(CENTER FOR

QUALITY OF MANAGEMENT

JOURNAL

From the Chairman of the Editorial Board Page 2
David Walden
A special issue on
Kano’s Methods for Understanding Customer-defined Quality
I.  Introduction to Kano’s Methods Page 3
ITa. Developing and Administering Kano Questionnaires Page 7
IIb. Self-Stated Importance Questionnaire Page 12
IITa. Experience in the Use of Kano’s Methods in the

Specification of BBN RS/1 Release 5.0 Page 12
IIIb. Observation of the Use of Kano’s Method Page 15
IIIc. A Bose Development Team’s Experience

with Kano Mapping Page 15
IVa. The Desire for Continuous and Graphical Analysis Page 17
IVb. Thoughts on Graphical and Continuous Analyis Page 20
Va. Theoretical Parallels between Kano’s

and Hertzberg’s Theories Page 23
Vb. Wording of the Kano Questionnaire Page 25
Vc. Theoretical Issues of Kano’s Methods Page 28

Volume 2, Number 4 Fall 1993

© Copyright 1993, 1999 The Center for Quality of Management, Inc. Permission to make digital or hard copies of all or part of this work for personal or classroom
use is granted without fee provided that copies are not made or distributed for profit or commercial advantage and that copies bear this notice and the full
citation on the first page. To copy otherwise, to republish, to post to servers, or to redistribute to lists requires prior specific permission and/or a fee.
Copying is by permission of The Center for Quality of Management, Inc. « One Alewife Center, Suite 450 « Cambridge, Massachusetts 02140 USA
Telephone: (617) 873-8950 « Email: publications@cqm.org The Center for Quality of Management Authors retain rights for re-publication of their articles.

ISSN: 1072-5296



2 Fall 1993

From the Chairman of the Editorial Board

This issue is a compendium dedicated to the instruction, experience,
ideas, and theories that have evolved from using Kano’s methods within
CQM companies.This paper has no single author. The material in the pa-
per was pulled together from other CQM publications, from requests for
experiences of Kano users, and from theoretical ideas that have been circu-
lating informally within the companies. | am grateful to all who contrib-
uted to this paper and to those that allowed their writings to be adapted for
use in this paper.

The following individuals have refereed papers in 1993: David Boger,
Dennis Buss, Ismael Dambolena, Alan Graham, Steve Graves, Paul
Horwitz, Laurie Langone, Jeff Mayersohn, Joseph Posk, Ash Rao, Diane
Shen, and Robert Wood. | greatly appreciate their help. | also would like to
thank those who helped with the production of the journal: Lene Abel,
Barney Gage, Jay Howland, Trish McKinnon, Craig Murphy, Maury
Ringel, Ted Walls, and Robert Wood.



Kano’s Methods for Understanding
Customer-defined Quality

A compendium of ideas and experiences from Useful ideas for improving the way we use

Charles Berger, Robert Blauth, David Boger, = Kano’s methods are scattered throughout sec-

Christopher Bolster, Gary Burchill, William tions Il through V.

DuMouchel, Fred Pouliot, Reinhart Richter, We hope that this compendium will help

Allan Rubinoff, Diane Shen, Mike Timko, and  e5ders use Kano’s methods more successfully—

David Walden and that the experience and wisdom gained in so
doing also can be shared through the CQM.

The Center for Quality Management (CQM) six-!. Introduction to Kano's Methods?
day introductory TQM course presents severaln planning a product or service, one makes a list
concepts relating to understanding customer-deaf potential customer needs that the product or
fined quality based on the work of Professorservice should perhaps try to satisfy. Going to
Noriaki Kano of Tokyo Rika University and sev- see current and potential customers (“voice-of-
eral of his colleagues in Japan. These concepthe-customer” visits) is one good way to get
have become embedded in the Concept Engideas for what should be on the list of potential
neering (CE) process for operationally definingcustomer requirements. For simplicity, through-
customer requirements,which a number of outthe rest of this paper we will call these poten-
CQM companies are using as part of their prodtial customer requirements simply “customer
uct development process. requirements” or “CRs,” with the implicit under-
When first introduced to Kano’'s ideas, standing that one must investigate any CR list in
people are usually excited by them. Kano’sgreater detail to understand which of the cus-
ideas about types of quality are often a revelatomer requirements need to be included in the fi-
tion, and his method for sorting the features of aal product (or service).
product into various quality categories based on Many methods are available for investigat-
a questionnaire filled out by customers offers anng the characteristics of customer require-
apparently straightforward process for gainingments® For instance, one can ask customers to
deep understanding of customer requirementsank-order them. The particular method we will
However, as with so many tools, successful apdiscuss here is based on the work of Professor
plication of Kano’s methods requires skill andNoriaki Kano of Tokyo Rika University.
experience. Professor Kano and his colleagues developed
Within the CQM companies, we now have aa set of idedsthat we summarize as follows.
good bit of experience with the application of o ) o
Kano’s methods and some insight into how tol- Invisible ideas about quality can be made visible.
use the methods effectively. This compendiunCustomer ideas about quality are often confused
of material provides an overview of Kano’s and difficult to see clearly, but they can be made
methods, presents some experiences using the
methods and some tipS for use, and diSCUSSGSl@. Burchill, D. Shen, et al.Concept Engineering ManuaCQM
number of subtleties that users should be awar@ocument 71, September, 1992.
of. Itis divided into the following major catego- 2 Much of the text in this section is adapted, with permission, from

. . Shoji Shiba et alA New American TQMPortland, Oregon, 1993,
ries, most of which have more than one subseGroguctivity Press and the COM, pp. 221-230.

tion. 3 Chapters 7 to 11 ddesign and Marketing of New Produdig
Glen L. Urban and John R. Hauser, 2nd edition, (Englewood Cliffs,

. , NJ, Prentice Hall, 1993) describes many other methods of inquiring
[. Introduction to Kano's methods (page 3 about and understanding customer needs.

1. Developing and administering Kano 4 Noriaki Kano et al., “Attractive Quality and Must-be Quality,”
. . research summary of a presentation given at Nippon QC Gakka:
queSt!onnalr?S (page 7 12th Annual Meeting (1982), January 18, 1984. Presentations given
I1l. Experiences in the use of Kano’s meth- at Japanese Society for Quality Control Annual Meetings, Noriaki
ods (page 12 Kano and Fumio Takahashi, “Himshitsu no M-H Sei Ni Tsuite”

\ . . (Motivator and Hygiene Factor in Quality), October 1979; Noriaki
IV. Continuous and graphlcal analy3|5 of Kano, Shimichi Tsuji, Nobuhiko Seraku, and Fumio Takahashi,
Kano data (page 17 “Miryokuteki Himshitsu to Atarimae Himshitsu (1), (2)” (Attractive

; : ; ) Quality and Must-be Quiality [1], [2]), October 1982, and published
V. Theoretical issues relatmg to Kano’s in Quality, JSQC, vol. 14, no. 2 (Tokyo: Japanese Society for
methods (page 23 Quality Control, 1984).
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clear. As the customer ideas of quality are made The Kano Diagram
clear, many requirements emerge, and they fall

into several groups, as represented by the tree Csust_tOfm%r
. . . atisrie
structure of customer requirements in figure 1
(below).
. -di ional
Example of Customer Requirements Atracive_ One-dimensional
Product Product Fully
Dysfunctional Functional
[ retractable radio antenna y m unctiona
rear window wiper
electronic door locker
Customer gas mileage Customer
requirements . Dissatisfied
warranty period
for an
i —__ turning radius
automobile 9 Figure 2
[ brakes
windshield 3. Some customer requirements are not One-
—— engine cooling system dimensional—there are also “must-be” and
“attractive” elements.
Figure 1 Figure 2 also has curves labeled “Must-be” and

“Attractive.”® The Must-be curve indicates as-
pects where the customer is more dissatisfiec
when the product is less functional, but where
the customer’s satisfaction never rises above
] ] ) . neutral no matter how functional the product be-
The horizontal axis of the Kano diagram in fig- comes. For instance, having poor brakes in ar
ure 2 (above right) indicates how fully functional gytomobile causes a customer to be dissatisfied
some aspect of a product is, and the vertical axigaving good brakes, however, does not raise th
indicates how satisfied the customer is. Tradijeye| of the customer’s satisfaction. Good
tional ideas about quality have sometimes asprakes are expected—they are a Must-be re
sumed that customer satisfaction was Simp')quirement? (Study the Must-be curve to under-
proportional to how functional the product was—stand this requirement situation: A little or a lot
that is, the less functional the product, the lesgf 5 given feature leaves the customer unmovec
satisfied the customer, and the more functionajpasically neutral and certainly not satisfied];
the product, the more satisfied the customer. IRowever, any lack of that particular feature
the figure, the line going through the origin at 45quickly dissatisfies the customer.)
degrees graphs the situation in which customer The Attractive curve indicates areas in which
satisfaction is simply proportional to how fully the customer is more satisfied when the produc
functional the product is: the situation in whichijs more functional but is not dissatisfied when
the customer is more satisfied (up) with a morehe product is less functional. For instance, an
fully functional product (right) and less satisfied aytomobile customer may not be unsatisfied if
(down) with a less functional product (left). the radio antenna does not automatically lower
Such customer requirements Kano deS'QTtseIf into the car body when the radio is turned
nates as “One-dimensional” customer requirepff put the customer may be more satisfied when

ments? For example, in automobiles, gas mile-the car has this featufe.(Study the Attractive
age (unless it is quite bad) is likely to be a One-
dl_menS|onaI _customer requ”ement-_ Bet'ger 988 some companies use the word “satisfiers” instead of One-
mlleage pI’OVIdeS more customer satisfaction andimensional customer requirement. That is, the more fulfilled this
worse gas mileage provides more customer digequirement is, the more satisfied the customeris.

. . These curves are just roughly sketched. Section Vc will consider
satisfaction. (Study the graph for a moment angeir exact shape in more detail.
be sure you understand how the 45-degree lineSome companies call these Must-be elements “dissatisfiers”; they
through the origin indicates a One-dimensionafan ?issatisfy but they cannot produce a significant level of

. . _satisfaction.

customer requ”ementa one where more functions Some companies call these attractive elements “delighters,” that

ality leads to more satisfaction.) is, they do not dissatisfy if absent but can delight when present.

2. For some customer requirements, customer
satisfaction is proportional to how fully functional
the product is.



curve to understand the kind of situation whereThe first four categories have already been de-
lack of a feature leaves a customer basically nedined, and these are primarily what we are seek-
tral [certainly not dissatisfied]; however, havinging in the Kano analysis. The other two
more of the feature quickly increases thecategories indicate the following situations:
customer’s level of satisfaction.) There is a contradiction in the customer’s an-
A customer may also be indifferent to a qual-swers to the questions (=Questionable); oraur
ity element, for instance to having a cigarettepriori judgment of functional and dysfunctional
lighter in a car. Indifference would be plotted onwas the reverse what the customer feels (=Re-
figure 2 roughly along the horizontal axis—thatverse)!?
is, the customer is neither satisfied nor dissatis- For each customer one determines into
fied whether the product is dysfunctional or fully which category a given product feature falls by

functional® looking up the customer’'s answers to that
4. Customer requirements can be classified by feature’s questions in the following Kano Evalu-
questionnaire. ation Table, figure 4 (next pag®).

