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VALUE AWALYSIS AT HITACHI, LI

History -

Hitachi, Ltd; adopted #alu; enalysis (hcisénafter
abbreviated to VA) around 1960, the year thatiY;;has
introduced in Japan, Ever since, Hitachi has been

utilizing it as a tool to secure and raise profits'

Oveér the past several ycars, the total sum contributed

from the results of VA has exceeded 1.5% of Hitachii's total

:
sales. :

o 4
i 2

£
These results were produced as a result of activities

to attain the respective objectives of VA for every term

end at about 30 Hitachi works.
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The reason why Hitachi VA has become active :
. ol

today, producing intensive effects, is not only becanuse
. ‘s
it jie used as a management tool, but also because .
, .

it is used for management improvement, which adherég
to true management.
On originally introduéing VA, a diffusion of
VA-mindedness and VA methods instxruction to '
]
employecs (especially to designers) was initiéted

for the application of VA to parts by several employ:es in

the materials Department. The feature of the



class was-not lecture~type instruction, and actual
parts and products were alwayé used as objects.,
R;ther than verbal communications by adopting
workshop-type instruction, ehlightenment was performed
s0 asg to keenly feel with the body. .

Subsequently, under the understanding of designers

and works menagerial staff, VA was shifted to

‘activity aiming at cost down of overall products,

and fhe sum of money savedkthereby §as gradually increased.
| Thus, VA which largely effected cost down was
adgptcd on a-full scale as an e¢ffective method of

profit improvement activity of each works. That is;

at Hitachi, a2 self-supporting accounting system is
adopted for cgch works, and each works manager is j
obligated to maintain profit of thc.works. Consequedtly,
many reform activitieé were conducted to improve profits;
however, improvements such as VA; in which its effect
was directly obsgrved, did not appgér. To attain this
objective, a cost down program was organized for cach

product, and under this program, VA was performed for each

product, and the final objcctive was tied in with




: improvcments of prokits in each works. This commanded
the extremely interest‘of works'manégers who are responsible
for profitébility of the works, so the VA group was formed
with the combined efforts of value analyéts belonging to
several sections of Hitachi, forming a project team for
jumproving profits in each wérké, and the team fulfilled
those expectations. With these operations, VA perfectly
laid the foundation as a method of improving management,

Thus, VA became an authorized activity at Hitachi,é

|
I |

members of the value analvst staff were increased,

! . T
and an exclusive post for VA was established in almost i
21l Hitachi works. Togethier with this fact,'g:the VA ‘
Promotion Center was organized at ﬁhe Hitééhi.Head lg
Office, and members were replenishedy working conditioné

were prepared'to respond to the help requistitions of ‘

each works, and an independent consultant group was formed,

After that, many projects were planned and achieved.
. the

However, recently, changes in" economic situation and

ane jmprovement of scientific technology rapidly

increased, causing the life-cycle of products to be

shortened; thus, it was considered effective for ultimately

N l/ﬂ GROVFP /;Jc,z,upz—_;‘s THE ‘//4 PrRomioTiroN CENTER
RN EBCH DEPARTMENT JN CHARGE CF VA 1N WERKS.
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improving comﬁany profits that respective productis

be manufactured substantially strong, rather than
considering the overall situation of the works
'itself. Consequently, -the fheme of VA activity

was gradually shifted to improving the makeuup of !
each product/ CoT t
Product make-~up can be interpreted to consist

of three important elements; that is, cost, delivery ﬁ
schedule, and quality. Tﬁe objects of VA was 3
"required to includec shortening the delivery schedule, ;
improve defective quality, and so on--instead of i
being limited to the conventional cost reduction ‘
study.

These days, the objective rangés of VA are spfead"
out rnot only to include product cost, and an improve-
ment of function of parts, but aiso VA of peripheral
costs; that is, transportation costs, packing costs,
production facilities, and VA of sofiwares such as
the flow of business &and processing.

At present, owing to increased labor cost gnd

-

raw materials cost, the rise of procured material cost



" is the biggest obstacle to enterprise earnings; thus, -

" we are exerting efforts to the VA of procured material

costs, by returning to the start point,

Effects of VA activities

In each Hitachi works, an exclusive VA group

is established and VA is always effected in that works.

As to results, at the beginning of the fiscal year,

VA programs for that fiscal year and the anticipated
sﬁm which wi%l be generated from VA afe generally
r;gistérﬁd at the Head Office, and vorks activity is
continued to attain these objectives,

This effective sum is peculiar to each works,
the same as its differcnt product types aﬁd production
system; however, itvfluctuates from 0.6% to 4.0% of
total sales. Hoﬁéver, vhen totaling the effects

of Hitachi overall,; the avcrage is around 1l.7%

.against Jlitachi's gross sales.

This amount was increased the past several
years; however, recently, there has been a tendency

for it to level off.



Organization of VA

Initially,:VA was introduced through the
Materials Department. Consequently, value analysts
are assigsned to the Materials Department of most
all of our works,} At present, total personnel
are 125, this number representing only:0.1% of
Hitachi's entire employces. Approximately 1-5
persons are distributed to one worksj; the
average number is 3 persons. ) fé

These specialists are no§ working as planner%
and operators of the VA Task Force Project (herei;-
after abbreviated to TFP), and as consultants fofi
buyers of the Materials ﬁepértmént éud designers.:
Further, they are engaged in.follow~up on the regélts
of TFP ééfivitiég:-acquisition of various information,
dissemination of that information, correlating data
of cost tables, and so on.

They are chosen from designers,.industrial
engineers, and purchasers of materials in works;
60% of the 125 persons are engineers,

The average ecxperience constitutes only around

four years; however, the oldest employee has

l2 years' experience.



As staff organizations, the.Hitachi Head
Office maintains an Accounting Department, Materials
Department, TechnicalvAdministration Deptf, Business
System & Data Processing Dept., Personhel & Education
Dept., Administration Dept., and so on; howvever,
the VA Promotion Center was organized in the
Materials Depaftment.

In the VA Promotion Center, approximately
20 persons are assigned and ehgaged in thehbusinéss
of'coéﬁiﬁation, training, anal&sis, and development

of VA activities.
~

o

‘Co6ahu¢ion activities include ‘totaling of
the aforecmentioned VA result estimates of each works
and follow~up, issuing reports to the management
staff.‘énd monitoring to attain the sum of effects.
In analytic activities, analysts in the VA
Promoiion Center aré divided into a team composed .
of 3 to & analysts who are effecting‘analysis
together wi&h works members for two or three months
on full, time, staying in the works to assist works
project activities. This assistance activity has
been continuing for five ycars, and 25 projects were

settled over the recent past ycar and a half. The

- 7 -



number of personnel and the period changes
according to the objective project scale. Since
the team is allotted different products each time,

team personnel become specialists who are well

- versed in various information.

Development and research activities include
gathering information outside the company and

modifying it into forms usable inside Hitachi

~works, or staff members introduce papers and so on,

contributing to the effective advance of the
activityc

The Information Center is loca{ed in the VA
Promotion Center, where its staff members gather
nevw information from suppliers of pa;ts and
materials and distribute the facts to ezch works
in the form of printed leaflets.

Connections between VA specialisfs dispatched
to various works are performed throdgh periodic
meetings for exchanging information by forming

five groups of similar production systeuws,

.

-Training

Training plans aimed at Hitachi's overall
employees arc cstablished in the Personnel and

Education Dept. and enforced by this department.

- 8 -



In those courses, instructions for fundamental
consideration of VA are included.
Instructions-carried out by the VA are mainly
issued to VA spe;ialists, and a type of 4- to 5-day
workshop seminar is adopted. (Refer to the
separate table for contents). |
Fundamental steps of VA
The fundamental steps of Hitacﬁi VA a£e

divided into the following eight procedures:

a. Selection of objective

b, Cost analysis

c. Function definition -

d. Investigation

e. Creation phase

f. Evaluatibn phase

e Assurance phase

h. Recoumendation and follow-ups

a. Selection of objectives . ) e

The object of a project is selected by
the factory manager, -the Design Section head, and
so forth, considering the profit and loss

of products and future circumstances. Especially,




at present, plans are established by setting
the timing of model changés or new models.

In order te prevent any loss in production,

the

works fofvgfdpring production system will

adopt as an objective of VA orders such as
those that supp&sedly go into the red on an.
advanced comparison between the ordexr amount
and the expected manufacturing cost.

