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c l a s s  w a s  n o t  l e c ture -  type ins truct ion ,  and actual  

parts and products  were always u s e d  as objects ,  

Rather than verba l  c o m u n i c a t i o n s  by adopting 

workshop- type instruction, enlightenment w a s  perf orrned 

60  as to kccnly f e e l  w i t h  the body, 

Subsequently, under the unclerstandjng of designers 

and works tw.n&gerial s t a f f ,  VA w a s  sh i f t ed  to 

activity aiming at cost down of overal l  products, 

and the sum o f  money saved thereby was gradually increased,  

Thus ,  S A  w h i c h  largc.Ly c f foc t c 'd  c o s t  down was 

. adopted GX a .fu?lL s c a l e  as an e f f  ecstfve method of 

prof  it imp-ove:nent activity of - each ~ o r l ~ c 7 ,  The t i s I  

at H i t a c h i ,  a self-supporting accounting s y s t e m  is 

adopted f o r  each w o r k s ,  and each works manager is j 

i 
o b l i g a t e d  to o r a i n t n i r ~  p r o f i t  of thc works .  Consequently ,  

many re form a c t i v i t i e s  were conducted t o  improve p r o f i t s ;  

however, improvements such as V A ,  in which i t s  e f f e c t  

w a s  d i r e c t l y  observed, did n o t  appear, To - a t t a i n  t h i s  

objective, a c o s t  clown program w a s  or-ganized f o r  each 
- 

p r o d u c t ,  a n d  under t h i s  p rogram,  V A  was performed f o r  ench 

procluct, and tho f i n a l  ob j c c t l v c  w a s  t i e d  in w i t h  



1.:: irnprovcnents o f  profits i n  each works. This commanded 

the extremely interest of works managers who are responsible 

f o r  profitability of the works ,  so the V A  group w a s  formed 

with t h e  conbi-ed e f f o r t s  - o f  value  a n a l y s t s  b e l o n g i n g  t o  

several s e c t i o n s  of H i t a c h i ,  f o r m i n g  a project team f o r  

improvitlfi p r o f i t s  in each w o r k s ,  and  the team f u l f i l l e d  

those expectations. With t h e s e  o p e r a t i o n s ,  VA perfectly 

l a i d  t h e  f o u n d a t i o n  as a m e t h o d  of improv ing  management, 

Thus, VA b e c a m e  an au thor ized  a c t i v i t y  at H i t a c h i ,  : 

. m e m b e r s  of t h e  value anaJ.lrst staff w e r e  increased, 
' ! 

and an exclusive p o s t  for VA w a s  e s t a b l i s h e d  in almost ' 
\ 
i. a l l  I I i tach i  works. T o g e t l ~ e r  k-ith t h i s  fact, '%ho VA I + 

. , . 
i .  

Promotion C e n t e r  w a s  organized a t  the H i t a b h i  Head , 
: j 

Off ice, acd m e m b e r s  were repl .  e n i s h e d ; ~  w o r k i n g  conditions 
, 

w e r e  prepared to respond to t h e  h e l p  requistitions of 

each w o r ' k s ,  and an i n d e p e n d e n t  c o n s u l t a n t  group w a s  formed, 

After t h a t ,  many projects w e r e  planned and achieved.  
t h e  
Y- However, r e c c n t l y ,  c h m g e s  in econotnic s i tua t ion  and 

WL* improvement of scientific technology rapidly 

increased, causing t h e  life-cycle of p r o d u c t s  to be 

shortened;  thus ,  it w a s  considere'd effective for ultimately 



improving company profits t h a t  respec t ive  products 

be manufactured s u b s t a n t i a l l y  s t r o n g ,  r3 thsr t han  

cons ider ing  t h e  overall situation of the works 

i ' t s e l f .  Consequently,  ' - the t h e m e  of VA ack iv i ty  

w a s  g r a d u a l l y  s h i f t e d  to improving  t h e  make-up of 

each product: 

Product  make-up can be interpreted to consist 

of three important elements; that is, cost, delivery ' 
< 

schedule ,  and quality. The objects  of VA w a s  \ 
.! I 

- required to i n c l u d c  s h o r t e n i n g  the delivery schedu le ,  ; 
t 

i improve d e f e c t i v e  quality, a d  so on- - ins tcad  of I 

being l i a ~ i t c c i  to t h e  convcn t i . o n a l  c o s t  r e d u c t i o n  i .  
1 

study. 

These days, the ob jec t ive  ranges of VA are spread' 

o u t  n o t  o n l y  to include p r o d u c t  cost, and an improvc- 

m e n t  of f u n c t i o n  of p a r t s ,  b u t  a l s o  V A  of p e r i p l ~ e r a l  

c o s t s ;  t h a t  is, t r a n s p o r t a t i o n  c o s t s ,  packing costs, 

production facilities, and VA of softwares such as 

the f l o w  of business and processing, 

A t  present ,  owing to irtcreased l a b o r  c o s t  and 

raw materials cost, the rise of procured  material  cost 



is the  b i g g e s t  o b s t a c l e  to enterprise earnings; t h u s , '  

w e  are e x e r t i n g  e f f o r t s  to the VA of procured m a t e r i a l  

c o s t s ,  by r e t u r n i n g  to t h e  s t a r t  p o i n t .  

2. Effects of VA a c t i v i t i e s  

1x1 each N i t a c h i  works, an exclusive  VA group 

is e s t a b l i s h e d  and  -VA is always effectet l  in t h a t  works. 

A s  to r e s u l t s ,  at the beg inn ing  of the f i s c a l  year, 

VA programs for t h a t  f i s c a l  year and the anticipated 
I 

s l i m  which w i l l  be generated from VA are generally 
i 

r e g i s t & d  at the Head Office, and works a c t k i r i t y  is 

This effestivc s u m  is p e c u l i a r  to each w o r l c s ,  

the same as i t s  d i f f e r c n t  product t y p e s  and p r o d u c t i o n  

system;  however, it fluctuates f r o m  0.6:; to 4.0% of 

t o t a l  s a l e s .  HoQevcr, when t o t a l i n g  the e f f e c t s  

of IIitachi ovcra l l ,  t h e  average is around 1.7% 

-against  I I i t a c h i ~  s gross s a l c a .  

This amount w a s  i nc r ea sed  the p a s t  several 

years; however, r e c e n t l y ,  thcrc has been a tendency 

f o r  it to level o f f .  
* 



3 .  Organization of VA 

I n i t i a l l y ,  VA was i n t r o d u c e d  through t h e  

Materials Department. Consequently, v a l u e  analysts 

: k are assi:;ned to the Materials Department of most 

a 

a l l  of our works. A t  present, t o t a l  p e r s o n n e l  

arc 125, t h i s  number 'representing only:.O.l% of 

Hitachifs en t i re  enployeoa. Approximately 1-5 

p a r s o n s  arc d i s t r i b u t e d  to one works; the 
L 

average number is 3 p e r s o n s ,  .. : . A .. 1 

These s p e c i a l i s t s  are now working as p l a n n c r s  

and operators  of t h e  VA T a s k  Forcc  Project (hcrein- 

after abbrevlatcd to T F P ) ,  and as consultants f o r  

buyers of the Bfo.L-crials Department dnd d c s i g r l c r s . '  
* ? 

Further, they are engagcd in follow-up on t l ~ e  r e s u l t s  
. - 

of TFP a c t i v i t i e s ,  a c q u i s i t i o n  of various f n f o r n i n t i o n ,  

d i s s e m i n a t i o n  of t h a t  i n f o r m a t i o n ,  c o r r e l a t i n g  d a t a  

of c o s t  t a b l e s ,  and so on, 

They arc chosen from d e s i g n e r s ,  i n d u s t r i a l  

sngineers, and purchasers of materials in works; 

60% of the. 3-25 persons  ore engineers. 

The averege experience . c o n s t i t u t e s  only around 
* 

four years;  however, the o l d e s t  employee has 

12 yearst experience. 



As staff organizations, the l3itach.i Head 

Off i c e  mainta ins  an ~ c c o u n t i n g  Department, M a t e r i a l s  

Department, Technical Administration D e p t . ,  Business 

S y s t e m  & Data Processing D e p t j ,  Personne l  & E d u c a t i o n  
a 

Dept . ,  Adtninistration Dept. ,  and s o  on; however, 

the VA Promotion Center was organized in the 

Bfaterials  Departmen-t. 

Xn thc VA Pro tmt ion  Center,  approximately 

20 persons arc aos ignod and engaged in the business  

of coobi15ation, t raixing; analysis, and development 

of V A  a c t i v i t i e s ,  
\ 

/----- - 
codii inat ion activities i n c l u d e  - ' t o t a l i ng  of 

the aforcn~cnt ioned  VA r e s u l t  estimates of each works 

and follow-up, i s s u i n g  reports to t h e  management 

s t a f f  ,' and m o n i t o r i n g  to attain ihc sum o f  cff ects. 

Ln n r ~ a l . y t i c  a c t i . v i t i e s ,  m a l y s t s  i n  the VA 

Promotion C e n t e r  are d i v i d e d  i n t o  a t e a m  composed 

of 3 to 4 analyst3 who a r e  effecting analysis 

together w i t h  w o r k s  member's for two or three months  

on f u l l ,  t ime,  s t a y i n g  in the works to assist works 

project a c t i v i t i e s .  T h i s  nqsistance activity has 

been continuing for five years, and 25 projects were 

s e t t l e d  over the r e c e n t  post year and a h n l f .  The 



number of personnel and the  period changes 

according the objective project scale. Since 

the team is a l l o t t e d  d i f f e r e n t  products  each t i m e ,  

team p e r s o n n e l  become specialists who are w e l l  

versed in various fn fo rmat ion .  

Devel-opr~ent and research activities i n c l u d e  

gathering i n f  o i rnat ion o u t s i d e  the comparly and 

u z o d i f y i n g  it i n t o  forrns u s a b l e  i n s i d e  Hitachi  

works ,  or s t a f f  members i n t r o $ u c c  papers and so on, 

c o n t r i b u t i n g  to t h e  e f f e c t i v e  advance of the 

activity. 

The I n f o r m a t i o n  C e n t e r  is k o c a t e d  in the  VA 

Promotion C e n t e r ,  whore i t s  staff members gather 

n e w  information f r o m  suppZicrs of p a r t s  and 

m a t e r i a l s ,  and distribute the f a c t s  to each works 

in the form of printed L e a f l e t s ,  

Connections between VA s p e c i a l i s t s  d i s p a t c h e d  

to various works are p e r f o r m e d  through p e r i o d i c  

meetings f o r  exchanging inf o r n a t i o n  by forming 

f5ve groups of s i m i L a r  p r o d u c t i o n  systeins, 

4. Training 

T r a i n i n g  plans  aimed at Hitachits overa l l  . 

emyl.oyees n r e  c s t a b l i o h e d  in t h e  Personnel and 

Educat ion Dept. and enforced by t h i s  depa r tmen t .  