Kano and his colleagues believe that the One-dil-ikelzif[)r,[he;;avrcglg,’ gbtorft Euzgomﬁ;:nesvzlserséo(lj.”l
mensional, Attractive, Must-be, and Indifferent Y, 9 9 9 ’

customer requirements can be classified throug 'k?e 1;??;;',[0\2:' ff’);ngood‘ttpeagun?ﬁggné?gd o?).r I,,?;]Sé
a customer questionnaire. On this questionnairE Y 9 g poor,

. : dysfunctional form of the question, we look at
each question has two parts: How do you feel | he intersection of the first row and the fifth col-

that feature is present in the product, and how dumn and find an O, indicating that gas mileage is

you feel if that feature is not present in the prod- Y : :
uct? To each part of the question, the customét One-dimensional customer requirement from

can answer in one of five different wa&?s.For 9 The Kano diagram showing in figure 2 is useful for illustrating
example’ see flgure 3 (beIOW)' Kano'’s concepts of quality. However, the tabulations explained in

Based on the responses to the two parts Qkirt 4 of this section are more useful for understanding the quality
the question in figure 3, the product feature (howg!eéments of an actual product.

. . . . These are the translation of Kano's five answers as the CQM
gOOd gas m”eage IS, 1N this example) can b%ompanies were taught them by Professor Shoji Shiba in 1990.

classified into one of six categories: Sections Il and V discuss alternative formulations of the five
A=Attractive answers. _ o
M=Must-be The answers to the questions are numbered in this (_axample to help
- . the reader follow the description of how a Kano questionnaire is
O=0One-dimensional processed. Subsection llla gives a fairly compelling argument for
I=Indifferent not numbering the answers.

_ 12 See part lla.4 for a suggestion of how to handle the Reverse case
R=Reversel in certain instances.

Q=Questionable 13 A derivation of this table is explained in subsection Vc.

A Pair of Customer Requirement Questions in a Kano Questionnaire

functional form of
the question

If the gas mileage is good,
how do you feel?

| like it that way.

It must be that way.

| am neutral.

| can live with it that way.
| dislike it that way.

| like it that way.

It must be that way.

| am neutral.

| can live with it that way.
| dislike it that way.

If the gas mileage is poor,
how do you feel?

ogrwhRE TR E

dysfunctional form
of the question

Figure 3*
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Kano Evaluation Table

R Customer Dysfunctional
equjrements P
1 ¢ 1. 2, 3. 4. 5.
like | must-be| neutral [live with| dislike
1. like Q A A A O
2. must-be R 1 1 1 M
Func- | 3. neutral R 1 I I M
tional |, jvewitn| R I I I M
5. dislike R R R R Q
Customer Requirement is:
A: Attractive O: One-dimensional
M: Must-be Q: Questionable result
R: Reverse I: Indifferent
Figure 4
Examples of Three (Potential) Customer Requirements in a Kano Questionnaire
la. If the gas mileage is good, 1. I like it that way.
how do you feel? 2. It must be that way.
3. | am neutral.
4. | can live with it that way.
5. I dislike it that way.
1b. If the gas mileage is poor, 1. Ilike it that way.
how do you feel? 2. It must be that way.
3. I am neutral.
4. | can live with it that way.
5. I dislike it that way.
2a. If the brakes are good, 1. Ilike it that way.
how do you feel? 2. It must be that way.
3. lam neutral.
4. | can live with it that way.
5. I dislike it that way.
2b. If the brakes are poor, 1. Ilike it that way.
how do you feel? 2. It must be that way.
3. | am neutral.
4. | can live with it that way.
5. I dislike it that way.
3a. If the radio antenna automatically 1. |like it that way.
retracts when the radio is turned off, ~ 2. It must be that way.
how do you feel? 3. lam neutral.
4. | can live with it that way.
5. Il dislike it that way.
3b. If the radio antenna does not 1. |like it that way.
automatically retract when the radio is 2. It must be that way.
turned off, how do you feel? 3. | am neutral.
4. | can live with it that way.
5. I dislike it that way.
Figure 5



the customer’s point of view. step 7 of Concept Engineering. In Concept Engi-
A portion of the Kano questionnaire for a neering, the Kano questionnaire and analysis are
survey about an automobile is reproduced in figused to confirm and categorize the customer re-
ure 5 (facing pagée'. guirements discovered through voice-of-the-cus-
Once all the Kano questionnaires for a surtomer visits and analysis of the data collected
vey have been collected, one tabulates them kKyom customers. In other situations, potentiddiane Shen
looking up the classification of each customercustomer requirements might be developed imorked
requirement on each questionnaire in the Kanother ways. For instance, a survey might test asxtensively to
Evaluation Table and tallying it in the appropri- pects of an existing product or service to find outevelop the CQM
ate place in the row for that requirement on &f they are valid—if customers appreciate ther@oncept
Kano questionnaire tabulation form (figure 6,as much as, or in the same way that, the providengineering
next page). of the product or service expects. manual. She now
The result of the tallying of all customer’s The first question in each pair of questionworks with
guestionnaires is a matrix such as the one showlor a customer requirement refers to a situatiorarious firms that
in figure 7 (next page). in which the requirement is met, and it is wordedre implementing
For each row of the tabulation, that is, forin a format similar to the following: “If [the Concept
each customer requirement, the dominant cusproduct] satisfied [requirement x], how wouldEngineering
tomer view (dominate classification) is indicatedyou feel?” This is théunctionalquestion. The methodologies
by the highest tally® If two or more categories second question in each pair refers to the cased is course
are tied or close to tied, it may be an indicationvhere the requirement is not met. This is calladanager for the
that more information is needed: You may bethe dysfunctionalquestion, and is worded in aCQM Concept
dealing with two market segments, or you mayformat similar to the following: “If [the product] Engineering
need to ask questions about more detailed cushd not satisfy [requirement x], how would youCourse.
tomer requirements. feel?”
From the tabulation of customer responses to When writing the pairs of functional and
the Kano survey for the automobile, a Kano diadysfunctional questions for each potential cus-
gram can be annotated—for example, a diagratomer requirement, use the following guide-
showing the Must-be, One-dimensional, and Atdines?®
tractive, as in figure 8 (page 39) * You may have to step down the ladder of ab-
All customer requirements are not equal. straction to construct a clear question.
Improving performance on a Must-be customer When the potential requirements come
requirement that is already at a satisfactory level  from analysis of voice-of-the-customer

is not productive when compared to improving data, avoid straying from the original intent
performance on a One-dimensional or Attractive of the customer requirement statement. In
customer requirement. Having insight into Concept Engineering, refer to the require-
which customer requirements fall into which ment KJ and translation worksheets if nec-
guality dimensions can improve focusing “on the essary.
vital few."*’ * Beware of polar wording in the question
) o . pairs; multivalued orientation is preferred.
lla. Developing and Administering Kano Consider this functional question: “If line
Questionnaires?® placed in the basket stayed in it until cast,
In general, the steps to follow to develop and use  how would you feel?” Instead of wording
a Kano questionnaire are: the dysfunctional question “If line placed in
1. Develop the questionnaire. the basket falls out before casting, how

2. Test the questlonnalre and revise if necessar}lz‘ In this example the first question in every pair is the functional
3. Administer the questlonnalre to Customers'form of the question, and the second question in every pair is the
4. Process the results. dysfunctional form of the question.

5. Ana|yze the results. 15 The mode of the distribution.

16 This optional annotated Kano diagram may be useful in
explaining the results of the survey to other people; however, it has
a lot less information than a tabulation table such as that shown in

To construct the questionnaire formulate a paifigure 7.

. . R i i i
of questlons for each potentlal customer requireg See part 5 of section Il for more discussion on how to act on the

. . Kano results.
ment for which you desire customer feedback:s much of the text in this section is adapted with permission from
In the Concept Engineering (CE) process, thesélonfgegé Engir3\e§r:i5n:glﬁ23QM Document 71, G Burchill, D. Shen, et
. . . , pp. 3.3-3. .
pOtentlaI customer requwements come from SIe@ It is also helpful to get some advice from someone in your firm

6, the requirements KJ; the Kano process itself igho has experience in administering surveys.

1. Developing the Questionnaire

Fall 1993 7



Looking Up Questionnaire Answers in Evaluation Table and Tabulating the Result

Questionnaire
— 1st Customer | L ket that way.
. 2. It must be that way.
Requirement
— functional 3. I am neutral.
form 4. I can live with it that way
5. I dislike it that way.
1st Customer | 1. Ilike it that way.
Requirement | 2. It must be that way.
—dysfunc- 3. I am neutral.
t] m 4. I can live with it that way
. ILdislike it that way. -
Kano Evaluation Table F
Dysfunctional
Cugtomer 1. 2. 3. 4, 5.
Requlr ements like | must-bel| neutral |live with] dislike
3 | 1 Jike Q

2. must-be

Func- | 3. neutral
tional | 4. live with

5. dislike
C.R. Al M| Ol R[ Of T [total [grade]
- 1 1
2.
3.
4,
r‘/_m_‘\ﬁ
~L ] Ve

Tabulation of Surveys

Figure 6

Tabulation of Responses for Each Customer Requirement in a Kano Questionnaire about an Automobile

C.R. AIM|[O| R| Q] I |total]|grade
1. 1] 1] 21 23] O
2. 22 1 231 M
3 13 5 51 23] A

6 1] 4| 1 11 23| I
1 9] 61 1 61 23] M
7 21 31 1110 23] I

Figure 7
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Kano Diagram for Car Customer Requirements

Satisfaction

A

Attractive: 1-Dimensional: gas
retracting mileage
radio

antenna

Dysfunctional :

v

3 Functional

Must-Be:
good brakes

Dissatisfaction

Figure 8

would you feel?,” itis preferable to ask, “If questionnaire effectively:

some line placed in the basket falls out be-
fore casting, how would you feeP?”

e Don't try to cram several thoughts into one
guestion. You want to know which ques-
tion the respondent is answering. If a par-
ticular requirement contains more than one
thought, use more than one Kano question,
but bear in mind the need to keep the survey
to a manageable length.

* Make sure questions are in customer terms,
not development terms, that is, in terms of
benefits, not features.

» The time you are taking to hear your cus-
tomers’ views contributes to the company’s
professional image. The format of the
guestionnaire should further enhance that
image.

2. Testing the Questionnaire

 Have members of the team preparing the
Kano survey answer the questionnaire first.
Each team member should think of a cus-
tomer, try to predict his or her response,
and note which questions the customer may
not understand.

* Next select people inside your company to
answer the questionnaire, and administer it
to them. Select from a variety of back-
grounds, for example, senior managers, de-
velopment engineers, marketing personnel,
and so on.

* Revise the questions and retest.

 Listen carefully and without bias to what
your internal test customers say. If they
find something confusing, it is quite likely
that others will as well. Revise questions or
add instructions as necessary.

When a questionnaire is to be sent to many cus: Administering the questionnaire

tomers, it's important that it be understandableThe points below suggest some of the many de-
This is especially true of a Kano questionnairetails to consider in administering your question-

since it is unfamiliar to most people asked to fillnaire. You may be able to prepare for several of
it out. We recommend testing all of your ques-the points long before you have to prepare the
tionnaires internally before distributing them to Kano survey, thus shortening the time to prepare
customers. A test run will help identify unclearthe questionnaire, send it, and wait for re-

wording, typographical errors, or confusing in-sponses.

structions.

Refm'ng the queStlonnalre may require Itera- This example is from the case study of the stripping basket for

tion.

These guidelines can help you test youfishing, described in the Concept Engineering Manual.