Not only the product profit and loss, bﬁt
also as a means of improving profits for
overall scctions of the works; a project
(integrated system) is adopted as one of the
recent features., |

Regarding small projects, sometimes thef
arc organized by adopting common parts.

Cost analysisf

Contents of prodvction costs are divided
into material costs and labor costs;
rega?Aing labor costs, they are analyzed
by dividing them into man-hours of each
manufacturing process;

Also regarding material costs, not only
raw waterials but also pxocessed parts,
assewbled parts, and all purchased materials

are included. Thus, other than raw materials,
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all parts -are divided into material costs
and pfoduction costs to attain detailed costs
of purchased maierials. Moreover, contents
of éosts if secondary subcontractors may

be pursued gf deemed necessar&.

Regarding the others, we arec now studying
éransporfation costs, packing costs, installation
costs, and so forth which are excluded from
productions costs under}the concept that their
contents should be analyzed in detail.

Function ' definition

Regarding the understanding of the function .
cf &n object, it is limited only to a range where
the function can be grasped, and we do not extend
it to fundamentals or to a universal expression.
The reasgn is due to the complexity of Japanese
terms. If we édhere to the expressing
method, too much time is lost and shéuld it
entail much trouble, it does not relate to

acquisition of unique ideas; thus, we judged

it ineffective. :

- 1] -~



d.

Investigation I I

This is mainly perform;d for market
research and investigation at Hitachi's group of
works Since there are many works  and
diéferent quality products are manufactured, a
coﬁsiderable amount of various information can
be collec?ed.' For information concerning
other cowpanies of " he same trade, purchase of
electric apparétus for domestic use is possible;
however, regarding othef products, collection is
difficult, and also, market research for
foreign countries is noﬁéspecially performed.
Creation phase

A brainstorming-method is mainly adopted, and
regarding othexr methods, they may occasionally
bé used vhen necessarye
Evaluation phasé

This is a step to embody thought-uut
ideas among two or three groups, after dividing
ideas into every function. Moreover, after
performing detailed information collection,

cost calculation is effected and drawings

zre made when requirede.



Adoption or rejectiog of embodied suggestions
is detcrmined after evaluation of each manager
and head of the iproduction line in charging the
design, material, production, inspection,rana
so on, }

Agsurance phase

Judément as to whether or not adopted
suggestions can be technically feasible is
made after testing a moael.' Consequently, in
many casés, tcsts.are performed after a long

the
time has passed; 1hus,” assurance phase is'
actually entrusted to the Inspection Department
on the line, since there is no special testing .
function in the VA group in each work.
Rcéommendations and follow-ups

Suggestion papers are prepared and submitted
in a step to ébtain evaluation. In the suggestion
paper, the sum to be reduced and modification
contents before and after VA are entered; vwhen
acceﬁting a suggestion by the line, drawings
are corrected according to these suggestion

contents.
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In many cases, actual modifications are
completed after six monfhs to one year from
the date a VA suggéstion was applied, and
follow-ups are performed pcriodicglly
during these geriods for conditions of adopted
modifications by VA specialists.,

Concerning large projects, planning papers
for follow~up are Special}y prepare: . according
to a time series,; and acpording‘to this'paper,
overall pr&gressing conditions are folloﬁed up.

Task force projects

One of features of Hitachi's VA is VA activity
by the TFP. Large projects are always coumpleted
by utilizing this TFP.

The orgasnization of a TFP feam consists of
10~20 persons; the mcmbers consisting of a designer
in charge, production engineer, production line
staff, inspectory material purchaser, value analyst,
and so forth. Occasionally a designer unrelated
to a parti;ular product is.added. Horeover, these
members are divided into full-time members and

part-time members who join the task when necessary.

- 14 -
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Full-time members. are almost entirely separated
from their present jobs for one to two months,
"becoming VA specialists. The other members work
about 1/3~1/4 of the entire planned days.

Before initiating TFP, several VA specialists
and designers in charge prepare drawings, the product,
cost data, and so on to rationally effect the
Qperation. Especially, regarding the cost data for
purchased materials, it is unnéssary to designate
vendors to prepare data about one month before
starting operations.

The first several days of a project schedule
are used to explain data and product fu£ctions.
Subsequently, concept of an ideca is introduced,
and after that . a rough arrangemeitt is perfiormed;
then information is collected to discuss the
poesibility of this idea. After the introduction
of an idea, the same operation is not performed
by all members at the same time. Some of them
investigate the actual conditions of wendors, while
some of them reinvestigate the factory manuvfacturing

site; that is, they function separately.

— ] 5~
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When the respective work division receives
an outline of conclusion, evaluétion is reperformed,
and a suggestion paper for final conclusion is
prepared.

Schedules and methods largely differ according
to the types of pfbducts and the project scale;
however, rough procedures are the same as already
mentioﬁed.

The objective is given to a team according to
reducing the rate of manufacturing costs, the

rate ranging from 5% to 50%.
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QUESTIONAIRE RELATING TO VALUE ANALYSIS (VA) (PART II)

Production Engineering and VA

While most Hitachi communication equipment is delivered
to the Nippon Telegraph & Telephone Public Corporation, the
specifications and drayings thgreof are not eésy to change
since these are placed under strict control of the Public
Corporation.

Consequently,“ﬁitaéhirié making an effort to achieve
cost reduction while giving priority to the folléwing:

(1) Improvement of work methods .

(2) Reduction of purchase prices .

Regarding item (1), cooperation of production engineers
is required. ‘ |

Thus, please suppi& answers to the following questions
as to activities of the production Engineering Dept. and
VA activities at ybur company:

(1) How is the Production Engineering Dept. ofganizeﬁ>in

‘your company and what are the contents of(respectiie
functions?

(2) Whether or not an organization or system is e}téblished
to support the Production Engineering Dept. in the ‘ -
factory.

For examPle, is such function included in the

functions of the Head Office or Bell Laboratory?



(3)

| (4)

(5)
| . (6)
(7)
(8)

(9)

s e s . e o B e e e 4w =

Mainly regarding the occupational engineers and

entry engineers among the pggduction engineers,

please indicate the detailsV:heir daily operations,
and their time allocation.

Is the result of rationalization achieved by the
company's production engineering applied to the
Production Dept; of the vender as well?

(Note: 1In Hitachi, a part of manufacturing operations

is performed by subcontractors which %sf-
v e

v-

so-called venders herein, to decrease’ work

load.)
'ﬂ/\m'@
Are there any examples of VA proposals adopted
regarding changes of designs and drawings?

At what phase among production phases is VA operation,
performed? |

What function do the production engineers perform

in VA operation?

With what phase of VA operation is the Béll Laboratory
related? | -

Dy what means is information regarding prdduction

engineering and purchasing exchanged among factories?




QUESTIONAIRE RELATING TO VALUE ANALYSIS (VA) (PART II)

RELATION BETWEEN STAVDARDIZATION AND VA

m— —— . 2 e = e -

(1) Regarding products of intermittent productions, or
madg_té bréer. if no standardization is effected
é '\NN‘Q,\/ simultaneously wiﬂx VA operation, it is very difficult
for the entérprise on the whole to expect cost reduction.
In VA proposalsi’on the other hand, it is often recoﬁmended
to use special parts and matefiais to achieve cos@
reduction of the object, which causes the counter

effect to standardization.

) L&;}: “We would like to know how your company copes with

4J33i%;5f::%ﬂ“% <5§53_f contradlctlon.

Ir p0331b1e, please indicate related examples

and procedures.
(2) Ilow is information exchanged between the standardization

expediting group and the VA group?

Are there examples in which the standardization
expediting group and the VA group jointly conduct
projects of cost reduction etc.?

(k) 1Ir there are examples of the above, please e: p1a1n

how to measure the effect in these 'case, eyaluatlon

%;é o0~ items, project management, and so on.



QUESTTONATRE RELATING TO VALUE ANALYSIS (VA) (PART II) \/

RELATION DETWEEN QUALITY ASSURANCE AND VA

(1) Explain under what system evaluation is made--in your
company--on the qualities of parfs and materials
manufactured for trial according to VA proposals,
or parts and materials procured as 5 result of

A market research-khrough VA‘activities etc.

(i

Regarding parts and materials purchased outside,

what department executes the qualification and

acceptance inspection?

