ld  be  do ne  t hr o ug ho u t  t he  

C AN DO imp le me nt a t io n p ha se s .  F igu r e  5 . 4  s ho ws a n e xa mp le  o f  

a  s t o r age  d r awer  a nd  a  fa c t o r y a r ea  p r io r  t o  CAND O  

imp le me nt a t io n.  

 
F ig ur e  5 . 4 :  P r e - I mp l e me nt a t io n p ho to g r a p hs  (N o te  p ho to g r a p hs  

d i s g u i s e d  to  pr o t ec t  I P)  

 

Wh i le  a t  t he  ‘G e mba ’  t he  co r e  t ea m a lso  d is cu s se d  a nd  ag r ee d  

t he  se t  o f go a ls  fo r  t he  a r ea  a nd  ‘ br a ins t o r me d ’  id ea s  a nd  
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so lu t io ns  t o  any o ppo r t un it ie s  o r  is s ues  t ha t  wer e  imme d ia t e ly  

p r es e nt .  A ‘T O- BE ’  go a l  s t a t e  w as  d is cus s ed  w h ic h  wa s  ho w t he y 

e nv is io ned  t he  a r ea  t o  lo o k  a ft e r  imp le me nt a t io n.   T h is  aga i n  

ga ve  t he  co r e  t ea m me mber s  a  c le a r e r  under s t a nd ing  a nd  s e nse  o f  

o wner s h ip  o f  w ha t  t he  C ANDO  a c t iv it y  wo u ld  invo lve  a nd  w ha t  

p r o b le ms ,  t ec hn ica l  o r  o t he r w is e ,  co u ld  a r is e  i n  it s  

imp le me nt a t io n.  

T he s e  imp le me nt a t io n p r o b le ms  wer e  d is cu s sed  a nd  

‘ br a ins t o r me d ’  w h i le  a t  t he  GE M B A,  a nd  e i t he r  t he  so lu t io ns  

wer e  fo r t hco ming  imme d ia t e ly o r  t he  t ea m me mber s  t a sk ed  wo u ld  

wo r k  o n t he m w he n t he y d is pe r s ed  f r o m t he  imme d ia t e  a c t iv it y .  

T h is  i nvo lve d  t he  t e a m le ad er  g iv ing  c le a r  d i r ec t io n,  t ime l ine s  

a nd  o w ner s h ip  t o  t ea m me mbe r s  t o  he lp  r eso lve  a ny is s ue s .  O nc e  

t h is  wa s  do ne ,  a nd  t he  pa t h  wa s  c le a r  t o  co nt inue  w it h  

imp le me nt a t io n,  t he  c le a r ing  u p  p ha se  co u ld  beg in .  

 

 

5 . 2 . 3  Cl ea r i n g  Up  ( S o rt ) :  Pha se  1  

T his  ac t iv it y  co ns is t ed  o f so r t ing  t hr o ug h a l l  t he  t o o ls ,  ma t e r ia l s  

a nd  e qu ip me nt  in  t he  wo r k  a r ea  a nd  k eep ing  o n ly t he  ne ce ss a r y  

it e ms  t ha t  wer e  ne ede d  fo r  t he  a r e a .  E ver yt h ing  e ls e  wa s  t o  be  

s t o r ed  o r  d is ca r d ed .  

T h is  a c t iv it y ma in ly invo lved  t he  t ea m le ad  a nd  t he  t ec hn ic ia ns  

a nd  ma c h ine  e ng ine e r s  w ho  u sed  t he  a r ea  da i ly .  

I t  was  es se nt ia l  t ha t  e ve r yo ne  u nd er s t oo d  t ha t  t he y wer e  t r yin g  

to  c r ea t e  a  c lu t t e r  fr e e  a r e a  w her e  o n ly ne ce ss a r y va lu e  ad d  

it e ms  s ho u ld  r e ma in w h ic h co u ld  be  fo u nd  e a s i l y  a nd  q u ick l y  

w he n  r eq u ir ed .  I n  t he  que s t  fo r  va lu e  add  a nd  w as t e  e l imina t io n,  

f r ie nd ly r e mind er  s ig ns  s imi la r  t o  t ha t  s ho w n in  F igu r e  5 . 5  w er e  

pu t  in  t he  a r ea s  so  t he y w er e  c le a r ly  v is ib le  t o  a l l  a s  t he y  

e nt e r ed  a nd  e x it ed .  
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F ig ur e  5 . 5 :  E x a mp l e  o f  C o mp a ny  X  s ig n ag e .   

T he  fa c t o r s  t ha t  wo u ld  d e t e r mine  t he  nec es s it y  o f a n it e m dur in g  

t he  c le a r ing  up  p ha se  in  Co mp a ny X w er e  ba se d  o n  t he  

fo l lo w ing :  

•  T he  d egr e e  o f t he  it e ms  us e fu lne s s  fo r  jo b pe r fo r ma nc e .  

o Do  I  int e nd  t o  use  it ?  

•  T he  f r e que nc y o f u s ing  a n it e m.  

•  T he  q ua nt it y  ne ed ed  t o  ca r r y o u t  t he  jo b imme d ia t e ly.  

I t e ms  t ha t  wer e  de e me d  u nnec es s a r y wo u ld  be  ‘ Red  T agge d ’  fo r  

d ispo s a l .  T he se  r e d  t ags  wo u ld  be  p h ys ic a l l y  p u t  o n it e ms  in  t he  

a r ea  fo r  e ve r yo ne  t o  se e .  An  Ar e a  lo c a t io n  a nd  d a t e  wer e  pu t  o n  

t he  t ag  whe n t he  it e m wo u ld  be  r e mo ved  w hic h wa s  t yp ic a l ly  i n  

t he  o r de r  o f 2 - 3  wk s .  T he  t ag s  a lso  had  a dd it io na l  l ine s  w her e  

a nyo ne  o b je c t ing  t o  t he  it e m r e mo va l co u ld  wr it e  t he ir  o b jec t io n  

o n a nd  co nt ac t  de t a i ls .  

Whe n  t he  wo r k  t ea m c a me t o  d ispo s e  o f t he  it e m o n t he  ag r e ed  

da t e ,  a nd  t he r e  wer e  no  o b je c t io ns  t o  r e mo va l,  t he n  t he  it e m wa s  

r e mo ve d  a nd  p la c ed  in  a  c e nt r a l  s t o r age  a r e a  fo r  su bs equ e nt  

d ispo s i t io n.  T he  it e ms  r e mo ved  wer e  t o  be  d is po s it io ned  in  a n y  

nu mber  o f w a ys  –  r eu se  e ls ew her e  i n  Co mp a ny X,  r e t u r ned  t o  

ve ndo r  fo r  c r ed it ,  u sed  fo r  p a r t s ,  so ld  o n o r  sc r a ppe d .  T he  f ina l  

e xa c t  d ispo s it io n  o f t he  it e ms  wa s  no t  r eco r ded  due  t o  t ime l ine s  
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in vo lve d  a nd  sco pe  o f t he  r e se a r c h w h ic h  fo c us ed  ma in ly o n t he  

imp le me nt a t io n.    

T ho se  i t e ms  w it h o b je c t io ns  wer e  e it he r  le ft  in - s it u  o r  

d ispo s i t io ned  a cco r d ing ly b y t he  fa c t o r y sup po r t  ma nag er  w it h  

o t he r  co r e  t ea m me mbe r  inpu t  co ns id e r ing  t he  o b jec t io n r a is e d .  

 
F ig ur e  5 . 6  ‘E x a mp l e  o f  R e d  t ag  e mp l o y e d .  

 

5 . 2 . 4  A rra nging  ( Se t  In  O rd e r) :  Ph as e  2  

Whe n t he  c le a r ing  u p  p ha se  w as  co mp le t ed  fo r  t he  a r ea s  t he n t he  

wo r k  o f c r e a t ing  a n o p t imu m wo r kp la c e  e nv ir o nme nt  beg a n.  T h i s  

e nt a i led  t he  co r e  t ea m,  w it h sup po r t ing  t echn ic ia n a nd  o per a t o r s  

he lp ,  c r e a t ing  a  de t a i le d  t a bu la r  ca t e go r is a t io n o f i t e ms  in  t he  

a r ea  by t ype  a nd /o r  fr eq ue nc y o f u se .  

T he  co r e  t ea m r e fe r r ed  t o  t he  sp ag he t t i d iag r a ms a lso  t o  he lp  

w it h t h is  a c t iv it y  o f  ide nt i f y ing  it e ms  a nd  a r e a s  u se d  f r eq ue nt ly  

o r  in f r eque nt ly .  

Fr o m t he  t ab le  a nd  l is t s  ge ner a t ed  it  me a nt  t ha t  t he  t ea m la yo u t  

a nd  p la nn ing  e xp er t s  co u ld  wo r k  in  co n ju nc t io n w it h t he  o t he r  

t ea m me mbe r s  w it h  t he  a r e a  la yo u t s  t o  de t e r mine  a  nea r  o p t imu m 

e ff ic ie nt  la yo u t  in  t e r ms  o f s t o r age  a nd  wo r k  a r e as  t ha t  wo u ld  b e  

acc ep t a b le  t o  a l l  o f t he  a r e a  a nd  t ea m me mber s  so  t ha t  ne ce ss a r y  

it e ms  wer e  t o  ha nd  w it h  min imu m t r a ve l l ing  a nd  e f fo r t  nee ded  t o  

ge t  t he m.  T her e  ma y ha ve  bee n se ve r a l i t e r a t io ns  o f t he  la yo u t  

r equ ir e d  so  as  t o  ‘ f it ’  a nd  ge t  a s  c lo se  a s  po s s ib le  t o  t he  ‘T O-

BE ’  nea r  id ea l  s t a t e .  I t  was  a lso  s t r e s s ed  t o  a l l t ha t  t h is  wo u ld  be  

a n o ngo ing  p r o ce ss .  
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T he  o r ig ina l  a r e a  la yo u t  a nd  t he  ag r e ed  ‘T O- BE ’  la yo u t  a nd  a l l  

c ha nge s  nec es sa r y t o  t r ans it io n f r o m o ne  t o  t he  o t he r  w er e  

cap t u r ed  in  a  s ing le  do cu me nt  fo r  imp le me nt a t io n by t he  wo r k  

t ea ms u nder  gu id a nce  o f  t he  fa c t o r y ma nu fac t u r ing  s uppo r t  

ma na ger .   

T he  Fa c t o r y Ma nu fac t u r ing  Sup po r t  Ma nag er  p r o v id ed  a l l  s co pe ,  

co s t ing ,  r e so ur ce s  a nd  t ime l ine s  r e qu ir ed  fo r  t he  a r r a ng in g  

ac t iv it ie s  a nd  so ug ht  fu l l  s e n io r  ma nag er  appr o va l  p r io r  t o  

imp le me nt ing  t he  c ha nge s  r equ ir ed .  A  s t o r age  a r ea  ha d  bee n  

des ig na t ed  fo r  a l l  o f  t he  r e mo ved  “R ed  t agge d”  it e ms  p r io r  t o  

fa c t o r y imp le me nt a t io n be ga n.  T he  co r e  t ea m pr o v id ed  gu id a nce  

a nd  sup po r t  i f  i s su es  a r o se  du r ing  t he  imp le me nt a t io n o f  t he  

a r r a ng i ng  p ha s e .  

T he  co r e  t ea m r e co nve ned  a t  t he  ‘GE MB A’  a ft e r  t he  a r r a ng in g  

was  do ne  t o  f i r s t l y  c heck  t o  see  e ve r yt h ing  w a s  a s  t o  p la n a nd ,  

se co nd ly,  t o  dec ide  o n w ha t  v is ua l  co n t ro ls  a nd  ind ic a t o r s  wo u ld  

be  nec es s a r y fo r  t he  sp ec i f ic  a r ea s  w h ic h wo u ld  be  s t a nd ar d is e d  

ac r o ss  a l l  o f t he  fa c t o r y a r ea s .  

T he  fo l lo w ing  a r e  e xa mp le s  o f so me  o f t he  v is u a l  co nt r o ls  a nd  

ind ic a t o r s  u sed :  

•  Co lo ur  co ded  s pec if ic  a r ea s ,  l ike  k a nba n o r  ha za r do us  a r ea s  o r  

wa lk wa ys  a nd  add i t io na l  co lo u r  o u t l i n es  o n t he  f lo o r  o f w her e  

eac h i t e m in  t he  a r e a  s ho u ld  be  s t o r ed .  See  f ig u r e  5 . 7 .  

 
F ig ur e  5 . 7 :  C o lo ur  co d e d  ar e as          

C le ar  s ig nag e  o f e me r ge nc y e x it s  a nd  r o u t es ,  sa fe t y  

equ ip me nt  a nd  haz ar do us  mat e r ia ls  a nd  a r e a  p r o to co l.  S ee  

f ig u r e  5 . 8  fo r  e xa mp le  sa fe t y s ig ns  u se d  in  Co mp a ny X.  
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F ig ur e  5 . 8 :  E x a mp l e  o f  g e ne r a l  s a fe t y  s ig na g e  w hi c h  ma y  

ha v e  b ee n  us e d  i n C o mp a ny  X .   