Fall 1993
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 Select the customers you would like to sur-s, to use the statistical mode of the respon¥es).
vey. If you are using Concept Engineering, If any requirement receives a substantial
we suggest returning to the customer selecaumber of Questionable (Q) scores, it should
tion matrix to develop a target list, applying probably be temporarily deleted from the analy-
the same criteria used there. In order to ensis until the confusion with the question can be
sure a statistically significant sample, mostresolved or the thought processes of the respon
teams poll considerably more customersdents can be explored.
than were interviewed. Remember that not If a majority of the people who responded to
all customers will respond. the questionnaire give a Reverse (R) score to on

» Decide what medium you want to use: tele-of the customer requirements, it indicates that
phone (voice or fax), face-to-face presentathe marketplace’s thoughts about that questior
tion, mail, or other means. The mostare the opposite of those of the survey’s creators
common method is through the mail. If youFor instance, a company providing packaged va-
plan to use the mail, write a letter of intro- cation tours might construct a pair of questions
duction that explains the purpose of the sursuch as the following:

vey and includes directions for the  pFynctional: How do you feel about a vaca-

customer. _ _ tion package where there are pre-planned
* Collect demographic data that will enable  gyents most of every day?

you to distinguish potential market seg-
ments if they exist. Categories of helpful
information might include company and
personal characteristics, familiarity or ex-
perience with product, use of competitor’'s  If only a few people respond that they dislike
products, and so forth. having preplanned events most of every day anc
« Include instructions for filling out the ques- like having few preplanned events each day (see
tionnaire. This is particularly important for cell 5-1 in figure 4), this indicates that there are a
the Kano questionnaire, since it is likely tofew people in the marketplace who are different
be new to customers. Subsection Vb profrom most other people. (There may be a good
vides sample instructions. market segmentation opportunity here.) But, if a
« If you are using a Self-stated Importancelarge number of the responses say they dislike
questionnairg in addition to the Kano having preplanned events most of every day anc
questionnaire, use the same sequence dike having few preplanned events each day, this
questions in both to make comparing the relarge number of reverse scores indicates that th
sults of the two questionnaires easier. questionnaire’s creators are thinking about
» Send out the survey. Keep a log of customthings in the reverse of the way most customers
ers to whom the survey was sent, alongare thinking about them.
with the date. This will help you follow up, In this case, one can rescak of the ques-
if necessary; and will help you avoid dupli- tionnaires for this pair of questions, using the an-
cation if you choose to expand your sampleswers to the dysfunctional question as an index

Dysfunctional: How do you feel about a va-
cation package where there are few pre-
planned events each day?

later. to the functional side of the Kano Evaluation

» Record responses as they arrive. Table, and the answers to the functional ques:
tions as an index to the dysfunctional side of the

4. Processing the results Kano Evaluation Table. This retroactively con-

each completed questionnaire by looking up, iy most customers:

the Kano Evaluation Table, a “score” for the an-  Dysfunctional: How do you feel about a va-

swers to the pair of questions for each potential cation package where there are preplannec
customer requirement being investigated. We events most of every day?

explained how these scores are in turn tallied Functional: How do you feel about a vaca-

into a tabulation matrix. Figure 6 illustrates this tion package where there are few preplannec

process. events each day?
In the far right column of the tabulation ma-
trix, assign a category (grade) to each of the re-
guirements. The simplest way to choose &
category is to use whatever code appears mostg

- ” ee description in subsection Ilb.
often in the responses for that requirement (that see section IV for more sophisticated analysis methods.

In this way, the data already collected can be
sed. To repeat, to make this retroactive conver



sion work, the responses fall people who an- the greatest impact on the product (use the
swered this pair of questions must be rescored, following ordering: M > 0O >A>|).
whether or not their original score for the pair of

questions was Reverse. Another way to study the data is to construct

5. Analyzing the Results a spreadsheet with columns for the first, second,
Several benefits are obtained from analyzingand third most frequent responses, as in figure 9
Kano data: (below).
e Gaining a better understanding of require-
ments;

Spreadsheet of Most Frequent Responses to

. Priqritizing requirements for development Customer Requirements
activities;
* Distinguishing market segment characteris{ cystomer Most | Second most Third most
tics; requirement frequent frequent frequent
* Aiding in the design tradeoff process. number | response | response | response
The purpose of administering a Kano ques 1 A ')
tionnaire is to understand better the characteris o
tics of customer’s requirements. The response 2 A
should be seen only as a guide; they do not prq 3 M
vide exact answers as to which features must Q 4 o | |
included in the product or which requirements
need not be fully satisfied. 5 0 A
Establishing the method by which you will 6 M A
analyze the data before disseminating the que 7 A 0 M
tionnaires will save time. Will you use manual
or automated input and analysis tools? Knowing 8 M
this will enable you to marshal the necessary re 9 o) M [

sources while you are waiting for replies.
There are various possible analysis apFigure 9
proaches. As mentioned earlier, a simple way to

rank the requirements is to score each according Then the rows can be rearranged into groups

to the mode (the most frequently occurring di-according to the following order: Must-Be’s

mension) in each row of the tabulation matrix.first, One-Dimensionals second, followed by

Thus, a requirement voted Must-be (M) by 43Attractives, Indifferents, and Reverse require-

percent of respondents and Attractive (A) by 38ments, as in figure 10 (below).

percent of respondents would be interpreted as a

Must-be requirement.
You may want to go beyond the simple mode Spreadsheet of Customer Requirements

and look at the second most frequent dimension __Sorted in Order of Most Frequent Response

for each requirement. For example, take a cay cystomer| Most | Second most Third most
where there are two questions and fifty reqrequiremenf frequent | frequent | frequent
sponses to each. Thirty customers rate the fir{ number | response | response | response
requirement Attractive and twenty rate it Indif-
ferent. On the second requirement, thirty cus 8 M
tomers again rate it Attractive, but the remaining 3 M
twenty rate it Must-Be. In this case, it is likely 6 M A
that the two requirements should be treated dif
ferently. The second requirement should receiv 9 o M !
higher priority from the team. 5 o) A
When two Kano codes are tied in the scoring 4 o A
for a given question, consider:
a. Following up with customers for additional 1 A °
insight, 7 A S M
b. Looking for market segmentation differ- 2 A 0 |
ences,

c. Selecting the classification that would haveFigure 10
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If you used a Self-stated Importance QuesHauser at MIT® the Self-stated Importance
tionnairé® in parallel with the Kano survey, it questionnaire can help organizations understanc
can be helpful in further sorting the Kano re-the relative importance of each requirement for
sponses. One way to order the requirementsustomers. An organization can use such a sur
within each group is by importance ranking. Forvey in parallel with a Kano survey to help focus
example, if there were several customer requireattention on the most important results from the

ments whose mode was Attractive, you mightKano survey.

use the Self-stated Importance data to rank the Constructing

the Self-Stated Importance

Attractive requirements in descending order ofguestionnaire is straightforward:

importance. This would help you discern which
Attractive requirements the development team
might want to focus on.

The Kano survey results will be only one of
several factors that will dictate what should be
included in a product. A general guideline is to
seek to fulfill all Must-be requirements, be com-
petitive with market leaders on the One-dimen-
sional Requirements, and include some
differentiating Attractive elements.

In general, the return you can expect from
fulfilling a requirement (in terms of customer
satisfaction) should guide the effort you invest to

1. For each of the potential customer require-
ments to be included in the Kano question-
naire, construct a question on the Self-statec
Importance questionnaire in the following
general format: HMow important is it or
would it be if: [requirement x]?” For ex-
ample: “How important is it or would it be if
the car has good gas mileage?”

2. Provide a scale on which customers can
mark their responses from “Not at all impor-
tant” to “Extremely important.” Figure 11
(below) gives an example.

fulfill it. As stated earlier, improving perfor- Illa. Experience in the Use of Kano’s
mance on a Must-be customer requirement thd¥lethods in the Specification of
is already at a satisfactory level is not as producBBN RS/1 Release 5.0

tive as improving performance on a One-Dimenqgditor's Note: Robert Blauth, Reinhart Richter

sional or Attractive requirement. Classifying and Allan Rubinoff of BBN Software Products
customer requirements into Kano's dimensions

will allow you to focus your efforts where your

- - - 23 i i
customer will notice their effect the most. See subsection Ib, on this page.

24 The text in this section is adapted from G. Burchill, D. Shen, et.
_ al. ,Concept EngineeringCQM Document 71, 1992, pp. 3.3-3.4.
Ib. Self St‘?‘tef Importance % John R. Hauser and Don Clausing, “The House of Quality,”
Questlonnalre? Harvard Business Reviewo. 3 (May-June 1988); John R. Hauser,
: : ) “Comparison of Importance Measurement Methodologies and their
The CQM companies using Kano’s meth_OdS O_f'ReIationship to Consumer Satisfaction,” MIT Marketing Center
ten use a Self-stated Importance guestionnair®orking Paper 91-1, 1991Chapters 7 to 11 of “Design and
together with the Kano questionnaire. ThereMarketing of New Products” by Glen L. Urban and John R. Hauser
. . (Englewood Cliffs, NJ, Prentice Hall, 1993) describe many other
fore, we de_zscrlbe it here. methods of inquiring about and understanding customer needs. Tha
According to research by Professor John Rbook uses the term Sefited Importance questionnaire.

Example from Self-stated Importance Questionnaire

Not at all Somewhat Important Very Extremely
important important important important
How important is it or would it be if:
The car has good gas mileage? 1 2 3 4 5 6 7 8 9
How important is it or would it be if:
The car has good brakes? 1 2 3 4 5 6 7 8 D
How important is it or would it be if:
The car has a long warranty period? 1 2 3 4 5 6 7 8 9
How important is it or would it be if:
The car has a small turning radius? 1 2 3 4 5 6 7 8 9

Figure 11
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were asked to provide some informal thoughtsvhat this was all about only after studying up on
on the use of Kano’s methods in connection witht, and | was a member of the team administering
specifying Release 5.0 of BBN's 10-year old RSthe survey. Educate the people answering the
1 statistical data analysis product.] questiong®
Reinhart Richter says: As | understand |If you do translate the questions and an-
Kano's method, it is a method of using five stan-swers, on the other hand, you need to make siRebert Blauth,
dard answers (“Like,” “Must-be,” etc.) to func- that Kano’s “spirit” — that is, classification — Reinhart Richter
tional and dysfunctional questions about asurvives. and Allan
product feature or function to classify (not rank)c. The mode statistic used to analyze the resufRg!binoff are
the feature or function into one of six categoriesinay need to be modifiedf the Kano question- €mployees of
“Must be” meaning if the product does notNaire asks about very general functions, such B8NS Software
have this no one will be interested in it. whether a car should have three or four wheels Bfoducts
whether a software package should have %Vlzlogégnrgano’s
; . : s graphical user interface or a command interfaceaVve USec
EL?S\{C')drﬁetrh\';“r%gCtlon the more satisfied theeverybody will have a specific opinion. If, hovv_meth_o_OIS in the
, _ _ ever, the Kano survey asks about very specifipecification of
“Attractive” meaning the customer is happy functions, such as whether a car should have dgoducts.
when it is there but will not Complaln if itis ramic valves or a software package should sup-

“One-dimensional” meaning the more you

not there port a particular printing device, then the
“Indifferent” meaning the customer does notmajority of the respondents may be Indifferent.
care about this feature Extremely detailed questions can increase

“Questionable” and “Reverse” meaning thatthe “noise level” to a point where all “require-

we probably have done something wrongMents” are considered Indifferent. For example,
phrasing the question or, under certain cirlf 18 answers classify a function as One-dimen-
cumstances, that this particular function hasgional, 19 as Attractive, 18 as Must-be, 20 as In-

a negative interaction with other importantdifferent, 2 as Reverse, and 3 as Questionable,
functions and we have not really understoodhen the mode statistic classifies this function as

what we are talking about. Indifferent even though 57 out of 82 people an-
] ) ) _ swering say that they need this function in one

| personally think that this method is bril- \yay or the other.Consider doing something to
though. mode statistics.
A. The person answering the questions needs to One way to modify the mode statistic is as
understand that the default answers shall reflectollows:
a classification, not a ranking.If the answers
are misunderstood as being a ranking on a 1 to|3f (One-dimensional+Attractive+Must-be) > (Indifferent+Reverse+Questionable),
scale, they may misunderstand how to interpretThen grade is maximum(One-dimensional, Attractive, Must-be),
the answers, and then analysis with the 5x5 KanoElse grade is maximum(Indifferent, Reverse, Questionable).
Evaluation Table may give misleading results.

