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ABSTRACT ed function, novel technologies and cus—

) tomized services as such.
This paper solely deals with a new

approach to defining product functions Accordingly, the scope of VE appli—

as c19sely related to human ‘§cnsitivity, cation has been expanded from “ physical
anq' in contrast thh' the traditional de— commodities or hardware products” to
finitions of Use Function and FEsteem/Es— such “ software”  aspects as information,

thetic Function. The author proposes to

clarify the types of sensitivity—related
functions, by discussing how such func—
tions can be best expressed, and how
such approach can stimulate creation of
more ideas. This approach does not limit
the use of expressions as standardized
in the conventional “ verb and noun” com—
bination..

INTRODUCTION

In the more than half century histo—
ry of VE as originated by the late Mr.
L.D. Miles, the methodology has widely
proved its effectiveness. Meanwhile, the
world of industry has experienced a re—
markable change from the Age of afflu—
ence and mass production to the Age of
human welfare and enviuronment protec—
tion. Customers have come to believe in
subjective and individualistic values in
terms of design variety, very specializ—
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communication and services. Themes to be
taken up in VE research, too, have tend—
ed to shift from physical technologies
for nmass processing, massiveness and
high speed to human—centered psychologi—
cal approach to customer satisfaction
for diversification, conservation and
interpersonal communication. In  bref,
it can be said that we practitiopers are
at a tunring point from * business cen—
tered VE” to “ customer—centered VE.”

for diversifica—
information in—

Human technologies
tion, conservation and
tensiveness are now turning the wheel
toward “ creating human—life  diversity
for personal preference, fashion, and
feeling of life” rather than mere “ tech—
nology advancement” and “ commodity af—

fluence.” In other words, people are be—
ginning to discover knowhow for better
looking at human elements rather than

merely finding marketable businesses.
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Value engineers can paraphrase this
“ Finding knowhow for looking at human
elements” as “ Identifying functions as
related to human sensibility.” So that
we can modify our VE research to such
changing situations and  circumstances,
we must broaden the basic scope of prod—
uct/service functions by not only deal-
ing with conventional Use functions and
Esteem functions but also by encompass—
ing such human attributes as amenity,
comfortability, convenience and indivi—
dual preferences.

The author believes that, whereas
the traditional “ hardware—centered”  way
of Functional Definition uses verbs and
nouns only, functions related to human
sensibility need to be expressed more
comprehensively by somehow adding adjec—
tives, adjective verbs and adverbs to
the basic verbs and nouns. In this way,
elements of human sensibility can be re—
flected in more precisely defining func—
tions.

A NEW FRAME OF REFERENCE
FOR FUNCTIONAL DEFINITION

The most remarkable two character—
istics of VE Job Plan could be “ applica—
tion of functional definition” and * team
design activities by multi—disciplinary
professionals” as the basis of function—
centered approach. So that these two
characteristics can be fully demonstrat—
ed in creating ideas for fully satisfy—
ing present—day customer needs, a new
method or tehnique of functional defini—
tion must be adopted.

The meaning of the word KANSEI
KANSEI as used in some of the illus—

trations of this paper is the Japanese
word expressing “ human sensibility” in
appreciating not only esthetic but also
functional value of products and serv—

ices. For the purpose of this paper, KAN
SEI is translated as a “ sensibility ori—
neted attribute” in adult human mind.

The aim of functional definition

Functional  definition is basically
aimed at enabling everybody to objec—
tively perceive a certain concept, as
concisely expressed in a standardized
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combination of a verb and a noun, and
made distinguishable from other concepts.
Specifically, it is to 1) identify a
function, 2) evaluate it, and 3) and in—
duce a smooth flow of improvement ideas.

Let’s give a further look at these
three. The first two aims are to clarify
the relationship between WHY (purpose)
and HOW (means) through simple use of
abstract expressions, and the third aim
is to stimulate members’ creative power
by wusing the characteristics of verbs,
which can expand the abstract scope of
predicative expressions. This should re—
sult in yielding many quality ideas.