 

 

 

 

 

 

 

 

•  C le ar  la be l l i ng  o f a l l  it e ms  w it h in t he  a r e a  fo r  e as y 

id e nt i f ic a t io n.  

  
 

F ig ur e  5 . 9 :  E x a mp l e  C o mp a ny  X  i t e ms  w i t h c le a r  l a be l l i ng .  
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•  Al l  s t o r age  ca b ine t s ,  c age s  a nd  t oo lbo xes  had  c lea r  la be ls  o n  

t he  o u t s id e  de t a i l ing  t he  e xac t  nu mb er ed  co nt ent s  fo r  e ac h  

d r awer  o r  co mpar t me nt  a nd  add it io na l p ic t u r es  o f e xa c t ly  

w ha t  s ho u ld  be  in  e ac h a nd  it s  e xa c t  lo ca t io n w it h in .  Fo a m 

cu t - o ut s  w it h t he  t oo l a nd  it e m s hap es  w er e  u se d  in s ide  t he  

s t o r age  d r awer s  so  e ve r y it e m ha d  a  sp ec i f ic  p la ce .  T he s e  

p ic t u r es  wer e  p la ced  o n t he  o u t s id e  o f  t he  s t o r age  it e ms  fo r  

ea se  o f ide nt i f ic a t io n a nd  r e fe r e nce  by  e mp lo ye e s .   

   
Figu re  5 . 1 0 :  P ic t u re s  o f  s t o ra ge  wi t h  c lea r  lab e l l ing .  

( Not e  t hat  p i c t u re s  a mend ed  t o  avo id  re la t ion  t o  

Com pany  X a rea s  o r i t e ms)                           

•  T he  w ho le  a r e a  w as  p ho t o gr aphed  ag a in  f r o m va r y ing  a ng le s  

t o  cap t u r e  a l l  a r e a  it e ms  a nd  t he  p ic t u r e s  wer e  p la c ed  

su r r o und ing  t he  co r r espo nd ing  la yo u t  d r aw ing  us ing  co mput e r  

do wnlo ad s  a nd  a  t e mp la t e .  T h is  t e mp la t e ,  wh ic h wa s  a  V is ua l  

Be s t  Kno w n Met ho d  ( VB KM)  fo r  wo r kp lac e  o r ga n is a t io n in  

t he  a r ea ,  wa s  t he n p r int e d  o n la r ge  la mina t e d  pa pe r  a nd  p la ce d  

c lo se  t o  t he  e nt r a nce  a nd  e x it  do o r s  fo r  ease  o f r e fe r e nce .  A  

s t a ndar d  t e mp la t e  fo r  a l l  a r ea s  w as  u se d .  See  F igur e  5 . 1 2 .   
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F ig ur e  5 . 1 1 :  E x a mp l e  o f  t he  V is ua l  B K M te mp l a t e  us e d  i n  

C o mp a ny  X  d ur i ng  i mp l e me nt a t io n  (N o te :  L ay o ut  l o c a t io ns  

o mi t t e d  a nd  t r ue  eq ui p me nt  na me s  c ha n g ed ) .  

T he  co r e  t ea m a lso  wo r ked  w it h t he  a r e a  t ec hn ic ia ns  a nd  

o per a t o r s  t o  a r r ange  t he  it e ms  in  t he ir  s t o r age  a r ea s  u s ing  t he  

c r it e r ia  s ho w n in  f igu r e  5 . 12 :  

 
F ig ur e  5 . 1 2 :  A r r a ng i ng  c r i t er i a  us ed  i n  C o mp a ny  X .  

T his  w ho le  ac t iv it y  wa s  ge a r ed  t o war ds  c r e a t ing  a  wo r kp la c e  

e nv ir o n me nt  w her e  t he r e  wa s  ‘ a  p la ce  fo r  e ver yt h ing  a nd  

e ve r yt h ing  w a s  in  it s  p lac e ’ .  See  f igu r e  5 . 13 .  



 53

 
F ig ur e  5 . 1 3 :  P i c t ur es  t a ke n  Po s t  C A N D O  i mp l e me nt a t i o n  (N o t e  

p ho to g r a p hs  d i s g u i s e d  to  p ro te c t  I P )  

 

Aft e r  t h is  p ha se  t he  co r e  t ea m r eco nve ned  a t  t he  ‘GE MB A’  a nd  

r epea t ed  t he  spa g he t t i d ia g r a m e xer c i se ,  a s  p r e v io u s ly do ne  in  

t he  p r ep a r a t io n p ha se ,  u s ing  t he  sa me  e mp lo ye e s  a nd  t he  e xa c t  

sa me  u nc ha ng ed  wo r k  t a sk .  See  f igu r e  5 . 14 .  I n  100%  o f  t he  ca se s  

r ese a r c hed  t he r e  wa s  a  s ig n i f ic a nt  de c r ea se  in  t r a ve l l i ng  by t he  

e mp lo ye e s .  T he  t ime  t o  do  t he  sp ec i f ic a l l y  r e s ea r c hed  r eg u la r  

t a sks  w a s  a lso  r e duc ed  a s  t he  it e ms  t he y need ed  w er e  r e ad i l y  

a va i la b le  bu t  t he  nu mbe r  o f s t eps  i n  t he  t a sk  r e ma ined  t he  s a me .     

 
F ig ur e  5 . 1 4 :  S p a g het t i  d i ag r a m o f  t he  s a me  ar e a  a nd  a c t iv i t y  do n e  

i n P h a s e  0 .  T his  w as  do ne  a f t e r  C A N D O  i mp l e me nt a t io n .   

 

I n  t he  r e se a r c hed  a r ea  a bo ve  t he r e  wa s  a  33%  de cr e as e  i n  

t r ave l l i ng  a ft e r  P ha se  2  co mpar e d  t o  be fo r e  imp le me nt a t io n.  T h i s  

was  co ns is t e nt  w it h  a l l  o t he r  a r ea s  r es ea r c hed  w her e  t he r e  w a s  

a n a ve r ag e  o f 2 8%  r edu c t io n in  t r a ve l l ing  r equ ir ed .   

Sc hed u led  a nd  u ns c hedu le d  ma int e na nce  a c t iv it ie s  t oo k  le ss  t ime  

a nd  bec a me  mo r e  p r e d ic t a b le .  See  t a b le  5 . 2 .  A  la r ge  p r o po r t io n  
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o f t h is  wa s  du e  t o  ha v ing  t he  r ig ht  eq u ip me nt  t o  ha nd  a nd  in  it s  

p lac e  fo r  ea se  o f a cc es s .   

As  t h is  wa s  p a r t  o f a n o ver a l l  Co mp a ny L ea n d r ive  w h ic h  

in vo lve d  o t he r  o ngo ing  pa r a l le l  a c t iv it ie s  s uc h,  a s  q u ic k  

c ha ngeo ver  ( S ing le  M inu t e  E xc ha ng e  o f D ie :  S ME D) ,  it  wa s  

impo s s ib le  t o  e xa c t ly  ca lcu la t e  ho w mu c h o f  c ha ng e  in  

equ ip me nt  a va i la b i l it y  a nd  a  de c r e as e  in  ma int e na nce  ac t iv it y  

was  a t t r ibu t a b le  d i r ec t ly  t o  CANDO  imp le me nt a t io n.  I f  C AND O  

was  imp le me nt ed  so le ly t h is  me a su r e me nt  wo u ld  ha ve  bee n  

ea s ie r  t o  r eco r d  bo t h p r e  a nd  po s t  imp le me nt a t io n a nd  a  t r u e  

r ead ing  o f t he  e f fec t s  o f C ANDO o n equ ip me nt  a va i la b i l i t y  a nd  

ac t iv it y  r edu c t io n wo u ld  ha ve  be e n r ec o r dab le .   

T ab le  5 . 1  s ho ws  t he  p e r c e nt age  impr o ve me nt  o r  no n-

impr o ve me nt  i n  a ver ag e  M ac h ine  a va i la b i l it ie s  po s t  t he  C AND O  

I mp le me nt a t io n.  No t e  t ha t  t he s e  p e r ce nt age s  a r e  t ak e n w it h  

r e fe r e nce  t o  p r e - CANDO ma c h ine  a va i la b i l it y a nd  a r e  no t  ac t ua l  

pe r ce nt a ge s  o f  a  we ek  w it h  r eg ar d  t o  t ime .  Fo r  e xa mp le :  I f  

Ma c h ine  A had  a  p r e - C AND O a ver ag e  week ly a va i la b i l it y  o f Z% :  

Fo r  t he  f i r s t  13  Wk s  po s t  CANDO t he r e  wa s  a  Z%  x 3%  no n  

impr o ve me nt .  Fo r  t he  fo l lo w ing  8 Wk s a ft e r  t h is  p e r io d  t he r e  w a s  

a  Z%  x 3%  imp r o ve me nt  in  a va i la b i l i t y  co mp ar ed  t o  P r e  C AN DO  

imp le me nt a t io n a ver a ge .     
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T a b le  5 . 1 :  A re a M a c hi ne  A v a i l a b i l i t y  i mp ro v e me nts / no n  

i mp r o v e me nt s  p o s t  C A N D O  I mp l e me nt a t i o n.  

 

 
T a b le  5 . 2 :  D is t a nc e  t r av e l le d  a nd  Pr ev e nt a t iv e  ma i nt e na nc e  

a c t iv i ty  c o mp a r i s o ns  be tw e e n pr e  a nd  p o s t  i mp l e me nt a t io n .  
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5 . 2 . 5  Neat n e s s  ( S h i n e) :  Pha se  3  

As t he  in i t ia l  ‘c r ea t ing ’  p ha se s  ha d  bee n co mp le t ed  t he r e  wa s  a  

t r ans it io n  t o  a  mo r e  sus t a in ing  p has e .  T h is  invo lved  c le a n ing  a nd  

lo o k ing  fo r  w a ys  t o  keep  t he  a r e a  nea t  a nd  t id y.  

O nce  t he  c le a n l ine s s  s t a nd ar d s  had  bee n  ag r eed  b y a l l  w ho  

wo r ked  in  t he  a r ea ,  inc lud ing  ma nag er s ,  t ec hn ic ia ns  a nd  

e ng ine er s ,  it  wa s  up  t o  a l l  t he  a r e a  e mp lo ye e s  t o  ma int a in  t he  

c lea n l ine s s  i n  t he  a r ea  a s  i f  t he  a r ea  had  ju s t  f in is he d  t he  

a r r a ng ing  a c t iv i t y .  T he  p r o ces s  t o  a t t a in  t he  a g r ee d  c le a n l ine s s  

s t a nda r d  a nd  ma int a in  it  wa s  ag r e ed  a nd  do cu me nt ed .  S imp le  

a r ea ,  su b a r ea  c he ck l is t s  a nd  V is u a l  B es t  Kno w n M et ho d s  

( B KMs)  w er e  e mp lo ye d  a nd  p la ced  so  a l l co u ld  s ee  t he m a s  t he y 

e nt e r ed  o r  ex it ed  t he  a r e a .  See  f igu r e  5 . 15 .  

 
F ig ur e  5 . 1 5 :  A n e x a mp l e  o f  a  V is ua l  B K M us e d  i n  C o mp a ny  X  

d ur i ng  C A N D O  i mp l e me nt a t i o n.  ( N o te  t ha t  V is ua l  B K M  d is g u i s e d  

to  av o i d  re l a t io n  to  s pe c i f i c  C o mp a ny  X  ar e a  o r  i t e m)                           
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I t  was  imper a t ive  t ha t  e mp lo ye es  go t  int o  t he  ha b it  o f  

co nt inua l ly  c le a n ing  up  a ft e r  t he ir  wo r k  ac t iv it ie s  a nd  r es t o r ing  

it e ms  t o  t he ir  p la ce  a ft e r  t he  wo r k  ac t iv i t ie s  w er e  o ver .  P la nne d  

r egu la r  c he ck s  ( aud it s )  a nd  c le a n up s  wer e  sc hedu le d  ba s ed  upo n  

f r eq ue nc y r eq u ir e me nt s  ag r e ed  t o  ensu r e  t he  a r e as  a nd  su b a r ea s  

r e ma ine d  t o  s t andar d .   

T h is  ac t iv it y  r e qu ir e d  a  r ead y su pp ly o f c le a n ing  mat e r ia ls  t o  be  

ma de  a va i la b le  a nd  s t o cked  in  spe c i a l is ed  s t o r age  u n it s  o n a  

r egu la r  bas is  so  a s  t he  a r ea s  wo u ld  ne ver  r u n d r y o f t he m.  

Fa c t o r y su ppo r t  t ea ms w er e  se t  in  p l ace  t o  r eac t  t o  it e ms  t ha t  

wer e  r u nn ing  lo w  o f suc h  mat e r ia ls .  A  ‘ Ka nba n’  s ys t e m w as  pu t  

in  p la ce  t o  f la g  w he n  mat e r ia ls  wer e  r u nn ing  lo w.  T he  r es u lt s  

s ho wed  t ha t  no  a r e a s  had  r u n  o u t  t o t a l l y  o f  suc h  mat e r ia ls  o n  a n y  

o ccas io n dur ing  t he  r e se a r c h p e r io d  o bse r va t io ns .   