In particular,avoid numbering the default an- _In figure 12 (next page), for CRI,
swers on the Kano questionnaire, and providd19+18+18) > (20+2+3). Therefore, the grade is

B. Phrasing the standard answers to the questio 7;2:7193;(%622;%)’ therefore, the grade is |, or
should be done with great care, particularly in e s
an international environment.If you do not D. It may happen that the person answering the
translate the questions and answers, people witkano survey is already using a competitor’s
a less profound knowledge of the English lanproduct in addition to your product for certain
guage may not understand them, and the resultasks presently not covered by your prodult.
will be meaningless. this case the person may answer the question
The first time our international customer pairs with “Must be/Live with” for a particular
base was confronted with a Kano survey, theyeature. The customer thinks that the function is
thought “It must be that way” was much strongervery important, but if it is not covered by your
than “I like it that way.” They were confused
about Why “It must be that way” was the second;: Subsection Vb includes an example of instructions on how to
not the first default answer. | myself understoodnswer questions.
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Example of the use of modified mode statistic. ~ With support for a 24 hour clock format and the
functional version of the requireent was to pro-
C.R. Al O] M| T| R| Qtota|grnde  Vvide supporonly for a 12-hour format.

N 19l 18] 18] 201 2| 3| 90| A In fo'rmulating' the questions, we_(_JIid try to
emphasize benefits rather than specific features
2. 71 6] 936 2] 2]62] 1 as the CQM instructions on Kano suggested.
However, we were not always able to do so, anc
as a result a lot of the questions were fairly spe-
Figure 12 cific about features. Some of this may have beer
the result our team’s unfamiliarity with Kano

rveys. But it may be that in some ways the
S'E:"imo survey was unsuitable for our purposes.
r.$ome of the things we were proposing required
talking about specific features; just emphasizing
benefits would have resulted in questions that

product it does not cause big problems, becau
the customer can use the competitor’s produc

Indifferent classification even though it should
be a Must-be. Consider modifying the Kano =
Evaluation Table element (functional=Must Were t00 vague to elicit useful feedback.

be,dysfunctonal=Live with) from Indifferent to _ INeré should be a brief explanation of the
Must-be?’ Kano format included with the questionnaire.

. This would help the customers better understanc
E. The Kano method should always be combineffq ;se of the I|?>ositive and negative questions a
with a Self-stated Importance ranking. well as the meaning of the five possible answers.
F. For existing products such as RS/1, use of The survey seems to be well suited to defin-
Kano’s method to analyze the need of new fundng a new product, but awkward for developing a
tionality may be questionablef a certain addi- new release of an existing mature product like
tional function does not and cannot interfereRS/1. For example, if a current customer says ¢
with any other function or property of the soft- specific proposed feature is a Must-be, how do
ware, then this additional function should not beye interpret that? That is, if the feature is truly
able to be “Reverse” or “Questionable” unlessessential, why is that person using the product ir
you misphrased the question. Also, such an adhe first place, since the product doesn't have the
ditional function should not cause a feeling offeature now?

“Live With” or “Dislike.” Drop default answers The survey was not very useful for distin-

on questions where they don't make any sensgyishing between small features and large ones
They probably only confuse the reader. For example, if a small feature is considered a

[Robert Blauth and Allan Rubinoff confirm Must-be by respondents, that's probably not

some of Richter’s points and make some addi€duivalent to a large feature being considered
tional points.] Must-be. Presumably, a small feature won’t

_ _ , _ make or break a sale of the product, whereas
The wording of the five possible answers is thqarge feature might.
most problematic part of the survey. We ran into 1 gyrvey helps you make decisions abou
problems with international customers’ interpre-p o+ features to include in a product but is not
tation O\;V : I'Ike |ththdatt Wagl VS.'tf‘Ilttrl‘II]USt be thafltvery helpful for determining how to implement a
way.” VVe€ also had troublé with theé ansSwer llgeat e~ Different people will have different
must be that way” to the dysfunctional version Ofpreferences about how a feature should work,

the requirement statement—it is difficult for ¢ jt js hard to use the Kano survey to determine
some people to comprehend how “It must be that.:

way” can be a possible answer to the statement

that the product doesn’t have what the customer |t S€éms that a Kano survey would be most
wants. useful for defining a new product, since it helps

Wording the functional and dysfunctional re- YU determine what things a product should do
; Qvithout committing you to a specific approach to

features that we asked about were not clear t§0INg those things. In the case of RS/1 5.0,
ough, there were a lot of historical constraints

people answering the survey, and so the validit hat th | d d 4 h -
of some of the answers was questionable. Alsd" ‘I’(‘;gt the new release could do and how it
wording was difficult if the choice was really not could do them.

black or white. FO!’ example’ the dysfqnchonalw See also the suggestions in subsection Vc for other changes in the
version of the requirement was to provide userfano Evaluation Table.



It was important to look at combinations of dysfunctional questions is also difficult. To write
scores before making a final determination ofa 0/1 pair of questions is easy, but when you de-
priorities. For example, if one requirement fellvelop question pairs that are anchored on oppo-
into the low end of the Attractive scores but hadsite ends of the scale, the responses you receive
a large number of One-dimensional scores, ware often questionable.
might consider keeping that requirement in the Some people get distracted by the wordinGary Burchill was

Attractive list. and order of the five standard answers. This ke leading

. , unfortunate, since one individual on the teamontributor in the
llIb. Observation of the Use of Kano’s preparing a Kano questionnaire with a prove-idevelopment of
Method to-me attitude can disrupt progress of the entieE. Gary is now

[Editor’'s Note: As part of his PhD research,te"’\‘m:t In H‘e Ieg]g(ir SChﬁmi (?[f th'régs' | am nggmmt&lnsg ?\Ierwce
which included Concept Engineering GarySure 't matters that much what words you use € Y.s. Navy,
' gescrlbe the five responses, especially when r@ad is based in

Burchill has observed Kano’s methods in use a e 1 X
much as or more than anvone else associate ondents presist in perceiving them to be an d?ennsylvania.
Y inal scale from better to worse.

with the CQM. He has provided the following Adding the Self-stated Importance informa-

observations.] ) o tion increases the designer’s ability to discrimi-
I am absolutely convinced that characterizing thgyagte among customer requirements.  Mike
customer requirements into Kano’s categories iSjmko’s extension to combine the two scales

very valuable. Design is a trade-off activity.jnto “etter-than” and “worse-than” scales is a
Any credible insight the designer can developsiginficant enhanceme#t.

with respect to which customer requirements can = Engineers, in general, seem to have less

or cannot be sacrificed is invaluable for keepingrouple than marketing people in seeing the in-
development effort focused, making necessaryerent usefulness of Kano’s characterization of
trade-offs, and maximizing customer benefit. _ the various customer requirements and in over-

Here are some situations | have observed: |goking the potential problems with the response

« Developers insisting that a particular re-scale. Possibly this is because _marketing people
quirement must be satisfied in the producthave other methods for analyzing customer re-
since it was a Must-be guirements with which they are already fully

 Program managers deciding on the basis ofonversant.

relative priorities within the Attractive cat- |||c. A Bose Development Team’s

egory which requirementsot to address in Experience With Kano Mapping

the current release of the product o o .
« A development team negotiating with its [Editor’'s Note: Editorial Board member David

management about development schedulB0ger also had observations on the use of Kano’s
in order to accomodate key Attractive re-methods ]
quirements At Bose we have used Kano’s methods as partDavid Boger is
« Kano analysis (with relative priorities) the use of Concept Engineering to plan a newith Bose
seeming to increase the credibility and con{roduct. Once the development team has sou@hdrporation and
fidence of the team with respect to the de-and analyzed the voice of the customer and dearticipated in
sign objectives, perhaps on account ofveloped a list of key customer requirements, tttae Enchilada
increased traceability team must operationalize what it has learnedase study
. . . This means d) defining metrics against whichpresented in the
Writing the customer requirements in thesolutions for each customer requirement can Bammer 1993
functional and dysfunctional format of the Kanotested, andh) verifying that the team has accuissue of the CQM

questionnaire is hard, however. The writer of §a\y heard and understood the voice of the cutsurnal.
pair of questions is forced down the ladder of abg, 0 a1 translated it into an appropriate
straction. This can create a situation where th?equirement statement

pair of questions is about a smaller customer re- It is this latter element of Operationalization

quirement than was heard in the vowe-of-the-that employs the Kano's techniques. Kano lets

customer interviews. —Writing more pairs of ;s aiaq0rize each requirement according to how
questions to address the remaining aspects of the,;,mers define the relationship between the
requirement heard from the customers is not fe

. ; . Yegree to which the requirement’s functionalit
sible, because it would result in too long a ques- 9 q y

t|0nna|_r_e- . . . 2 See subsection llic for a further endorsement of Timko's ideas
Writing multivalued pairs of functional and and subsection IVb for a description of this extension.

Fall 1993 15



16 Fall 1993

is present in the product concept and the In this example, five Customer Require-

customer’s perceived level of satisfaction. Thements are plotted on the “better than” and “worse
Kano survey data gives the development team #han” axes. Points that lie near the origin (CR5)
basis for decisions with regard to leveraging reshow low scores on each scale and are therefor
sources. Essentially the team translates thimcreasingly Indifferent as they approach the ori-
Kano results into a customer requirementgin; these are the least important requirements
weighting factor. for which function should be provided in the

However, how best to make this translation?product concept. Points that lie farther from the
Is it reasonable simply to categorize each of therigin and hug the horizontal axis (CR1) are in-
requirements into one of the four Kano dimen-creasingly more pure Must-be Kano require-
sions? The Center for Quality Management'sments and therefore deserve the full attention of
Concept Engineering manual describes on¢he development team. Points farther from the
method of taking into account the proportion oforigin and close to the unity slope line are in-
scores in each dimension. Page 5.11 of the docereasingly one-dimensional (CR 3, 2). Finally,
ment shows how a team should redefine Kanohose points that reside away from the origin and
results in order properly to complete a Pugh<lose to the vertical axis are more like Attractive
style selection matrix. elements (CR4).

An alternative approach for deriving a In general, it can be seen that the priority of
weighting factor has been suggested by a devethe Customer Requirements may be represente
opment team from Analog Devices. This ap-in a descending order on this graph by a curvec
proach interpolates within the Kano Diagram’sline beginning on the “worse than” axis far from
two dimensions of functionality and satisfaction,the origin and then sweeping in an arc in a coun-
thereby providing more accurate weighting in-terclockwise direction ending on the “better
formation?® The method actually arrives at two than” axis near the origin. This is illustrated in
independent factors—one to be applied when thégure 14 (below).
solution under evaluation provides functionality

with regard to a customer requirement better Order of Decreasing Importance
than a reference solution, and the other to be ap- One-
plied when the solution under evaluation is Attractive dimensional
worse than a reference solution.