- 8 -  



In thoso courses, instruct ions  f o r  fundamental 

consideration of VA are inc luded .  

Instructions carr ied  o u t  by the VA are mainly 

i s s u e d  to VA s p e c i a l i s t s ,  and a type of 4- to 5-day 

workshop seminar is adopted.  ( R e f e r  to the 

separate  t a b l e  for c o n t e n t s ) ,  

5. Fundamental steps of VA 

The fundamcnta l  steps of Hitachi VA are 

d i v i d e d  i n t o  t h e  f o l l o w i n g  eight procedures: 

S e l e c t i o n  of objective 

C o s t  a n a l y s i s  

Creat ion  phase 

Evaluation phase 

Assurance phase 

Re~orimaendation and follow-ups 

S e l c c t . i o n  of ob jectivos . 4 

The o b j e c t  of a project is s e l e c t e d  by 

the f a c t o r y  manager ,  -tire Design S e c t i o n  h e a d ,  and 

. so f o r t h ,  c o n s i d e r i n g  the' p r o f i t  and l o s s  

of p r o d u c t s  and fu turr? c i rcumota i~ces .  Especially, 

- 9 -  



at present ,  p l a n s  are e s t a S l i s h e d  by s e t t i n g  

the t i m i n g  of m o d e l  change's or new m o d e l s .  

In order to prevent. any loss in p r o d u c t i o n ,  
the 
Y works for ordering p r o d u c t i o n  system w i l l  

adopt as an objective of VA orders  such as 

those tha$ supposedly go i n t o  the r e d  on an 

advanced cornpar ison between t h e  ordcr amount 

and t h e  expccted mznuf u c t u r i n g  cost.. 

N o t  only the p r o d u c t  profit and l o s s ,  but 

- d . s o  as a means of j.rnprovirzg p r o f i t s  for 

overal l  s e c t i o n s  of t lrc works, a p r o J e c t  

( i n t e g r a t e d  s y s t c t d  is adopted  as one  of the 

recent  features. 

Regarding small projects, sometimes they 

are oxganizcd by a d o p t i n g  common p a r t s ,  
I *  

b, C o s t  analysis 

Contents uf px-odv-ction c o s t s  are d i v i d e d  

in to  m a t c r - i d .  c o s t s  and l a b o r  costs; 

regarding  l a b o r  c o s t & ,  they are analyzed 

by d i v i d i n g  them i n t o  nmn-tmuss of each 

manuf'ac t u r i n g  proc c s s ,  

A l s o  r e g a r d i n g  m a t e r i d  c o s t s ,  n o t  only 

raw m a t e r i a l s  hut a l s o  processed parts, 

assernbled  p a r t s ,  a n d  all. purchnscd r n n t c r i n l s  

are J n c l u d e d ,  T h u s ,  o t h e r  than raw m a t e r i a l s ,  



a l l  partsnare d i v i d e d  i n t o  material c o s t s  

and production c o s t s  to a t t a i n  d e t a i l e d  costs 
' 

of purchased m a t e r i a l s .  31oreover, con ten t s  

of c o s t s  if secondar). subcontractors m a y  
d 

be pursued of deemed necessary. 

Regcrding the o t h e r s ,  we arc now s t u d y i n g  

t r a n s p o r t a t i o n  costs, packing c o s t s ,  installation 

c o s t s ,  and so  f o r t h  whi-ch arc excluded from 

productions cos.ts under *tile concept t h a t  t h e i r  

conteats s h o u l d  be  analyzed in d e t a i l .  

- c .  Function def izlition 

Regarding t h o  understar ld5.n~ of the f i m c t i o n  - 

of on object, it is l i r u i t o d  o x l y  to a range where 

The reason is d u e  t o  t he  complexity o f  Japanese 

terms. If w e  adhere to thc expressing 

method, too ~ m c h  t i m e  is l o s t  and should it 

entai l  much trouble, it does not  r e l a t e  Lo 

acquis i t ion  of unique i d e a s ;  thus, we judged 

. it ineffective. 



_ .  _ _ - - -  - 
d. Investigation h 

Thf s is mainly pcrforned for market 

research and invest igat ion at Hitachits group of 
- .. 

w o r k s  Since thcre are many works and 
1 

different quality products are manufactured, a 

considerable amount of various informat ion  can 

be c o l l e c t e d .  For information concerning 

other coapanies of he same trade ,  purchase of 

e lectr ic  apparatus for domestic use is possible; 

however, regarding other products, collection is 

. d i f f j - c u l t ,  and a l s o ,  rnarltet research for 

foreign countries is no especially performed. 9 
0 .  ~$cat_i .on phase 

k brainstorming method is mainly adopted, and 

regarding o the r  methods ,  they may occasionnllY 

f. f h d . u a t i o n  phase 

T h i s  is a s t e p  to embody thought-:ut- 

i d c n s  among t w o  or three groups,  a f t e r  d i v i d i n g  

ideas  i n t o  every function. Moreover, a f t e r  

per forming  d e t a i l e d  information collection, 

c o s t  calculation effected and drawings 

n r o  made when required. 



A d o p t i b n  or rejection of embodied suggestions 

is dctcrmined after evaluation of each manager 

and head o f  the !product ion line i n  charging the 

d e s i g n ,  material, production, i n s p e c t i o n ,  and 
4 

SO OR. 

R.  Assurance phase 

Judgment a s  t o  whether o r  not adopted 

suggestions cun b e  technically f e a s i b l e  is 

made after t e s t i n g  a model. Conscquently, in 

many cases, t c s t s  are performed after a long 
t h c  

t i m e  has passed; ihno>"assurancc p h n s c  is 

n c t u n l l - y  entrusted to the Inspection Dcpartmcnt 

on t h e  l i n e ,  s i n c e  t h e r e  is no s p e c i a l  t e s t i n g  

f u n c t i o n  i n  t h e  VA group in each work. 

g. Recornnendations and fo l l ow-ups  

Suggestion papers  are prepared and submitted 

in a step to obtain e v a l u a t i o n .  In the suggeotion 

paper, the s u m  to be r e d u c e d  and m o d i f i c a t i o n  

contents b e f o r e  and aftcr V A  are entered;  *hen 

accepting n suggestion by t h e  l i n e ,  drawings 

are corrected a c c o r d i n g  t o  thcsc  suggestion 

contentsc 



In many cases ,  actual m o d i f i c a t i o n s  are 

completed after s ix  months to one year f r o m  

the date a YA suggcstion was applied, and 

follow-ups a r e  performed p e r i o d i c a l l y  

during t h e s e  p e r i o d s  f o r  conditions of adopted, 
# 

modifications by VA s p e c i a l i s t s e  

- Concerning l a r g e  pl-o j c c t s  , planning papers 

to a t h e  ser ies ,  and according to this paper, 

overall p r o g r e s s i n g  conditions are fol lowed. up. 

I 
. 6 .  Task f o r c e  p r o j e c t s  

One of f ea f .~uws  of H i t a c f z i  s VA i n  VA act iv i ty  

by the TFP, Large projects are always compl-eted 

by utilizing t h i s  TFP. 

The org;.onizati..srz of a TFP team consists of 

20-20 persons ,  t he  ~ucmbers c o n s i s t i n g  of a designer 

in charge, produc t ion  eng inee r ,  prociuction line 

staff, inspect or, mate r i a l  pcrchascr , value analyst, 
and so f ortb,  O c c a s i o n a l l y  a des igner  unrelated . 
to a particwl.ar product is added, I.loreover, t h e se  

members are divLdeci i n t o  full-time members and 

part-time members w h o  join t'he ';ask when necessary. 



F u l l - t i m e  mernbers.are a lmost  ent irely  separated 

from t h e i r  present jobs for one to two m o n t h s ,  

becomi~lg VA specialists. The other members work 

about 1/3-1/4 of the entire planned days. 

Before initiating TFP, several  VA s p e c i a l i s t s  

and designers in charge prepare drawings, tho product, 

c o s t  data ,  an,ilao on to rationally effect t h e  

operation. Especially, regarding the c o s t  data for 

purchased materials, it is unnessary to d e s i g u a t e  

vendors to prepare  d a t a  about  one month before 

stn?:-ting operations. 

The f i r s t  several days of a p r o j e c t  schedule 

are used to explain data and product functions. 

Subsequently, concept of an idea is introduced, 

and after t h a t  a rough arrangemelit is pcrfhrmed;  

then informat ion  is col-lccted to discuss the 

possibility of t h i s  idea. A f  tcr tho i & r o d u c t i o n  

of an i d e a ,  thc s a a e  operation is not pexfonued 

by all members at the same hime.  S o m e  of them 

investigate the actual c o n d i t i o n s  of vendors,  while 

some of them reinvestigate the factory mnncfacturing 

s i t e ;  that in, they function separately. 



I 

When the respective work division receives . 

an outline of conclusion, evaluation is reperformed, 

and a suggestion paper for f i n a l  conclusion is 

prepared. 

Schedules and methods largely differ according 

to t he  typos of p&ducts and the project  scale; 

howovcl*, rough procedures are the same as already 

mentioned. 

llm o b j e c t i - , ? ~  i o  given to a team according to 

reducing the rate of manufacturing c o s t s ,  the 

rate ranging from f , l b  to SOY{ ,  
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.. 

( 3 )  Mainly regarding the occupational engineers and 

entry engineers amons the production engineers, 
of 
6 plen.se indicate the details their daily operations, 

and their time allocation. 

( 4 )  18 the r e s u l t  of rationalization achieved by the 

company's production eng'i~ieering applied . t o  the 

Production Dept. of thc vendor as well? 

(Note: In Hi toch i ,  a part  of manufacturing operations 

i n  performed by subcontractors which are* 
the 
v so-called venders herein, to decrease work . 

load. ) 

(5) A r c  there any examples of VA proposals adopted , 

+d< 
regardins changes of designs and drawings? 

1 .  ( 6 )  A t  what phase among production phases is VA operation. 

perf ornred? 

- (7) What function do the production engineers perform 

in VA operation? 

(8)  With what phase of VA operation is the Bell Laboratory 

re la ted?  

( 9 )  Dy what means is information regarding prdduction 

engineering and purchasing exchanged among factories? 