The traditional concept of Function De—
finition and its potential problems

Figure 1 is a typical Functional Di—
agram of a ball-point pen, shown togeth—
er with a list of its customer require—
ments. These data can be characterized
as “little containing such expressions
of human sensibility as related to what
kind of products a customer really wants
to have for a pen. Product size, per—
formance, specification, etcetera only
deal with  product’s physical features.
The diagram itself generally illustrates
all functions, but without distinguish—
ing use functions and esteem functions
each other when customers’ specific re—
quirments should be considered. For in—
stance, appearance and shape are not
connected on the diagram with specific
parts of the pen but only one * inclusive”
set of words “ keep the look fine” appli—
cable to any part of the product. The
main body of the pen where use—centered
functions should be distinguised from
sensibility—oriented functions each oth—
er, but both are simply described in one
functional statement “ Improve portabili—
ty.” If we remain at this level of func—
tional definition, the depth of VE study
remains to be very shallow and roughly
“ all comprehensive.”

It is the author’s belief that Es—
teem functions and some Use functions as
closely related to humsn  sensibility
must be minutely considered over general
definitions of many use functions of the
product.
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< A Conventional FAST Diagram >

I Improve portability]

I Prevent ink-slain] I Cover pcn-poinl]

(Body)
r—LAssemble the body I,,, | Shape body ]
(Body) (Body) [ Pinch clothing |
Hold pen-point J (Clip)
Write letter (Body)
(Top body)

(Top body)

7l Rotate ball-point ]

Control ink ]

(Ball cavity)

(Ball)
[ Emit inkaa[ Guide ink I* I Prevent ink—leakagcl I
(Ball-point) (Pen-point) (Ball)
Store ink
(Capsulc)
Change capsule | Accommodate
capsule
(Capsule knocker)
| Keep the look fine |
(Whole body)
Keep the shape
handy
(Wholc body)

Customer requirements for a good ball-point pen

(1) It should draw a more than 1,000 meter line
with no ink-dripping nor ink stoppage

(2) The width of a line should be 0.3mm within
the range of +0.2mm & -0.1mm

Primary function
& quality
(for line-drawing)

(1) Within a dimension of 170mm length by
20mm diameter
(2) The pen body can be fixed on the clothing

Portability

(1) The pen-point can be covered
(2) The pen-point (ink-capsuie) can be replaceable

Maintainability

(1) No safety hazard in the use
(2) there should be no ink leakage

Safety

NOTE : A shadowced block 1s a "Kansci-oriented Function

A Ball-point Pen

Knocker

J

Ball-point

Figure 1 : Conventional FAST diagram Expressions : A Ball-point Pen
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If all Value Engineers feel satisfi—
ed with this standard level of function—
al definition and idea creation, they
are only in a position to superficially
« guess” what customers would really want
on their sensibility level, if not mis—
sing the salient point .

NECESSITY FOR SENSIBILITY-
ORIENTED FUNCTION ANLAYSIS

Many of the objects of functional
definition encompass not only Use func—
tions but slso sensibility—related func—
tions (including Esteem functions). Real
functional deployment cannot be complet—
ed without clearly expressing such func—
tional relationships.

Sensibility—oriented functional defini—
tion

Figure 2 (sece next page) represents
author’s notion of a Functional Diagram
of a ball-point pen, which incorporates
customer dictated  sensibility  oriented
functions, againalong with a listing of
all customer requirements. The underlin—
ed passages (mostly adjectives and ad-—

verbs) in the Customer requirements list
have been made to result in additional
functional statements in the figure. The
diagram thus developed can enable con—
cerned interdisciplinary team  members
really perceive specific customer needs.

With such needs clarified in the diagram,
all potential sensibility oriented func—
tions can be readily identified by the
concerned members.

This functional diagram incorporates
all such  sensibility—oriented  functions,
which are distinguished by *“ hatching” in
Figure 2.

Through a process of specified func—
tional definitions to clarify the rela—
tionship of all use functions and esteem
functions in each functional area, the
diagram now renders easier understanding
of specific customer needs related to
the product being developed.

In this diagram, such functional ex—
pressions as “ Write letters comfortably,”
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“ Improve portability,” “ Improve operabil—
ity,” “ Maintain neatness of operation,”
and “ Make it feel 'now™ are examples of
sensibility—oriented functions.