/{}4 (3) It is difficult to previously estimate the amount
///d&" of new parts and materials found as a result of
ﬂﬂ\,/// VA. In case a large amount of these parts and

materials is brought to the Qualification Tést
Dept. all at once, it takes a iong time to complete
evaluation, resulting in delay in manifesfing the
effect of VA or achieving cost reduction.
- Is there any method to‘solve the above problens?

(4) How is the Quality Assurance Dept. participating
in the VA project?

(5) 1In case of the VA project, what depantment is to plan--

at what phase--the test schedule and test items

according to the proposal?
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(6)

(7)

The fact is that Hiﬁqchi so far has\ﬁot been‘verj
eager to reduce iﬁspection man-hours iﬁ’theFVA'project
for fear that reduced inspection man-hours involves
the risk of lowered quality. | _‘ ’
If your company has examples pf’aciieﬁing
decrcased inspection man-hours VA techniqde, while
solving fhe_above problem at the same time, we

would like to know about them,

P

In your company, is the cost incurred by the cuptomer

' through use of products furnished by us (e.g., running

.cost and maintenance cost) taken as a part of the

denominator (or cost) in the following formula?

Function
Value= Cost

VA makes a thorough investigation of functions.
As a result, the designer is forced to incur a
risk of lowered quality and reliability.

Is there any measure for minimizing this risk?
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QUESTTONAGRE RELATTNG TO VALUL ANALYSIS (VA) (PART_II).

110V _TO PROCEED WITH VA AT TIZ R & D PIIASE

Q“ (1) When conducting VA at the R & D phase, at what stage
W
k? of the R & D phase is it conducted?
Ao
/hﬁﬁaFw For example, when completing the lst design,
when completing trial product, or when completing )
production drawings.

()( (2) When conducting VA at the R & D phase, how is the

vgﬁ”\ amount of cost reduction calculated?
’{f}5¥~ 3) TExecution of VA at the R & D phase causes delay in
- éil the production release time., What is a solution for

™ e -
&C( 4 thia?
When conducting VA at the R & D phase, are there any
19'.@;wP\ 5" particular techniques employed?
}\V“

5) Is it obliged to perform VA at the R & D phase

with certainty for any product?

P

When conducting VA at the R & D phase, what is taken

into consideration?

At what stage of the R & D phase is cost examined?
5{ ~ When receciviug an order for a trial product, h
fj;////////4ﬁ7~ specifications changes are made many times by the

customer. Are there cases of perfofming VA on

such an article on order?



(9) Regarding VA at the R & D bﬁase, what department
exccutes project management of VA?
‘
/9*09‘7(10) Regarding VA at the R & D phase, what method is .
*?VpCv used for functibnal'annlyéis? '
Regarding VA at the R & D phase, what method is

usod to evaluate an idea formed at the creative

phase of the VA project? \Utx~
When setting the target cost of a product, is the ngW‘
-k’m&r&* target cost broken down to the level of subassembly ——
v or module? '
13) When breaking down the target cost in (12)
above, how is the target cost of subassemblies 6r, i

lules determined?
-/////,/’//—?;Z;—frior to releasing drawings to the production shop,

design review is usually performed. Does the VA

group ﬁnrticipate in this case? |

(15) In what formality is design review in the above

item (1%4) conducted--e.g., committee méeting, temporary
meeting called by the design department, or

preliminary meeting of indviduals?



QUESTIONATRE RELATING TO VALUE ANALYSIS (VA) (PART II)

-1IOW TO EXTCUTLE VA ON ﬁhéDUC%S OF INTERMITTENT MANUFACTURING;

OR PRODUCTION
(1) Is.functional analysis conducted on a complete set !
or a complete system? |
(2) How is evaluation performed on the appearance, maintenance,
and reliability in (1) above?
(3) What types of techniques are employed in functional
analysis? |
(4) Is the VA schedule on the product definitely entered
in the project schedule thereof?
(5) What department makes the project schedule of the
product in (4) above?
(6) At what phase of the project is the project schedule
to be set up in (%+) above?
(7) Is case VA proposals are conducted stepwise instead
of being adopted simultaneously, it beqomcs very

difficult to acquire a grasp of the actual amount of

cost reduction. Is there any adequate countermcasure
for this?

e (3) Regarding products-of intermittent production, or
made to order, there is--in many cases--no allocation
of time or expenditure necessary to examine VA

proposals by trial manufacture and testing.

1S THERL ANY ADEQUATL SOLUTION FOR THISG 7?7
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QUESTIONAIRE RELATING TO VALUE ANALYSIS (VA) (PART II) tl '

PRODUCTION ENGINEERING AND VA

(1)> Which do you manufacture--standafd’products or
products made to order?

(2) What is the*p;oduction quantity pér‘ﬁonﬁh; of each
pypdu;t.(minimum,average, maiimum)?xi;: | .

(3) Do customers require you to reduce prmqéb péfiodicpily?

(4) 1In the above ca;e (3), do you reduce priqes'dbﬁé:

¥

result of cost reduction by means of VA and soibn?

(5) In item (4), do customers participate in the VA
‘ project concerned?

(6) How is the ProdgctionvEngineeripg Depaftmentl
organized in your company, and what are itsimissioéé?

(7) 1Is an organization or system established to supﬁofti
the Production_Engineefing Dept..in the factory?

For example, is such a function'inﬁlﬁd;d in the
functions of the Head Office or labératory?

(8) I; t&g result of rationalization acﬁiqved by the
éompany's production engineering applied:to the,
Production Department of subcontractor$ as well?
(Note: In Hitachi, a part of manufacturing operatiocns

is performed by subcﬁntractors;)

(9) What function do the production engineers perform

in VA operation?

Ay
R
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) QSi:fifquUESTIONAIRE RELATING TO VALUE ANALYSIS (VA) (PART II)

_ ARTISTIC DLESIGN CO3T AND FUNCTIONAL COS

qu /////ﬂ (1) How is functional evaluation 'effected on artistic design?,

(2) Is allocation of cost accountability (allocation of
target cost) applied to the-Function Design Dept.
and the Artistic Design Dept., or is allocation

. . .

of cost reduction in the VA project applied to each
Dept? ‘ '

(3) If the answer to the above questioﬁ is "yes", please
explain it by specific examples. |

&‘Nﬁ @ - (Q)MWhat basis is used for the allocation of function cost
B " 0 4
g 127

)DX&UV . "and artistic design cost?
e K . : A
A (5) n what_manner does the VA group have a bearing on
t%:f:;giv‘( ‘?GAACXIA.vC/vuc4V . : '
(4) above?

o |
(6) People of what departments participate in artistic
qlﬁdﬂj - design determination?

QyQﬁAﬂwﬂ% 7) AL what phase of the product cy@le-is the artistic.
Q&~ ‘,, design determined?
anﬁbswpé (8) Prior to artistic design planning, is bfiefing on the
P \9 - 4 0 product function and cost made to the person in chargg

.é%f 0 of artistic design planning? -




QUESTIONAIRE RELATING TO VALUE AVALYSIS (VA) (PART II)

HOW TO PERPORM VA IN THE APPARATUS INDUSTRY

, (1) What kind of measﬁres do joﬁ use inxéstimatinév’ _’?1.
results of VA in wafer proce351ng‘steps such as -
diffusion and photoengraving? For example,¥
quantlty of processed wafers per head term or cycle“

necessary for obtalnlng flnlshed pellets from startlnv

walfers, the rate of operatzon of apparatus (e,g. diffusion

, furnaces). t‘_ ’ ' .Q _h7-“ ,".'Qit Lo
(2) 1Is VA also applied to purchased equlpment, auxxllary
' U}Atiﬁzt‘ furnishlngs, jigs and tools? o

(3) Please describe the system of VA your company ﬁgest

Especially, how do you cooperate with people in the

division of production engineering? R ‘y1";,f7”’
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VA ACTIVITIES AT HITACHI, LTD, (PART-I)

Outline of Business

Refer to the Hitachi Annual Report.
Organization concerning VA

Refer to Value Analysis at Hitachi, Ltd.
Full-time VA Members (at the entire Hitachi, Ltd. in
1972)

Full-time VA members referred to herein are those

engaged only in VA operations.