T o  ensu r e  co mp l ia nce  a nd  a  d ed ic a t io n t o  t h is  p has e  a n  a r e a  

in s p ec t io n a ud it ,  se e  f igu r e  5 . 17 ,  wa s  a lso  do ne  o n a n  

uns c he du le d  r e cu r r ing  bas is  b y e mp lo yee s  t o  ensu r e  t ha t  t he  

a r ea s  w er e  a lw a ys  t o  t he  be s t  po ss ib le  s t a ndar d  g ive n t he  a c t iv i t y  

c ir cu mst a nc es  happ e n ing  in  t he  a r ea  a t  t he  t ime .  
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5 . 2 . 6  Di s c ip l in e  ( S t anda rd i s e )  

I n  o r de r  t o  ma int a in  t he  a r e a  wo r kp lace s  so  as  t o  co nt inuo us l y  

me e t  t he  s t a nd ar d  t ha t  t he  f i r s t  3  pha s es  had  imp le me nt ed  i t  wa s  

nec es sa r y t o  p r o v ide  a dd it io na l  t r a in ing  t o  e mp lo ye e s  so  t ha t  

bo t h t he  a r e a  s t a ndar d s  a nd  in s p ec t io n r o u t ine s  wer e  be in g  

ad her ed  t o  r ig id ly ac r o s s  t he  e nt i r e  fac t o r y wo r k fo r ce .  T h i s  

wo u ld  a l lo w fo r  co nt r o l a nd  co ns is t e nc y.  T he  t r a in ing  w as  gea r e d  

so  t ha t  t he  e mp lo ye e s  wo u ld  k no w e xac t ly  w ha t  t he i r  

r e spo ns ib i l it ie s  w er e  w it h r egar d  t o  ma int a in ing  a n  o r ga n is e d  

wo r kp lace  a nd  ho us eke ep ing  du t ie s  be ca me  s t a nd ar d is e d  a nd  p a r t  

o f e ve r yo ne ’s  da i ly  wo r k  r o u t ine .  F ig u r e  5 . 16  s ho ws  so me  

e xa mp le  s ig nage  t ha t  wa s  us ed  t o  co mp l ime nt  t he  a dd it io na l  

t r a in ing .  

 

  

 
F igu re  5 . 16 :  E xa mp le  Co mpan y  x  s ign age  t o  co mp le men t  

t ra in ing .  
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F ig ur e  5 . 1 7 :  E x a mp l e  o f  p a r t  o f  a n  A r e a A ud i t  s hee t  i n C o mp a ny  

X .  (N o te  t ha t  t he r e  hav e  b ee n  c ha ng es  ma d e  to  h i d e  t r ue  C o mp a n y  

X  s co r i ng  me t ho do l o g y  a nd  a re a  s pe c i f i c  i t e ms ) .  

Separ a t e  r o ut ine  in s p ec t io ns  o f t he  a r ea s  wer e  a lso  do ne  b y  

spe c ia l is t  e mp lo ye es  w ho  had  s pec if ic  kno w le dge  in  ca r r y ing  o u t  

fa c t o r y w id e  in s p ec t io ns  a nd  h ig h l ight ing  is s ue s .  See  f igu r e  

5 . 17 .   

T his  ac t iv it y  wa s  g ea r e d  t o  co nt inuo us ly d r ive  a  co ns is t e nt  

s t a ndar d  ac r o s s  a l l  a r ea s  in  t he  fa c t o r y.  
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5 . 2 . 7  Ongo ing  Imp rov e ment  ( Su st a in ) .  

I n  o r de r  to  keep  t he  mo me nt u m go ing  it  w as  imp er a t ive  t ha t  

e mp lo ye e s  had  t he  se l f  d is c ip l ine  t o  ad her e  t o  t he  C AN D O  

met ho do lo g y o n a  ha b it ua l  ba s is .  I t  was  a lso  impo r t ant  t ha t  ne w  

id ea s ,  sug ge s t io ns  a nd  fe ed back  o n  t he  met ho do lo g y,  o r  a n yt h ing  

r e la t ed ,  co u ld  be  cap t u r ed  so  a s  t o  h ig h l ig ht  a r ea s  fo r  

impr o ve me nt  a nd  a n y is su e s  w it h t he  C AND O imp le me nt a t io n,  

in s p ec t io ns  a nd  su s t a in ing  p r o ce s s .  T h is  wa s  do ne  t hr o ug h a n  

id ea  ba nk  w h ic h w as  d e ve lo pe d  a nd  u sed  w e b ap p l ic a t io n fo r ms  

fo r  su bmit t ing  ide a s  a nd  it  w as  s uppo r t ed  by a  d a t aba se  fo r  ea s e  

o f g r o up ing  a nd  r o und ing  u p  o f d a t a .  See  f igu r e  5 . 1 8 .  

 

 
F ig ur e  5 . 1 8 :  E x a mp l e  o f  C o mp a ny  X  id e a/ s ug g es t io n  a nd  

i mp r o v e me nt  w e b  ap p l i c at i o n.  (N o t e  t ha t  t h i s  f i g ur e  ha s  b e e n  

c ha ng e d  to  e l i mi na t e  a ny  C o mp a n y  X  ap p l i c at i o n s p ec i f i c  

i n fo r ma t io n) .  

Aft e r  i n it ia l  imp le me nt a t io n  o f C AN DO fu r t he r  de ve lo p me nt s  

wer e  mad e  in  t he  a r ea  au d it  p r o ces s  a nd  wer e  g ea r ed  t o war ds  no t  

g iv ing  a  p as s  o r  fa i l  bu t  d ir ec t ing  t he  fo cu s  t o  a r eas  fo r  

impr o ve me nt .  As  t he  au d it s  w er e  do ne  a t  r egu la r  int e r va ls  t he y 

wer e  o n ly ‘ s nap s ho t s ’  in  t ime  o f  t he  a r e a  a nd  it  beca me c le a r  

t ha t  it  wa s  be t t e r  t o  kno w i f  t he  a r ea s  were  i n  co nt ro l a nd  i f  a n y 

o ngo ing  impr o ve me nt  o ppo r t un it ie s  w er e  p r e se nt .  Wit h t he  ne w  
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pr o ces s  t he  r eg u la r ly  do ne  a ud it  s co r es  w er e  bas ed  o n a n  

impr o ve d  C ANDO met ho do lo g y mat r ix  a s  i l lu s t r a t ed  in  f ig u r e  

5 . 19 .   

 
F ig ur e  5 . 1 9 :  P a r t i a l  E xt r a c t  t a ke n  f r o m a  t y p i c a l  C o mp a ny  X  

a ud i t  s he e t .  (No t e  t ha t  Co mp a ny  X  s pe c i f i c  i n fo r ma t io n  a n d  

me t ho do lo g y  i s  re mo v e d)  

T he  r eg u la r  aud i t s  wer e  co mpar ed  t o  eac h  o t he r  o n a n  o ngo ing  

bas is  so  t ha t  a r e as  fo r  o ngo ing  o ppo r t un it y  a nd  t r e nd s  co u ld  be  

h ig h l ig ht ed  a nd  a ddr e s sed  by a r ea  wo r ke r s .   

 
F ig ur e  5 . 2 0 :  E xt r a c t  t a ke n  f r o m t y p i c a l  C o mp a ny  X  ar e a  t re n d  

c ha r t s .  (N o t e :  C o mp a ny  X  s p e c i f i c  i n f o r ma t i o n  a nd  me t ho do lo g y  

re mo v ed )  
Al l  ne w  e mp lo ye e s  w ho  ca me  int o  t he  fa c t o r y o r  mo ved  a r e a  

wer e  t r a ine d  o n t he  C AN DO a nd  le a n p r inc ip le s  o r  a r ea  spe c i f i c  

C AN DO met ho do lo g ies  e mp lo yed  w her e  app l ic a b le .  

I t  was  impo r t a nt  t ha t  t he  s t a ndard s  we re  ma int a ined  fac t o r y w id e  

to  keep  it  in  a  s a fe  a nd  e f f ic ie nt  o r de r  da y a ft e r  da y.  
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5.3  Se mi-Str ucture d I nter vie w f indings  
o D id  t he  e mp lo ye es  le a r n f r o m t he  t r a in ing  a nd  

imp le me nt a t io n o f  C AND O a nd  d id  t he y fe e l  mo r e  i nvo lve d  

a nd  e mpo wer ed  in  ma k ing  de c is io ns  r ega r d ing  t he ir  

wo r kp lace  e nv ir o nme nt  du r ing  a nd  a ft e r  t he  

imp le me nt a t io n?  

5.3 .1  Tra i ni ng  a nd Le a n dr ive :  

•  What  was  you r i n i t ia l  re ac t ion  t o  t he  who le  Co mpa ny  

Lean  d r ive  p r io r to  i t  t a king  p lac e?  

O ver a l l,  t he  r eac t io n w as  po s it i ve  t o war ds  t he  w ho le  Co mp a n y  

d r ive  a s  e mp lo ye es  wer e  a b le  t o  und e r s t and  t he  r a t io na le ,  in  

t he  cu r r e nt  eco no mic  c l ima t e ,  o f c u t t ing  co s t s  a nd  inc r ea s in g  

p r o duc t iv it y  w i t h a n inc r ea s e  in  e mp lo ye e  in vo lve me nt .  

Ho we ver ,  a  co up le  o f i nd iv id ua ls  fe lt  t ha t  t he  le a n d r ive  a nd  

su bse que nt  a c t iv it ie s  wo u ld  ma ke  mo r e  wo r k  fo r  t he m a nd  

t he y wer e  no t  used  to  t he  idea  o f a  c o nt inuo us  impr o ve me nt  

e nv ir o n me nt  w her e  inp u t s  fr o m e ver yo ne  w er e  e nco ur aged .  

T he y wer e  u se d  t o  b ig  s ing le  c ha ng e s  o f w h ic h t he y ha d  no  

co nt r o l o ver  a nd  t he y had  no  r espo ns ib i l i t y fo r .  A l l  

in t e r v ie we d  d id ,  ho we ver ,  a cc ep t  t ha t  t he  d r ive  t o  e l imina t e  

was t e  in  t he ir  wo r k  t a sk s  a nd  e nv ir o nme nt  w as  a  s t ep  in  t he  

r ig ht  d i r ec t io n a nd  wo u ld  ho pe fu l ly  ma ke  t he ir  wo r k  eas ie r  

a nd  a  be t t e r  and  s a fe r  p la ce  t o  wo r k  in .  

•  Was t he  CAN DO and  L ean  p r inc ip l e  t ra in ing  p rov id ed  o f  

he lp  in  enab l ing  y ou  to  p a rt i c ipa te  i n  and  i mp le ment  th e  

wo rkp lace  o rgan i s a t ion  met hod o lo gy  in t o  you r wo r k  

a rea ?  

Aft e r  t he  in it ia l  Co mp a ny w ide  s t a nd ar d is e d  t r a in ing  wa s  

ro l le d  o u t ,  t he  ma jo r i t y  o f int e r v ie w ee s  were  o ver w he lming  

po s it ive  t o war ds  w ha t  t he  C ANDO  me t ho do lo g y a nd  le a n  wa s  

a l l a bo u t  and  w ha t  it  co u ld  do  fo r  t he  a r ea s  t he y wo r ked  in .  

So me u nder s t o o d  t ha t  t h is  d r ive  wa s  no t  ju s t  a no t he r  ‘ Fa d ’  

t ha t  t he  co mp a ny wa s  go ing  t hr o ug h a nd  t ha t  it  w as  he r e  t o  
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s t a y.  T he  t r a in ing  e nco ur ag ed  bo t h  g r o up  and  ind iv idu a l  

co nt r ibu t io ns .  Bo t h ma nag e me nt  a nd  e mp lo ye e s  wer e  le a r n in g  

a nd  pa r t ic ip a t ing  t o ge t he r  a nd  it  beca me app ar e nt  to  t he  

e mp lo ye e s  t ha t  t he y wo u ld  a nd  co u ld  ha ve  a  sa y in  ho w t he i r  

a r ea s  wer e  o r ga n is ed .   

O t her  int e r v ie we es  l ik ed  t he  w a y t he  t r a in ing  pu t  e mp has is  o n  

t he  fac t  t ha t  it  wo u ld  t ake  co mmit me n t  and  invo lve me nt  fr o m 

e ver yo ne  t o  make  t he  imp le me nt a t io n  o f  C AND O a  suc ce s s .  

So me d id  ha ve  r e se r va t io ns  a bo u t  ho w t h is  co u ld  be  

su s t a ina b le  fo r  t he  lo ng  t e r m a nd  ho w peo p le s  int e r es t  co u ld  

dw ind le  a nd  t he  a r ea s  wo u ld  go  ba ck  t o  t he  wa y t he y wer e .  

O ne  int e r v ie we e  a lso  i nd ic a t ed  t ha t  it  was  ac cep t a b le  fo r  mo s t  

peo p le  t o  t ake  c a r e  o f  t he ir  o w n  wa s t e ,  bu t  few  l ik e  t o  t ake  

ca r e  o f o t he r  peo p le s  w as t e .  

 

5.3 .2  E mpl oy ee  I nv ol ve me nt:  

I mp le m ent at i on  p h a se s:  

•  What  wa s  you r  inv o lv em ent  wi t h  t he  C AND O  

imp le ment at io n  in  you’ re  wo rkp lac e?  