(1) Regarding products of intermittent productions, or /, 
1 

made to order, if no standardization is effected 

Q ' aimultaneoualy with VA operation, i t  is very difficult 

for the euterprise on the whole t o  expect cost reduct+on. 

In VA proposals, on the other hand, itis often recommended. 

to use  special p n r t s  end materials to achieve cost 

reduction of the object, which causes the counter 

effect  to standardization 

<e would l i k e  to know h o w  your company copes with 

contradiction. 

If poss ible ,  please indicate related examples 

and procedures. 

IIow is inf ortnnt ion exchanged between the standardization 

exp-editing group and the VA group? 

Are there examples i n  which the standardization 

expediting group and the  VA group jointly conduct 

j e c t a  of cost reductioll etc.? 

If there are examples of the above, please explain 

how to measure the e f f e c t  i n  these'case, evaluation 

items, project management, and so on. 



( I )  Explain  under  what sys t e i n  evaluation is made-in your 
f 

cnrqmny--on the q r ~ a l i t i e s  of p n r t s  and materials 

~nnnufnc trri-rd for trial according to VA proposals ,  

or parts and mnterinls procured a s  a result of 

~nnrlrot rcsonrch. through VA activities e t c .  sp:2) .egnr.in,; p a r t s  mw.~ m a t e r i a ; .  purchase. outside, 

w h a t  dopnrt~ncnt  executes the qualification and 

( 3 )  It is difficult to previously e s t i m a t e  the amount 

of now p n r t s  and materials found as a result of 

/ VA. In case a large amount of these parts and 

\ materials is brought to the Fualificntion Test 

' Dept .  a l l  a t  once,  i t  takes a long t.he t o  complete 

e v n l w  tioli, resul tins i t ;  delay in m n n i f  esting t>e  

/ effect of VA or achievin= c o s t  reduction. 

- - 19 tllcrc any method to solve the above problen~s? 

I ( 4 )  How i s  t h e  Q u n l i  ty Assurance Dept. participating 

I i n  the VA project?  

I ' (5) In  case  of  the VA ?reject, what depantrnent is 'LO plan-- 

1 a t  what phase--the test schedule and test items 

Q C C  the proposal? 



The fact is t h n t  Hitachi so far has not been 

eager to reduce inspection man-hours in the VA project 
1 

for fear that reduced inspection man-hours involves 
Z 

the risk oC lowered quality. 
. . 

If your company has examwples of achie*ing 

decreased inspection man-hours VA technique, while 

solving the above problem at the same t i m e ,  we 

would l i k e  t o  know about thorn. @ - -  

In your company, is the cost incurred by the customer 

through use of products furnished by us ( e m g e t  running 

.cost end maintennnce cost) taken as a part of the 

denominntor (or cost) in the following formula? 

F w l c  ti on 
Value= Cost 

VA makes a thorough investigatio n of f uzictions. 

A s  a r e s u l t ,  the designer is forced to incur s 

risk of lowered qual i ty  and re l iab i l i ty .  

Is there any measure for m i n i m i z i n g  this-risk? 



(1) If ion condnc tins V,l a t  the it & D phase, at what s t a p  

of the R & D p l ~ a s e  i s  i t  conducted? 

For cxnarplc , when cot;pleting the is t design, 

product i o n  drawings. 

( 2 )  condrlcting VA at tho n & D phase, how is the 

mnolmt o f  c o s t  reduc t ion cn lcu la  ted? 

the prodw tion release time. Wlnt  i s  a s o l u t i o n  for 

this? 

'&en corltluc tins V A  n t  the R Sr D phase, are there  any 

par t i c l i l ar  teclmic,ucs employed? 

/T-1s i t  o h i i ~ ~ t l  to perfoi-*I Vli a t  the R & J phase 

c e r t a i n t y  f o r  any 2roduc t? 

( 6 )  I f i n n  colltlucting VA at the n & D phase, what is taken 

i r l t  o considc3.ra tion? 

stage of the R Rr il phase is cost examined? 
-. - M ~ e n  recciviny; an order f o r  a - t r i a l  p r o d u c t ,  

s p e c i f i c n t i o i ~ s  changes arc made many times by tho 

custoerer. A r e  there c a s e s  of performing VA on 

such an article on o r d e r ?  



exccu t e s  project  nrnnn~arnci'lt of VA? 

10) nogarding VA a t  tho R E; D phase, w h a t  method i s  

used  for functional '  analysis? 

'P- 
Regnrding VA a t  the Xt & D phase, w h a t  method i s  

umd to ovaluntcWan idea formed a t  the c r e a t i v e  

phase o f  the VA project? 

n setting the target  cost o f  a product, i s  the 

or  module? 

target  cost broken down t o  the level of  subassembly 

n breaking down the target c o s t  i n  (12) 

above, how i s  the target  cost of subassemblies or 

l u l e s  determined? 

( l l k )  Prior to releasing drawings t o  the production shop, p J e s i ~ n  reviow i s  usually pcrfon~led. Does the VA 

group participate in t h i s  case? 

(15) In what formality  i s  ticsign r e v i e w  in tho above 

item (Ilk) -conducted--eeGe , committee meeting, temporary 

meeting called by the design department, o r  

preliminary meeting of  indviduals? 



- QTJi3STTONATI1E RELATING TO VALUE AXALYSIS ( V A )  (PART 1x1 s *' 

(1 )  I s . f u n c t i o ~ l n l  analysis conducted on a complete s e t  

or .a complete sys tem? 

( 2 )  Ilow i s  evaluation performed on the appearance, maintenance, 

nnd reliability in (1) above? 

( 3 )  What types o f  techniques  are employed i n  functional 

analysis? 

( 4 )  Is tho VA schedule  on the  product definitely entered 

i n  the p r o j e c t  schedule thereof? 

(5) What department makes the p r o j e c t  schedule  of the 

product in (4) above? 

(6) At what phase of the p r o j e c t  is the project schedule 

to be set up in ( l i )  above? 

( 7 )  Is case VA proposals are conchicteci s t e p w i s e  instead 

of being adopted s i rn~~ l tn i l eous ly ,  i t  becomes very - 
difficult to acquire a g r a s p  o f  the actual amount of 

\ cost reduct ion .  1s there any adequate countermeasure 

for this? 

product of int  e r t n i  t tknt production, or 
* 

made t o  order, there  is--in many cases--no 

01 time or expenditure necessary t o  examine 

. proposa ls  by t&l  manufacture and testing. 

IS T H L X  kkV AUEQUATC SOLUT I Oh FOa TH I :; ? 

at ion 



PRODUCTION ENGINEERING AND VA . 
. 

(1) Which do you manufacture--standard produets or . 

products m n d e  to order? 

( 2 )  What is the production quantity per month; of each 

pr.oduc t ( m i n i m u g ,  average, maximum) 'l 

( 3 )  Do customers ==&ire you t o  reduce pdrSeb periodically? 

(4) In the above case ( 3 ) ,  do you reduce prices ab.=a 
' ." 

?- I 

result of cost reduction by means of VA and so on? 

( 5 )  In item (!A), do customers in the VA - ' .  

praject  concerned? I - . -.. . 
b, 

( 6 )  . How is the Production Engineering Department 
. %  . 

( 7 )  Is an organisntioll  or system established to support 

the Production Engineering Dept.-in the factory? . 
' < 

F o r  example, i s  such a function & ~ c l u d e d  in the 

functions or the Head Office or laboratory? 

( 8 )  Is the result of rationalization achieved by the 
c. 

company's production engineering appl ied  ,;to the. 

Production Department of subcontractors as well? 

*(Note: In Hi toch i ,  a part of  manufacturing operations 

( 9 )  What function d o  the production engineers perform - . - 
X 

in VA operation? . . 

, 



,ZRTISTIC DZSIGN C O S T  A h i  FFTCTIOXAL COST 
- -*- --- 
0 

\ 0 -  
-0 

.. . 

(1) How i s  funct i o n n l  evaluation .effected on a r t i s t i c  design?. 

allocation o f  cost  accountability (alLocation of 

target cost applied to tho'  Function Design Dept. 

and the A r t i s t i c  Design Dept., or i s  allocation 

cost reduction i n  the VA project applied to each 

Dept? I 

( 3 )  If tho answer to the above question is "yes1*, please 

explain it by specific examples. 

is used for the allocation of function ca 

artistic d e s i g n  cost? 
* 

ner does the VA group have a bearing on 
M v  

hat departments participate in artistic 

des ign d e  tornaination? 

:lase of tile product cycle -is the drtistic. 

c l e s i ~ n  de t ormineci? 

a r t i s t i c  des ign  planning i s  brief ing on the 
1 

product funct ion and cost m a d e  to the person in char 

ic design planning? -- 



HOW TO P ~ R F O R P I  VA IN % APPARATUS INDUSTRY -- - 
C 

What kind of measures do you use in estzrnating ' 4  

a 

results*  of VA in wafer pro'cossing atepee such -as 

diffusion end photoengraving? For example, 

quantity of  processed wafers per head, term or cycle . -  . .I - . , 
r ,  . <,!. . " 

necessary for obtaining finished pellets from starting 

wafers, the rate of operation of apparatus b e g .  diffusion 

furnaces). . 
L 

+. , -  . . 
Is VA also applied to purchased equipment, auxi~inry 

, , 

ri. 

furnishings, jigs and tools? '+ Y, 

describe the system your 

Especially, h o w  do you cooperate with 

division of production engineering? 

company uses* 

people in the 

- v *  
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( I t  ) Numbers of f u l l - t i m e  VA group m e m b e r s  

liead o f f i c e  10 

korks Each works 1 t o  5 

( ~ v e r a ~ e  3.8 men) 

( 5 )  Average age of full-time VA members 

liead office and works  20 t o  48 years  

(Average 31 y e a r s )  

( 6 )  Profess ional  background of full-time V A  members 

Purchasing 4 GX 

Design 4 0  

Industri a1 engineering 14 

7 Speciality of fu l l - t ime  VA members 

Engineers 58% 

Clerks  42 

( 8 )  Number of years  of VA a c t i v i t i e s  experience by 

full-time VA members 

liead office and works 

1 t o  12 years (Average 

about 4 

( 9 )  Functions of full-time VA members 

' h e  VA Dept .  is a s t a f f  department and is 

to do no more than to advance proposals or give  

advice to line departments. 
. 

(10) F u l l - t i m e  VA m e m b e r s  are granted no s p e c i a l  

favors or treatment. 