(1) Number of full-time VA members 141
Head office 18
Worke 123

(2) Ratio of full-time VA members to indirect
laborers 0.3%
(3) Position of the Chief, VA group
Head office Equal rank to Material
Dept. assistant general
manager
Works Mostly Foreman

Several are section managers



(4)

(5)

(6)

(8)

(9)

(10)

Numbers of full-time VA group members
Head office 18
Works Each works 1 to 5
(Average 3.8 men)
Average age of full-time VA members
Haad office and works 20 to 48 years
(Average 31 years)

Professional background of full-time VA members

Purchasing 4 6%
Design ' 40
Industrial engineering 14

Speciality of full-time VA members

Engineers 58%

Clerks - 42
Number of years of VA activities experience by
full-time VA members

Head office and works

1 to 12 years (Average

about 4 years)
Functions of full-time VA members
The VA Dept. is a staff department and is
to do no more than to advance proposals or give
advice to line departments.
Full-time VA members are granted no special

favors or treatment.
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(11) VA engineers so far have no business relations
with so-called system engineers who design systems
such as a production control system.

b, Amount ot Cost Reduction Achieved through VA

(by overall Hitachi, Ltd. in 1972)

(1) Amount of cost reduction achieved through VA
Million $%4.15/month

(2) Ratio of amount of cost reduction achieved

through VA to sales
1.7%

{3) Amount of cost reduction through VA is also
approprtated in the budget for each term.

(4) The Material Dept. of a works prepares the
estimated amount of cost reduction through VA
after effecting adjustment by mutual agreeemnt
with the Design Dept. and submits it to the
work general manager for approval.

5. VA Operation
(1) Criterions for selecting objects of VA operation

are described below:

1. A product which has great weight in output
and makes a small profit or goes into the
red.

2. A product whose output is expected to grow in

the future, though presently small.,
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3.

A product whose selling price will have to
be lowered in anticipation of decrease in
competitive prices, and which is large in
output.

A product in the R & D phase which is

expected to grow in sales in the future.

An object of VA operation is determined by the

following procedures.

1.

Where support of VA Promotion Center, Head
Office is needed:

The Material Dept. general manager in
a concerned works selects an object after
effecting adjustment by wmutual agreement with
the Design Dept. general manager, which is
approved by the work'’s general manager. Then,
adjustment is made on the matter by mutual
agreement between the worksgeneral manager
and the general manager of VA Promotion Center,
Head Office. While considering the relations
with objects of VA operation in other works,
the General Manager of VA Promotion Center
examines and dJdecides on whether or not VA
members of the Head Office are to participate

in VA operation of the concerned product, and
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(3)

submits his decision for approval to the
Material Dept. General Manager, Head

Office and the executive managing director

in charge.

Where VA operation is performed in the conq}ned
works:

The Material Dept. general manager in
the works selects an object after effecting
adjustment by mutual agreement with the
Design bDept. general manager. The work's
general manager makes a Jecision on the
object after full deliberation at a council

of general managers.

VA operations by task force (When support is

effected by Head Office VA members)

1.

3.

Number of VA operations
Average 16 operations/year

Number of members participating in one pperation

Head Office VA member 3 - 4 men

Memlivrs from the works Varies according

to the project size

Period of a project Average 2 months
Regarding persons participating in a project,
those other than VA members also work on a
full-time basis. This is especially true of

Design Dept. personnel.
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Number of days necessary for each step of VA

(Example)

Radino Radio com- Digital
munications equipment
equipment

Cost analysis 1 week 1 week
Function evaluation 2 weeks 2 weeks

Investigation (inform-

ation included) 1 week 2 weeks
Creation 1 week 1 week
Evaluation and assurance 2 weeks 2 weeks
Recommendation 1 week 1 week

Persons other than VA mewmbers who participate in
VA projects:
Design engincers (electrical and mechanical)
Industrial engineers (or production engineers)

Quality assurance engineers®  buy<l
®* In certain cases, engineers indicated by an
asterisk may not participate.

Regarding VA operations to be executed by the
task force, the operations range from cost analysis

to recommendations. Upon the completion of VA

operations, those jobs at the follow-up phase

including experiment, trial manufacture, and qualific-

ation test are performed by works line personnel

as their daily duties,



(8)

VA operations without task force organized are
frequently performed at the works from an independent
standpoint,

In this case, VA ¢gperations are performed--by
referring a matter to the conference as necessary--
simultaneously with daily operations.

Regarding a product whose function is simple and
understandable by any of the VA participants, a
justifiable cost for each function is determined by
calculating through a forced decision method after
composing a function tree or FAST diagram.

Regarding a complicated product, its cost is

to
determined mostly by the designer according/ﬁis
experience or by referring to cost data of similar
products manufactured in the past.
A FAST diagram is drawn up in most cases.
Wliere necessary, VA opcrations are also performed on
a product in the production phase.
While the amount of cost reduction achieved through
VA in the entire works constitutes a part of the
work's budget, as previously mentioned, this is a
sum of predicted amounts of cost reduction to be

achieved through VA on respective products or parts.



the
work's Material

(9) A VA proposal is advanced by/

Dept. general manager to the Design Dept.
general manager concerned.

(10) The concerned Design Dept. general manager is
authorized to mauake a decision on adopting the
advanced VA proposal after examining the
contents.

6. Follow-up on low VA Proposals Are LEffected

(1) Neither a computer nor a business machine is used
for follow-up on ho@ control is to be effected over
the revision of drawings according to the VA
proposal or on how a VA proposal is to be con-
ducted.,

(2), (3), and (4)
EDPS is partly employed for totaling the amounts
of cost reduction through VA,

1f possiblce, the amounts of cost reduction

through VA are totaled when ordering parts and
materials concerned; otherwise, totaling is effected
when the actual manufacturing cost of the concerned
product is summed up after completion of manu-
facture. EDPS is employed in the former case.

(5) Follow-up on how an individual VA proposal is being
conducted is performed by the concerned line depart-
ment, while it is observed by the works' VA

department,



(6)

Follow-up men are dispatched on occasion
from the VA Promotion Center, Head Office to the
works to investigate the status of how follow-up
is being conducted in the works.
A report on the result of follow-up is submitted
to the work's general manager and the Material Dept.
General Manager, Head Office respectively.
No priority is usually given to a qualification
test concerning VA,
On and from October 1973, the amounts of cost
reduction through VA will be totaled, except for
factors creating an increase in commodity prices
and so on, by calculating through manual operation

case by case.

Training on VA

at

(1)

(1)

In addition to the following, treining is given

cach works where necessary.

There is no official or company-authorized
qualification system regarding value analysts,.
0JT (OUn the Job Tx”ainjng) is given to the value
analysist,

Training through textbooks is given to the buyer
as a part of the vocational training program

(for 3 to 4 days).
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(4) Personnel of other departments (such as
designers) undergo training in VA by participat-
ing in a VA project, which is actually OJT,

(5) A one-week workshop seminar is held for section
managers of subsidiary companies.

Relation Between Purchase Department and VA

(1) Regarding VA operations, the buyers mainly
obtain information such as estimates from
vendors.

(2) Buyers are instructed to make an effort to achieve
'cost reduction by utilizing VA technique in their
daily business,

Venders and VA
The method of handling this theme varies depending

on the individual worhs. Given below is an example:

(1) There are Vendor VA Proposal Handling Regulations
established as regulations for handling VA proposals
submitted by vendors,

The Regulations are drawn up by the VA
department of the concerned works and approved
by the Material Dept. general manager.

(2) A VA proposal submitted by a vendor is handled

is follows:



There is no provision regarding VA in a
contruect made with a vendor. However, the
aforementioned Vendor VA Proposal Handling
Regulations are delivered to the major

vendors.

Method of sharing the amount of cost reduction

e Recurrent orders
When a VA proposal is spontaneously
submnitted by a vendor:
Vendor share 100%
Period 6 months
When a VA preposal is submitted

jointly by Hitachi and a vendor;

Vendor share 100%

Period 3 months
b. Nonrecurrent orders

Vendor share 50%

VA proposals by vendors are evaluated by

the VA Dept., the Design Section manager
concerned, and the Production Section
wanager concerned, and by the Production
Engineering Section manager where necessary,
and subsequently approved by the Material

Dept. general manager.

1/



(3)

(4)

When the orderer gains profits owing to

a VA proposal by a vendor, merit awards

are conferred on the vendor at the end of
the fiscal vear, who simultaneously is given

priority on orders.

VA operations are¢ performed jointly with the

vendor in certain cases.

Regarding (3) above, VA operations are performed

as follows:

1.