Thus, the process of functional a—
nalysis can be better facilitated by us—
ing not only Verbs and Nouns but also
their modifiers such as Adjectives, Ad—
jective verbs and Adverbs to be incorpo—
rated in the functional statements.
Introduction  of

As outlined in the

this paper, “ customer need” in its true
sense cannot be perfectly stated in the
functional diagram  without incorporating
those sensibility oriented functions in

the functional analysis.

How sensibility oriented functions can
be effectively defined

The preliminary step for such func—
tional definition is to collect all spe—
cific customer needs and to pick up all

sensibility related conditions,  ranging
from a “ must” to “ nice to have.”
In defining those functions, utmost

care must be taken to examine the rela—
tionship of individual Use functions and
Esteem functions as being connected with
any sensibility—oriented  expressions  as
part of such functions.

The standard expression to define
functions a ball-point pen can be gram—
matically analyzed as follows:

( Subject ) ( Predicate )
[Verb] [Noun]

A ball-point pen  wriles lellers.

Pen’s function is simply represented
in verb ‘ writes” in this case. Apparent—
ly, this does not imply any sensibility—-
oriented human needs such as * writes
smoothly” or ” writes comfortably.” It is

because a verb by itself cannot express
any human needs without being “ modified”
by addition of Adjectives, Adjective
Verbs and Adverbs. We now need to know
HOW such functional verbs can work.
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| Shapebody |
(Body)
4 Hold pen-point

Prevent ink—slainIA‘ Cover pcn-poim]
(Top body) (Top body)

| Assemble the body |- Pen-point)

op body)
Pinch clothing ]

S e I B A R
$5moothenirotation’
(Ball)

[ Emitink |||

Guide ink

l Prevent ink—leakage]_q[ Control ink ]

(Ball-point)

(Pen-point)

(Ball) (Ball cavity)
Store ink
(Capsule)

Accommodate
Capsule

Enable capsule of
Replacement

TR
by

TMAiHain neatness
o y fia

#,°8%of - operations’

NOTE : A shadowed block is a "Kansei-oriented Function

Customer requirements for a good ball-point pen

Primary function

(for line-drawing)

& quality

(1) The ball should roll smoothly and the pen should draw
a clear line more than 1,000 meter smoothly

(2) The width of a linc should be 0.3mm within
the range of +0.2mm & -0.1mm

(3) There should be no ink leakage

Portability

(1) Within a dimension of 170mm length by 20mm
diameter, and sharp should be of "now" feeling, and
also be easily pocketable so as to prevent"missing"

(2) The pen body can be secured and Jook neat
on the clothing

(3) The knocker can be operated smoothly

Maintainability

(1) The pen-point can surely be covered for storage
(2) The pen-point (ink-capsule) can be replaced easily

Safety

and smoothly
(1) No safety hazard in the use to prevent by removing
all sharp edges

(2) No part of the pen's structure or its materials should
serve as a stimulant to human body
(3) There should be no ink leakage when using the pen

or when carrying it around

Figure 2 : A Proposed kansei-oriented FAST diagram

< using Adjectives, Adjective Adverbs in addition to Verbs >
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Figure 3 illusatrates how this sen—
bility approach can be effectively ap—
plied to such non—hardware areas as phy—
sical distribution.

Many of sensibility—orineted  words
seem to mean something in vision or fu—
ture, and diversified customer needs may

need specific modification of nouns and
verbs as used in functional definition.

In sensibility oriented functional de—
finition, there are instances where you

need to modify nouns and others where
you have to modify verbs. Here are spe—
cific examples in both cases.

1. Modification of nouns

[Subject] [Verb] [Noun/adjective/adverb]
——————— Predicate———————)
a. A pen  wriles Jetters _comfortably .
b. A __knocker retains neat operations.
c. PD.* dictates speedy transport.
d. P.D. develops exact delivery plans.
(** P.D.” = Physical distribution)
Adjectives and/or adverbs in these

four examples modify functional verbs in
a sense of sensibility expression. Some
verbs can be used for such expression if
used as Adejctive verbs.

2. Modification of verbs

[Subject] [Verb] [Noun/adjective/adverb]

(———— Predicate——————— )

a. Pen’s body makes its use easier.
b. Knocker makes its operation smoother.
c. Packaging - imrpoves appearance better.

d. P.D. lets handling easier.