Al l  o f  t he  int e r v ie we es  sug ge s t ed  t ha t  t he y had  t ake n  so me p ar t  

in  t he  imp le me nt a t io n p ha se s  o f  C AN DO.  So me int e r v ie we es  d id  

no t  wo r k  d ir e c t ly  i n  t he  fac t o r y a r ea s  bu t  wer e  in vo lve d  o n ly i n  

t he  p la nn ing  p ha s es  p r io r  t o  imp le me nt a t io n.  Ot her s  wo r ked  

w it h in  t he  co r e  t ea m w hic h  ga ve  t he m t he  o ppo r t un it y  t o  be  

in vo lve d  t hr o ug ho u t  a l l  o f  t he  p has es  a nd  int e r ac t  w it h  a l l  o f  t he  

s h i ft s  in vo lve d .  T he  va s t  ma jo r it y  o f t ho se  in t e r v ie w ed  d id ,  

ho we ver ,  wo r k  o n s h i ft  in  t he  a r eas  w her e  t he  C AN D O  

imp le me nt a t io n had  t ake n  p la ce  a nd  was  o ngo ing .  B ec au se  t he  

fa c t o r y w a s  s h i ft  ba sed ,  so me  e mp lo ye e s  d id  s t r es s  t ha t  t he y  

wo u ld  ha ve  l ik ed  t o  be  i nvo lved  mo r e  in  c e r t a in  imp le me nt a t io n  

pha se s  bu t  wer e  u na b le  du e  t o  s h i ft  r o s t e r s  a nd  C AND O  

imp le me nt a t io n t iming .   

Ho we ver ,  so me  int e r v iew ee s  l ik ed  t he  wa y t ha t  i f  c ha nge s  wer e  

go ing  t o  t ake  p la c e  in  t he ir  a r ea  t ha t  t he y w er e  a lw a ys  k ep t  in  
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t he  lo o p  a nd  in fo r me d  a bo u t  it  t hr o ugh co mmu n ic a t io n  f r o m 

sup er v iso r s  a nd  f r o m o t he r  wo r k mat e s  o n  d i f fe r e nt  s h i ft s .  T he y  

wer e  a lso  a b le  t o  keep  up  t o  da t e   w it h v is ua l  la yo u t  upda t e s  a nd  

‘ r ed  t agg ing ’  o f it e ms  t o  be  r e mo ved .   

 

Aft e r i mp le m ent at i on  i n  t h e  a rea:  

•  Is  t h e  a re a  sa f e r t o  wo rk  i n ?  

Al l  int e r v ie we es  fe lt  t ha t  t he r e  w as  g oo d  e mp ha s is  p u t  o n t he  

sa fe t y a spe c t  o f t he  v is u a l  wo r kp la ce  o r gan is a t io n t hr o ug ho u t  

t he  imp le me nt a t io n p ha se  a nd  t he  a r eas  w er e  a  lo t  sa fe r  

bec au se  o f  t he  v is u a l  co nt r o ls  pu t  in  p lac e .  Al l  fe lt  t ha t  t he  

a r ea  s a fe t y e qu ip me nt ,  wa lk wa ys ,  e x it s  a nd  e nt r a nce s  wer e  

c lea r ly  mar k ed  a nd  w er e  e as ie r  t o  f in d .  Ot her s  fo u nd  t ha t  t he  

upda t ed  la yo u t ,  p ic t u r e s  a nd  l is t s  a l so  gave  t he m a n ea s y  

r e fe r e nce  t o  it e ms  t ha t  s ho u ld  no t  be  t he r e  a nd  is s ue s  a nd  

sa fe t y p r o b le ms  w er e  mo r e  ea s i l y  id e nt i f ia b le  a ft e r  t he  

ac t iv it y  p has es .    

 

•  Is  t he re  a  p lac e  fo r  e ve ryt h ing  an d  ev e ryt h in g  in  i t s  

p la ce ?  

T his  que s t io n wa s  d ir ec t ed  mo r e  t o  t he  e mp lo ye e s  w ho  wo r ked  

in  t he  a r ea s  w er e  C ANDO  imp le me nt a t io n t o o k  p lac e  a nd  t he  

ma jo r it y  o f i nt e r v iew ee s  sa id  t ha t  it  was  a  lo t  ea s ie r  a nd  

qu ick er  t o  f i nd  it e ms  t ha n i t  had  bee n p r e v io u s ly.  Mo st  

in t e r v ie we e s  s a id  t ha t  t h is  wa s  du e  t o  t he  v is u a l  p ho t o gr aphs  

a nd  l is t s  po s t ed  o n s t o r age  a r ea s  a nd  equ ip me nt  a nd  bec au s e  

t he  it e ms  u sed  mo st  o ft e n wer e  no w s t o r ed  c lo se r  t o  wher e  

t he y wer e  need ed .  Ho we ver ,  a  co up le  o f  i nt e r v iew ee s  sa id  t ha t  

t he y had  o n o c ca s io n go ne  t o  lo o k  fo r  so met h ing  a nd  i t  ha d  

no t  be e n w her e  i t  s ho u ld  ha ve  be e n a nd  t he  i t e ms  w er e  o n ly  

fo u nd  a ft e r  a  b it  o f s ea r c h ing  a r o und  t he  a r e a  o r  e ve n in  a  

d i f fe r e nt  a r ea .  So met ime s  r ep la ce me nt  it e ms  wo u ld  ha ve  t o  be  

bo ug ht  o r  supp l ie d  i f  no t  fo und .  T he y d id  sug ge s t  t h is  wa s  a n  

is s ue ,  e spe c ia l l y  d u r ing  a  c ha ng e  o ver  o f  s h i ft  a nd  br e a k  
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co ver age  t ime s ,  a nd  it  w a s  ha r d  t o  engr a in  int o  peo p le ’ s  

minds  t he  p h i lo so p hy o f ge t t ing  e ve r yo ne  t o  r et u r n t he  it e ms  

a ft e r  u se  be fo r e  t he y lea ve  t he  a r e a .  Whe n as ked  i f  t h is  w a s  

a n o ngo ing  is s ue  t he  r ep ly f r o m t he  i nt e r v ie we es  wa s  t ha t  it  

was  a t  t he  s t a r t  ju s t  a ft e r  imp le me nt a t io n bu t  t ha t  t he  is s u e  

was  no t  a s  bad  so me t ime  a ft e r  imp le me nt a t io n a nd  t he  

co ns t ant  t r a in ing  a nd  sup po r t  r ece ived  he lp ed .  

 

•  Do you  t h ink t hat  t he re  has  be en  a  reduct ion  in  wa st e  in  

t h e  a re a?   

I n  a sk ing  t h is  qu es t io n  t he  au t ho r  u sed  t he  ‘T I M WOO D’  w as t e  

s t r uc t u r e  so  t he  int e r v ie wee s  co u ld  id e nt i f y  t he  d i f fe r e nt  

t ype s  o f  w as t e  a nd  r e la t e  t he m t o  t he  c ha ng es  in  t he  a r ea s  a nd  

ac t iv it ie s  du r ing  a nd  a ft e r  imp le me nt a t io n.  

o T  –  T ran spo rt a t ion :  Mo st  o f t he  in t e r v ie we es  a g r ee d  

t ha t  s t o r ed  it e ms  t ha t  wer e  us ed  r e gu la r ly  wo u ld  no t  

ha ve  t o  be  mo ved  a s  fa r  a s  be fo r e  a s  t he y wer e  in  c lo se r  

p r o x imit y no w  t o  be  t ake n o r  r ep la c ed  f r o m t he ir  s t o r age  

a r ea s .  Ot her s  r e fe r r ed  t o  t he  fac t  t ha t  Wo r k  be nc he s  a nd  

j ig s  wer e  a lso  p la c ed  c lo se r  t o  t he  equ ip me nt  so  t ha t  

w he n ca r r y ing  o u t  ma int e na nc e  t he r e  wo u ld  be  le s s  

d is t a nc e  t o  co ver  t o  fe t ch  t he m o r  t o  ca r r y p a r t s  a nd  

o t he r  it e ms  t o  t he m.   

o I  –  Inv ent o ry :  Be cau s e  t he  a r e a s  wer e  mo r e  v is ua l l y  

o r gan is e d  so me o f t he  int e r v iew ee s  s a id  t he y co u ld  f i nd  

impo r t ant  f ixt u r e s  a nd  j ig s  a nd  spe c ia l is t  e qu ip me n t  

mo r e  ea s i l y  a nd  he nce  t he r e  w as  l e s s  do w nt ime  o n  

equ ip me nt  a nd  in  ca r r y ing  o u t  t a sks  a nd  he nc e  le s s  

p r o duc t  queu ing  fo r  t he  eq u ip me nt .  O t her s  sa id  t ha t  t he  

ac t iv it ie s  t he y d id  invo lved  p r o ce ss ing  s pe c i f ic  o r de r s  

a nd  aga in  t hr o ug h a n o r ga n is e d  wo r kp lac e  a nd  s t o r age  

s ys t e m wer e  a b le  t o  co mp le t e  t ho se  o r der s  q u ic ker  t ha n  

be fo r e .   
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o M  –  M ot ion :  Aga in  mo s t  in t e r v ie we es  sa id  t ha t  t he y no  

lo nger  had  t o  wa lk  o r  t r ave l  lo ng  d is t a nce s .  T he y ag r ee d  

t ha t  t he  us e  o f sp ag he t t i  d ia g r a ms  w a s  go o d  as  it  ga ve  

t he m a  be t t e r  und er s t a nd ing  o f  t he  a mo u nt  o f wa s t ed  

t r ave l l ing  t he y ac t ua l ly  d id  t o  ca r ry o u t  t he ir  da i l y  

t a sks .  A l l  i nt e r v iew ee s  sa id  t ha t  t he y no w had  le s s  

d is t a nc e  t o  t r ave l  t ha n be fo r e  t he  imp le me nt a t io n .  

Ot her s  e mp ha s is ed  t he  fa c t  t ha t  t he y had  p r e v io us l y  

bee n p r o ne  t o  po o r  e r go no mic s  ca r r ying  o u t  ce r t a in  

ac t iv it ie s  bu t  t he  new  la yo u t  wa s  a r r a nge d  t o  f it  a nd  

co inc ide  w it h t he  wo r ker s  a c t iv it ie s  in s t ead  o f  

p r e v io u s ly pu t t ing  it e ms  w her e ve r  t he y  wo u ld  f it .   

o W  –  Wai t ing :  Mo st  in t e r v ie w ee s  ma de  t he  po int  t ha t  

t he y no  lo nger  had  t o  wa it  fo r  lo ng  p e r io ds  fo r  pa r t s  a nd  

spe c ia l is t  t oo ls  a s  t he  a r e as  t ha t  sup p l ie d  o r  he ld  t hes e  

it e ms  w er e  a lso  impr o ved  v is u a l ly  so  t he y co u ld  be  

fo u nd  qu ic k ly.  Aga in so me int e r v ie wee s  s t r es s ed  t ha t  

t he  it e ms  t ha t  wer e  need ed  fo r  r egu la r  is su es  a nd  

p r o b le ms  w it h eq u ip me nt  w er e  no w c lo se  t o  ha nd  so  

ac t io n co u ld  be  ne a r  in s t a nt a neo us  i f  a n  is su e  a r o s e .  

Ho we ver ,  so me  in t e r v ie w ee s  s a id  t ha t  t he y ma y ha ve  t o  

wa it  so me  t ime  fo r  ap pr o va ls  t o  ca r r y o u t  ce r t a in  ac t io ns  

o n equ ip me nt  a nd  t h is  w as  f r u s t r a t ing  fo r  so me .   

o O  –  Ove r P roc es s in g :  A co up le  o f  t he  int e r v ie we e s  

o r ig ina l ly  t ho ug ht  t ha t  do ing  da i ly  in spe c t io ns  o n t he ir  

a r ea  a nd  r e t u r n ing  it e ms  s t r a ig ht  a ft e r  u se  a l l  t he  t ime  

was  go ing  t o  add  to  t he ir  wo r k  lo ad  a nd  wa s  no t  va lu e  

add  t o  anyo ne .  Ho we ver ,  a ft e r  imp le me nt a t io n t he  s a me  

e mp lo ye e s  sa id  t ha t  it  t o o k  ve r y l i t t le  t ime  t o  ca r r y o u t  

t he se  e xt r a  t a s ks  a nd  i t  s a ve d  t he m t ime  o ver a l l  w he n it  

ca me  t o  lo o k ing  fo r  it e ms .   

o O –  Ove r-P rodu ct ion :  T her e  w er e  o n ly a  co up le  o f  

in t e r v ie we e s  t ha t  co u ld  r e la t e  t o  t h is  was t e  w it h r e gar d  

to  t he  C AN DO imp le me nt a t io n.  Ho we ver ,  o ne  po int  w a s  
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t ha t  be cau s e  e ve r yt h ing  no w ha d  a  p la ce  a nd  e ve r yt h in g  

was  in  it s  p la ce  t he r e  wa s  le s s  ne ed  t o  o ver  o r de r  t oo ls ,  

pa r t s  a nd  o t he r  eq u ip me nt  a s  it  w as  v is ib le  t o  a l l  a nd  

e xa c t  a mo u nt s  t o  be  o r de r ed  co u ld  be  ca lc u la t ed  ea s i l y  

ju s t  by v is ua l ly  se e ing  q ua nt it ie s  ‘ in  p lac e ’  a nd  a lso  b y 

r e fe r r ing  t o  t he  l is t  o f w ha t  qua nt it y  s ho u ld  be  in  p la ce .  

o D –  De fe c t s /Re wo rk :  A co up le  o f  t he  int e r v ie wee s  

me nt io ned  t ha t  bec au se  e xac t  t oo ls  a nd  j ig s  w er e  in  

p lac e  a nd  r e t u r ne d  d ir ec t l y  a ft e r  u se  t he y co u ld  no t  no w  

be  mis t ake n  fo r  d i f fe r e nt  s iz e  t o o ls  o r  it e ms .  B e fo r e  

imp le me nt a t io n i t  w as  so met ime s  a n i ss ue  t ha t  inco r r ec t  

t o o ls  o r  j ig s  wer e  use d  o n equ ip me n t  wh ic h e nded  in  

e it he r  e r r o r ,  fau lt s  o r  a  br eak age  t o  sc r e w head s ,  bo lt  

t hr ead ing  a nd  mis a l ig nme nt  is s ue s .  Mo st  ag r ee d  t ha t  t h i s  

was  no w a  ve r y r a r e  o ccur r e nc e .   