Hjtachi personnel are dispatched to the
vendor where necessary to perform VA operation
at the vendor's factory.
While VA operation is performed on all VA steps
as a rule, it is not performed regularly as
for a task force project at Hitachi.
The amount of cost reduction is shared in the
manner previously described.
Regarding joint VA operations, information to
be submitted by the vendor usually inclu?es the
following, although the content varies case by
case:

Cost breakdown

Material and parts list

Manufacturing flow chart

Specifications

/20
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(6)

(8)

Cost

made

When receiving a request from the vendor for

a price increase, the buyer advises the vendor to
prevent increasing the price by performing VA
operation jointly with Hitachi.

When a price increase can be minimized, the
amount of cost reduction is shared with the
vendor in the previously mentioned manner.

(7)

When modifications of parts, materials, shape,
dimensions, and so on are required as a result
of VA operation independently performed by the
vendor, a VA proposal is submitted by the vendor.
Then Hitachi makes a decision on adoption and
approval according to the previously mentioned
regulation,

When a VA proposal is approved by Hitachi, the
vendor makes a test sample at his own expense
and Hitachi tests it at the Company's expense.
Table

While a cost table (or value standard table) is

up at almost every works, the content differs

according to the individual works.

Shown below is an example:

e
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(1) A cost table is made up jointly by VA engineers
and buyers according to information obtained
from the 1lE Dept. and the vendors.

(2) Such a cost table is submitted for approval:
to the works Material Dept. general manager.

(3) Shown below is an example of a cost table.

1. Labor cost per hour (including indirect cost)
vs. manufacturing process (e.g., lathing,
press forming, molding, and so on)

2, - Standard time of each process

3. Select guide for machine capacities against
parts shape, dimensions, and raw materials

(4) The cost table is utilized by the buyer when
estimating costs of purchased parts. The cost
table is also delivered to the Design Dept.

(5) Maintenance of the cost table is effected once
a year by VA engineers and buyers.

Obtaining and Transmission of Information

(1) While up-to-date information regarding parts,
materials, and machining method is obtained
mainly by the Design Dept. and the VA Dept., it
is the VA Dept. that obtains the information as

one of its official functions.

/Y



An information obtaining and transmission
section is establihsed in the VA Promotion
Center, Head Office.

(2) No investigation organs of subcontractors are
used for obtaining information.

(3)  Samples and data obtained by the works are dis-
played in a reference room to designers and other
personnel.

Information obtained by the Head Office is
delivered aus a report to the VA Depts. of
respective works.

(4) Information is exchanged amony factories in a
manner that works similar in their type of industry
hold conferences sponsored by the VA Promotion
Center, Head Office,

(See page 8, Value Analysis at Hitachi,
Ltd.)

(5) A VA report is issued by the llead Office and
delivered to the VA Depts. of respective works,
so that VA experience on a given product may be
applied to other products,

Case of VA operations are illustrated in the
VA report.

(6) While VA report retrieval is manually effected at
present, it will be shifted to a card select system

in the near future,
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Miscellaneous

(1)

(2)

(3)

(4)

(5),

VA expenditure allocated to a task force
project is set as a tentative target at one-
tenth the amount of cost reduction anticipated
for one yeear.
In many cases, the IE and QC Depts. and others
participate in the task force project as full-
time or part-time members.

In particular cases of products which
are placed under rigid customer control, and
whose drawings and specifications are not easy
to modify or products with a high labor cost ratio

(such as semiconductor products, for example),

_cooperation from the IE Dept. is especially

required for the related VA activities.
Regarding those products with a short life cycle
(such as consumer products), VA operation is
conducted mainly on parts, materials, and the
machining method.

In certain works, trial manufacture and research
budgets for VA operation are allocated to VA
Depts.

(6)

We have experience in VA operation on packaging

and transport costs except that of hardware,

/b



(8),

(10)

Regarding clerical works, simplification is
being attempted by conducting MI Activities
(Management Improvement Activities) throughout
the Company.

Regarding the above, the Management
Improvement Center, Head Office manages such
activities throughout the Company.

Provisions are made for a system of merit
award%for VA activities in works; however, the
content varies depending on the individual
works.

To VA activities especially excellent
throughout the Company, a President's Business
Prize together with a certain amount of cash is
awarded.

(9)

Hitachi has experience in functional analysis of
electronic circuits concerning radio communications
equipment.

Shown below are the themes on which we should
mainly conduct study regarding VA in the future:

1. How to conduct VA at the R & D phase

2. How to conduct VA on products of intermittent

manufacturing or made-to-order products

7



3.

L

Method of functional analysis of electronic
data-processing system

How to produce innovative ideas uniquely

/8
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Development of IE at Hitachi, Ltd.

Fundamental Bngineering
Technology Center

June, 1972
1. Outline of Hitachi, Ltd.

Hitachi's manufacturing activities cover such a broad range
of products- as power generating planta, 1ndusfriai plants and
equipment, rolling stock, home electrification system and appli-
ances, information systems by way of electronic communications
and computers complete with softwares, lighting equipment,
peasuring instruments, machines and equipment for housing,
automobile appliances, and semi-conductors and other electronic
components. In other words, Hitachi, Ltd. is a global industrial
enterprise which serve for the benefit of human being both at
home and abroad with its exfonsivo productive capacity ranging
from muclear power down to IC's - from the development of energy
gensrating machines to their applications.

* Its top polioy points to the devélopn.nt of engineering
tachhiques of its own whereby to broaden its service area on
an international basis.

2. Struoture of Hitachi viewed from the standpoint of IE.
The company business is carried on by more than ten'busineae'
groups or divisions and some twenty sales offices and some 30
busineas offices (works) under them, and these business groups
are placed under the control of the nanagement center whioh .
pushes togulxd business on the corporate planning basis. '



One feature of these business groups is that they carry out
their business on the self-supporting acomtin.g systen.

As for theb overseas activities the Company keeps an inter- .
national notwork} consisting of bdbranch offices, associate companies
and representatives located in 20 countries.

Concerning R & D activities the Company runs six laboratories
for "corporate use" (or under the control of the head office), and
fonr laboratories are operated for “group use.” -

The following Departments are concerned with IB as "corporate
sdministrative staff.”

¢ Technical Administration Domt:
-==== In charge of surveys and administration concerning
R & D, production techniques, QC, industrial standard-
ization, ete.

% Business Administration Department:
Planning and adjustment for "HIMICS" (the Company's
management and information aystem.)

® Planning Department:
| ==e— Adjustment concerning investment for equipment.

 * Personnel Bducational Department:

~w—— Planning a personal inventory system and carrying out
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The Conmittee is composed by the Company's senior director
who takep office as Chairman, general managers of the Techniquo
Administration Department. and leboratories, and chief engineers
of the Engineering Promotion Center. Each year, the Committee
annoﬁnces its new pdiicy for the development of basic techniques.

3. Development of IE in the Company.

IE at Hitachi, ofroring a typical example of Japanese
engineering enterprises, was originated under the stimulus of
the American policy of industrial reconstruction in the post-war
period and has been developed along the Oonpahy's inherited policy
of nurturing its own engineering technique.

.

% In addition to the efforts by the Company's top management which
is closely associated with the operation of Japan Productivity
Agency, Japnn IB Society, and related academic societies,
technical information provided by our overseas rapreséntativns,
our own surveys in overseas markets, and the training of employees
by way of allowing them to study in the noted institutes of the
world have made it possible to keep Hitachi's IB alunyﬁ up to
date.

* Ap a sub-gtructure of the aforementioned Technique Improvement
Committee there is an IE Sectional Committee which is intended
for unifying IE activities conduoted at oathantory of the
Company vhereby to strengthen them. . o

-
- [N
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* Development of IE at Hitachi considerably differs from business
diviuion'to business division since thioo divisions handle
largely different kinds and types of products. The following
is the summerized aspects of it.

(1) In tho.powor generating machine loction, in view of the fact
that the product is of a custom-made type and in the nature
of community capital goods, efforts have been made to realize
a thorough-going application of the total Q.C.

Bspecially, there has been a histrical trend in the manu-
thctufing plants towards accomplishing improvement of working
_conditions and establishment of ST (standard time) through
analysis of each stage of manufacturing process.

* Standardization of design and establishment of working
standards for manufacturing have been given a prior impetus.