Bose development teams have plotted these ® s
so-called “better than” versus “worse than”
scores and found the graphical representation il-
luminating. Consider the graph in figure 13 (be-
low).%

®cro

If

Two dimensional Representation of the Integration ~ better|
of the Kano Quality Categories than

One-
Attractive dimensional

® cr1
> Must-be

® Cr4

® cRrs
Indifferent If worse than

o cr2

it Figure 14

better

than [Editor’s Note: | suspect there are cases when at

Attractive requirement might be included in the
product even when insufficient resources are
available to meet adequately all the One-dimen-
sional requirements in a first release. Maybe

[ :
CR1 customers would be more accepting of some

B> \ust-be

Indifferent If worse than 2 It may be useful to read Section IVb first for a derivation of this

approach.
Figure 13 % |bid.




weaknesses in meeting One-dimensional re- The more continuous approaches described
quirements if/when an occasional “delighter”in subsection IVb may be best applied after you
were provided.] inspect responses for evidence of discrete market

: - segments. Lumping together distinctly different
g%pL?Eanﬁggé?; Continuous and perspectives to form an average may produce

confusing results. Take, for example, a case
Many people who have used Kano’s methods, ofyhere votes are evenly split between Attractive,
are contemplating doing so, are wary of theyyst-pe, and One-dimensional. One way to
simple method given in sections | and Il for clas-check for the existence of distinct segments is to
sifying a given customer requirement as Attracyyn a test of correlation between this response
tive, One-dimensional, and so on.  Theyyariable and some of the demographic data col-
typically feel that it seems like a loss of informa-|ected with the questionnaire. When different
tion (and in some cases is misleading) to reducgegments are identified, it may be best to handle
25 possible combinations of answers from eackhe data separately. (Of course, the same consid-
respondant into just one of six possible categogration could be given to processing of the Kano
ries, and then to reduce further the category dejata using the simplest of methods.)
rived for each respondent to just one of six |t also would be useful for someone with a
possible categories for all respondents. strong mathematics and extensive testing back-
_ Thus, there has been a desire for more “conground to consider and explain the relationship,
tinuous” (finer) methods of analyzing the datajf any, between Kano-type questionnaires and
from Kano questionnaires. In some cases thg,ore mathematical techniques of anaylzing and
more continuous methods have been subjectivgrganizing customer analysis, such as, cluster
and qualitative; for example, using commongnpalysis, multidimensional scaling, or corre-
sense to choose the Kano category for a particpondence analysis.
lar customer requirement when the category se- _ _ .
lected by the mode seems misleading. In othefVb. An Experiment in Continuous
cases people have suggested and used mofdalysis
quantitative methods. The next two subsectiongEditor’s Note: Mike Timko of Analog Devices Mike Timko is a
IVb and IVc, describe several of these. has generously provided a blow-by-blow dedivision fellow at
After a quantitative, more continuous scription of some ideas he and his colleaguestae Semi-
method for analyzing Kano questionnaires is deAnalog Devices used to try to improve procesgonductor
rived, a natural next step is to show the resulting of Kano survey responses. At first he waBivision of
graphically, since graphical methods are ofterhesitant to provide a description of what he comnalog Devices.
better to indicate trends (which may be hidden irsiders to be a trial use of some ideas. Howevetis respon-
a forest of individual numbers) and to show morehe was able to be convinced of the value of makibilities include
dimensions of the data simultaneously than caing this informally available so that others cathe definition,
often be comprehended from the raw numbers. try to build on his work or find ways to improvedesign and
Thus, using what we are calling continuousit.] development of

variables and representing the results graphically During the past year | have been involved ihigh resolution
offer at least three powerful advantages: a voice-of-the-customer project in the Converteknalog-to Digital

« A continuous approach can summarize thédperating Group (COG) at Analog Devices, exconvertors for
data without losing resolution. For ex- Ploring “12-bit general purpose ADC” productthe data
ample, in the Kano Evaluation Table theredefinitions. There were about six of us on thacquisition
are nine response pairs that equate to th&am, with Gary Burchill as our facilitator. market. He holds
Indifferent category, and each may have a _When the Kano questionnaires came backSB and SM
somewhat different emphasis. volunteered to put the results in a form that théegrees in EE

« A continuous representation deals morel€am could use. During that process, | came ffom MIT.
comfortably with situations where there is With @ way to crunch the data that is easier to
no dominant response to a question (e.gimplementwhile, I think, preserving the voice of
37 percent Must-be, 33 percent Attractive,the customer a little better than simply scoring
30 percent One dimensional) by allowingthe answers as Attractive, Must-be, and so forth.

for intermediate points, or hybrids. See the First, the Kano questionnaires were typed
caveat below, however. into a computer program, written in C by Reddi
« A graphical representation can often con-Penumalli of our CAD department. This pro-

vey more information simultaneously than gram took the two answers to each pair of ques-
a nongraphical approach. tions and looked up the resulting score
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(Attractive, Must-be, etc.) in the Kano Evalua-One-dimensional, Must-be, and Indifferent re-
tion Table. Another program then compiled thesponses. (That is, | ignored Reverse and Ques
results so that the data | got was a histogram dfonable responses.) | then added the Must-be
the number of responses in each Kano dimensioand One-dimensional columns, divided by the
for each question, plus an average importanceame normalizing factor, and put a minus sign in
value for each question from the Self-stated Imfront of the result to get the number for Worse.
portance questionnaires that were gathered at thighese may be written as the following formulas:
same time as the Kano questionnaires.

| wanted to put this information into a p...— A+O Worse= — O+M
spreadsheet where it could be manipulated in A+O+M + | A+O+M+1
various ways, as our development team saw fit.
My goal was to be able to compile a score for the
various solutions the team had come up with by ~ Example where Better and Worse have been
writing spreadsheet functions (in Excel on a calculated for Seven Customer Requirements
Macintosh).

| immediately encountered a problem. Th

CR A M O I Better | Worse

basic Kano guidelines in the Concept Engineert 6 53| 20 | 35 6 77 | -.48
ing manual assume some use of judgment if

classifying each customer requirement into ong¢____9 40 | 17 33 ] 24| 64| -44
of the Kano dimensions by the majority of the re- 4 50 8 | 26| 18| 771-31
sponses. The examples shown in the book are gt

pretty clear-cut. However, many of our re- 3 55| 3 [20] 30 ) 69]-21
sponses tended to be spread out over several cat- 5 69 | 4 16| 27 | 73|-17
egories (A, O, M, and I)—see CR1 in the figure - -
15. Simply using the mode statistic didn’t seen 1 40 | 2 2 60 | 40| -.04
appropriate. Also, it didn't seem quite fair to 7 63 1 1 20| 751 -0

classify a customer requirement that was 90 t&

10 Attractive to Indifferent the same as one tha;:igure 16

was 60 to 40 Attractive to Indifferent, as illus-

trated by CR2 and CR3 in figure 15 (below). The positive Better numbers are indicative of

the situation where, on average, customer satis

Examples where Mode Statistic seems Inadequate faction will be increased by providing these (At-
tractive and One-dimensional) elements. The

CR AlM| of R Q] 1 [t |grace n_egat_ive Worse numbers are ind_icativ_e of the
situation where customer satisfaction will be de-

L 3321 30 16)100] A creased if these (One-dimensional and Must-be’

2. 90 10l 100l A elements are not included. To look at it from a
slightly different angle, Better indicates how

3. 60 401100] Al much customer satisfaction is increased by our
providing a feature (i.e., “If we're better” [than

Figure 15 the competition], increase our score by this posi-

tive number); and Worse indicates how much
| wanted to calculate an average of some soustomer satisfaction is decreased by our no

while also preserving some idea of the sprea@roviding the feature (i.e., “If we’re worse”
over Attractive, One-dimensional, and Must-be[than the competition], decrease our score by

features. This gave me the idea to reduce thgis number).

data to two numbers: a positive number that is  pajrs of Better and Worse points for each
the relative value of meeting this customer recustomer requirement can be plotted on a two-di-
quirement (versus the competition), and a negamensional graph as shown in figure 17 on the
tive number that is the relative cost of notpext page (the minus sign in front of Worse has

meeting this customer requirement. | labeletheen ignored in this graph for purposes of clar-
these columns “If we're better ...” and “If we're jty) 3
worse ..."”, abbreviated Better and Worse.
To calculate the Better value, | added the At —————— :
. d One-dimensional columns and di A_r_epresentatlo_n of Better and Worse can also be oyerlald on the
tractive an ne Traditional Kano diagram (see figure 2; however, we will not here

vided by the total number of Attractive, illustrate and describe the derivation of this overlay.



Two Dimensional Representation of Kano Quality particular customer requirement, and all of them
Categories when looked up in the Kano Evaluation Table re-
sult in an Attractive rating, then Worse=(0+0)/
Attractive A One-| (20+0+0+0)=0 and Better=(20+0)/(20+0+0+0)
dimensional =1, or the point 0,1; this point is plotted at the
top left corner of the graph, the purely Attractive
corner®?2 This and a number of other points are
F described in figure 18 (below).
Finally, | decided to multiply each of these
Better D E B numbers by the Self-stated Importance average.
If the Self-stated Importance scale runs from 0 to
1.02then potential requirements judged less im-
portant will be scaled toward the Indifferent cor-
ner of the graph shown in figure 17.
The team then used the scaled Better and
_ C Worse numbers in two ways.
Indifferent Must-bej First, most of the features on our customer
0.0 10 requirements list are independent of one another.
That is, the only decision to be made is whether

1.0

Worse

32 Notice the parallels between this graph and the similar graph in
Section llic (figure 13).
. . 33 In our work we actually multiplied by the unscaled Self-stated

In the graph n flg_ure 17: Better runs from Importance rating. | have scaled this rating into the interval 0 to 1.0
0.0 to 1.0 up the vertical axis, and Worse runsere to avoid redrawing figure 15 on a new scale and then having to

from00to1.0 a|0ng the horizontal axis (remem.explain the meaning of that scale. To scale the 1 to 9 ratings
pically used in a Self-stated Importance survey into the interval 0

be_r' the minus sign has been left off WOI’SG_ 0 1.0, subtract 1 from each rating on the 1 to 9 scale and then divide
this graph). If there are 20 responses regardingt s.

Figure 17

Description of Points in Figure 17

Distribution of response XY pair Location on the graph of the point

All Attractive 0,1 top left corner

All One-dimension 1,1 top right corner

Evenly split between Attractive 51 middle of top edge, halfway between

and One-dimensional B attractive and one-dimensional-point A

All Must-be 1,0 bottom right corner

Evenly split between One- 1.5 middle of right edge, halfway between

dimensional and Must-be : one-dimensional and must-be-point B

All indifferent 0,0 bottom left corner

Evenly split between Must-be 5,0 middle of bottom edge, halfway between

and Indifferent must-be and indifferent-point C

Evenly split between Indifferent 0,.5 middle of left edge, halfway between

and Attractive indifferent and attractive-point D

Evenly split among Attractive, .5,.5 exact middle of graph-point E

One-dimensional, Must-be, ang

Indifferent

Evenly split between Attractive 5,5 | exact middle of graph, halfway between

and Must-be attractive and must-be, without an influence

of one-dimensional or independent-point E

Evenly split among attractive, .67,.67| equally spaced between attractive and mus}-be,

one dimensional, and must-be but influenced by one-dimensional-point F
Figure 18
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to include the feature or not. Based on the data, = mension and multiplying by the Self-stated
we went back and decided which features were  Importance average at the end. However, |
most worth including. In general, one wants to didn’t want to go back and rework the data,
include customer requirements with higher posi- so | assumed that it would average out.
tive Better scores because they add the most to )

customer satisfaction, and customer requirelVC- Thoughts on Graphical and

ments with higher (more negative) Worse score&ontinuous Analysis

because they prevent the most customer dissatiﬁéditor’s Note: This section is based on ideas pre-

faction. o
Second, we compiled total grades for ouré%%%jit?gg’vr:gz;?nDuol\gosu:hgrﬁégriQoMlggf]eamh
best solution versus the competition. If our solu- 9 P '
tion had a feature that the competition didn’'t,1. Establish the basic plot.
then we increased our relative score by therhe form of analysis described in this section as-

then we decreased our relative score by thghat a Self-stated Importance questionnaire may
amount of Worse for that feature. If both we anchave been used in parallel with the Kano ques-
the competition had a feature, or neither we nofignnaire. Thus, there may be three scores fol
the competition had a feature, our relative scorgach potential customer requirement being inves
was unaffected. tigated—Functional, Dysfunctional,andimpor-

In summary, | came up with a pair of formu- tance These three scores are coded as follows:
las that can be used to calculate two numbers that

appear to be useful in evaluating Kano question-  Functional: Y;=-2 (Dislike), -1 (Live with),
naire results. We used these numbers in both the 0 (Neutral), 2 (Must-be), 4 (Like)
solution generation and concept selection phases . AV .

of our voice-of-the-customer efforts. Dysfunctional: X; =-2 (Like), -1 (Must be),

While | think that this method has merit, | 0 (Neutral), 2 (Live with), 4 (Dislike)
also have several reservations: Importance W, =1 (Not at all Important), ...,
1.The primary usefulness of the resulting 9 (Extremely Important).

numbers is in their relative values; that is,
in prioritizing the customer requirements.
Because the resolution of the Kano data i%
so low, however, | suspect that the statisti-
cal uncertainty of the averages is quite Iargéfg
(tens of percent). Don’t count on these

Thus, if respondent number 8 answered for
otential customer requirement number 6 that he
ked good gas mileage, could live with bad gas
ileage, and felt the issue of gas mileage was o
edium importance, then

numbers to differentiate between close re- Yg6=4,
sults.