 

•  Do you  know  what  t h e  a rea  sh ou ld  loo k l i ke  and  h ow t o  

main ta in  th i s  s t anda rd?  

Al l  o f t he  int e r v ie we e s  wer e  a b le  t o  e xp la in  w ha t  t he ir  wo r k  

a r ea s  s ho u ld  lo o k  l ik e  in  de t a i l a nd  t he y e xp la ined  t ha t  t he  

use  o f t he  v isu a l  p ho to gr aphs ,  fo a m cu t - o ut s ,  mar k ing s  a nd  

l is t s  a c t ed  a s  co ns t a nt  gu ida nc e  t o  t he m t o  keep  t h ing s  a s  pe r  

in i t ia l  s t andar d  se t .  A co up le  o f in t e r v ie w ee s  s t r e s se d  t ha t  it  

depe nde d  o n t he  o ve r a l l  be ha v io ur  a nd  co mmit me nt  o f  a l l  w ho  

wo r ked  in  t he  a r e a  t o  whe t he r  t he  s t a nd ar d  w a s  ma in t a ina b le .  

T he  a r ea  c le a n ing  c he ck l is t  w as  a lso  me nt io ned  o n  a  nu mbe r  

o f o cca s io ns  a s  a no t he r  gu id e  t o  ma int a in ing  t he  s t a ndar d .  

 

 

 

•  Do you  fe e l  t ha t  you  hav e  m o re  ow ne rsh ip  fo r t he  a re a  

now? 

T her e  wa s  o ver w he lming  co nse nsu s  t ha t  t he  e mp lo ye e  

in vo lve me nt  a nd  r e spo ns ib i l i t y  c ha nge ,  bo t h du r ing  a nd  a ft e r  
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C AN DO imp le me nt a t io n,  co mpar e d  t o  p r ev io u s ly,  wa s  

r e mar ka b le .  I nt e r v ie wee s  w er e  d e l ig h t ed  t ha t  t he y had  be e n  

g ive n a  c ha nc e  t o  ac t ua l ly  c r e a t e  a  wo r k  env ir o nme nt  t ha t  

t he y wer e  p r o ud  o f  w h ic h  w as  mo r e  e f f ic ie nt  a nd  met  t he ir  

need s .  T he y e n jo ye d  c a r r y ing  o u t  t he  C AND O ac t iv it ie s  a nd  

t he  va s t  ma jo r it y  r epo r t ed  t ha t  t he y had  fe lt  mo r e  co mmit t e d  

t o  ma int a in ing  t he  a r ea  po s t  imp le me nt a t io n.   

 

5.3 .3  S us ta i n i ng  C ont i nuo us  I mpr ove me nt  

•  Do you  kno w the  p ro ce s s  fo r c ont i nuous  i mp rove ment  

and  t he  p roc e ss  fo r chang i ng  t he  wo r k a rea?  

T his  qu es t io n d id  ca us e  so me co nfu s io n fo r  so me  e mp lo ye e s .  

So me r ea c t ed  by wo nder ing  w h y t he  a r ea  wo u ld  need  t o  be  

c ha nged  a ft e r  imp le me nt a t io n.  Ot her s  ind ic a t ed  t ha t  t he  a r e a  

wo u ld  ne ve r  be  pe r fe c t  and  c ha nge s  a nd  l it t le  ‘ t weak s ’  wo u ld  

be  a n o ngo ing  p r o ce s s  fo r  t he  fu t u r e .  Mo st  int e r v ie we es  wer e  

a b le  t o  ind ic a t e  t ha t  a n id ea  ba nk  a n d  imp r o ve me nt  p r o ces s  

was  i n  p la ce  w her e  e mp lo ye e s  co u ld  lo g  is sue s ,  ide a s  a nd  

sugg e s t io ns  fo r  impr o v ing  t he ir  wo r k  e nv ir o nme nt  fu r t he r .  

T he y ind ica t ed  t ha t  a l l  o f t he  inpu t s  lo g ged  wer e  

d ispo s i t io ned  o r  a s s ig ned  fo r  fo l lo w u p  b y appr o pr ia t e  e xper t s  

o r  ma nag er s  a nd  a l l  wo u ld  be  ad dr e ss ed  ac co r d ing ly a nd  in  a  

t ime ly ma nner .       

•  Do you  f ee l  happy  and  con f ident  t o  use  th i s  p ro ce s s  i f  

you  have  an  id ea  t hat  m ay  add  s o me va lue  t o  t he  a rea ?  

T he  vas t  ma jo r it y  s a id  t ha t  t he y wer e  hap p y w it h t he  s ys t e m 

bu t  a  co up le  o f int e r v ie we es  i nd ic a t ed  t ha t  fu r t he r  

impr o ve me nt s  co u ld  be  mad e  t o  t he  t ime l ine s s  a nd  t he  

appr o pr ia t e ne ss  o f fo l lo w  up  ac t io ns .  Whe n  a sk ed  t o  co mme nt  

fu r t he r  t he y ind ica t ed  t ha t  no t  a l l  i s s ue s  r a is ed  wer e  

d ispo s i t io ned  ap pr o pr ia t e ly f i r s t  t ime  a nd  fu r t he r  inpu t s  a nd  

fe ed back  wer e  ne eded  in  o r de r  t o  do  so  whic h  ma y ha ve  

r esu l t ed  in  d e la ys  in  ac t io n.   
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•  Did  you  g et  fu l l  mana ge ment  supp o rt  f o r th i s  a c t i v i t y  

inc lud ing  the  res ou rce s  requ i red  be fo re  du rin g  and  a ft e r  

imp le mentat io n?   

Al l  in t e r v ie w ee s  r e po r t ed  t ha t  t he y h ad  r e ce ived  fu l l  s e n io r  

a nd  ju n io r  ma nag e me nt  e nco ur a ge me nt  a nd  ba ck in g  

t hr o ugho u t  t he  e nt ir e  C ANDO a nd  L ea n d r ive  a nd  

imp le me nt a t io n p ha se s .  Fr o m t he  t r a in ing  r ec e ive d ,  t hr o ug h  

a l l  o f  t he  C AND O imp le me nt a t io n  p ha se s  a nd  int o  t he  p r e se nt  

su s t a in ing  p ha s e ,  a l l  o f  t he  i nt e r v ie w e es  s a id  t he y r ec e ive d  a l l  

r e so ur ce s  ne ed ed  a lo ng  w it h t he  suppo r t  and  g u ida nc e  

r equ ir e d  t o  co nt inu e  t o  sus t a in  a nd  impr o ve  o n t he  r e la t e d  

ac t iv it ie s  in t o  t he  fu t u r e .     
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Chapter 6: Discussion: 
6.1 I ntr oduc tion:  
T his  c hap t e r  e xp la ins ,  e va lua t e s  a nd  d is cus s es  w ha t  t he  ac t ua l  

f ind ing s  a nd  r e su l t s  a c t ua l ly  me a nt  in  r e la t io n t o  t heo r y,  t he  

in f lu e nce  o n ke y p e r fo r ma nce  ind i ca t o r s  and  t he  r e se a r c h  

que s t io ns  po se d :   

•  D id  t he  imp le me nt a t io n o f C AND O r educ e  wa s t e ,  inc r e a s e  

wo r k  s t andar d is a t io n,  d ec r ea se  ma c h ine  do w nt ime  a nd  e na b le  

a  d r ive  t o war ds  co nt inuo u s  su s t a ina b le  impr o ve me nt ? 

•  D id  t he  e mp lo ye es  le a r n f r o m t he  t r a in ing  a nd  imp le me nt a t io n  

o f C AND O a nd  d id  t he y fe e l  mo r e  inv o lved  a nd  e mpo wer ed  in  

ma k ing  de c is io ns  r ega r d ing  t he ir  wo r kp lace  e nv ir o nme n t  

du r ing  a nd  a ft e r  t he  imp le me nt a t io n? 

 

6.2 Eva luation of  Res ul ts  and  Findings :  

Be fo r e  t he  C AN DO met ho do lo g y wa s  imp le me nt e d  in  Co mpa n y X  

t he r e  w a s  a  lo t  o f p r io r  le a n t r a in ing  a nd  spe c i f ic  me t ho do lo g y  

t r a in ing  do ne  a lo ng  w it h  up  f r o nt  p la nn ing  t o  ensu r e  t he  

impr o ve me nt  met ho do lo g y wa s  r o l led  o ut  p ro per ly.  O ne  o f t he  

to p  mis t ake s  in  a n y p r o jec t  i s  impr o pe r  p la nn ing  a nd  t he  5  Ps  a r e  

r ep r e se nt a t ive  o f t h is :  P r o pe r  P la nn ing  P r e ve nt s  P it i fu l  Po o r  

Per fo r ma nce .   

T he  p la nn ing  a nd  p r e pa r a t io n in  Co mpa ny X t o o k  qu it e  a  b i t  o f  

t ime  t o  do  beca us e  o f t he  s ca le  in vo lve d .  T he  co mp a ny had  t o  

bu i ld  s t r o ng  e xpe r t ise  in  bo t h lea n a nd  C AND O imp le me nt a t io n  

a mo ng  ma nag er s  a he ad  o f a ny r o l l  o u t  wh ic h s ho wed  t he  

co mmit me nt  o f s e n io r  ma na ge me nt  t o  t he  d r ive  a nd  t o  p r o v id e  

e xper t  ad v ic e  t hr o ug ho u t .  T he  fu l l  s c o pe  and  co s t ing  wa s  do ne  

up fr o nt  and  fu l l p la ns  w er e  pu t  in  p l ace  so  peo p le  k new w ha t ,  

w her e ,  w he n,  w hy a nd  ho w t he  le a n  a nd  C ANDO r o l l  o u t  and  

imp le me nt a t io n w a s  t o  t ake  p lac e .  Muc h  o f t he  t heo r y a nd  

au t ho r s  o n t he  su b je c t  s ee me d  t o  mo ve  o n sw i ft l y  t o  t he  

imp le me nt a t io n p ha s es  a nd  d id  no t  go  in t o  mu c h de t a i l  a bo u t  t he  
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fu l l  p la nn ing  r equ ir e me nt s  fo r  imp le me nt a t io n  o f le a n  

met ho do lo g ie s  int o  la r ge  fa c t o r ie s .   

T he  t heo r y t e nd s  t o  fo cu s  o n  imp le me nt a t io n in  a  s ing le  a r e a  a nd  

sugg e s t s  t ha t  C ANDO a nd  a ny v is u a l  wo r kp la ce  o r ga n is a t io n  

imp le me nt a t io n  c a n happ e n a lmo s t  in s t a nt aneo us ly a ft e r  in i t ia l  

co mmu n ica t io n w it h e mp lo ye es ,  e lec t io n  o f t ea m le ad er s ,  br ie f  

t r a in ing  a nd  a l lo ca t io n o f s pac e  t o  acco mmo d at e  unne ce ss a r y  

it e ms .  A lt ho ug h le a n p h i lo so phy e nc o ur ages  s ma l l  i nc r e me nt a l  

c ha nge s  t he  t heo r is t s  d id  no t  co ns id e r  t he  sco pe  o f p la nn in g  

r equ ir e d  i f  t hes e  s ma l l  inc r e me nt a l  cha ng es  a r e  t o  hap pe n  

s imu lt a neo us ly i n  mu l t ip le  a r e a s  w i t h a  mu lt it u de  o f peo p le  

in vo lve d .   