# Recently, .ltlbli!hllnt of ths’GT system 1n.tho field of
design and manufacture and a systematic introduction and
diffusion of the NO prooess have been encouraged.



* One typical example of a total system used at the factories
in this group for production control in executing orders is
&lven belov:

One Bxample of “HIMICS" Applications
- at a factory for custom-made products

ng Term Pmducgion‘SoheduﬁngSystoﬂ
: .

signl ~ J6?T IR Lagdmlnistration Shipment}
T ASystem! Standardiz~ [ [Information Bystem — - T
: ati bnxgp | AN
Estimation ‘
Personnel
Automatioc } Administration:
Designing Salary ,
Automatic Cost: . :
Drawing Profit & Loss
! +.. _.»jProduction Administering| Settlement
” Systen [ of Accounts

Iist ___ Production__ Materials __ Manufacturing
of . Procedure Schedule = .
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(2)

(3)

-

In the home electric appliences and merchandize groups, for
the purpose of coping with the request from the unspecified

masses of customers, efforts have bicn made to set up such

merchandizing schemes which oconform with the rat;onalization

of production by standardiszation and with diversifying demands
and predicted needs of customers.

* Also, quality plan and quality control schemes have been

worked out with the recent consumer movements in mind. .

* In these groups of production, studies in "“work measurement”
and "methods 1nprovemont“ have been conducted diligently,
in iinn with the Qarnoét prusuit of the standard time. Also,
they are characterized by the aotive group activities
concerning "Q.C.-circle," PAC (performance analysis control),

.tc o’

* Recently, some of the ooncerned factories developed their
own dynamic production control system for the on-line
controlling of order entries. With the completion of its
hard- and soft-wares this system has been displaying its
high effectiveness.

In the factories for electronic communications equipment,
measuring instrunents and semi-conductor components, higher

. reliability has been pursued eagerly /under the consept of

*advanced Q.C." throughout the production process from design



VA ACTIVITIES AT HITACHI, LTD. (PART-II)

RELATION BETWEEN STANDARDIZATION AND VA

This problem constitutes one of the themes on
which we should conduct research hereafter.

In a works in which a Standardization Promotion Dept.
is created, this department has experience in participating
in VA projects to work in cooperation, which offers only
a special solution to this problem.

As one of the daily VA activities, a cost table or
value standard table is furnished from the VA Dept.
to the Design Dept. as a design guide, which is effective

only in indirectly connecting standardization with VA

activities.



VA ACTIVITIES AT HITACHI, LTD. (PART-II)
PRODUCTION ENGINEERING AND VA _
Given below is a description of the Production
Engineering Dept. at the Totsuka Works, Hitachi, Ltd.
(1) The Production Engineering Dept. is established
ot our Totsuka Works, Shown below is its organization
chart and functions.
Tasks
.—— Tool Design Sectione.eee.. Design of dies, jigs,
and tools
— Production Engineering.... Study of motion and time,
Section decision on ST (standard
time), work standards
preparation, manufactﬁring
Production method imprévement, manu-
Engineering facturing equipment planming,
Dept. —_— | and production trouble-
shooting
— Tool Manufacturing .cece.e. Manufactufe,of dies, jigs,
Section and tools

— Equipment Section ........ Supply of electricity,

-water, steam and so on



(2)

Shown below are various establishmemts intended to-
support Production Engineering Depts. of our
various works:
1. Production Technique Improvement Center
(Head Office)
This is intended to suggest to the
Broduction Engineering Depts. of various
works ideas regarding equipment investment of
our various works and automation in particular,
and to design a manufacturing plant for specific
products where necessary.
2. Fundamental Engineering Technology Center
(Head Office)
This is a group of specialists intended to
support the Production Engineering Depts.of
our various works, regarding fundamental production
technology such as welding, soldering, NC, and
so on. There is a Technique Improvement Committee
set up as a substructure of this organization.
3 Production Engineering Research Laboratory
This laboratory is established to conduct
research on production engineering.
The Laboratory also performs, on request
from our various works, design and trial manu-

., facture of up-to-date manufacturing equipment.



(3)

(4)

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.
At our Totsuka Works, production engineers of the
Production Engineering Section are assigned to
gpecific duties for manufacturing process respectively,
and they individually perform the study of motion and
time, deciding ST, preparing work standards, or

improving the manufacturing method and so on, according

to their separate assignments.

Experience on work improvement at Hitachi is applied
to vendars through the Subcoﬁtracting Section,
Material Dept.

At our Tétsuka Works, the work of manufacturing
communications equipment is divided among a number
of subsidiaries--by products. When it is decided
according to management policy to transfer manufacture
of a certain product from the Totsuka Works to one
of our subsidiaries, the know-how on work improvement
concerned is also transferred simultaneously witﬁ

the related manutacture facility.

Lo



(5)

(6)

(7)

Regarding the transferred product, work
improvement is, as a rule, handled by the
Production Engineering Department of the subsidiary
concerned.
Regarding products to be delivered to the Nippon‘
Telegraph & Telephone Public Corporatién, when
design or drawing changes are required for VA or
another reason, an application for drawing changes
is filed. The filed application is jointly reviewed
by members of the Public'Corporation and the Tsushin
Kikai Kogyokai (Communications Industry Association
of Japan) to decide whether or not the application
is to be adopted.

Regarding products to be delivered to users
other than the Nippon Telegraﬁh & Telephone Public
Corporation, design or drawing changes based on VA

can be effected by Hitachi without external

restrictions, except in special cases.

VA i3 conducted on occasion at the production phase
in the production life cycle.

Our production engineers are ready to lend their
cooperation to execution of VA operatioﬁ.especially
in the stpps of creation, investigation, labor

cost estdmate, and evaluation.



(8)

(9)

The Nippon Telegraph & Telephone Public Corporation

bears an indirect relation to VA only when

‘examining an application for drawing changes prepared

through VA activities'filed by a manufacturer.
Information regarding production engineering is
exchanged between the various works at the Technique
Improvement Committee, a substructure of the
Fundamental Engineering Techuology Center.

There.are special subcommittees under the
Committee, which are respectively composed of
production engineers sen£ from our various works

according to their specialities.
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VA ACTIVITIES AT HITACHI, LTD. (PART-IT)

HOW TO PROCEED WITH VA AT THE R & D PHASE

This is one of themes in which we assume greét interest.
Regarding VA of a product at the R & D phase, there are
many cases where VA is conducted on completing a trial
product.

VA operations such as functional analysis, evalua-
tion and so on are easy to execute at this phase, since
the product can be directly seen and touched; also
design changes can be made to a comparatively large
extent as the drawing has not yet been finalized.

In this case, another trial manufacture is effected
after VA, according to the circumstances,

In (1) above, the amount of cost reduction b} VA opera-
tion is calculated by taking as the base the production
cost of a similar product; or if trial manufacture is
completed and its cost is known, the cost of trial
manufacture minus the nonrecurrent cost.

When the VA schedule is not initially entered in the

R & D schedule, the R & D schedule is affected by
conducting the VA operation, ~Shown below is our

solution:



&

;. R & D is to be completed on schedule by temporarily
increasing the design man-héurs of the concerned
product.

2, While continuing production according to the
production drawing to which VA proposal is not

applied, shift is made to production of a modified

- product upon completion of design changes through VA,

3. The R & D schedule is delayed and time of the

product sale is postponed.,

(4) (10) For (1) above, we execute VA operation according

(5)

(6)

to ordinary VA procedures, without employing specia;
VA techniques,

Regarding R & D, we think that while study of VA
techniques is necessary,it is essential and effective
to apply VA to R & D.

1
Regarding any product, it is not necessary to definitely

apply VA to'R & D,

We observe motivation of the designer concerning VA

at the R & D phase.

Generally, a large extent of cost reduction (30 to
70%, for example) is required of most products which
require VA at the R & D phase. It is necessary to
improve higher level functions to fulfill the require-

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



(7)

(8)

(9)

This is a challengé to the designer in a sense, causing
him to make a risky decision at the evaluation phase of
VA operation. Also, satisfactory results cannot be
achieved without the designer's cooperation at the
functional analysis and creation phases,

In view of this situation, considerable efforts
are being devoted toward how to make the designer
participate and cooperate in VA,

At the R & D phase, cost analysis is--in many cases--
made when a trial manufac{ure drawing is completed or
when a trial product is costed.

ofr coﬁrse, cost analysis is made while product
planning; however, the estimated cost is generally
low in accuracy and considerably takes on a character
of approximate target cost,

While Hitachi occasionally receives an order‘for trial
products, VA is not presently effected on them.