(11) V A  e n g i n e e r s  Y O  f a r  ~ H V C ~  no business r e l a t i o n s  

w i  t h  s o - c a l l e d  YI-sten]  e l lg inee l - s  w h o  design s y s t e m s  

e s t i m r r t e t j  arnourjt of c o s t  reduction t h r o u g h  VA 

a f t e r  e f f e c t i r l g  ;id justment by m u t u a l  irgreeemt 

w i t h  tile Design bcrpt. ,+lid s l i b m i t s  i t  t o  the  

w o r k  gcnersl rndnir y e r  for approval, 

5 ,  V A  Operat ion  

( 1  ) (;ritc .rions for s t S l c c t  ing objects of VA operation 

arc  descr ibed  be1 o w :  

1 .  A p r o d u c t  w l l i c h  h a s  great w e i g h t  i n  o u t p u t  

i ind makes  it s m ; t l l  p r o f i t  or g o e s  i n t o  the 

r e d  , 

2, A product  w 1 1 o s e  output  i s  e x p e c t e d  t o  grow in 

the f u t l l r e ,  t h o u g h  p r e s e n t l y  s u i a l l .  



A product whose s e l l i n g  p r i c e  w i l l  have to 

he lowered in anticipation of decrease in 

compet i t ive  p r i c e s ,  and which i s  large in 

output ,  

li , A product i t )  the  11 8 D phase w l ~ i c h  i s 

expec ted  t o  g r o w  i n  sales i n  t l ~ e  f u t u r e ,  

2 A n  o b j e c t  of V A  operat ion  i s  d e t e r m i n e d  by t h e  

f o l l o w i n g  procedures ,  

1 .  Where yupport of VA l 'ron~otion Center,  Head 

Office is n e e d e d :  

The Material  D e p t .  general  manager i n  

a concerned works s e l e c t s  a11 o b j e c t  a f t e r  

e f f e c t i n g  a d j u s t n l e ~ l t  by nnitual agreement with 

the  Design Dept ,  general manager, which is 

approved  b> t h e  work'rgeneral manager. ?'hen, 

adjustment is mdde on t h e  matter by n l u t u ~ i l  

agreement be tween the wor-k'b genera l  manager 

and the genera l  mdnager o f  VA Pron~otion Center, 

Iicad Officc. While cons ider ing  the  r e l a t i o n s  

w i t h  o b j e c t s  of  VA o p e r a t i o n  i n  other works, 

the General Manager of V A  i'romotion C t h n t  er 

examines and decides on whether or not VA 

members of  the  Head Off ice  are t o  p a r t i c i p a t e  

i n  VA operat ion  of the  concerned product ,  and 



su t~ iu i  t  s his deci s i o n  f 01- a p p r o v a l  t o  the 

Plat e r - j  . r l  Uep t . Gener n l  Mirr~agcr- , Head 

O f f i c e  rand the  e x e c u t i v e  marldginy d i  rector 

i n  c h a r g e ,  

w o r h s  ; 

' h e  N,i t e r i  a1 D e p  t . generttl manager i n  

t'fle works s t ~ l c c t s  ;in o b j e c t  a f t e r  e f f e c t i n g  

ad j r l s t m e n  t by  mutucrl agreetnent w i  t h  the 

D e s i g n  bcp t . gerler-dl nlanagtlr. 'rhe work ' s 

yc.nerrtl  i w n ~ i y c r  t n , ~ k e u  n dec  i s l o n  on t l ~ c  

o b j e c t  a f ter -  f u l l  d e l i b e r ~ t i o n  at a council 

o f  gent'r ';l tn~in;tgt?l- s . 
3 VA o p e r a t i o n s  b y  t i i s k  f o l - ce  (When sr1ppol.t i s  

effected by llrclti Office V A  n~ernhi>rs) 

1, N u m b e r  of V A  operiit i oils 

X v v r n g e  16 o p e r a  t ioris/ycar 

2 .  Number of nlctr~berrr p a r t i c i p a t  i n g  i n  one p p e r a t  ion  

littad O f ' f i  c e  VA n~rtmber- 3 - 11 m e n  

h r n l ~ t ;  t - Y  f r o n l  tile w o r k s  V n r i  es accord ing  

to the project s i z e  

3. I't:l.io(f of a projtbct Average 2 months 

li . l i egar-ding pi lrsor is  p d r t  i c i p r t t  ing  i n  a p r o j e c t  , 

t i lose ottlex- tllan VX n~ettrbers ~ l a o  work or1 a 

full-time b ' i s i s .  This i s  e s p e c i a l l y  true o f  

I j t ls ign D e p t .  personnel. 



5 .  Number of d a y s  n e c e s s a r y  f u r  each  step o f  VA 

(Example ) 

Itadio corn- 
nmnicat ions  
ecjr~ipmen t 

a C o s t  a n a l y s i s  1 week 

b e  Funct ion  e v a l \ l i l t i o r l  2 weeks 

c .  l n v e s t i y a t i o n  ( infortu-  
ation i n c l u d e d )  

1 week 

d o  creation 1 week 

e ,  Evaluatiorl i ~ n c i  assurance 2 w e t ~ k ~  

f . R e  cornnwnda t i on 1 week 

U i g i t a l  
equipment 

1 week 

2 weeks 

2 weeks 

1 week 

2 weeks 

1 week 

6 ,  I'ersorls ot l ler  t l l ~ r l  V A  members who participate in 

VA projects: 

Design erlyincers (r~lt~ctrical and mechdnieo'l ) 

Industri d l  el lgineer-s  (or product ion  e n g i n e e r s  l 

quality ~ s s u r a n c e  engineers', 1 

In certain cases, engineers i r l d i c a t e d  by an 

~ t a t e r i u h  may n o t  particjpate, 

3 , hgiwding VA operations t o  be executed by the 

task force, tile operatioils range from c o s t  analysis 

t o  I-ecommendations. LJpon the c o m p l e t i o n  of VA 

operations, t l ~ o s t ~  jobs  d t the f o l l o w - u l )  phase 

including experlmrrnt , tri a1 manufac t urt: , and q u a l i f  ic- 

a t i o n  test are pcrfor-med by works l i n e  personne l  

a s  t h e i r  d d i l y  d u t i e s ,  



st  arldpoin t , 

In t t l  is cirse , V A  operations tire 1)erfortnt:d--by 

r e f e r r i n g  n m a i t  t e r -  t o  t he conference  '1s n c b c e s s a r y - -  

simultaneously w i  t h  da  i l y  o p e r a t  i o n s .  

j u s t i f i ~ h l r  c o s t  f o r  e. ich funct ion  is d e t e r m i n e d  by 

c a l c u l d t i n y  t h r o u g h  a f'or-.ced d e c i s i o n  ~ r l e t l ~ o d  a f t e r  

con~pos ing  a f u n c t i o n  t r e e  o r  FAST t i lc igram. 

l i egarding  a cornyl icdted p r o d \ i c t ,  i t s  cost i s  

/ t u  determined m o s t l y  by the designer a c c o r d i n g  his 

experience  or by r e f t ~ r r i n g  t o  c o s t  d a t a  o f  s i t u i l a r  

p r o d u c t s  cnL~riufactured i n  the p a s t ,  

i 6 )  A FAST diclyr-arn i s  d r - , * w ~ l  u p  i n  most  c a s e s .  

( 7  ) W l l e r - e  n e c e s s ~ r r y  , V A  o p e r a  t i ons  a r e  i l l  s o  p e r f  orwed on 

a product  i n  the  p r o d u c t i o n  p h a s e .  

( 8 )  khile t h e  amotrnt of cos t  reduction crchieved through 

V A  i n  t h e  e n t ~ r e  works c o n s t i t u t e s  ir p d r t  o f  the  

w o l - k ' s  b u d g e t ,  'is p r e v  i o u s l y  tnentiorlctl, this  i u  a 

sum of p r e d i c t e d  a m o u n t s  of c o s t  r e d t i c t i o n  t o  be 

achieved through V A  or1 respective products or p a r t s ,  



/ t h e  ( 3 )  A VA proposa l  is advanced by work's Material 

Dept.  general manager t o  tile Design D n p t .  

general manager concerned. 

(10) The concerned Design U e p t .  g e n e r a l  man'rger is 

a u t l l u r i z e d  to rmhe a decision on , idopting t h e  

advanced V A  proposal after examining the 

content s .  

Follow-up on l b w  VA E'roposals A r e  E f f e c t e d  

(1) Neither  a c o m p u t e r  n o r  A business michine  is used 

for follow-up on how c o n t r o l  i s  t o  be e f f e c t e d  over  

the r e v i s i o n  of drawings accor .d lr lg  to the VA 

proposal  of on h o w  a V A  p r o p o s a l  is to be con- 

d u c t e d .  

( 2 1 ,  ( 3 ) ,  and ( 4 )  

EDl's is p a r t l y  enlployed for  totaling t h e   mounts 

of c o s t  reduction through VA. 

If p o s s i b l e ,  t h e  dmounts of c o s t  reduct ion  

t h r o u g h  VA are totaled when ordering parta and 

m a t e r i a l s  c o n c e r n e d ;  otherwise, t o t a l i n g  i s  effected 

wllcrl the a c t u a l  rnanufact~rriny c o s t  of the concerned 

p r o d u c t  is suumecf up after c o m p l e t i o n  of manu- 

f a c t u r e .  Efll'S is employed in the former. case. 

( 5 )  Follow-up on how an i n d i v i d u a l  V A  proposal is b e i n g  

conducted is y u r f o r n ~ e d  by the concerned line depart -  

ment, while i t  is observed by t h e  w o r k s '  VA 

department. 



h o r k u  t o  i n v e s t i y ; i t c  t h e  s t a t u s  o f  h o w  follow-up 

f a c t o r s  c r e n t i r l g  'In i n c r e a s e  i n  corrinroctity p r - i c e s  



( 4 )  I'ersonnel of other d e p a r t m e n t s  (such a s  

designers ) undergo training in VA by participat- 

ing in a VA,project, which is a c t u a l l y  OJT. 

( 5 )  A one-week workstlop seminar i s  held for  section 

r m n a y e r s  of  subsidiary cornpc ln i~s .  

8 .  I ( t . ln  t ion be t w e e n  i ' t r ~ . c t ~ a u e  Department 'r11d VA 

(1)  Regarding V A  operdtions, t h e  buyers  mainly 

obtain information such '3s e s t i n m t e s  from 

vendors, 

2 Buyers  are instructed t o  m i k e  an e f f o r t  to a c h i e v e  

cost reduction by u t i l i z i n y  V A  t e c h n i q u e  i n  t h e i r  

daily business, 

9 .  V e n d e r s  and VA 

'I'he m e t  hod of  h a n d l i n g  tl i i  s t henre vari e s  d e p e n d i  rig 

on ttle i n d i v i d u a l  w o r h s .  Given below i s  an e x a m p l e ;  

(1) ' b e r e  are  Vcbndor V A  l ' r u p o s n l  i f a n d l i n g  R e g u l a t i o n s  

e s t a b l i s h e d  as r e g u l n t i o r l u  for h'lnclliny V A  proposals 

subrui t t e d  by vendors. 