While above examples may sound awkward
in English language because of the east—
west difference in  grammatical struc—
tures, the author can say that in Japa—
nese grammer Adjective verbs can be used
here to facilitate  sensibility—oriented
expressions.

199

SENSIBILITY-ORIENTED WORDS

A prevailing tendency in the use of
sensibility—oriented words is that new
words keep coming into life due to ever
changing market fashions and customer
life—styles as such. Some of them may e—
ven be out of grammatical rules. Yet,
people who create these new words gene—
rally seem to be of a high level of hu-—
man sensibility and able to think and
act ahead of conventional ways of living.
As such new words become well * brewed”

in the society, they can be considered
as words of expressing sensible aspects
of life.
Characteristics of sensibility oriented
words

Sensibility oriented words as have
been wused in the foregoing three func—

tional diagrams can be classfied as fol—
lows:

Adjective: Speedy
Assured
Beautiful

verbs: (not in the true sense
of English grammer but in a
Japanese way of use):

Adjective

Make it feel * now”
Make it easy
Smoothen
Make it better
Adverbs: Comfortably
Sharply
With ease
In a sure way

Effectiveness of sensibility—oriented
words

Verbs being used in this category
tend to bear a characteristic that can
abstractively encompass a wide scope of
expressions. Such a tendency certainly
triggers  freewheeling  activity of the
brain in idea creation as related to Use
functions.

Adjectives and adjective verbs also
are of the very same characteristic as
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< An example FAST diagram in Physical Distribution >

7L Indicate the contents I

B Make packages
L lookbeautify] |
41 Product commodities I_A product damages j

(Appearance, package)
{ Endure the pressure j
4 Prevent moisture ]
l Prevent dust j
Meet dealer's demand

‘*4 Soften physical shock l

—{ Facilitate product portability

Deliver commodities Facilitate commodity handling | |
(Physical distribution) (Material handling) , [ Make products identifiable ]
;_L Check transport conditions —l

Determine speedy means 774

of transport |
(Transport means) \{ Check transport costs I

AL Make surest transport plans ]
(Transport plans)

Store the commodities ]

(Commodity transport)

L Move commodities - i { Directs commodity movement
L

L Adjust transport quantities —I

NOTE : The shadowed blocks represent Kansei-oriented functions

Figure 3: A Proposed Kansei-oriented FAST Diagram, Non-hardware category
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that of verbs, each reflecting what cus—
tomer sensibility is headed for. These
plrove to be effective each as a keyword
for idea generation related to sensibil—
ity oriented functions.

How to collect and use sensibility—
oriiented words of expression

Sensibiliity oriented expressions
keep changing by age and time. A fresh
expression now, most clearly reflecting

today’s human sensibility may disapear
tomorrow in an eternal cycle of appear—
ance and disappearance. Thus, the work
of collecting such words only at times
of necessity may be a tough one.

Table 1 is an author’s cummarized
collection of such sensibility oriented
words of expression at the present mo-—
ment. It is important for this sensibil—
ity—oriiented approach to keep collect—
ing anfd maintaining such a fresh treas—
ure of words so that they can be used
in seeking for real customer satisfac—
tion.

CONCULUSION

The scope of VE application can even
be wider when considering the aspect of
human sensibility, but research on prod—
cut functions from a sensibility view—
point is just beginning to bud. From
that angle, the author proposes ways to
identify sensibility—oriented functions
as well as methods to correctly express
specific aspects of human sensibility.

The author’s proposal can be summa—
rized as follows:

* Both Use functions and Esteem
functions encompass functions as
related to human sensibility.

* In defining sensibility—oriented
functions and expressing them in
words, use of adjectives and
other parts of speech must be
used as combined to the tradi—
tional way of “ verbs and nouns.”

These proposals can be justified un—
der the following specific aims:
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* To identify as many sensibility—
oriented functions as can be
discernible from presetn—day
market customers.

* Simple use of adjectives in the
functional research, deeper un—
derstanding of sensibility sub—
jects can be obtsined from a
multi—disciplinary pool of hu—
man brains, resulting in rich
generation of ideas for product
developlment and improvement.

With this paper as a breakthrough to
a new field of functional research, the
author pledges further work and hope to
see this presentation be of any helping
suggestion to all VE practitioners.
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