At Hitachi, the Design Dept. is assiéned to project
management, and assumes the accountability for settle-
ment of accounts for the project. Hence, in view of

the situation described in (6).above also, the concerned

designer is usually appointed to the VA project manager.



Members of the VA department, in this instance,
perform the functions of coordinator and VA technique
instructor, and take over--as members of the VA
project team--a portion of the work respectively.:

(11) No particular method is employed for evaluation of.an
idea produced at the creative phase. Evaluation is
effected only from the two viewpoints whether or not
cost can be reduced from the existing cost, and whether
or not the idea is within the limits of posibility in
terms of technigque.

Many of these ideas are related to functions of
higher level, such as the feature of VA at the R & D
phase. It is necessary to have thislfeature; thus,
evaluation thereof should be conducted carefully and
with deep, broad technical knowledge; since there is.
the possibility of a risky decision.‘

Consequently regarding important ideas, care is
exercised so that they may be quietly evaluated in
separate rooms and by personnel competent in the task
of evaluation, rather than being evaiuated by all VA
participants collectively. |

(12) When setting a target cost of system product, the target

cost is also allocated to subassemblies and/or modules.



(13)

(14)

(15)

When breaking down and allocating a target cost, there
are cases where a function-tree is made up, and the
cost is allocated to respective functions, and where
the cost is allocat;d to respective subassemblies
and/or mgdules;

When evaluating an idea, even in the latter case,
the amount of cost reduction achieved by the idea is
calculated after clarifying the function area related
to the idea.

Regarding the allocation method, the FD method
or others are employed. When the function is so
complicated that it is difficult to make the VA
participants thoroughly comprehend, there is the
possibility of a failure in exact allocation of the
target cost, In such a case, allocation is effected
by utilizing the designer's experience, cost analysis
of similar product, and the Delphi method,

The VA Dept. participates in design review in

some cases and does not participate in other cases.
Design review is usually conducted at a meeting called
by the Design Dept. or at a preliminary meeting of

individuals.



(1),

VA ACTIVITIES AT HITACHI, LTD. (PART-II)

RELATION BETWEEN QUALITY ASSURANCE AND VA

(2)
Qualification Inspection Syétem is established at
Hitachi, Ltd.

This is a system of judging, according to test
criterion set up for parts, the quality of trial-
produced parts on a basis of ideas formed in the
course of various VA ac£ivities apd of general
products available on the market which are found--
through market research--to have acquired cost merit.

The Qualification Inspection System varies
to some extent according to office regulations of various
Hitachi works. This refers to parts which Material |
Depts. procure from the outside. A Qualification
Test Dept. is formed in the Material Dept. of a
works which holds the view that ''the Material
Department should be totally responsible in
assuring the parts quality purchased_on the outside."

On the other hand, inspection of parts is executed by



(3)

an independent Test Dept. in a works which holdg the
view that "a test should be conducted strictly from
the position of a third party."

While the content of work is a qualification
test in any case, the Qualification Inspection Sygtem
is characterized in that, in addition to the test
items set forth in the design specification, the
Qualification Test Dept. further adds items ér
changes criteria.

When conducting a qqalification test on those
parts and materials whose adoption ié recommended
through a VA proposal; the Qualification Test
Dept. tends to fall short of the man-hours capacity.

This ié one of the VA problems common to the
respective Hitachi works, |

Shown below is an example of this kind of
works at Hitachi:

This works manufactures products of refrigerator
application with priority given to coolers for
commercial use. Unlike works producing household
electric appliance, this works manufactures products

on a small-lot scale. Regarding control modules and



electric parts, therefore, cost becomes high when
manufacturing products of original specifications.
As a result, there are many cases where products
conforming to the requirements of specifications are
used after selecting from among those available oﬁ
the market. Articles procured from the outside
constitute 75 to 86% of the product cost; thus,
great numbers of parts are subjected to qualification
tests, and the Qualification Test Dept. becomes
considerably busy. Hencg,'a considerably long time
is consumed from the tiﬁe a request for testing is
made until completion of qualification, so that
regarding parts selected as objects of VA for cost
down, the effect of cost down is liable to be
delayed; |

With the past problems of this kind ekqmined,
improvement of test equipment is achieved. Further,
all the data necessary for testing (data on tests
conducted by the parts maker, specifications, and
s0 on) are definitely collected before a request for
test is made; All possiple efforts are exerted to

previously eliminate tests on parts not conforming



(4)

(5)

to the objective application by carefully éhecking
specifications.

Also, additianal effort is devoted to making a
documentation check list for 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 iﬂtensification
of his quality consciousness.

Generally at Hitachi, few. Test Dept. personnel parti-
cipate in the phase of idea conception creation
phase, in VA TFP. The reason is that adhering too
closely to past cases of trouble¢y Test Dept.
personnel adversely affect other members in idea
concepts.

At Hitachi, Test Depts. are .equal in position to
Production Depts,, and schedules of ﬁnspection and/
or tests are made by the Test Depts.

So far, Test Depts. are not eager to
éarticipate in VA projects.,

In addition to the above-mentioned background,

setting up of test items and soheduling 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.

As a result, the Head Office issues instructions
to the VA Depts. of-our various works to set up test
items and to execute scheduling as necessary by end
items, subassemblies, or parts respectively, together
with a representative of the Test Dept., while
concurrently making a scﬁedule of trial manufacture.

(6) There are two or three examples of reducing inspection
and/or test man-hours in VA projects. The content is
mostly the improvement or introduction of test
Jigs and tools, and test equipment.

However, testing cost constitutes a considerably
high percentage of production cost dependiné'on the
product type.

It is intended, therefore, to Qtudy the participation
of Test Depts. in a VA project for achieving reduced
testing costs.

(7) One of those items which we are to effect in the
future is to take running cost and maintenance cost
incurred by the user side as a part of the

denomination of the following formula:



(8)

Function

Value = Cost

Since running costs and maintenance costs are
difficult to predict, we intend to solve this
problem for the present.

The designer is placed, at the evaluation phase

of VA project, in a situation where he makes a risky
decision; thus, he is liable to adopt an idea of:
minimum risk.

However, it is difficﬁlt to expect a great amouht
of cost reduction in this way. We recommend,
therefore, carrying out trial manufacture and testing,
as far as possible, on design changes made

according to VA proposals. Thus it is expected that

‘even if a risky decision is made by the designer at

the evaluation phase, a great amount of cost reduction
can be achieved in return,and the decision will result

in minimum risk as an overall production project.
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Refer to the Hitachi Annual Report for further detaila.

v

e
:.‘

Regarding a certain type of product, a request for

price reduction is periodically made by customera.<ie*
‘ - £

In (3) above, if the user's request is justifieble, AR

the coat through VA and so on to meet the user s'

requeat. }
So far,rﬁitachi has no experience in conducting VA

" jointly with users.

Shovn below ‘is a typical organization chart ot a

--works, which varies according to the works:

*

" Works Design Dept.

——— Production Dept.

—— Production Engineerins
Dept.

and tools)

Tool Design Section
(Degign of dies, Jjigs



-

"‘Inspection Dept.“f:"'Production Enginocring Section oy

- (Decision on ST, preparation
. of work standards, improvonent
-of manufacturing method,'and
and ‘80 on) . . j vW”'A ﬂ.d, .

'—-Materials Dept.

—-Accounting Dept..

m—-Administration Dept. ~—T001 Manutacturing SOction i:.