' h e  I t e g u l a t i o n u  are drawn up by t h e  V A  

department of the concerned works and approved 

by the Material U e p t .  general manager. 

2 A VA proposal y u b m i t t e d  by  a vendor i s  h a n d l e d  

i s  follows: 





4. h?~en the orderer gains profits owing to 

a VX proposdl  by a vendor ,  meri t  awards 

are confer-red on t h e  vendor ' i t  t h e  end o f  

tile f i s c i i l  y e a r ,  w h o  s i r n u l t ~ n e o u s l y  i s  g i v e n  

priorlty on o r d e r s .  

(3) VA o p e r a t i o n s  a r e  performed j o i n t l y  with t h e  

vendor i n  certcrin c a s e s ,  

( It ) Iiegitrdirl y ( 3 ) a b o v e ,  V A  opcratiorrs ~ l r e  performed 

as f o l l o w s :  

1. i l i t a c h i  personnel are d i ~ p ~ ~ t c l r e d  t o  t h e  

vendor where necess(91-y t o perform VA operat  1 0 1 1  

a t  t h e  vendor's f a c t o r y ,  

3 ,. k h i l e  VA o p e r a t i o n  i s  performed on a l l  VA s t e p s  

as a rule, it is not performed regulCarly a s  

for a task force project at i i i t a c h i .  

3 .  The amount o f  c o s t  r e d u c t i o n  i s  shared i n  t11e 

manner p r e v i o u s l y  d e s c r i b e d ,  

4. Regarding joint VA operat  ions, information t o  

be s u b m i t t e d  by t h e  vendor usually includes the 

following, a1 though the content varies case by 

c a s e  : 

Cost b r e a k d o w n  

h t e r i L l l  and p a r t s  list 

Manufsc t l l r i n g  flow char t  

S p e c i f i  c;it i o n s  



5 )  hhvherl r e c e i v i n g  ib request from the  vendor f o r  

a pr i ce  i n c r e a s e ,  t h e  b u y e r  advises the vendor t o  

prevent  i l l c r e a s i ~ ~ y  t h e  p r i c e  by pcrfol-ming VA 

o p e r a t i o n  j o i n t  11, w i t h  1l-i t a c t ~ i .  

khen a pr-i ccA i n c r e a s e  can  be minimized,  t h e  

amount of c o s t  r e d u c t i o n  i s  shared w i t h  t h e  

vendor i n  t h e  p r e v i  o u s l y  nien t i one ti n~~inner- ,  

( 6 1 ,  ( 7 )  

k h e n  arodi f  i c a t i o n s  o f  p a r t s ,  m a t e r i a l s ,  sliape , 

d i m e n s i o n s ,  a n d  s o  o n  are  r e q u i r e d  a s  ;r r e s u l t  

o f  VA operat i on i n d e p e n d e n t  1). performed by the 

vendor ,  a VA proposal i s  submi t t e d  by t h e  vendor., 

Then I I i t a c h i  rnilkeu a t leciviorl  on adopt ion  and 

approval  iiccor-ding t o  tile p r e v i o u s l y  tuent iorlecl 

rt .yul.ut i on.  

8 When a VA propos . i l  i s  ijpproved by l f i  t a c h i  , t h e  

vendor makes a t t s s t  sample a t  h i s  own expense 

a n d  1Iitaclli t e s t s  i t  a t  t h e  Company's  expense .  

10. Cost T a b l e  

mile a c o s t  t a b l e  (or- value s t a n d a r d  t a b l e )  is 

rnilde up at a l n i o s t  eve l -y  works, t h e  corlterit d i f f e r s  

accord ing  t o  tile i n d  i ~ l i d u n l  w o r k s .  

'Shown belaw i s  an example : 



(1) A c o s t  t a b l e  is made up jointly by VA engineers 

and buyers a c c o r d i n g  t o  informat ion obtained 

from the  1E Dept .  and the vendors,  

2 Such a cost tnblr is submitted for approval 

t o  the w o r k s  Miiterial Dept. generdl  manager. 

( 3 )  Shown belok i s  an example of a cost t a b l e .  

1 .  Labor c o s t  p e r  hour ( i n c l u d i n g  i n d i r e c t  cost) 

vs. manufacturing process ( e . g . ,  lathing, 

press forming,  molding, and s o  o n )  

2 .  Stand,ird t i n l e  of each p r o c e s s  

3. Select g u i d e  for n~irchine capacities against 

p a r t v  shdlje,  dirnensi ons , arid raw m a t e r i a l s  

( 4 )  The cost t a b l e  is u t i l i z e d  by the buyer when 

estimating c o s t s  of p u r c h a s e d  p a r t s ,  ' h e  c o s t  

t a b l e  I s  a l s o  d e l i v e r e d  t o  the &sign D e p t .  

( 5 )  Maintenance of t h e  c o s t  table i s  effected once 

a year by VA e n g i n e e r s  a n d  buyers, 

11. Obtaining and Transmission af Information 

(1) While up-to-date  inforutation regarding parts, 

m a t e r i a l s ,  a n d  machining method i s  obta ined  

mainly by t h e  Design Dept. and the VA Dept , ,  i t  

i s  the VA Dept .  t h a t  o b t a i n s  the information a a  

one o f  its o f f i c i a l  functions, 



A n  infor-rntrtion o b t a i n i n g  and transmiss ior l  

s e c t i o n  i s  eutdblihsed i n  the V A  Promotion 

C e n t e r ,  H e a d  Off i c e .  

( 2 )  No i n v e s t i g i i t i  on or.g.ms o f  su\ ,contrac tors are 

played in ;i rc.fcl-cnce room t o  d e s i g n e r s  and o t h e r -  

p e r s o n n e l ,  

I n f o r m a t  iorl o t ) t a i r l e d  by t h e  llectd Office is 

d e l i v e r e d  <IS 'i rtlyor-t t o  tfle V A  U e p t s .  of 

r e s p e c t  ive w o r k u .  

( / I  ) In fo rnmt  i o n  i s  exchanged  among f'ac t o r i  c s  in n 

manner t l i d  t WOI-ks  Y i milar i n  t h e i r  type  of  i n d u s t  I-_): 

l lold confcrc*ncchs sponsored by t11e V X  I'r.otnotiorl 

Center , I1e;rci o f f  i c e .  

.(See p'ige 8 ,  Value A ~ l a l y s i  s a t  i l i  t a c h i ,  

L t d .  ) 

5 A VA r e p o r t  is issued by the l iead Office and 

d e l i v e r e d  t.o t h e  VA L)capts, o f  r e s p e c t i v e  w o r k s ,  

s o  t h i i t  V A  cxper - i cncc .  on i i  g i v e n  p r o d ~ i c t  may be 

a p p l i e d  t o  other  p r o d u c t s .  

C a s e  of  VX operctt ions are  i l l u s t r a t e d  in the  

VA r e p o l - t .  

( 6 )  While VA repor-t retrieval is manually effected a t  

p r e s e n t ,  i t  will be s l ~ i f t e d  t o  a card select s y ~ t e m  

in the n e a r  f u t u r e .  



12. M i s c e l l a n e o u s  

( 1 )  VA expenditure  a l l o c a t e d  t o  a t a s k  f o r c e  

p r o j e c t  i s  set a s  n t e n t ~ t i v e  target at one- 

t e n t h  the  amount of  c o 6 t  reduction anticipdted 

f o r  one y e a r .  

2 In many c a s e s ,  t h e  IE arid UC U e p t s .  and others 

p a r t i c i p a t e  i n  t h e  task f o r c e  p r o j e c t  as f u l l -  

t ime or p a r t  - t  i m t ?  members. 

In particular cases of product s  which 

a r e  p l a c e d  under r i g i d  custonler c o n t r o l ,  and 

w h o s e  drawings and specifications are no t  e a s y  

t o  modify or product s  with a high labor  c o s t  ratio 

( s u c h  B Y  semiconductor p r o d u c t s ,  for e x a m p l e ) ,  

c o o p e r a t i o n  from t h e  IE Dept.  i s  especially 

required f o r  t h e  r e l a t e d  VA a c t i v i t i e s .  

( 3 )  Regarding t h o s e  p r o d u c t s  w i t h  il s h o r t  l i f e  cycle 

( s u c h  a s  consuurer p r o d u c t s ) ,  V A  o p e r a t i o n  i s  

conducted mainly on p a r t s ,  meterials, and t h e  

o ~ a c h i n i r ~ y  method. 

( 4 )  In c e r t a i n  works, t r i a l  nm~lufacture  and r e s e a r c h  

budgets  f o r  V A  operat  ion are a l l o c a t e d  t o  V A  

Depts. 

( 5 1 ,  ( 6 )  

We have exper ience  in VA operation on packaging 

4 

and t r a n s p o r t  costs except thtit  of  hardware, 



Regarding c l e r i c a l  w o r k s , s i r n p l i f i c a t i o n  i s  

being a t t e m p t e d  by conducting MI A c t i v i t i e s  

(bnagerncnt Improvement A c t  i v i  t i e  s ) throughout 

the Company. 

Regarding t h e  above, the Management 

Improvement Center, biearl Off ice  mannges such 

a c t i v i t i e s  throughout the Company. 

( 7 )  P r o v i s i o n s  are  mdde f o r  a system o f  m e r i t  

awardqor VA act lviti e s  in works; however, the 

content  v a r i e s  d e p e n d i n g  on the  i n d i v i d u a l  

works, 

To VA a c t i v i t i e s  e s p e c i d l l y  e x c e l l e n t  

throughout the Company, a President's Business 

P r i z e  t o g e t h e r  w i t h  a c e r t a i n  amount o f  cash i s  

awarded. 

(81 ,  ( 9 )  

Hitachi has exper ience  in f u n c t i o n a l  analysis o f  

e l e c t r o n i c  c i r c u i t s  concerning radio communications 

equiptnent , 

(10) Shown below are the themes on which ww stlould 

mainly conduct s tudy regarding VA i n  the  future: 

1. How t o  conduct VA a t  t h e  H & D phase 

2. Bow t o  conduct VA on products  o f  i n t e r m i t t e n t  

manufacturing or made-to-order product s  



3. hlethod of fu~lct iorlct l  a n a l y s i s  of electronic 

d a t a - p r o c e s s i r i y  s y s t e m  

4 . t iow to produce innovative i d e a s  uniquely 
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VA ACTIVITIES A T  IIITACIII , LTD . (PART-11 ) 

Given below is a description of the Production 

Engineering Dept . at  the Totsuka Works, Ilitachi , L t d .  