2.This analysis is still based on assigning a %6 =2, and
single category (e.g., Attractive, Must-be) W; =5

to the Kano questionnaire results. Why

should Attractive be the single result for Note that X andY take on the values -2, -1,
three different combinations of answersg, 2, 4 only. The logic for the asymmetrical scale
(like/must-be, like/neutral, like/live-with)? (beginning from -2, rather than -4) is that Must-
| see this as a basic problem with Kanope and One-dimensional are stronger response
theory, but I ignored it! than Reverse or Questionable. Therefore, the

3.For some people, it seems redundant tecaling should give less weight to the less strong
both multiply by the Self-stated Importance responses to diminish their influence on the av-
number and include the Indifferent cat- erage. The Reverse-type responses are give
egory in the denominator of the Better andless weight by being pulled towarc®0.

Worse calculations. _—
P “ ” 34 This issue appears to be at least partially addressed by the ideas
4.To be more statlstlcally correct,” one discussed in subsection IVc on this page.

should perhaps sum the Self-stated Impor= itis assumed that only a few of the people responding to the
tance numbers in the appropriate Kano djduestionnaire got a Reverse score for the requirement under

. . onsideration. If most of those responding got a Reverse score, the
menS|_on for each response instead O nswers to that requirement could be rescored as described in
summing the number of instances of a di-subsection lla; see also the discussion of Reverses in subsection Vc



Figure 19 (below) should help to clarify the
positioning of the various dimensions.

Functional (-2 to 4) vs. Dysfunctional (-2 to 4)

Like 4 |Q A A A [e]
Must-be 2 |R | | | M
©
C
9
©
5 Neutral 0 |R | ! I M
LL|
Livewith -1 [R | | | M
Dislike 2 B IR [R R Q
o ~ Q v »*
~
o)) o < (7]
S < L qQ
S 5
Dysfunctional
Figure 19

Compare this figure to the Kano Evaluationqg

(functional) answers across all respondents:

Xave] j] = Z% and Yave j] :Zg

Bill DuMouchel
originall
Then plot theQ points (Xave]j], Yave]j]) and pregsentgd the
use the numbgr as the plotting symbol, so youmaterial in this
can identify which question each point represection to
sents. members of the
The averages should mostly fall in the rangeQm Research
0 to 4, since negative values are eith@gmmittee while
Questionables or Reverses. Questionables Wik was employed
not be included in the averages. Reverses mgy Bolt Beranek
be transformed out of the Reverse category B¥d Newman Inc.
reversal of the sense of the functional and dygre is now an
functional questions over all respondents. Othydependent
erwise, as described above, there will likely naftatistical
be enough Reverses to pull the average negati¥gnsultant based
In figure 20 (below) the square wheXave in Belmont, Mass.
and Yave range from 0O to 4 is naturally divided
into quadrants, with the prototypical Attractive,
One-dimensional, Must-be, and Indifferent
points considered to be at the four corners. This

square comes from the upper right part of figure
36

Table (figure 4) to understand the parallels be-

tween the two tables. In particular, note that the

interiors of the two tables (the Rs, Is, Ms, etc.)  piots of Average Functionality and Average

are laid out in identical fashion. In the method

Dysfunctionality Points for Questiah

described in section |, the answers to the func-

tional and dysfunctional questions (e.g, like/like,

must-be/neutral) are used to look up a single

Dysfunctional

, n_
“score” (e.g., R, I) in the Kano Evaluation Table. Atactive | | dimensci)o:a
In the method being described in this section, the 10
answers to the functional and dysfunctional [ ]
guestions are used to specify a point in a two-di- 3 30
mensional coordinate system. 50
The most pure or prototypical representa- 90
tions of the Reverse, Indifferent, One-dimen- vave 2
sional, Must-be, and Attractive points in this g neionay 0
two-dimensional coordinate system categories
are identified with the points, respectively:
| &G 200 7 __|
Reverse X=-2, Y=-2 ! o)
Indifferent X=0, Y=0 100
One-dimensional X = 4, Y =4 .
Must-be X=4 Y=0 Indlfferentl | Must-be
Attractive X=0  Y=4 0 ! 2 3 4
Xave
These points are underlined and in bolder print (dysfunctional)

in figure 19. All the other combinations &fY

points appear as interpolations between thesggyre 20

points.
Now, for all questionsj, = 1, ...,Q, compute

the averages of th& (dysfunctional) andY 3 Note the similarity of this figure to figure 17 in subsection IVb.
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When the pairs of coordinates representin@. Show the respondents’ average importance
the average responses to each of the Kano quesssigned to each question

tions have been plotted on the grid as shown i
figure 20, the nature of each requirement is’%rom the Self-stated Importance survey that was

clearly delineated by the quadrant into whichdone in parallel with the Kano survey, compute
that point falls. For instance, a requirement such ) ) E Wi
as number 5, which falls into the upper left quadihe average importancéjave| j] = II\I , of
rant, should be viewed as an Attractive element . .
The closer a point falls to one of the four Iabeleoe?i? é:]uestltonxand _re$rese_nt Its ya:cl_Je ne;i th
corners (the prototypes), the more unanimous th otted points( ave[j], ave[j)], asinfigure <

ext page). For example, draw a filled circle
with radius proportional to,Wavej] , so the

survey respondents must have been in thei

views. Conversely, a point such as number 9 : ; .

which falls near the center of the diagram, is & c2 of thiltjth C'tfc'e; wolultdthbe plroportlfqnal Ejo

fuzzier result which indicates disagreement, avej]. Alternatively, plot the values of j use
o identify the questions in different colors or

among respondents. .

The above is the basic plot. Following are a}i?gahdszlgésgromg\?gresem'ng the range of low tc
few possible refinements. There is no hard-and-fast way to interpret the
2. Show within question variation diagram in figure 21 for development priorities.
The best approach might vary with the number of

For thejth question, compute points falling into each quadrant, with the clus-

Xstd\j]= Standard deviation of th¢ tering of the points within a quadrant, or with the

scoresX, degree of differentiation of importance levels

Ystdyj] = Standard deviation of the within a quadrant. For instance, in figure 21

scoresY.. and there is only one Attractive element. Although

o : L that element ranks only as medium in impor-

Xcho;[ijr]S—Q((:o;reilatlon coefficient of thél tance, the team might believe that the product
i

needs a differentiating characteristic.

Then, on the basic averages graph described What makes the most sense is for your group
in the previous subsection, plot horizontal erroto view the grid (perhaps without the points
bars Kavdj]+Xstd\[j]) and vertical error bars numbered, in order to maintain objectivity about
(Yavdj]tYstdyj]) around each pointXavdj], which requirements should be pursued), and ther
Yavdj]). agree on a decision rule that will work for your

A fancier version of this is to use the correla-data.
tion as well as the standard deviation and, in-
stead of error bars, plot an ellipse representin
the distribution of XY values. The equation of
the ellipse is:

. Weight the means for each question according
how important that question is rated by each
respondent.

Instead of plotting (Xave Yave) defined as
above, compute

X — Xaverf
%x,v) %— -2 T Wi %,
H Xstd O Xwave] j] = 'Z ;N " and
i YV
, X — Xave_Y - Yave
'LXYcor [J v O Vad Ywave[j] _ Z %N:A*/ Y,
i YV

Y - O =

+g Ystzveggzl— XYCOrZ% and plot points(Xwave] j], Ywave| j]) as before.

This gives those respondents who think a ques:
tion is important more voice in deciding whether
If the correlation is zero, the ellipse should passhe question is One-dimensional, Must-be, At-
through where the ends of the error bars wouldractive, and so on. You should use weighted
be. In any case, it should enclose the central 43ersions of standard deviations and correlation
50 percent or so of the points on which it is coefficients if you want to add error bars or el-
based. lipses to this graph.



Plots of Average Functionality and Average Dysfunctionality Points for Quebtidtn Average Importance Indi-
cated for Each Point

41 Attractive One
dimensiond|
1@
3 30 —
50
90
Yave 2
(functional) 2.
8d
4 @0 7 —
6.
100
Indifferentl | Must-be
0 1 2 3 4
Xave
(dysfunctional)
3.0-3.9 O
Average importance 4.0-4.9 O
intervals: 50-5.9 [0
6.0-6.9 @
7.079 @

Figure 21

5. Overlay the basic plot for different groups ofmation on variation or importance suggested in
respondents parts 2 and 3 above.

Compute the point§Xave, Yave) separately for _ ,
two or three subsets of the respondents, groupe®- 'I:heoretlcal Para[lel S between
by background information (demographic data)Kano’s and Herzberg's Theories

Then plot the points for the different groups in;- .. ., _ , -
different colors. For example, rad “15” would [Editor’s note: Christopher Bolster has consid

mark the average answer to question 15 for On%red _Kan?a thiorles An hc&mparlfo(;l' \g'th the
group, and green“15” would mark the average eories of Herzberg which Kano studied ]
answer to question 15 for another group. TdKano analysis helps us understand the relation-
avoid clutter here you might omit the extra infor-ship between the fulfillment (or nonfulfillment)
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of a requirement and the satisfaction or dissatisdimension the employee tries to avoid pain from
faction experienced by the customer. Workingthe environment; however, avoidance of this
with social science theories on satisfaction depain or the environmental issues that cause the
veloped by Frederick Herzberg, Kano concludegain does not produce satisfaction.

that the relationship between fulfilment of a Some of the issues reported in Herzberg's re-
need and the satisfaction or dissatisfaction expesearch as causing increasing levels of satisfac
rienced is not necessarily linear. He found thation are: growth, advancement, responsibility,
he could sort requirements into distinct classesyork itself, recognition (of work), achievement.
and that each class would exhibit a different relaSome of the issues cited as causing increasin
tionship with respect to satisfaction. Accordinglevels of dissatisfaction are security, status, rela-
to the Kano’s model, a product induces variougionship with subordinates, personal life, rela-
distinct types of satisfaction or dissatisfaction tionship with peers, salary, work conditions,
depending on whether certain customer needselationship with supervisor, supervision, and
are completely fulfilled, are only partially met, company policy and administration.

or go unserved. Kano’s theory, originally termed  Herzberg goes on to generalize job attitudes
the “M-H Property of Quality,” was first pro- to mental health which he notes are similarly on
posed in a paper published in 1¥79.The basis distinct, parallel lines.

of knowledge about Kano’s theories within the
CQM comes from a subsequent article, entitled Herzberg's depiction of Mental Health
“Attractive Quality and Must-be Quality?® and

from teaching by Shoji Shiba.