Co mp a ny X had  t o  ensu r e  t ha t  a l l  t he  r e so ur ce s ,  t r a in ing  

fa c i l it ie s ,  fac i l it a t o r s ,  co mmu n ic a t io ns  e qu ip me nt  a nd  mat e r ia l  

wer e  p la nne d  f r o m a n  e a r ly  s t age  be fo r e  t he  le a n  d r ive  bega n  so  

t ha t  it  co u ld  r e ac h  a s  mu c h  o f  t he  co mpa n y po pu la t io n  

s imu lt a neo us ly.  Co ns t a nt  co mmu nic a t io n o f t he  le a n d r ive ,  

me t ho do lo g ie s  a nd  o ppo r t un it ie s  wa s  a  mu s t  fo r  Co mpa ny X t o  

w in  peo p le  o ver  t o  t he  ne w ide as  a nd  g ive  t he m a n in s ig ht  int o  

t he  va lue  add  it  co u ld  br ing  t o  bo th t he  e mp lo ye es  a nd  t he  

co mp a ny a s  a  w ho le .  I t  a lso  ce me nt e d  in  t he  e mp lo ye es  mind s  

t ha t  t h is  d r ive  w a s  he r e  t o  s t a y a nd  it  wo u ld  nee d  t he ir  

pa r t ic ip a t io n t o  succee d .  

T he  t heo r y sug ge s t ed  t ha t  peo p le  ca n go  s t r a ig ht  int o  t he  

“C le a r ing  up ”  p ha se  w it ho u t  a n y t r ue  sco p ing  o f w ha t  w a s  

in vo lve d  f ir s t  o r  wha t  t he  o ut co me ma y lo o k  l ik e .  T he  f ind ing s  

f r o m Co mpa n y X s ho we d  t ha t  it  was  impo r t ant  t o  ge t  a  goo d  

under s t a nd ing  o f w ha t  t he  cu r r e nt  “A S- I S”  s i t ua t io n w a s .  Go ing  

to  t he  “Ge mba ”  wa s  a n impo r t a nt  s t a r t ing  po int  fo r  co mpa n y X .  

I t  was  o n ly t hr o ug h ha v ing  a  fu l l  u nde r s t a nd ing  a nd  d is cu s s io n  

o f  t he  a r ea  w it h  r eg ar d  t o  is sue s ,  w as t es ,  e mp lo ye e  nee ds  a nd  

o ppo r t un it ie s  t ha t  an id ea l  s t a t e  co u ld  be  e nv is a ged  a nd  it  g a ve  

peo p le  in  Co mpa n y X so met h ing  t o  wo r k  t o war ds .   Co ns t a nt  

co mmu n ica t io n a nd  e mp lo ye e  int e r ac t io n wa s  e nco ur ag e d  
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t hr o ugho u t .  T h is  ga ve  t he  p eo p le  invo lve d  a  s e nse  o f o w ner s h ip  

a nd  t he  go a l  o f a  mo r e  e f f ic ie nt ,  t id ie r  and  c le a ner  wo r kp la ce  a s  

a  go a l  t he y co u ld  be  p r o ud  o f a nd  so met h ing  t he y co u ld  b e  

in vo lve d  in .  

Co mp a ny X u se d  s t r o ng  co r e  t ea ms  w it h go o d  exp er t is e  i n  

va r io u s  d is c ip l i ne ,  a nd  c lea r  r o les  id e nt i f ie d ,  so  t ha t  is su es  a nd  

p r o b le ms  co u ld  be  r e so lved  qu ick ly.  T he  co r e  t ea m r e ma ine d  

v ir t ua l ly  int a c t  t hr o ugho u t  a l l  o f t he  imp le me nt a t io n p ha se s  a nd  

upda t es  wer e  r e gu la r .   

T he  co r e  t ea ms u sed  d ir ec t  o bs e r va t io n o f p eo p le  a t  wo r k  dur ing  

t he  p has es .  A l t e r na t ive ly V id eo  co u ld  ha ve  he lp ed  w it h t he  

spa g he t t i d ia g r a ms  a nd  ma pp ing  o f ac t iv it ie s  bu t  ma y ha ve  bee n  

se e n a s  a  b it  int r us ive  t o  e mp lo ye e s .  

T he  C le a r ing  U p  p ha se  d id  p r o duc e  so me qu ic k  r e su l t s  i n  

Co mp a ny X in  t ha t  it  le ad  t o  few er  haz a r ds  a nd  le s s  c lu t t e r  t o  

in t e r fe r e  w i t h p r o duc t ive  wo r k  t hu s  e l imina t ing  e le me nt s  o f  

was t e .  T her e  wer e  ma n y it e ms  t ha t  wer e  r e mo ve d  dur ing  t he  

c lea r ing  u p  p ha se  i n  t he  a r ea s  w h ic h  wer e  e it he r  r e us e d  

e ls ew her e  o r  e it he r  r e so ld  o r  s c r ap ped  bas ed  o n t he ir  u se fu lne ss .  

T her e  wa s  no  de f in i t e  o ve r a l l  p r ice  o r  co s t  pu t  o n t he  it e ms  a nd  

equ ip me nt  r e mo ved  f r o m t he  a r ea s  r es ea r c hed  bu t  ha v ing  se e n  

t he  it e ms  a nd  t he  a mo u nt  r e mo ved  it  was  in  t he  a u t ho r s  o p in io n  

t ha t  t he  po t ent ia l  co s t  sa v ing s  o f ha v ing  it e ms  a va i la b le  fo r  

r eus e ,  r e t u r ne d  t o  ve ndo r  fo r  c r ed it  a nd  r e sa le  va lu es  o f o t he r  

it e ms  pu t  t he  t o t a l sa v ing s  int o  t he  h igh hu ndr eds  o f t ho u sa nd  o f  

E ur o .  

T he  “Re d  t agg ing”  t heo r y sug ge s t ed  mo v ing  it e ms  imme d ia t e l y  

o u t  int o  a l lo ca t ed  a r e a s  w h ic h w as  a n “I f  in  do u bt ,  t hr o w it  o u t ”  

r us hed  appr o ac h.  Wha t  i f  t he  it e ms  ha d  to  be  pu t  back  a t  a  la t e r  

s t age  t hr o ug h ne ce s s it y? I t  wo u ld  be  wa s t ed  t ime  a nd  e f fo r t .  

Co mp a ny X u se d  a  lo ng er  w a it  p e r io d  so  e ver y s h i ft  wo u ld  be  

awar e  o f w ha t  wa s  go ing  t o  po t ent ia l ly  be  r e mo ve d  so  t he y co u ld  

o b je c t  t hr o ug h a  sp ec i f ic  p r o ce ss ,  wh ic h  invo lve d  go o d  

co mmu n ica t io n  a nd  suppo r t ,  i f  t he  i t e m w as  t r u ly ne ed ed .  T h is  
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appr o ac h ma in t a ine d  a  se ns e  o f a r ea  o w ner s h ip  a nd  e mpo w er me nt  

a mo ng s t  t he  a r ea  wo r k fo r c e  in s t e ad  o f t he m co ming  in  t o  a  

wo r kp lace  t ha t  ha d  bee n s t r ippe d  ba r e  bec aus e  so meo ne  e ls e  

dec id ed  w ha t  co u ld  a nd  co u ld n’ t  be  t ake n aw a y!  

I n  Co mp a ny X,  t he  s h i ft  wo r k  s ys t e m me a nt  t ha t  a l l  a r ea  wo r ker s  

wer e  no t  invo lve d  a l l  o f t he  t ime  t hr o ugh a l l  o f t he  in i t ia l  a nd  

ac t iv it y  p ha se s  o f C ANDO  imp le me nt a t io n w h ic h  wa s  f r u s t r a t ing  

fo r  so me .  T he  t heo r y a s su me d  t ha t  a l l  a r ea  wo r ker s  a r e  invo lve d  

t hr o ugh a l l  p ha s es  fo r  t he ir  inpu t .  T he  o n ly w a y a r o u nd  t h is  i n  

Co mp a ny X wa s  co ns t a nt  co mmu nic a t io n o f a r e a  p la ns  a nd  

upda t es  t o  wo r ker s  o f w ha t ,  wher e ,  w he n a nd  ho w so  t ha t  ac t iv it y  

pha se s  d id  no t  s lo w t o  a  co mp le t e  ha lt  a nd  inc r ea se  t he  o ver a l l  

imp le me nt a t io n t ime .  

I t  was  impo r t ant  t ha t  t he r e  w er e  a s  m a ny wo r ker s  a nd  co r e  t ea m 

as  po s s ib le  invo lve d  in  t he  a r r a ng ing  p ha se  t o  ge t  a s  ne a r  

o p t imu m a  wo r kp la ce  so lu t io n a s  po ss ib le .  I t  was  impo r t a nt  t ha t  

t he  a r ea  wo r ke r s  a nd  t ec hn ic ia ns  he lp ed  t o  le ad  t h is  a c t iv i t y  a s  

t he y wer e  t he  o ne s  t ha t  ha d  t o  l iv e  w it h  t he  c ha nge s  a ft e r .  

T ho r o ugh a na lys is  o f wo r k  ac t iv it ie s  was  impo r t ant  in  o r de r  t o  

c r ea t e  s a fe  e f f ic ie nt  so lu t io ns  a nd  e l imina t e  a s  mu c h t r ave l l in g  

a nd  fe t c h ing  a nd  r e t u r n ing  p a r t s ,  j ig s  a nd  t o o ls .   

T he  r e su lt s  s ho wed  t ha t  du r ing  ce r t a in  t a sk s  s ig n i f ic a nt  

r educ t io ns  in  t ime  w a s t ed  se a r c h ing  fo r  it e ms  t hr o ug h t he  us e  o f  

V isu a l  Be s t  Kno w n Met ho ds  ( B KM s) ,  s ig na ge ,  co lo u r  co d ing ,  

pho t o gr aphs ,  s t o r age  so lu t io ns  a nd  t r ave l l ing  t o  and  fr o m a r e as .  

T h is  had  a lw a ys  be e n a n  e xt r e me ly f r us t r a t ing  p a r t  o f t he  

wo r ke r s  l ive s  p r e v io u s ly bu t  t he y ju s t  pu t  up  w it h it  a s  it  w as  t he  

o n ly wa y t o  do  it  a t  t he  t ime .  T he  v is u a l  co nt r o ls  a nd  s ig nag e  

use d  in  Co mpa ny X w er e  sp ec i f ic a l l y  de s ig ned  so  t ha t  a  ne w  

e mp lo ye e  o r  an yo ne  co ming  in t o  t he  a r ea  fo r  t he  f i r s t  t ime  wo u ld  

imme d ia t e ly be  a b le  t o  f ind  i t e ms  a nd  wo r k  a r eas  s t r a ig ht  awa y.  

I t  mea nt  t ha t  t he  imp le me nt a t io n suc c es s fu l ly  e na b le d  e mp lo ye e s  

to  be  a b le  t o  spo t  is s ue s ,  wa s t e  a nd  o ppo r t un it ie s  immed ia t e ly.  
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T he  t heo r y su gge s t ed  t ha t  C AND O wo u ld  s ig n if ic a nt ly  r educ e  

was t e  a nd  t he  r e su lt s  i n  t he  a r ea s  r es ea r c hed  de f in i t e ly  s ho w e d  

t h is  t o  be  t he  ca se  fo r  a  va r ie t y  o f t he  dead ly w as t e s .  T her e  wa s  

a n a ver a ge  r edu c t io n  in  d is t a nce s  t r a ve l le d  by wo r ker s  o f 28%  

a nd  a ve r ag e  t ime s  t o  co mp le t e  sp ec i f i c  sc hedu le d  t a sk s  r e duc e d  

by 8%  co mpar ed  t o  be fo r e  imp le me nt a t io n in  t he  a r ea s  

r ese a r c hed .  So me t a sk s  w er e ,  no ne t he le s s ,  be t t e r  o r  wo r se  t ha n  

o t he r s  w h ic h co u ld  ha ve  be e n due  t o  t he  sp ec i f ic  a c t iv it ie s  a nd  

t he  la c k  o f  po t ent ia l  wa s t e  o ppo r t un it i e s  w h ic h  wer e  o r  wer e  no t  

r ea l is ed .  Lo o k ing  a t  ind iv idu a l  t a s k s  mo r e  c lo s e ly we  s ee  a  

d ir ec t  co r r e la t io n be t wee n  t he  t wo  se t s  o f f ig u r e s .  O n  a ver a ge ,  

fo r  e ve r y 4%  r ed uc t io n in  d is t a nce  t r ave l le d  t he r e  w as  a  1 %  

r educ t io n in  t a sk  t ime  t ake n.  T her e  was  no  r ese a r c h do ne  o f t he  

t o t a l d a i ly  p ro du c t iv it y  inc r ea se s  o f a l l  o f t he  wo rker s  i n  t he  

a r ea s  d ue  t o  t he  C AN DO imp le me nt a t io n a s  t o  ha ve  do ne  so  

wo u ld  ha ve  t ake n ma n y mo r e  r e so ur ce s  a nd  w as  w e l l be yo nd  t he  

in i t ia l  sco pe  a nd  t ime l ine s  o f t he  r es ea r c h ca r r ie d  o u t .    

Co nt r a r y t o  po pu la r  t heo r y o n t he  met ho do lo g y,  w he n w e  

co mp ar e  t he  r edu c t io n in  t a s k  t ime s  t o  mac h ine  a va i la b i l i t ie s  

po s t  imp le me nt a t io n t he r e  is  no  imme d ia t e  d i r ec t  co r r e la t io n  

be t wee n t he  t wo .   