(1) The Production Engineering Dept.  is established 

cbt  our Totsuka Works, Shown below is its organization 

chart and func t iorls . 
Tasks 
---.--- 

-Tool Design Section....... Design of dies, jigs, 
i 
I and tools 

-- Production Engi~eering.... Study of motion and time, 

Section decision on ST (standard 

- time), work standards 

Production 

preparation, manufacturing 

method improvement, menu- 

Engineering f ac turing equipment planning, 

Dept. and production trouble- 

shooting 

Tool Manufacturing . . , . . . . Manufacture of  dies, j i g s ,  

L S e c t i o n  and t o o l s  

Equipment S e c t  ior~  , , . . . , , . Supply  of e l e c t r i c i t y ,  

. w a t e r ,  steam and so on 



( 2 )  Shown below are various establishments intended to 

support Froduction Engineering Depts. o f  our 

various works: 

1. Produc t ion  Technique Improvement Center 

( ~ e a d  o f f i c e )  

This is intended to suggest to the 

Production Engineering Depts .  of various 

works ideas  regarding equipment investment of 

our various works and automation i n  part icular ,  

and t o  design a manufacturing p lant  for specific 

products where necessary. 

2. Fundamental Engineering Technology Center 

(Head Office) 

This is a group of s p e c i a l i s t s  intended t o  

support the Production Engineering Depto. of 

our various works, r e g a r d i n g  fundamental production 

technology such as welding, so lder ing ,  NC, and 

so on. There is a Technique Improvement Committee 

set up as A substructure of this organization. 

3 .  Production Engineering Research Laboratory 

T h i s  lnbor~tory i s  e s t a b l i s h e d  to conduct 

research on p r o d u c t  io11 engineering. 

The Laboratory also performs, on request 

from our various  works,  design and trial  manu- 

, fac t,ure of up-to-date manufacturing equipment. 



4. Yokohama Research Laboratory 

This Laboratory conducts research on 

finishing, pollution, molding, and so on. 

The Laboratory also conducts, on request 

our various works, research on specific themes. 

( 3 )  A t  our Totsuka Works, production engineers of the 

Production Engineering Section are assigned to 

specific duties for manufacturing process respectively, 

and they individually perform the study of motion and 

time, deciding ST, preparing work starltfards, or 

improving the manufacturing method and so on, according 

to their separate asaignments. 

( 4 )  Experience on work improvement at Hitachi i s  applied 

to v e n d s 8  through the Subcontracting Section, 

Material Dept. 

At our Totsuka Works, the work of manufacturing 

cotnmunications equipment is divided among a number 

of subsidiaries--by products. When it is decided 

according to management policy to transfer manufacture 

of a certaitl product from the Totsuka Works to one 

of our subsidinri es , tile know-how on work improvemeut 

concerned is a l s o  transferred sin~ultar~eously with 

the related manufacture facility. 



Regarding t h e  transferred p r o d u c t ,  work 

improvement i s ,  a s  a r u l e ,  hand led  by the 

~ r o d u c t i o n  Engineering Department of t h e  s u b s i d i a r y  

concerned,  

(5) Regarding p roduc t s  t o  be d e l i v e r e d  t o  t h e  Nippon 

Telegraph & Telephoue P u b l i c  Corpo ra t i on ,  when 

design or drawing changes a r e  required f o r  VA o r  

a n o t h e r  r e a s o n ,  an a p p l i c a t i o n  f o r  drawing changes 

i s  f i l e d .  The f i k e d  a p p l i c a t i o n  i s  j o i n t l y  reviewed 

by mesubers of t h e  P u b l i c  Corpora t ion  and the Tsushin  

Kikai Kogyokai (Communicatio 11s I n d u s t r y  Association 

of Japan) t o  dec ide  whether o r  not the application 

, i s  t o  be adopted.  

Regarding produc t s  t o  be d e l i v e r e d  t o  users 

other than t h e  Nippon Telegraph & Telephone Pub l i c  

Corpora t ion ,  d e s i g n  o r  drawing chanses based on VA 

can be e f f e c t e d  by Hitachi without  e x t e r n a l  

r e s t r i c t i o r ~ s ,  except  in special Lases. 

( 6 )  VA i s  conducted on occas ion  a t  t h e  p roduc t ion  phase 

in the production life cycle. 

( 7 )  Our product io l l  ellyillcez-s a r e  ready to l end  t h e i r  

coopora t ion  t o  execu t ion  of  VA o p e r a t i o n  e s p e c i a l l y  

i n  t h e  steps of c r e a t i o n ,  i n v e s t i g a t i o n ,  l a b o r  

c o s t  estimate, and e v a l u a t i o n ,  



(8) The Nippon Telegraph & Telephone Public Corporation 

bears an indirect relation to VA only when 

.examining an application for drawing change8 prepared 

through VA activitiee filed by a manufacturer. 

( 9 )  Information regarding product iprl engineering is 

exchauged between t h e  various works at the  Technique 

Improvement C o m m i t  tee, a substructure  o f  the 

Fundamental Engineering Techuology Center. 

There are s p e c i a l  subcommittees under the 

Cormnittee, w h i c h  are respectively composed of 

production engineers sent  f r o m  our various  works 

according to their specialities. 



ACT TV IT IES LTD. 

HOW T O  PI1OCELD WTTII \/A AT TIE It  & D I'IIASE 
_ _ _  - _ ___--_ _.___-_-____- ----  _- ---- 

This is one of thernes i n  which w e  assume g r e a t  i n t e r e s t ,  

( 1 )  Regarding VA of a product  a t  the H & D phase, there  are 

many cases where VA is conducted on comple t ing  a t r i a l  

product. 

VA operations such a s  f u n c t i o n a l  analysis, evalua- 

t i o n  and SO on are easy to execute  a t  this phase, since 

the  product  can be directly seen and touched; also 

design changes can b e  made t o  a comparatively large 

e x t e n t  as the drawhg  has  n o t  yet been finalized. 

In this c a s e ,  another tridl manufacture is effected 

after V A ,  a c c o r d i n g  t o  the circurnstauces. 

( 2 )  In ( 1 )  above, t he  amount of c o s t  reduction b y  VA opera- 

t i o n  i s  c a l c u l a t e d  by t a k i n g  AS the  base the production 

c o s t  of  a similar product; or if t r i a l  manufacture is 

completed and i t s  c o s t  i s  known, the c o s t  of t r t a l  

manufacture minus t h e  nonrecurrent cost . 
( '7 )  When the  VA schedule i s  no t  initially entered i n  the 

rt ti D s c h e d u l e ,  the It  & U s c h e d u l e  i s  affected by  

conducting the  VA operat ion .  Shown below Ss our 

s o l u t i o n :  



I. R & D i s  t o  be completed on schedule by temporarily 

increasing t h e  design man-hours o f  the  concerned 

pkoduc t, 

2 .  While continuing production according to the  

production drawing to which VA proposal is not 

applied, s h i f t  is made to  production of a modified 

.produc t  upon completion o f  design changes through VA. 

3 .  The R & D schedule  i s  delayed and time o f  the 

product s a l e  ' i s  postponed, 

( 4 )  (10) F o r  ( 1 )  above, w e  execute  VA operat ion  according 

to ordinary VA procedures, without employing special 

VA techniques. 

Ilegarding R & D ,  we think that whi l e  study of VA 

techniques is necewary, i t  is 'essential and e f f e c t i v e  

to apply VA to R & D. 

( 5 )  Regarding any product,  i t  i s  no t  n e c k s a r y  t o  d e f i n i t e l y  

apply VA t o 9 R  8 D. 

( 6 )  We observe motivation of the designer concerning VA 

at the Ii & D phase, 

Generally, a large extent of c o s t  r e d u c t i o n  ( 3 0  to 

70%, for example) i s  required o f  most products which 

require VA a t  the  R & D phase ,  I t  i s  necessary t o  

improve higher l e v e l  func t ions  t o  f u l f i l l  the requ2re- 

ments. That is, a drastic design change is necessary, 
4 



T h i s  i s  a cha l l enge  t o  t h e  designer i n  a sense, causing 

h i m  t o  make a r i s k y  d e c i s i o n  a t  t h e  e v a l u a t i o n  phase of  

VA ope ra t ion ,  Also, s a t i s f a c t o r y  results cannot be 

achieved wi thout  t h e  d e s i g n e r ' s  coopera t ion  a t  t h e  

f u n c t i o n a l  a n a l y s i s  a n d  c r e a t i o n  phases, 

Tn view of this s i t u a t i o n ,  c o n s i d e r a b l e  efforts 

are being devoted toward how t o  make t h e  d e s i g n e r  

p a r t i c i p a t e  and coopera te  i n  VA, 

(7) A t  t h e  R & l ~ h a s e ,  c o s t  a n a l y s i s  is--in m a n y  cases-- 

made when a t r i a l  manufacture drawing i s  completed o r  

when a t r i a l  product  i s  cos ted .  

O f  course, c o s t  analysis i s  made w h i l e  product  

planning; however, t h e  estimated coat i s  g e n e r a l l y  

low i n  accuracy and considerably t a k e s  on a character 

of approximate target cost. 
I 

(8) While H i t a c h i  o c c a s i o n a l l y  r e c e i v e s  an o r d e r  for t r i a l  

p roducts ,  VA i s  n o t  p r e s e n t l y  effected on them. 

( 9 )  A t  Hi tachi ,  t h e  Design Dept. i s  ass igned  t o  project  

management, and assumes t h e  accountability f o r  a e t t l e -  

rnent of  accounts for the p r o j e c t .  Hence, i n  view o f  

t h e  s i t u a t i o n  desc r ibed  i n  ( 6 )  above also, t h e  concerned 

des igne r  i s  usually a p p o i n t e d  t o  t h e  VA project  manager, 



Members of  t h e  VA depar tment ,  i n  t h i s  instance, 

perform the f u n c t i o n s  of  c o o r d i n a t o r  and VA technique 

i n s t r u c t o r ,  and  t a k e  over - -as  members o f  t h e  V A  

project team--a p o r t i o n  o f  the work  r e s p e c t i v e l y -  

(11) No p a r t i c u l a r  method i s  employed for  e v a l u a t i o n  o f  an 

i d e a  produced a t  the  c r e a t i v e  phase. E v a l u a t i o n  i s  

e f f e c t e d  o n l y  f r o m  the  two v i ewpo in t s  whether  o r  not 

c o s t  can be reduced from t h e  existing c o s t ,  and whether 

o r  n o t  t h e  i d e a  i s  within t h e  limits of  p o s i b i l i t y  i n  

terms o f  t echn ique .  