As mentioned above, the model underlying Mental health
Kano’s theory has its roots in social psychology
and Motivation-Hygiene theory (M-H theo#y)
developed in 1959 by Frederick Herzberg.
Herzberg created the theory to explain the way
employees feel about their work.

Herzberg expounds on his theory at length
and provides much supporting evidence in his
book Work and the Nature of Ma#i,Herzberg ' Absence of mental health
observes that the set of factors that produce job
satisfaction are separate and distinct from the set
of factors that produce job dissatisfaction. In ef-
fect there are two independent axes (figure 22,

below). Absence of mental iliness

How Motivational/Hygiene Factors
correlate to Job Satisfaction

Absence of job Job satisfaction
satisfaction = .

o S Mental iliness

5 E Y

o !

z =

Figure 23
Job satisfaction Absence of job
satisfaction —_—
V 37 Noriaki Kano, “On M-H Property of Quality,” Nippon QC Gakka,

9th Annual Presentation Meeting, Abstracts, pp. 21-26, 1979.
Figure 22 BNoriaki Kano et al., “Attractive Quality and Must-be Quality,”
research summary of a presentation given at Nippon QC Gakka:

. . . 12th Annual Meeting (1982), January 18, 1984.
Herzberg thinks of the one axis as the moti= Hence the name Kano gave his theory in his 1979 paper.

vator axis. In this dimension the employee seeks cleveland, World Publishing Co., 1966; see particularly chapter
personal growth from the tasks being performed?, gp]l-gsl. TTiS bgok is actually tf:—le thil’dd in a trilogy on this |

. Subject. See also “One more time: How do you motivate employ-
however7 absence _Of .thIS grow‘gh does' not cau_ s.” Frederick Herzberglarvard Business Reviewanuary-
pain. The other axis is the hygiene axis. In thisebruary 1968.



At the time he wrote his book, Herzberg Herzberg notes that the hygiene satisfactions
noted that many clinicians treated patients withexperienced by maladjusted individuals are
mental health problems as if resolving the conshort-lived and similar in character to opiatés.
flicts resulting mental illness would bring mental The corollary in Kano theory might be that a
health. This approach results in doing the hyproduct designed to satisfy only “must-be” re-
giene work to avoid environmental issues butquirements would not satisfy mainstream con-
does not address psychological growth and selisumers. Herzberg also states that the unhap-
fulfillment. piness experienced by highly growth-oriented

individuals at the lack of motivator factors is
key%i‘?ﬂlzésl_(ano and M-H theory share Somequalitatively different from that they_ experience
o ) o at the lack of hygiene factof$. This is another
* Kano’s satisfactionaxis is analogous t0 way of saying that the satisfaction and dissatis-
Herzberg'smental healttaxis. Both extend faction axes are distinct (satisfaction and dissat-

from the origin (a neutral feeling about thejsfaction are not simple opposites). That is also
product or job) through various gradationstrye in Kano theory.

of satisfaction. In Kano’s theory, the factors . _ .

that produce only satisfaction are called atVb. Wording of the Kano Questionnaire
tractive elements. The corresponding ele-The order of the five answers to the pairs of
ment in Herzberg’s theory is thmotivator, Kano questions seems odd to many people.

sometimes called a “satisfier.” 1 1like it that way.
» Kano’sdissatisfactionaxis is analogous to 2. It must be that way.
Herzberg'smental illness axis. Both ex- 3. | am neutral.

tend from the origin through various grada- 4. | can live with it that way.
tions of dissatisfaction. In Kano’s theory, 5. I dislike it that way.

the factors that, through their absence, cre-  The question most frequently posed is: Why

ate dissatisfaction are callédust-be ele- s «| jike it that way” a stronger statement of sat-

ments.  The corresponding element injsfaction than “It must be that way?” Consider
Herzberg's theory is thélygiene factor,  these responses in the context of the functional
sometimes referred to as a “dissatisfier.”  guestion in a pair of questions on a Kano ques-

In both Kano and M-H theory, there is antionnaire. The thought behind the ordering is
asymmetry between the positive and negativéhat the first response signifies a type of positive
axes on which the above factors are scaled. Digatisfaction, while the last relates to avoidance of
satisfaction is not the opposite of satisfactiondispleasure. In other words, the logic behind the
For instance, fulfilling a hygiene or Must-be re- arrangement of these responses has to do with
quirement does not lead to satisfaction—in théhe level of pleasure experienced by the cus-
healthy individual—because hygiene factors aréomer. A scale of pleasure is known as a hedonic

those which, when fulfilled, help only to avoid scale. _ _
dissatisfaction. An alternative wording of the answers that

seems to differentiate better among the re-

Kano's theory also, however, includes a th'rdﬁponses is:

class of requirements that behave as if the pos o
tive and negative axes were continuous: one-di- 1. |enjoy it that way. _
mensional factors. These requirements can cause 2. Itis a basic necessity or | expect it that

reactions ranging from dissatisfaction, through way.
indifference, to satisfaction, depending on how 3. |am neutral. o
well they are fulfilled. 4. |dislike it, but | can live with it that way.

The one-dimensional element appears to 5. ldislike it, and | can't accept 'tj )
have no direct analog in M-H theory. Herzberg ~Some Kano surveys have used this wording.
states repeatedly that the axes of mental healifowever, while this alternative wording clarifies
and mental illness are distinct. Although hethe difference between “I like it” and “It must
identifies cases where hygiene factors actuallfe,” it may confuse the answers to customer re-
provide satisfaction, this occurs only in “malad-quirements that are straight forwardly one-di-
justed” individuals** Likewise, highly “growth- ———mM8¥ ——
oriented” individuals can actually experience’, Herzberg, p 84.
dissatisfaction when motivating factors are nots |b:gj
present? 4 |bid.
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mensional, such as gas mileage. In the one-di- Professor Aune’s figure both illustrates some
mensional case, the “I like it” and “I dislike it” of the difficulty in the wording of the standard
pair of answers may be more appropriate that “answers to the functional and dysfunctional
enjoy it” and “I can’t accept it". guestions, and may suggest some wording for the

The BBN RS/1 5.0 teathfelt that the CQM- standard answers that will help makes things
recommended wording of the survey answersnore clear for the person responding to a Kanc
was confusing, and they decided to deviate fronguestionnaire. Slightly paraphrasing Professor
it. They thought phrases such as “I like it thatAune, “The One-dimensional class consists of
way” were too ambiguous and they used the folwhat customers say they want. The Must-be
lowing wording instead: class can be considereapectedjuality; it con-

1. This would be very helpful to me. sists of expectations that customers do not ver:

2. This is a basic requirement for me. balize because they assume them to be eviden

3. This would not affect me. Attractive is the class oéxciting quality; cus-

4. This would be a minor inconvenience. tomers do not expect the quality characteristics

Fred Pouliot of Analog Devices (see subsectiorﬁ)rovements and like them.
V) likes a set o wordings he heard rom a par,, S FEPLEr of BON sugoested hat .
'Elj%pl\jlinstixggg;ngoﬂrrlslgown) in a session of theof guestions should perhaps be left off in the in-
N ' terests of clarity. It might also be useful to
1. llikeit. change the wording of the standard answers tc
2. lexpectit. make them better match certain questions, or a
3. I'mneutral. least to change the standard wording dependin
4. |can tolerate it. on the general context of a particular question-
5. ldislike it. naire. Such changes in wording could be danger
This wording appears to distinguish betweemus if they are done casually, leading to
“like” and “must be” (“expect”) without becom- inconsistent or biased answers. On the othel
ing too extravagant (“enjoy”). hand, it would be useful to have the results of a
Professor Asbjgrn Aune of the Norwegiansystematic effort to see which wording of the
Technical University (in Trondheim, Norway) standard answers works best and whethel
has drawn an annotated version of a Kano diachanges from question to question improve the
gram (figure 24, below) illustrating some of theusefulness of Kano questionnaires or bias the an
ways to think about the Attractive, One-dimen-swers.
sional, and Must-be curves and what they may Given the unfamiliarity customers have with
mean in different situatiort$. Kano surveys and the confusion that customers
seem to have with the answers to the question, i
is especially important to provide good instruc-
tions for answering a Kano survey. A sample
Kano questionnaire, based largely on instruc-
tions provided by Charles Berger of BBN Soft-
ware Products, is shown on the facing page.
One might consider expanding Berger’s
guestionnaire with as follows:

* Do not be distracted with the order of the

Prof. Aune’s version of the Kano Diagram

Love the Product

Attractive One-dimensional

Surprises
-not expressed
—customer tailored
-transcendent

Performance
—stated
—specified
—measurable

—technical

Dysfunctional

Must-be

y

——=

Fully

. . Functional
Basic Requirements

—implied
—self-evident
—not mentioned
—taken for granted

Hate the Product

Figure 24

standard answers. Simply select the answe
that seems most appropriate to you for the
guestion being answered.

e Do not be distracted by answers that don’t
seem to apply. Simply select the most ap-
propriate answer that does apply.

4 See section 11l

4 Seminar Proceedings, “World Class Quality—the Role of Top
Management,” the Norwegian Academy of Technological Sciences,
November 7-8, 1991, Oslo, Norway, pp. 13-14.



Example Instructions on How to Fill Out the Kano Survey

This questionnaire asks pairs of multiple-choice questions about potential product capabilities. Half
of each pair of questions asks how you would feel if the product we hope to supply in the future
included a particular capability; the other half of each pair asks how you would feel if the capability

were not provided.

"Kano Survey"

Circle the number in front of the option that best describes how you feel,

for each question.

\\

la. If theeggs are served
hot, how do you feel?

1b. If the eggs are not served
hot, how do you feel?

. | like it that way.
! It isabasic necessity
or | expect it that way
3. | am neutral.
4. | didlikeit but can except it.
5. I dislike and can except it.

1. | likeit that way.

2. It must be that way.

3. | am neutral.

4. | can live with it that way.
@ | dislikeit that way.

2a. If theeggsare offeredina
variety of ways (e.g.
poached, fried, scrambled,
hard-boiled, omelet, soft-
boiled), how do you feel?

2b. If the eggs are offered as
only fried or scrambled, how
do you fedl?

Q@ 1 likeit that way.

It must be that way.

| am neutral.

| can live with it that way.
| didlike it that way.

arwWN

1. I likeit that way.
2. It must be that way.
3. | am neutral.
@D | can live with it that way.
5. | dislike it that way.

=

The breakfast menu example shown here demonstrates how one customer might answer such pairs
of questions. In this example, question 1a (the eggs are served hot) asks how the customer would feel
if acapability or feature were provided, and the customer's answer is circled, while question 1b (the
eggs are not served hot) asks how the customer would feel if a capability were somehow limited or

absent and the customer's answer is circled.

The second question, 2a, asks how the customer would feel if there were avariety of cooking
options for the eggs (poached, fried, scrambled, hard-boiled, omelet, etc.), and question 2b asks how
the customer would feel if eggs were offered only as fried or scrambled.

From collecting responses from many customers we can derive detailed information

about customers' needs.