I t  was  no t ed  t ha t  so me  ma c h ine  a ver age  a va i la b i l it ie s  po s t  t he  

imp le me nt a t io n wer e  po o r e r  t ha n p r e - imp le me nt a t io n,  

appr o x ima t e ly 40%  o f ma c h ine s  me a s ur ed .  T h is  co u ld  ha ve  bee n  

due  t o  a  nu mbe r  o f fa c t o r s ,  su c h as  t he  r is e  in  a ve r age  fa c t o r y 

p r o duc t  lo ad ing s  w h ic h  w as  in  p lac e  i n  t he  po s t  imp le me nt a t io n  

pe r io d  in  t he  a r ea  r es ea r c he d .  Fo r  p r e ve nt a t ive  ma in t e na nc e  

w h ic h  is  bas ed  o n nu mber  o f p r o du c t s  t hr o ug h t he  ma c h ine ,  W ip  

bas ed  P M co u nt e r s  i n s t ea d  o f t ime - ba s ed ,  t h is  wo u ld  me a n h ig her  

t ha n  a ve r ag e  sc hedu led  a c t iv it y  ne eded  a s  p r o duc t  lo ad ing s  

du r ing  t he  po s t  pe r io d  mea sur ed  wer e  up .   

Ano t her  fa c t o r  co u ld  ha ve  bee n  du e  t o  un fa mi l ia r it y  w it h  t he  

wo r kp lace  a nd  ac t iv it y  c ha ng es  a nd  e mp lo ye e s  ha v ing  t o  le a r n t o  

ge t  used  t o  t he  new c ha nge s  in  t he  a r ea .  We  s ee  q u it e  a  fe w  
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e xa mp le s  o f t h is  in  t he  d a t a  t ha t  ind ic a t es  t he r e  wa s  a  d ip  in  

ma c h ine  a va i la b i l it y  imme d ia t e ly a ft e r  imp le me nt a t io n bu t  in  t he  

se co nd  me as ur e me nt  p e r io d ,  14 - 21  week s ,  t he r e  wa s  a  s ma l l  

inc r e me nt a l  impr o ve me nt  o n t he  f i r s t  po s t  mea su r e me nt .  I t  see ms  

f r o m t he  da t a  g a t he r ed  t ha t  t he r e  wer e  so me  ma c h ine  t ype s  w her e  

t he ir  a va i la b i l it y  d id  no t  impr o ve  a t  a l l  d u r ing  t he  po s t  

me a su r e me nt  pe r io d .  Aga in ,  it  mu s t  be  s t r e ss ed  t ha t  t he  C AN D O  

imp le me nt a t io n is  a n  o ngo ing  ac t iv it y  a nd  it  ca n t ak e  t ime  fo r  

t he  r ew ar d s  a nd  be ne f it s  t o  pa y o ff  a nd  s t a r t  t o  pa y d iv id e nd .  

Fr o m t he  d a t a  co l le c t ed  dur ing  t he  r e se a r c h  pe r io d  t he r e  w as  no  

co nc lus ive  e v id e nce  t o  sug ge s t  t ha t  mac h ine  a va i la b i l it y  w a s  

d r a mat ica l ly  impr o ved  d ue  t o  t he  C ANDO imp le me nt a t io n a nd  

t he r e  wa s  no  d ir e c t  co r r e la t io n  be t we e n t he  impr o ve me nt s  ma d e  

in  d is t a nc e s  t r ave l led  a nd  sc hedu le d  t a sk  t ime s .   

T he  r e se a r c h  int o  t he  r edu c t io n  o f  t a s k  t ime  w a s  o n ly a ime d  a t  a  

fe w spe c i f ic  r eg u la r ly  s c hedu le d  t a sk s  a nd  a lt ho ug h  we  d id  se e  

impr o ve me nt  in  t he se  a c t iv it ie s  t he r e  mu s t  ha ve  bee n  so me o t he r  

ac t iv it ie s  a nd  t a sks ,  s c hedu le d  o r  uns c he du le d ,  w h ic h w er e  

t ak ing  lo nger  t ha n no r ma l a nd  w h ic h wer e  r e f le c t ed  in  t he  

a ver a ge  nega t ive  ma c h ine  a va i la b i l it y sco r es .   

T he  ma in  C AND O ar r a ng ing  ac t iv it ie s  wer e  g ea r e d  sp ec i f ic a l l y  

fo r  t he  r e gu la r  sc hedu le d  t a sk s  w it h it e ms  u s ed  in  t he se  t a s k s  

p lac ed  ne a r  t he  wo r k  a r ea s .  I t e ms  use d  in  le s s  r e gu la r  a nd  

uns c he du le d  t a sk s  w er e  e it he r  s t o r ed  fu r t he r  a wa y o r  lo c a t ed  i n  

sep ar a t e  s t o r age  a r e as  ba sed  o n t he  in f r eq ue nc y o f t ho s e  

ac t iv it ie s .  T he  ca us e  o f t he  lo wer  a va i la b i l i t y  f igur es  ma y ha v e  

a lso  be e n d ir e c t ly  r e la t ed  t o  t echn ic i a n u n fa mi l ia r it y  w it h  t he  

new c ha nge s  a nd  new lo c a t io ns  o f  it e ms  in  t he  a r ea .  I t  i s  i n  t he  

au t ho r ’ s  o p in io n t ha t  t he  be ne f it s  co ming  f r o m t he  

imp le me nt a t io n  o f t he  C ANDO  met ho do lo g y t ak e  t ime  t o  ‘ bed  in ’  

w her e  t ec hn ic ia ns  a nd  o t he r  wo rker s  ne ed  t ime  t o  fa mi l ia r is e  

p r o pe r ly w it h t he ir  new wo r k  pa t t e r ns  a nd  s u r r o und ing s .   

T heo r y has  su gge s t ed  t ha t  C AND O ca n  he lp  t o  ena b le  

impr o ve me nt s  in  ma c h ine  a va i la b i l it y  bu t  it  i s  in  t he  o p in io n o f  
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t he  au t ho r  t ha t  V isu a l  wo r kp la ce  o r gan is a t io n s ho u ld  be  

co mbine d  w it h o t he r  L ea n t ec hn iqu es  a s  a  p r e - r eq u is it e  t o  

ac t iv it ie s  suc h as  va lu e  s t r ea m ma pp ing ,  Ka iz e n e ve nt s ,  S ing l e  

M inu t e  E xc ha nge  o f  D ie  ( S ME D)  o r  qu ic k  c ha ngeo ver .  O n ly a f t e r  

a  co mb ina t io n  o f  a l l  o f  t he s e  s ys t e mic  wa s t e  e l imina t io n  

t echn iqu es  w i l l  t he  t r ue  impr o ve me n t s  in  a va i la b i l it y  be co me  

e v id e nt .  

E mp lo ye es  wer e  ag a in  invo lved  he a v i ly  in  t he  “Nea t ne s s”  p ha s e  

a nd  w er e  co ns u lt e d  t o  ag r ee  t he  c le a n l ine s s  a nd  ad her e nc e  

s t a ndar d s  a nd  c heck l is t s  t ha t  wo u ld  w o r k  fo r  t he ir  a r ea s  so  t ha t  

t he y wer e  in  ke ep ing  w it h o t he r  a r e a  s t a ndar d s .  Re spo ns ib i l it ie s  

wer e  g ive n  t o  wo r ke r s  to  ca r r y o u t  r ecur r ing  c hec ks  o f ho w t he  

a r ea  wa s  do ing  co mpar ed  t o  t he  s t anda r d  w h ic h  aga in  e mpo wer e d  

t he  wo r ker s  t o  t ake  r es po ns ib i l i t y  fo r  t he ir  o wn wo r ks pa ce s .  

I t  was  no t ed  du r ing  t he  i nt e r v ie w s ,  t ha t  t he r e  wer e  t ime s  

esp ec ia l l y  a ft e r  s h i ft  c ha ng eo ver ,  w he n it e ms  wer e  no t  wher e  

t he y s ho u ld  ha ve  bee n  o r  wer e  ha s t i l y  pu t  in  t he  wr o ng  p la c e  ju s t  

t o  sa ve  t ime  fo r  so meo ne .  T h is  ca me  d ir ec t l y  do w n t o  a  la ck  o f  

fu l ly  in s t i l le d  be ha v io ur  a nd  no n  co nfo r ma nc e  o f ce r t a in  

ind iv id ua ls .  I t  wa s  no t ed ,  ho we ve r ,  t ha t  t hr o ugh  co ns t a nt  

ma na ge me nt  suppo r t ,  o ngo ing  t r a in in g  a nd  a  be ha v io ur a l  s h i ft  

t ha t  t h is  wa s  beco ming  le ss  o f a n  is sue .  I t  i s  in  t he  a u t ho r ’ s  

o p in io n t ha t  aga in  i t  t oo k  t ime  fo r  t he  ne w r o u t ines  a nd  

ac t iv it ie s  t o  be co me c le a r  fo r  t he  wo r ker s  a nd  it  t o o k  t ime  fo r  

t he  be ha v io ur a l  s h i ft  o f e mp lo ye es  o w ning  t he  a r ea s  t o  t r ans fe r  

t o  ever yo ne .    

As  t he r e  w as  nea r ly  a lw a ys  so me sc hedu le d  o r  uns c hed u le d  

ma c h ine  ac t iv it y  ha ppe n ing  dur ing  in spe c t io ns  a nd  c he cks  t he r e  

wer e  se par a t e  c le a n l ine ss  c heck l is t s  e mp lo ye d  gear e d  

spe c i f ic a l l y  so  t he y wo u ld  no t  pena l i se  t he  a r ea  fo r  no t  ha v in g  

t he  ‘T O- BE ’  la yo u t  a t  a l l  t ime s .  T h is  s ho we d  in it ia t ive  a nd  

adap t ing  c he ck l is t s  t o  su it  ac t iv it ie s  a nd  no t  ac t iv it ie s  be in g  

adap t ed  t o  an aud it  p r o ces s .  
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I n o r de r  t o  s t and ar d is e  a l l  a r ea s  ac r o ss  t he  fac t o r y spe c ia l is t  

e mp lo ye e s  c a r r ied  o u t  sep ar a t e  a ud it s  o f  t he  a r e as  a nd  

co mp ar iso ns  co u ld  be  ma de  a nd  is sue s  h ig h l ig ht e d .  Co mp a ny X  

a lso  p r o v ide d  add it io na l  t r a in ing  o n  ho w t he  a r e a  s t andar d s  a nd  

in s p ec t io ns  co u ld  be  a d her ed  t o  a nd  he lp  w it h  s t a ndar d is a t io n  

ac r o ss  a l l  o f t he  a r ea s .  

I n  o r de r  t o  a ss is t  w it h  s us t a in ing  t he  a r eas  a s  pe r  imme d ia t e  po s t  

imp le me nt a t io n a nd  t o  enco ur ag e  o ngo ing  impr o ve me nt  it  wa s  

impo r t ant  fo r  Co mp a ny X t o  co ns t a nt ly  kee p  t he  mo me nt u m a nd  

suppo r t  fo r  t he  le a n  d r ive  go ing  w h ic h s ho we d  t he  co mmit me n t  

o f bo t h se n io r  a nd  ju n io r  ma nag e me nt .  Feed ba ck  w as  o pe n l y  

e nco ur ag ed  a nd  fa c i l it a t ed  w it h  we bs it e s  a nd  suppo r t  s t a f f  t o  

dea l  w it h  o ngo ing  is s ue s ,  ide as  a nd  s ugge s t io ns .  T h is  a ga in  w a s  

e v id e nc e  o f e mp lo ye e  invo lve me nt  a nd  e mpo wer ed  wo r ker s  t o  ge t  

in vo lve d  mo r e  in  t he  impr o ve me nt  a nd  inno va t ive  d r ive  t he  

co mp a ny w as  e nga ged  in .   

Fu r t he r  t r a in ing  a nd  u pda t ing  o f s k i l ls  wa s  pa r a mo u nt  fo r  

Co mp a ny X in  t r y ing  t o  in s t i l  t he  s t a nd ar d is e d  e mp lo ye e  

be ha v io ur  ne ce ss a r y fo r  t he  d r ive  a nd  C AN DO imp le me nt a t io n t o  

suc ce ed  a nd  su s t a in  a nd  t h is  o ngo ing  impr o ve me nt  is  a n e s se nt ia l  

e le me nt  in  a l l  o f t he  l it e r a t u r e  r e v ie we d .  

T he  t r a in ing  a nd  up sk i l l i ng  in  Co mpa ny X  a lso  he lpe d  t o  r a is e  

awar e ne s s  o f t he  he lp  a nd  su ppo r t  st r uc t u r e  t ha t  was  a va i la b le  t o  

e mp lo ye e s  i f  a ny is s ue s ,  d e fec t s  o r  ir r e gu la r it ie s  w er e  fo u nd  

dur ing  in s p ec t io ns  so  t ha t  t he y co u ld  r eso lve  t he m a s  t he y a r o se .   
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Chapter 7: Conclusion and Further 

Research: 
T he  o ver a l l  a im o f  t he  r es ea r c h  was  t o  inves t iga t e  t he  

imp le me nt a t io n  o f t he  C AND O v is u a l  wo r kp la ce  o r ga n is a t io n  

met ho do lo g y in  Co mp a ny X.  T he  p r ima r y o b je c t ive s  wer e  t o  

de t a i l  t he  imp le me nt a t io n a nd  r eco r d  da t a ,  t hr o ug h t he  u se  o f  

d ir ec t  o bse r va t io n,  da t a  co l le c t i o n a nd  se mi- s t r uc t u r ed  

in t e r v ie w s ,  a nd  p r e se nt  t he  f ind ing s  i n  su c h a  w a y t ha t  s ho we d  

t he  C AND O imp le me nt a t io n in  a  t r ue  l ig ht .   