Many of these ideas are related t o  funct ions  of 

higher level, such as t h e  feature of  VA at the R & D 

phase. It is necessary t o  have this feature; t h u s ,  

evaluation t h e r e o f  should  be conducted c a r e f u l l y  and 

with deep, broad  t e c h n i c a l  knowledge, s i n c e  there i s  

the p o s s i b i l i t y  of a risky d e c i s i o n .  
I 

Consequently regarding importank ideas, care i s  

exercised so t h a t  they  may be q u i e t l y  e v a l u a t e d  i n  

separate rooms and by pe r sonne l  competent i n  the t a r k  
I 

of  e v a l u a t i o n ,  rather-than being evaluated by a l l  VA 

p a r t i c i p a n t s  c o l l e c t i v e l y .  

(12) When s e t t i n g  a t a r g e t  c o s t  o f  system p roduc t ,  t he  target 

c o s t  i s  a l s o  allocated t o  subassemblies and/or modules. 

0 



(13) When breaking down and allocating a target c o s t ,  there 

are cases where a funct ion-tree  i s  made up,  and the 

c o s t  i s  a l l o c a t e d  t o  respective funct ions ,  and where 

the c o s t  i s  a l l o c a t e d  t o  respective subassemblies- 

and/or modules. 

When evaluating an i d e a ,  even i n  the latter caae,  

the amount o f  c o s t  reduct ion  achieved by the i d e a  i s  

ca lcu la ted  after c l a r i f y i n g  the function area r e l a t e d  

to  the idea, 

Regarding the allocation method, the FD method . 

or others are employed. When the func t ion  is so 

complicated that i t  i s  difficult t o  make the VA 

participants thoroughly comprehend, there i s  the 

possibility of a failure in exact allocation o f  the 

target c o s t .  In such a case,  allocation is effected 

by utilizing the designer1 s e x p e n e  nce,  cost '  analysis 

of similar prodiact, and the Delphi method, 

(14) The VA Dept. participates in design review in 

some cases  and does not  p a r t i c i p a t e  in other  cases. '  

(15) Design review i s  u s u a l l y  conducted a t  a meeting called 

by the Design Dept,  or at a preliminary meeting of 

indiv iduals .  



VA ACTIVITIES AT IIITACIII  , LTD . (PART-11 ) 

RELATION BETWEEN QUALITY ASSURANCE AND VA _ -  _ _ _ _ _ _ _  ___. _ _  __- _-_- *__ _----- - 

(11, ( 2 )  

Qual i f i ca t ion  Inspection System i s  established at 

Hitachi, L t d ,  

This is a system of judging, according to t e s t  

c r i t e r i o n  se t  up for  parts, the quality of trisl-  

produced parts on a basis of ideas formed in the 

course of various VA activities and of general 

products available on the market which are found-- 

through market research--to have acquired cost m e r i t .  

The Qualification Inspection System varies 

to some extent according t o  o f f i c e  regu la t ions  of various 

Nitachi works. This refers t o  par t s  which Material 
I 

Depts. procure from the outside. X Qualification 

Test Dept.  i s  formed in the Material Dept, of a 

works which holds the view that "the F l a t e r k a l  

Department should be t o t a l l y  responsible i n  

assuring the parts qi la l i ty  purchased on the outside." 

On the other hand, i r l s p e c t i o ~ ~  of parts i s  executed by 



an independent Test Dept. i n  a works which holds the 

v i e w  that "a t e s t  should be conducted s t r i c t l y  from 

the pos i t iou  of a third party." 

While the content o f  work i s  a q u a l i f i c a t i o n  

t e s t  in any case ,  the Qualification Inspection System 

i s  characterized i n  that, i n  addition t o  the t e s t  

items s e t  forth  i n  the des ign  s p e c i f i c a t i o n ,  the 

Q u a l i f i c a t i o n  T e s t  Dept. further adds items or 

changes c r i t e r i a .  
( 3  1 

When conducting a q u a l i f i c a t i o n  t e s t  on those 

parts and materials whose adoption is recommended 

through a VA proposal; the Q u a l i f i c a t i o n  Test 

Dept. tends to f a l l  short of the man-hours capacity, . 

This is one of the VA problems common t o  the 

respect ive  Hitachi works. 

Shown b e l o w  i s  an example of this  kind of 
I 

works at Hitachi: 

T h i s  works max~ufactures products o f  refrigerator 

applicat ion w i t h  p r i o r i t y  given t o  coolers  f o r  

commercial use .  Unl ike  works producing household 

electric appliance, this works manufactures products 

on a small-lot s c a l e .  Regarding control modules  and 



electric p a r t s ,  there fore ,  cost becomes high when 

manufacturing products o f  or ig ina l  specifications. 

As a result, there are many cases w h e r e  products 

conforming to the requirements of s p e c i f i c a t i o n s  are 

used a f t e r  s e l e c t i n g  f r o m  among those available on 

the market. A r t i c l e 8  procured from the outside 

constitute 75 t o  00% of  the product c o s t ;  thus, 

great numbers of  parts  are subjected to  q u a l i f i c a t i o n  

tests, and the Qualification Test Dept. becomes 

considerably busy. Hence, h considerably long t h e  

is consumed from the time a request for  tes t ing  is 

made until completion of qualification, so that 

regarding parts  s e l e c t e d  as objects of VA for cost 

down, the e f f ec t  of cos t  down i s  liable t o  be 

delayed. 

With the past problems of this kind  examined, 
) 

improvement of t e s t  equipment i s  achieved. Further, 

all the data necessary f o r  t e s t i n g  (data on t e s t s  

conducted by the parts  m a k e r ,  s p e c i f i c a t i o n s ,  and 

so  on) are d e f i n i t e l y  collected before a request  for 

t e s t  i s  made, All p o s s i b l e  efforts are exerted to 

previously e l i m i r m  t e  t e s t s  011 par t s  not conf onning 



to the objective application by carefully checking 

specifications, 

Also, additianal effort is devoted to making a 

documeutation check list f o r  each part ,  A request 

for a qualification test is made after preparing 

complete data according to the list, resulting 

in a short test period and an improvement of the 

buyer's knowledge of parts and an intensification 

of his quality consciousness,  

(4) Generally at Hitache, EevtjTest Uept. p e r s o ~ e l  parti- 

cipate in the phase of idea conception creation 

phase, in VA TFP. The reason is that adhering too 

closely to past  cases  of troubley Test Dept. 

personnel adversely affect other members in idea 

co~cepts. 

(5) A t  Hitachi, Test Depts. are.equa1 in position to 

Production Depts, , and schedules of inspection and/ 

or tests are made by the Test Depts. 

a So far, Test L)epts, are not eager to 

participate in VA projects, 

In addi t ion to the above-ment i oned background, 

setting up of test i6ems anti snheduliny are liable to 



be postponed, since they are too conscious 

of grasping the effect at the phase of evaluation 

and effect estimation; thus, there are many cases 

where quality assurance at the follow-up phase 

is behind the schedule. 

A s  a result, the Head Office issues instructions 

t o  the VA Depts. of-our various works to set up test 

items and to execute  scheduling a s  necessary by end 

items, subassemblies, or parts respec t ive ly ,  together 

with a representative of the Test Dept., while 

concurrently making a schedule of trial manufacture. 

There are two or three examples of reducing inspection 

and/or t e s t  man-hours i n  VA projects. ?he content is 

mostly the improvement or introduction of test 

jigs and tools, and test equipment. 

However, testing cost constitutes a considerably 

high peccentage of production cost  depending.on the 

product type. 

It is intended, therefore, to study the participation 

o f s o s t  Depts. i n  a VA project for achieving reduced 

t e s t i n g  costs. 

(7)  One of thoso i t e m s  which we are t o  effect i n  the 

future is to take rumling cost and maintenance cost 

incurred by the user side as a part of the 

denomination of the following formula: 



Func t ion 
Value = 

Cost 

S l n c e  running costs and maintenance c o s t s  are 

difficult t o  predict, w e  in tend  t o  so lve  this 

problem for the present. 

The designer i s  placed, a t  the evaluation phase 

of VA projec t ,  i l l  a s i t u a t i o n  where he makes a r i sky  

dec is ion;  thus, he i s  l i a b l e  t o  adopt an idea o f .  

minimum risk. 

H o w e v e r ,  i t  i s  d i f f i c u l t  to expect a great amount 

of c o s t  reduction i n  thik w a y .  We recommend, 

therefore,  carrying out t r i a l  manufacture and testing, 

a s  f a r  as p o s s i b l e ,  on design changes made 

according t o  VA ~proposals ,  Thus i t  i s  expected that 

even if a risky decis ion i s  made by the designer at 

the evaluation phase, a great amount of  cost reduction 

can b e  achieved i n  return, and the dec is ion will result 

in minimum risk as an overa l l  production projec t ,  
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' h c  following i s  a d e s c r i  p t i o n  on e x p e r i e n c e  

undergone by two or ttlree works from among the t i i tach i  

g r o u p  : 

(1 ) Coruplete products system manufactured by the 

l i i t n c i ~ i  group c a n  be c l u s s i f ' i  e d  a s  follows: 

1 ,  Products systerr~ cons i  v t  ing of' products ,  

subassenlbl i e s  , iind modules murlufact~lred on 

Q nonrccurrunt hc-tsi s. 

2 .  P r o d u c t s  s y s  tern c o n s i s t i n g  of products rnanu- 

factured on a nonrecurrent basis arid its sub- 

aascmblies and/or modules which are off-the-shelf 

items or manufactured on a rccur-rent basis. 

3. Products systems manufactured on a recurrent  b a s i s .  

Iteg;rr-ding 1 a b o v e ,  110 experience h a s  been acquired 

so  f a r  on functional analysis. 

Hegdrding 2 above, some works have V l j  experience 

on off-tile-shelf i terns,  In t l l i  s c i i s ~ ,  ti qualification 

t e s t  i s  coxic lucted or1 the u n i t  o f  ~ u b ~ ~ s s e r n b l y  or module 

t o a l s o  ~ I S Y U T ~  q i ~ ~ d l  i t y  i l n d  I - e l i  a b i l i t y .  

1ley;rrdiny 3 above, I l i  t a c l l i  has experierlce  i n  

f u n c  t ionrdl ancrlysl  s of t i  c o r r ~ p l ~ t e  products  s y s t e m .  