:31; .“” o - ol (Manufacture of Qiel’ JiS'
S | . o .nd tools) - TR R
Equipment Section : ’ “

(Supply of electricity, vater‘:ﬁf
steam, and a0 on) R A

Shown below are varioua tacilities 1ntended tQ ﬂifgifa:.
ﬂflupport the Production Engineerins Dept of oach works, E
L_l. ~ Production Tochnique Improvement Center i:fft.?ﬁﬁgﬁwiT? i
S .(Head Office) : | | - | N | # <
This is for supPorting the Englneering Dept, ;,€5f;'

of each works r°83rdin8 OQUipment inveatmont ot SR

the works (automation in particular) and to T :'

design a manufacturing plant for speczfic producta_;?]if
where neceasary. ."ui_"ji:t;i.ét
2. : Fundamental Enginéeripg Téchnology’Cent;r ;iff F”
' '(Head Office) I IS R

This is a group of specialists for lnpport1ng ’
the Production Engineering Dept. of each works.g; .fj.“;
.regarding fundamental production technology such'}f?”-

as welding, soldering, NC, and so on. The Center‘*f?ﬂ;:

has a Technique Improvement Committee as ita 'aff 'Tf.f
substructure., ' . ':f:‘f o

)
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(8) Experinnce gained in work improvement at H;tachi ia

Jﬁ;pﬁapvlied to vendora tnrough the Subcqntracting Soction.iﬁ ft
| LT T;Materials Dept. ,5 , '; .ﬁ “? N ; ”n“'i: ”ﬁ:gjﬁih “ {7
,f B At Hitachi, work 1: divided amﬁng a large numbor .h ';i
~L‘ ' ot subuidiaries by productu. Vhon it ialdecidod E j
":o_?lf according to management policy to téanster manu-;;iv” L
1filgoijf§cture of a certain product from tﬁe works concorned'&éiiér::
5 to one of the aubaidiarios. know-now of tho vork 1n5a*, .;
co provoment concerned is transferred ooncurrontly with tho
’ ;fArelated manufacturing equipment. . ‘1'Vf}'rf:{!f“
(9) 4he production engineers cooperate in VA operations 37ftt?§?
X B ‘especially at the steps of creationm invostigation.iiﬁ??%”::
- 1abor cost estimate, and evaluation of VA operationt.ﬂfr }g



VA ACTIVITIES AT HITACH1l, LTD, (PART-II1)

HOW TO EXECUTE VA ON PRODUCTS OF INTERMITTENT

MANUFACTURE OR MADE-TO-ORDucR FRQDUCTS
This is one of the most serious problems Hitachi
must solve.
It seems that difficulty in VA operation on products
of intermittent manufacture or made~to-order products is
attributed to the following:
(1) 1In case cost effectiveness of VA is considered, large
system products are inevitably selected as objects.
These products are generally complicated in
function and it is considerably difficult for all
the VA participuants to acquire complete knowledge of
the function in a fixed period.
As a result, functional analysis is difficult
to perform,
(2) 1In many cases, there is no allocation of time and expenditure
necessary to confirm design changes based on VA
proposals by trial manufacture and testing.
When‘evaluating,therefore, the designer tends to
make a decisian involving a minimum risk., As a result,

much cannot be expected of cost reduction.



The following is a description on experience

undergone by two or three works from among the Hitachi

group:

(1)

Complete products system manufactured by the

Hitachi group can be classified as follows:

1. Products system consisting of products,
subassemblies, and modules manufactﬁred on

a nonrecurrent basis.

2. Products system consisting of products manu-
factured on a nonrecurrent basis and its sube-
assemblies and/or modules which are off-the-shelf
items or manufactured on a recurrent basis.

3. Products systems manufactured on a recurrent basis.

Regarding 1 above, no cxperience has been acquired
so far on functional analyéis.

Regarding 2 above, some works have VA experience
on off-the-shelf items, In this case, a qualification
test is conducted on the unit of subassembly or module
to also assure quality and reliability.

Regarding 3 above, Hitachi has experience in
functional analysis of a complete proQucts system.

In a4 certain works, the design engineer in charge-=-

under time restrictions--does no more than explaining



(3)

functions of the products system, subassemblies,
modules, and main parts to the VA participants,
Evaluation of funct;ons regarding artistic design
and maintenability cannot be executed merely by a
works.

Presently we are graoping for a method.

Regarding functions related to reliability, some
works are conducting evaluation while referring to
opinions of the Sales Dept., Service Dept., and the
work's Quality Assurance‘Dcpt (Inspection Dept.

at Hitachi).

Regarding functional analysis, there are many instances

where a function-tree is made and the present cost
incurred is allocated to respective functions. In
some cases, however, functions are enumerated without
making a function-tree.

The FD (Forced Decision) method is applied to the
allocation of target cost.

When functions are too complicated for VA
participants to fully comprehend, however, the FD
method involves the possibility of a failure in
precise allocation of the target cost. In this case,
allocation is effected according to the designer's
experience, cost onalysis of similar products, and

the Delphi method.



(4) VUnder the present situation, VA phase is not initially
entered in the project shedule beginning with the
R & D phase and ending with the production phase.

(5) The Design Depts. usually perform the function of
project management at litachi, Hence; the project
schedule of a certain product is made by the con-
cerned Design Dept.

After entering production phase, however, its
detailed schedule is made by the concerned Production
Dept. |

(6) The project schedule is made at the product planning
stage; however, it is ndt determined at this stage
whether or not the VA phase is to be included in the
schedule,

(7) Regarding the products under discussion herein, for
various reasons it is con€8iderably difficult to total
the amounts of cost reduction achieved through VA
by means of EDPS, At present, totaling is manually
effected by the VA Dept. according to the cost estimated
by the designer.

(8) At present, we have no adequate solution to problems of

VA in nonrecurrent production,



VA ACTIVITIES AT HITACHI, LTD, (PART-1I)

ARTISTIC DESIGN COST AND FUNCTI1ONAL COST

The following is a description on the household

electric appliance works at Hitachi.

(1)

(2),

(3)

Artistic design i1s determined by taking into

account the product catch phrase as well. Regarding
products with high sales prices, an effort is made
to improve the appearance; thus, artistic design
costs tend to increase. However, propriety of

artistic design is determined by objective judment

based on the sense¢ of eye appeal, while no quantitative

evaluation is conducted.

(4)

Regarding a concerned Hitachi product and similar
products of other companies, the ratio of artistic
design cost to the product cost is obtained at the

new product planning stage. Then, artistic design

cost of a new product is determined through proportional

allocation with the above ratio taken as a basis.

Regarding full-automatic washing machines, for example,

approximately 10% of the manufacturing cost is allocated

to the artistic design cost as a target value.



(
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(6)

Generally speaking, the ratio of artistic
design cost the product cost increases accordingly
as the artistic design part and the functional part
are integrated.

Allocation of the artistic design cost is mostly
effected by the Design Dept., while it is rare for
the VA Dept. to directly participate in this matter.

However, the VA Dept. participates in the
following operations while indirectly supporting
the Design Dept. regarding determination of the
artistic design cost:

Cost accumulation of designed artistic design

part, standardization of color for artistic

design parts, common use of dies, and

obtaining information on up-to-date technology.
Artistic design is determined after an examination
executed by the following personnel:

Artistic design engineers, product design

engincers, production engineers, Sales Dept.

personnel, Advertising Dept. personnel, test
engineers, and the works management personnel.

Incidentally, the artistic design engineers are

assigned to the Design Center.



(7)

(8)

Artistic design is determined at the product

planning stage.

During product planning, the product design engineer
indicates to the artistic design engineer an artistic
design cost allocated in a manner described in (2) and
(4#) above as the target cost, requesting him to effect
artistic design within the target cost.

It is at the trial manufacture phase that utmost
care is directed to cost; also, cost is examined in
detail at this phase.

While the artistic design engineer is briefed
regarding product function at the product planning
phase, briefing on only the outline of function is

effected at this phase.

N
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VA ACTIVITIES AT HITACH1, LTD, (PART-TII)
HOW TO PERFORM VA 1IN TiliE AFPARATUS INDUSTRY

Unlike assembling steps, wafer processing steps

have proved to be very difficult when introducing

the concept of a standard time. The reason for this

is that even if a reduction of working hours is achieved
through an improvement of photoengraving steps,

rather than resulting in.a reduction of total man-
hours, it results in an increase of workers' idle

time, since a considerably large part of the operation
is affected by diffusion time.

Presently at Hitachi, the budget time (BT)
decided for each operation is used for operation
control. In the future, we c¢xpect to estiméte labor
efficiency and the effect of VA through the quantity
of processed wafers.

VA is conducted on purchased jigs such as masks used
in photoengraving steps, wafer hardling tools, and

S0 on.,.

VA members are closely coordinated with personnel of

the Production lkngineering Dept,



Personnel of the Production Engineering Dept.
never fail to participate in VA TFP as members,
and then perform the operation in cooperation with
VA members in some cases.

Regarding semiconductor, the object of VA is
shifting from hardware to software, and 1E and
automation are becoming the main constituents of content;
thus, a closer relation will be effected between the

VA Dept. and Production Engineering Dept.