T he  C AND O imp le me nt a t io n in  Co mp a ny X  wa s  t a i lo r ed  t o  su it  

Co mp a ny X a lo ne  a nd  a  lo t  o f p r io r  p la nn ing ,  p r ep a r a t io n a nd  

t r a in ing  w a s  do ne  up fr o nt  in  o r de r  to  g ive  t he  imp le me nt a t io n  

t he  be s t  s ho t  a t  succe ss  a nd  no t  t o  r ush a nyt h ing .  C le a r  r o les  a nd  

r espo ns ib i l it ie s  w er e  ide nt i f ie d  f r o m t he  o u t se t .  Ad equ a t e  

r eso ur ce s  a nd  fu nd ing  wa s  a lso  pu t  in  p lac e  so  t ha t  t he  ac t iv it ie s  

co u ld  be  co mp le t ed  o n sc hedu le  a nd  do ne  p r o pe r ly.  

T he  d e t a i led  r e se a r c h int o  t he  a c t ua l imp le me nt a t io n o f t he  

C AN DO v is ua l  wo r kp lac e  o r ga n is a t io n met ho do lo g y bo r e  s t r o ng  

r ese mb la nc e  t o  t he  ma jo r it y  o f t he  l it e r a t u r e  wr it t e n o n t he  

su b je c t .  T her e  wer e ,  ho we ver ,  s o me  s l ig ht  Co mp a ny X  

d if fe r e nce s  in  t he  w a y t ha t  ce r t a in  p has e  ac t iv it ie s  wer e  c a r r ie d  

o u t  wh ic h  wer e  no t ed  in  t he  r esu lt s  a nd  f ind ing s .    

T he  r e s ea r c h f i nd ing s  a nd  r es u lt s  s ho wed  t ha t  t he  

imp le me nt a t io n d id  r e duc e  wa s t e  in  a l l  o f t he  a r ea s  r es ea r c he d .  

E mp lo ye e  t r ave l l i ng  a nd  t a sk  t ime s  r educ ed  s ig n if ic a nt ly  a nd  

a r ea s  s t a r t ed  t o  be co me mo r e  e f f ic ie nt  a nd  c lu t t e r  fr e e  w her e  

‘e ver yt h ing  wa s  in  it s  p la c e  a nd  t he r e  wa s  a  p la c e  fo r  

e ve r yt h ing ’ .  U nnee ded  it e ms  w er e  r e mo ve d  co mp le t e ly a nd  

r eus ed  e ls ew her e ,  r e so ld ,  u sed  fo r  pa r t s  o r  sc r a ppe d  a s  

appr o pr ia t e  w h ic h a lso  he lpe d  s a ve  mo ne y fo r  Co mp a ny X.  T he  

wo r k  a r ea s  ha d  t r ans fo r me d  a nd  bee n r e inv igo r a t ed  int o  a  

c lea ner ,  p r ac t ica l  a nd  mo r e  e f f ic ie nt  p la ce  t o  wo r k .  Wo r k  
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s t a ndar d is a t io n  a mo ng  e mp lo ye es  s t a r t ed  t o  be co me t he  no r m 

t hr o ugho u t  t he  imp le me nt a t io n a nd  su s t a in ing  p ha se s .   

Ho we ver ,  t he r e  w er e  qu es t io ns  r a is ed  w he t he r  mac h ine  do w nt ime  

had  r e duc ed  a nd  t he  r e su l t s  a nd  f i n d ing s  wer e  no t  co nc lu s ive  

e v id e nc e  t ha t  t he  imp le me nt a t io n r educ ed  o ver a l l  a ve r ag e  

ma c h ine  do w nt ime  in  t he  a r ea s  r e se a r c hed .  T her e  w er e ,  ho we ver ,  

so me  ma c h ine s  t ha t  d id  a c h ie ve  i nc r e me nt a l  r ed uc t io ns  i n  

do wnt ime  bu t  fu r t he r  o ngo ing  a na lys is  ma y be  nec es s a r y t o  

es t a b l is h  w he t her  inc r e me nt a l  impr o ve me nt s  ac r o s s  a l l  ma c h ine s  

in  Co mp a ny X a r e  fo r t hco ming  fo l lo w ing  t he  in it ia l  

imp le me nt a t io n a nd  t hr o ug h t he  o ngo in g  impr o ve me nt  p ha se .     

T he  se m i- s t r uc t u r ed  int e r v ie w s  f ind i ng s  s ho wed  t ha t  t he  va s t  

ma jo r it y  o f  i nt e r v ie w ee s ,  w he n t he y  go t  t he  c ha nc e ,  a c t ua l ly  

e n jo ye d  t he  o ppo r t un it y  t o  ha ve  a  sa y in  t he  wa y t he ir  

wo r kp lace s  wer e  ma na ged .  T he  t r a in ing  be fo r e  imp le me nt a t io n  

a nd  t he  su bseq ue nt  o ngo ing  t r a in ing  d id  he lp  t he  e mp lo ye e s  

in t e r v ie we d  t o  be t t e r  u nder s t a nd  t he  l ea n co ncep t s  a nd  C AND O  

met ho do lo g ie s  a nd  g ive  t he m a  bu i ld ing  b lo c k  fr o m w h ic h t he  

d r ive  fo r  co nt inuo us  su s t a ina b le  impr o ve me nt  co u ld  be  a c h ie ve d .  

Due  t o  t he  e xt e nt  o f e mp lo ye e  invo lve me nt  in  t he  imp le me nt a t io n  

it  a lso  a c t ed  a s  a  fo r u m fo r  s ha r ed  lea r n ing  a nd  bu i ld ing  o f  

r e la t io ns h ip s  a mo ng  a l l  w ho  wer e  in vo lve d ,  fr o m t he  t ec hn ic ia n s  

o n t he  g r o u nd ,  t o  t he  co r e  t ea m,  a nd  r ig ht  t hr o ug h t o  se n io r  

ma na ge me nt  le ve l.  Op e n  ho nes t  co mmu n ic a t io n  w as  e nco ur age d  

t hr o ugho u t .  T her e  wa s  a  s h if t  fo r  t he  b e t t e r  in  be ha v io ur  a mo ng s t  

t ho se  int e r v ie we d  w hic h  wa s  e na b le d  by t he  c ha nce  t o  fe e l  

in vo lve d  a nd  e mpo wer e d  t o  t ake  ac t io n a nd  ma ke  de c is io ns  

co nc e r n ing  t he ir  a r ea s  a nd  r o u t ine s  a nd  t he r e  w as  a  s e ns e  o f  

p r ide  in  w ha t  t he y ha d  ac h ie ved .  Peo p le  w ho  had  ne ver  wo r ke d  

be fo r e  w it h ea c h o t he r  a r e  no w  jo in ing  in  t he  o ngo ing  

impr o ve me nt  e f fo r t  ac r o ss  t he  fa c t o r y a r ea s .  

I t  mu s t  be  s t r e s se d  t ha t  t he  imp le me nt a t io n  o f t he  C AND O  

met ho do lo g y in  Co mpa n y X  is  s t i l l  a n o ngo ing  p ro ce s s  a nd  

ca nno t  be  co ns ide r ed  a n  o ver n ig ht  s ucc es s  so  t ha t  t h ing s  ma y  
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s t a r t  s l ip p ing  a nd  r e t u r n ing  t o  a s  be fo r e .  I t  i s  o n ly a  fo u nda t io n  

f r o m w hic h  fu l l  lea n  imp le me nt a t io n  is  ac h ie va b le .  Co mpa n y X  

has  had  so me w ins  o u t  o f t he  in i t ia l  imp le me nt a t io n bu t  t he r e  i s  

s t i l l  a  lo t  o f wo r k  to  do  and  e mp lo ye e  invo lve me nt  is  t he  k e y t o  

ma k ing  o ngo ing  impr o ve me nt  su s t a ina b le .  T her e  w as  e v ide nce  i n  

t he  f ind ing s  o f  so me  o ngo ing  impr o ve me nt s  in  a r e as  s uc h  a s  

r a is ing  su gge s t io ns  a nd  id ea s  a nd  in  t he  a r ea  a ud it  p r o ce s s  w h ic h  

r e f le c t ed  t he  w i l l i ng ne ss  t o  ado p t  new id ea s  a nd  t ake  t he m 

se r io us ly a nd  ac t  o n t he m.    

T he  s t r o ng  s uppo r t  and  co mmit me nt  fr o m bo t h se n io r  a nd  ju n io r  

ma na ge me nt  a nd  e mp lo ye es  in  Co mpa ny X dur ing  t he  in i t ia l  

imp le me nt a t io n  pe r io d  need s  t o  co nt in ue  a nd  t he  e nco ur a ge me nt  

o f s ma l l  inc r e me nt a l c ha ng es  a nd  impr o ve me nt s  in  a l l  o f t he  

a r ea s  ne ed s  t o  co nt inu e .      

A po ss i b le  a r e a  fo r  fu r t he r  r e se a r c h o n t he  su b je c t  mig ht  t ak e  

in t o  co ns id e r a t io n a  fu l l  e mp lo ye e  p r o duc t iv it y  a na lys is  be fo r e ,  

du r ing  a nd  so me t ime  a ft e r  C AN DO imp le me nt a t io n a nd  no t  ju s t  

spe c i f ic  t a s k  t ime  a nd  d is t a nc e  t r ave l le d  impr o ve me nt s .    

Ano t he r  a r ea  fo r  fu r t he r  r e s ea r c h w h ic h ma y be  co ns ide r ed  is  a  

fu l l  Re t u r n O f  I nve s t me nt  ( ROI )  a na lys is  o f t he  fu l l  co s t  a nd  

be ne f i t s  o f  imp le me nt ing  a  v is ua l  wo r kp lac e  o r ga n is a t io n  

met ho do lo g y.  T he  ‘ inve s t me nt ’  s id e  wo u ld  i nvo lve  t ak ing  in t o  

co ns ide r a t io n t he  co s t  o f p la nn in g ,  spe c ia l is t  co nsu l t a nt s ,  

t r a in ing  r e so ur ce s  a nd  t he  co s t  o f ha v ing  a l l  s t a f f t r a ine d  a nd  

pu t t ing  e xa c t  co s t s  t o  t he  r e so ur ce s  ne ede d  t o  imp le me nt  t he  

met ho do lo g y.  O n  t he  ‘ r e t u r n’  s ide  t he  a na lys is  wo u ld  in vo lv e  

pu t t ing  co s t s  t o  a l l  u nnee ded  it e ms  r e mo ved  f r o m t he  fac t o r y a nd  

new it e m co s t  a vo ida nce  o ver a l l .  A ls o  t he  ma c h ine  a va i la b i l i t y  

inc r e as e  e f fec t  o n fac t o r y c yc le  t ime  a nd  p r o duc t  co s t s ,  and  

me a su r e me nt  o f  t he  co s t  o f  e mp lo ye e  t ime  sa ved  t r a ve l l ing  a nd  

ca r r y ing  o u t  a l l  d a i l y  ac t iv it ie s .  

So me fu r t he r  mo r e  in  de p t h r es ea r c h  int o  t he  o ver a l l  r e ac t io ns  

a nd  e mp lo yee  be ha v io ur a l  s h i ft  be fo r e ,  du r ing  a nd  a ft e r  

imp le me nt a t io n ma y a lso  be  wo r t h c o ns id e r ing .  A lt ho ug h t h is  



 81

fu r t he r  r e se a r c h  ma y t ak e  a  lo t  lo nger  t o  co mp le t e ,  a nd  bu i ld s  o n  

t h is  r e se a r c h,  it  ma y g ive  a  mo r e  co mp le t e  ho l is t ic  v ie w o f t he  

be ne f i t s  a nd  is s ue s  a s so c ia t ed  w it h a  c o mpa n y e mba r k ing  o n s uc h  

a  jo u r ne y.  

 

 

No t e :  Becau s e  o f t he  Co mp a ny X I P  Re s t r ic t io ns  t h is  

D is se r t a t io n r e ma ined  in  t he  Co mpa ny X a ppr o va l p r o ces s  

f r o m in it ia l  su b mis s io n o n 2 9 t h  Aug us t  2008  ( Ahea d  o f  

T he s is  s u bmis s io n c u t - o f f  da t e )  u nt i l  26 t h  J a nuar y 2009 .  

Appr o x ima t e ly T wo  T ho usa nd  wo r ds  had  t o  de le t ed  t o t a l l y  

a nd  o t he r  s ec t io ns  r e - wr i t t en i n  o r de r  t o  co mp l y w it h t he  I P  

po l ic y.  
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