In ;r certain w o r k s ,  t h e  desiyrl e i l g ineer  I n  charye-- 

ur~dcr t i  r i l e  r t 2 s t r -  c t  i 011s--tloes no more than e x p l a i n i n g  



f u n c t i o n s  of t l ~ t 2  procltict s s y s t e m ,  subi~ssemblietl, 

modules ,  oiid nrain p a r t s  t o  t h e  VA p i i r t ~ c i p a n t s .  

2 Lv'rludt ion uf funct  lolls r e g a r d i n g  d r t i  s t i c  design 

i lnd ri~airitc.ri ,rbil ity c;irinot be executt?d merely by a 

w o r k s .  

l ' rescnt ly  w e  , i re  graping for- a method,  

l l egarding  f u n c t i o n s  r e l a t e d  t o  r e l i a b i l i t y ,  some 

w o r k s  are conduc t i  n g  t~vc.t lun tion w h i l e  r e f e r r i n g  t o  

o p i n i o n s  o f  t h e  S ' i l e u  D e p t , ,  S e r v i c e  Dept . ,  and t h e  

w o r k ' s  q u a l i t y  A s s u r a ~ ~ c e  Dept i h s p e c t i o n  D ~ p t .  

a t  f I i t a c h i ) ,  

( 3 )  Regarding f u n c t i o n a l  a n a l y s i s ,  t h e r e  a r e  many instances 

where a f u n c t i o n - t r e e  i s  made and the present cost 

incurred is allocated to r e s p e c t i v e  functions. In 

some c a s e s ,  howevt~r  , f u n c t i o n s  are enutr~erated wi thout  

making a f u n c t i o n - t r e e ,  

'rhe FD (Forced D e c i s i o n )  method i s  applied t o  t h e  

allocation o f  teirget c o s t .  

When functions a r e  t o o  compl i ca ted  for VA 

p a r t i c i p a n t s  t o  f u l l y  conlprt?hend, h o w e v e r - ,  t he  FI) 

n ~ c t h o d  i n v o l v e s  the  ~ ) c ) s s i b i l i t y  of a fa i1ur . e  i n  

precise a l l o c d t i a n  u f  t h e  target c o s t .  In  this c a s e ,  

a l l o c a t i o n  i s  effected a c c u r ( l j  11s t o  t h e  d e s i g n e r ' s  

exper ience  , c o s t  . j r ~ , r l  \ . s i  s of s i m i  lar pl-otluct s ,  and 



( 4 )  U n d e r  tlre present  s i t u a t i o n ,  V.\ phase i s  no t  i n i t i a l l y  

entered i n  t h e  project shedule  beginning with the 

R & D phase a r c i  ending with  t h e  product ion phase. 

( 5 )  nre Design Depts.  usually perfor-m the f u n c t i o n  of 

project rn~inirgemarlt at l l i t a c h i ,  Hence, the project 

schedule of a c e r t a i n  product i s  made by the  con- 

cerned Design h p t .  

After entering production p h a s e ,  however, its 

d e t a i l e d  schedule i s  made by t h e  zoncerned Product ion  

Dept .  

( 6 )  The project schedule i s  made a t  the  product  planning 

s t a g e ;  however, i t  is not determined a t  t h i s  stage 

whether or not the VA phase  i s  to be included i n  the  

schedule .  

( 7 )  Regarding t h e  products under discussion herein, for 

various reasons it is carididcrably difficult to total 

t h e  amounts of c o s t  reduct ion a c h i e v e d  through VA 

by means of E D P S ,  A t  p r e s e n t ,  t o t a l i n g  is manual ly  

effected by t l ie  VA D ~ i j t .  a c c o r d i n g  to the cos t  estimated 

by t h e  d e s i g n e r ,  

( 8 )  A t  p r e s e n t ,  w e  have  n o  adequate s o l u t  ion to problems of 

Vij  i n  rloru-ecurrent. pr-ocluction,  



AIITISTIC DESlGN COST AND FUNCTlONAL C O S T  
- - - -  - - -  - 

The f o l l o b i n y  i u a d e s c r i p t i o n  on the  household  

c l e c t r i  c a p p l i c m c e  w o l - l c s  ii t l i i  t a c h i  . 
(1) A r t i s t i c  d e s i g n  is determilied by t a k i n g  i n t o  

account tlie product  catch plu-nse d s  wc.11. I k y ' i r d i n g  

p ~ - o d u c t s  w i t h  l i i g h  s t i les  l ~ r i c e s ,  an effort i s  made 

t o  improve t h e  appear-;ince ; t h u s ,  ar t i  s t  i c design 

c o s t s  -tend to increase, Ibwever, p r o p r i e t y  of 

a r t i s t i c  design i s  d e t e r m i n e d  by objective judment 

based on the s e n s c  of e y e  a p p e a l ,  w h i l e  no q u a n t i t a t i v e  

e v a l u a t i o n  i s  conducted.  

2 ,  ( 4 )  

Regarding a concerned I I i  t achi product  and similar 

product s  o f  o t h e r  companies, the  r a t i o  o f  a r t i s t i c  

d e s i g n  c o s t  to  tile product c o s t  i s  obta ined  a t  the 

n e w  product pl ' inning s taye. Then, a r t i s t i c  design 

c o s t  o f  a new product  i s  determined ttirough p r o p o r t i o n a l  

a l l o c a t i o n  w i t h  the  above ratio taken us a basis. 

( 3 )  h g a r d i n g  f u l l - a u t o m a l t  i c  washing machines, for example, 

approximate ly  10% o f  t11c mantl fnc  tur ing  c o s t  i s  a l l o c a t e d  

a 

to t h e  a r - t l s t  i c  d e s i g n  c o s t  as a t a r g e t  v a l u e .  



Generirlly speaking, the ratio of drt i s t i  c 

d e s i g n  cost the product cost increase3  a c c o r d i n g l y  

au t h e  artistic design p a r t  m d  the funct,ional p a r t  

arc integr'lted. 

( 5 )  Allocation of the artistic design cost is mostly 

e f f e c t e d  by t h e  Design D e p t . ,  w h i l e  i t  i s  rare for- 

the VA Dept. to directly p a r t i c i p a t e  in this matter.  

However, tho V X  Uept, p a r t  lcipates in the 

following operati ons while indirect ly supporting 

the  Design Dept. regarding determination o f  tlre 

a r t i s t i c  d e s i g n  cost : 

Cost accumulation of des igned  a r t i s t i c  des ign 

par t ,  standardization of color for artistic 

design parts, common use of dies, and 

obtaining i n f o r m a t  ion on up-to-date  technology. 

( 6 )  Artistic d e s i g n  i s  determined a f t e r  an examination 

executed by the following personnel : 

Artistic design engineers, product design 

engineers, product  i o n  e n g i n e e r s ,  S a l e s  &pt  . 
personne l ,  Advertising Dept .  personnel, t e s t  

engineers, nntl t l ~ e  works management personnel, 

h c l c l e n t a l  l y ,  t h t ~  i11.t isti c rlesi yn engineers are  

t i s s i g r ~ e d  to the D e s ~ ~ l l  C u r l t t a r - .  



( 7 )  A r t i s t i c  design is determined a t  the 1,roduct 

planning stage. 

( 8  ) During product p l ; ~ n n i r r y ,  t h e  product d e s i g n  engineer 

indicates to the artistic d e s i g n  engineer alr a r t i s t i c  

d r s i g r l  cost a l l o c a t e d  i n  a nl'inner descr ibed  i r l  (2) and 

( I + )  above a s  the t a r g e t  cost, r e q u e s t i n g  h i m  to e f f e c t  

artistic d e s i g n  w i t h i n  t t ~ e  t a r g e t  c o s t ,  

It is a t  the t r i d l  manufacture phase that u t m o s t  

care i s  d i r e c t e d  t o  c o s t ;  a l s o ,  c o s t  i s  examined in 

d e t a i l  a t  this phase.  

While t h e  a r t i s t i c  des ign  engineer i s  b r i e f e d  

regarding product f u n c t i o n  a t  the  p r o d u c t  p lanning 

p h a s e ,  b r i e f i n g  on o n l y  the o u t l i n e  of function i s  

e f f e c t e d  a t  t h i s  phase,  



IIOW 'I'0 I'Li\FOlW V A  1 N TIlif AL"';U<,ZTUS I NDUS'I'IIY 

i 1 ) Unlike a s s c n l b l i n s  3 t +spy, w a f e r  p l - u c e s s i n g  s t e p s  

h a v e  proved t o  l ~ e  vcr-y d i  fficult when i n t  r o d u c i r ~ g  

ttre concept of a st,trlciiir-d t l r n c a ,  ' h e  reason for t h i s  

is that e v e n  i f  a r-cil\lc.tion u f  w o r k i n g  l ~ o u r s  is a c h i e v e d  

t 121-ough irr~provernt~r~t o f  p h o t o  engrdv  i n  y st eps , 

r d t h e r  than r e s u l t i l l y  i n  n r e d u c t i o n  o f  t o t a l  n l a n -  

hours,  i t  results i l l  an incre i~sc?  of worhers' idle 

time, sxnce a considerably l ' l rg t .  part  o f  the o p e r a t i o n  

i s  affected by d i f f u s i o n  time, 

Presently a t  i l i t a c h i ,  the budget t . i m e  ( B r r )  

d e c i d e d  for eacll operat ion  i s  u s e d  for operat  ion 

c o n t r o l .  In t l ~ e  fritiirch, w e  expect t o  estirnate labor  

e f f i c i e n c y  and the e f f e c t  of V A  through tllc q u a n t i t y  

o f  processed wafers. 

( 2 )  V A  is conclucted on p u r c l l a s r d  jigs such as masks used 

i n  p h o t o e n y r a v  ing s t e p s ,  wafer  t~irldling tools, and 

so on. 

( 3 ) V A  m e m b e r - s  il1.e c lostbly coord  inir t ed w i t 11 p c r s o n n a l  o f  

t h e  I'roduct i on 1-tig.1 ntAex- i ~ l g  r ) r t p t , .  



l'ersonnel of the  P r o d u c t  ion Engineering Dept. 

never f d i l  to participate i n  V A  TFP as m e m b e r s ,  

and then perform tlre operation in coopera t  ion w i t h  

VA members i n  some c a s e s ,  

Hegarding seui iconductor ,  the object of VA is 

shifting from hardwirre to s o f t w a r e ,  arid IE and 

automa t i o n  are becorriiny the main constituents of content ; 

t h u s ,  a c l o s e r  relation w i l l  be effected between t h e  

VA Dept . and Produc t  ion Engineering Dept . 