Charles Berger is
an employee of
BBN'’s Software
Products
Division, and has
used Kano’s
methods in the
specification of
products.
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e The pairs of questions will be used to clas-weak statement of satisfaction—it is more a
sify each customer requirement so we carstatement of lack of dissatisfaction, though cer-
decide how best to handle it. The pairs areéainly more positive than neutral. Symmetri-
guestions are not used to rank-order theally, “can live with” is not a strong statement of
customer requirements. Therefore, do notlissatisfaction, but its grudging acceptance is
try to “second guess” the survey in order tomore negative than neutral.
indicate higher priority for the customer re- It is now possible to plot lines representing
guirements you care about most. all 25 combinations of answers represented in

when the question is about something thatines represented by the following three pairs of
would mean at least a little something spe€nd points

cial to the respondent. The second answer (functional, like); (dysfunctional, must be)
applies when the question is about some- (functional, like); (dysfunctional, neutral)

thing that the respondent takes for granted (functional, like); (dysfunctional, can live with)

should be in the product. are shown in figure 26 on the facing page (and

ation Table—reproduced for the reader’s conve-

[Editor’s note: Fred Pouliot has considered the. L :
theoretical details of Kano’'s methods. His sug?rllggge tlr?rélgulrﬁ]ezg ggethi;r?mrr:)gugﬁge)émlfi;?é?l

gestions for the wording of the five questions, ;s Attractive curve which is shown in bold
were given in section Vb, and he uses this word

ing in his theoretical analysis.] in figure 26.

The other 22 lines implicit in the Kano
It is possible to derive the curves in the KanoEvaluation Table (figure 27) can be plotted simi-
diagram from the Kano Evaluation Table as fol-larly and the general shapes of the rest of the
lows*” Plot the axes of the Kano Diagram andKano curves can be imagined from these lines.
label vertical levels of the graph with the word- ~ But there is a more systematic and, | believe,
ings of the answers to questions on a Kano quesrore well-founded derivation of the Kano
tionnaire, as in figure 25 (below).

. In flgure 25’ the “Must-be” level IS_ Only a 4’Dave Walden of BBN circulated informal notes on this simple
little above neutral because Must-be is only aierivation in May 1991.

Plotting the Kano Answers on the Kano Diagram Axes

Satisfied

____________________ Must-be
Dysfunctional —= Neutral g, FF“"tY I
L unctional
__________________ Can live with
_____________________ Dislike

Dissatisfied

Figure 25



Plot of the three Attractive cells from the
Kano Evaluation Table

Satisfied
___________________ _ _ _Like
Fred Pouliot is
division manager
of the IC Test
3 Attractive lines imagined System Division
Attractive curve of Analog Devices
2= vV Must-be Inc. He has
frequently
Dys- 32 Neutral Fully volunteered as a
functional _ _1_—% __ __ _1_._____Canlivewith Functional CQM 6-Day
Course leader
and is very much
involved with
TQM training at
Analog.
______________________ Dislike
Dissatisfied
Figure 26
Kano Evaluation Table
Customer Dysfunctional
Requirements 1. 2. | 3 4, 5.
like | must-be! neutral | live with | _disiike
1. like Q A A A o)
2. must-be R I I I M
Func- | 3. neutral R | I I M
tional [, ewim| r | | | M
5. dislike R R R R Q
Customer Requirement is:
A: Attractive O: One-dimensional
M: Must-be Q: Questionable
R: Reverse I: Indifferent
Figure 27

curves. What follows is an explanation of thisbeing representative of the three lines derived

derivation, together with some observations orfrom the Kano Evaluation Table.

how to improve the use of Kano’s methdés. This inconsistency has led to some confu-
The shape of the Kano curves as usually presion. For example, consider the Attractive curve

sented (see figure 28, next page) is somewhat iR Figure 28. It starts above the X axis on the

consistent with the Kano Evaluation Table usedlysfunctional side, and then proceeds asymptoti-

to translate pairs of answers to the questions (see

ﬁgure 27)- This is clear from figure 26 where We:sFred Pouliot's ideas have been circulating informally in the CQM

had to stretch to image the Attractive curve asince late 1991.- Ed.

Fall 1993
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Kano Diagram

Sati sfacti on (Delight)

Attractive One-dimensional
L
Dysfunctional | Functional
Must-be

Dissatisfacti on

Figure 28
Attractive, Must-be, and One-dimensional Curves
Delight
_________ 4 g Like
________ e ____ Dislike
L
DevTERE
Dizmtisfaction
Figure 29



cally to Delight on the functional side. The a small difference between “can live with”
curve consists of all positive values. This is in- and “Neutral”.

consistent with the dysfunctional/live with as-  cglls 2-2 and 4-4 of the Kano Evaluation
pect of cell 1-4 in the Kano Evaluation TableTaple are also logically inconsistent; for ex-
(Figure 27). There is a similar inconsistencyample, a requirement that is rated as Must-be
with the Must-be curve. The curve comprisesynctional cannot simultaneously be rated as
all negative values, yet, one cell, 2-5, implies ayyst-be dysfunctional.l suggest that cells 2-2

positive value (functional/must-be). and 4-4 in the Kano Evaluation Table be
Figure 29 (facing page) illustrates a detailedchanged from “I” to “Q.”

dimensional curves. The data points (big blackyerivation are shown in the partially completed
dots) are plotted from the Kano Evaluation Tablekano Evaluation Table in figure 30, along with
and are labeled with functional-dysfunctionalfyndamental combinations for Indifference, “I.”
number pairs from that table, but there are some  The four Indifferent points that have been in-
assumptions that make the derivation in figur&;yded in figure 30 are straight lines shown in
29 work well. bold in figure 31 (next page).

e Assumption 1: The word “like” is meant to The lines for “Q” derived from the Kano
be a very strong like, which in the limit be- Evaluation Table in Figure 24 are shown in bold
comes complete customer “delight.” It canin Figure 32 (next page).
therefore be considered to be a point that The upper right half of the Kano Evaluation
exists at +infinity. A point close to the top Table can be viewed as the positive half, since all
of the Y axis is shown to get across the concombinations are the result of customer re-
cept of rapid improvement in satisfaction assponses being more positive for the Functional
functionality increases; that is, the conceptquestion than for the Dysfunctional question.
that an exponential relationship exists. There is symmetry about the diagonal as shown

e Assumption 2: The word “dislike” is as in figure 33 (page 63).
strong in the negative direction as “like” is Each element on the positive half has a cor-
in the positive direction, i.e., severe dissattesponding element on the negative side that is
isfaction. As with “like”, the curves for the exact opposite of the original. These are
“dislike” coincide at a point close to, and “Reversals,” i.e., for each Kano dimension, K
near the bottom of, the Y axis. there is a reversal dimension, R The table at

« Assumption 3: A relatively small differ- the end of this paragraph shows the original
ence is represented between the termKano dimension on the positive half (above main
“must-be” and “neutral”. Similarly there is diagonal) of the matrix, its corresponding rever-

Partially Derived Kano Evaluation Table

Drysfunctional
1 2 3 i 5
Tlikeit |Iexpectit |I'm wewtral |I cantolerate it [I dishilee it
1. I lileeit L F:Y A A L]
2 I expect it o I I Il
Funct- [3. I'm rewtral I I M
ional |4 Icantolerate it 0 B
5, T dishilee it o
Eequirem ent is:
A Attractive O Cmes dimemsiomal
M b ust-te o Cmestionable result
E: Rever= I: Indifferemt

Figure 30
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Neutral Lines

Delight

Fully Fully
Dysfunctional Functional
A | Live With
******************** Dislike
Severe
Dissatisfaction
Figure 31
Questionable Lines
Delight
_ ) _Like
>
Q
- QA/ _Must Be
Fully % Neutral _ Fully
Dysfunctional ) ) Functional
_ _Live With
Q
Q .
_ B\ Dislike
I
Severe
Dissatisfaction
Figure 32
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Partially Derived Kano Evaluation Table with Diagonal Shown

Dysfunctional
1. 2. 3. 4, 5.
| like it expect it |I'm neutral | can tolerate it dislike it
1. 1like it A A A 0
2. | expect it - | I M
Funct- [3.I'm neutral s M
ional 4. | can tolerate it /‘ l M
5. | dislike it

There is symmetry abou/

this diagonal

A: Attractive
M: Must-be
R: Reverse

Requirement is:

O: One-dimensional

Q: Questionable result
I: Indifferent

Figure 33

sal element (below main diagonal), and the sub-

script of the reversal element.

It can be argued that the reversal of an Indif-
ferent is still an Indifferent. Therefore, nothing is

Location of Location of lost by leaving cells 3-2, 4-2, and 4-3 as Indiffer-
Kano Dimension  Reversal Reversal ent. The Kano Evaluation Table appropriately
on (+) Half on (-) Half Dimension €xtended is shown in f|gl_Jre 3_4 (be_low).
The reversals result in mirror images of the
1-2 2-1 R, original Kano curves, as shown by the dashed
1-3 3-1 R, curves in Figure 35 (next page).
1-4 4-1 R, As we now complete the derivation of the re-
1-5 S-1 R vised Kano diagram, we can ignore all of the Q
2-3 3-2 R lines in figure 32 and figure 35, since they are for
2-4 4-2 R the most part the result of poorly phrased ques-
3-4 4-3 R tions or poorly developed requirements.
2-5 5-2 Ri Through the concept engineering process, for in-
3-5 5-3 Ri stance, we strive to eliminate or minimize their
4-5 >-4 Ri occurrence.
Kano Evaluation Table with Reversals Shown
Dysfunctional
1. 2. 3. 4. 5.
| like it | expectit [ I'm neutral| | can tolerate it | dislike i
1. Ilike it Q A A A o]
| 2. I'expectit RA Q | I M
©
g 3. I'm neutral RA I I | M
'f 4. | can tolerate it RA I I Q M
5. I dislike it Ro Rv Rv Ru Q

Requirement is:
A: Attractive
M: Must-be
R: Reverse

O: One-dimensional
Q: Questionable
I: Indifferent

Figure 34
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Cells in Upper Right Portion of Kano Evaluation Table

and their Reversals

Delight
_ A Like
1
\
N \\
N
N \\
\\ \\
N
_ N A ~ Must-be
Fully = ] — Neutral
Dyss = — —= = = > FuI_Iy
functional — = = _ _ Live With Functional
\\\\ N AN
\\ AN N
- \ .
\
\\\\ \\
A\
| -
I Dislike
1 \
\|
Severe

Dissatisfaction

Figure 35
“Average” Attractive, Must-be, and One-dimensional Curves
Delight
ffffffffff Voo ke
One-dimensional
Fully Neutral_ Fully
Dysfunctional Functional
Must-be Live with
77777777777777777777777 Dislike
Severe
Dissatisfaction
Figure 36
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Degenerate Indifferent Line

Delight
l Attractive

One-dimensional

Fully /
Dysfunctional —=& -

Indifferent Must-be

Fully
Functional

o

Severe
Dissatisfaction

Figure 37

Next, averaging the set of curves for Attrac-
tive, and Must-be, in figure 34 results in the dia-
gram shown in figure 36, on the facing page (the
Indifferent lines haven't yet been averaged):

To simplify the Indifferent curves we can go
back to assumption 1 on page 31, and consider
the difference between Like and Must-be to be
So great as to render the distance between the In-
different lines to be near zero. In the limit the
curves for Indifferent become the abscissa; that
is, the curve for Indifferent is a straight line ex-
isting along the X axis.

Thus, we have derived the Modified Kano
Diagram shown in figure 37, above (without re-
versal items). Note: The Attractive and Must-be
curves are coincident with the X axis rather than
being asymptotic.

Finally, in figure 38 (next page) we show the
curves from figure 37 with the reversal curves.

From the revised Kano Evaluation Table in
figure 34 and figure 38 the reader may deduce
why retroactively reevaluating survey questions
that resulted in a Reverse rating can produce use-
ful data, as if the reverse of those questions had
been askeadn
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Kano Diagram with Reversal Items

Reversed Delight
Attractive | A Attractive
\\ /
Reversed One- \ i )
dimensional AN . \\ One-dimensional
\ SO\ e
N
N N
Fuly g — ~ I Fully
Dysfunctional - N Functional
. / N N ‘ Must-be
Indifferent N
AN
\ \
N
\ N
\ AN
\\ - Reversed
v Must-be
Severe
Dissatisfaction

Figure 38
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