UNIVERSITI TEKNIKAL MALAYSIA MELAKA

UNIVERSITI TEKNIKAL MALAYSIA MELAKA

A STUDY AND ANALYSIS OF CONSUMER PRODUCT
DESIGN USING THE INTEGRATION OF KANO MODEL AND
QUALITY FUNCTION DEPLOYMENT: CASE STUDY

This report submitted in accordance with requirement of the University Teknikal
Malaysia Melaka (UTeM) for the Bachelor Degree of Manufacturing Engineering

(Manufacturing Management) with Honours.

by

MUHAMMAD AIZAT BIN ABD RAHIM
B050910235
881006-01-5821

FACULTY OF MANUFACTURING ENGINEERING

2013

© Universiti Teknikal Malaysia Melaka



UNIVERSITI TEKNIKAL MALAYSIA MELAKA

BORANG PENGESAHAN STATUS LAPORAN PROJEK SARJANA MUDA

TAJUK: A STUDY AND ANALYSIS OF CONSUMER PRODUCT DESIGN USING THE
INTEGRATION OF KANO MODEL AND QUALITY FUNCTION DEPLOYMENT:
CASE STUDY

SESI PENGAJIAN: 2012/2013 Semester 2
Saya MUHAMMAD AIZAT BIN ABD RAHIM,

mengaku membenarkan Laporan PSM ini disimpan di Perpustakaan Universiti
Teknikal Malaysia Melaka (UTeM) dengan syarat-syarat kegunaan seperti berikut:

1. Laporan PSM adalah hak milik Universiti Teknikal Malaysia Melaka, Supervisor,
dan penulis.

2. Perpustakaan Universiti Teknikal Malaysia Melaka dibenarkan membuat salinan
untuk tujuan pengajian sahaja dengan izin penulis.

3. Perpustakaan dibenarkan membuat salinan laporan PSM ini sebagai bahan

(Mengandungi maklumat yang berdarjah keselamatan

SULIT atau kepentingan Malaysia yang termaktub di dalam
AKTA RAHSIA RASMI 1972)
TERHAD (Mengandungi maklumat TERHAD yang telah ditentukan

oleh organisasi/badan di mana penyelidikan dijalankan)

TIDAK TERHAD

Disahkan oleh:

Alamat Tetap: Cop Rasmi: XV:zomwxxo
NO 34, JALAN LADING 4,

TAMAN PUTERI WANGSA,
81800, ULU TIRAM, JOHOR

Tarikh: 3 June 2013 Tarikh:

** Jika Laporan PSM ini SULIT atau TERHAD, sila lampirkan surat daripada pihak berkuasa/organisasi
berkenaan dengan menyatakan sekali sebab dan tempoh tesis ini perlu dikelaskan sebagai SULIT atau
TERHAD.

Universiti Teknikal Malaysia Melaka




DECLARATION

| hereby declare that this report entitled “ An Integration of Affective Engineering

in Product Design Analysis’ is the result of my own research except as cited in the

references.
Signature
Author’s Name : Muhammad Aizat bin Abd Rahim
Date : 3 June 2013

© Universiti Teknikal Malaysia Melaka



APPROVAL

Thisreport is submitted to the Faculty of Manufacturing Engineering of UTeM asa
partial fulfillment of the requirements for the degree of Bachelor of Manufacturing
Engineering (Manufacturing Management) with Honors. The members of the

supervisory committee are as follow:

H.H. IP[XV:zo77wxx0 |
@ Haeyip Sihombing

(PSM Supervisor)

Universiti Teknikal Malaysia Melaka



ABSTRAK

Tujuan kajian ini adalah untuk mengenal pasti kualiti produk dan ciri-ciri produk
utama berdasarkan kepuasan pelanggan melalui Kejuruteraan Kansei (KE) dan
Model Kano (KM) dengan Quality Function Deployment (QFD). Dalam kajian ini, 3
aspek reka bentuk telah dipertimbangkan untuk pembangunan produk, seperti
perasaan emosi, ciri-ciri, dan keperluan teknikal. Terdapat 2 kaedah yang digunakan
dalam kajian ini, iaitu temu bual dan soal selidik. Dalam kajian ini, terdapat 509
responden terlibat untuk menjawab soal selidik yang mengandungi 8 botol reka
bentuk syampu, 6 kata-kata yang mewakili kualiti emosi berdasarkan Kansei Words,
dan 6 soalan kategori Kano berdasarkan keadaan “Functional” dan “Dysfunctional”.
Hasil kajian ini, menunjukkan bahawa kebanyakan responden menyuarakan reka
bentuk syampu botol sebagai "AC" (janggal vs selesa). Manakala reka bentuk yang
paling digemari adalah reka bentuk no.4, dipilih oleh 239 responden (14%). Reka
bentuk ini dinilai oleh responden sebagai cenderung kearah selesa, dengan skor
purata 4.79. Di samping itu, dengan mengintegrasikan Model Kano ke Kualiti Fungsi
Pertukaran produk, ciri-ciri produk dan dimensi kualiti yang boleh ditentukan untuk
penambahbaikan. Hasil kajian menunjukkan bahawa "K2" (mekanisme keluar ke
arah cecair di dalam botol syampu) adalah yang paling utama untuk
penambahbaikan. Ini mempunyai hubungan yang signifikan dengan ukuran
ketinggian produk. Manakala berdasarkan latar belakang responden, kajian ini
mendapati pilihan responden terhadap syampu botol berdasarkan keamatan
menggunakan syampu (yang adalah 2 hingga 5 kali sehari), isipadu (iaitu 250 hingga
500 mm), tebal (iaitu 40 hingga 60 mm), ketinggian (iaitu 160 hingga 200 mm) dan
lebar (iaitu 60 hingga 80 mm). Menariknya, responden juga memilih untuk penutup

botol dengan mekanisme “press pump” bukannya reka bentuk “flip top”.
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ABSTRACT

The purpose of this study is to identify the quality of the product and the key product
features based on customer satisfaction through the Kansei Engineering (KE) and
Kano Model (KM) with Quality Function Deployment (QFD). In this study, 3 design
aspects were considered for the product development, such as emotional feeling,
characteristic attributes, and technical requirement. There were 2 surveys method
used in this study, which are interviews and questionnaires. In this study, there were
509 respondent were involved to answer the questionnaires developed contains of 8
shampoo bottle design, 6 words representing emotional quality based on Kansei
Words, and 6 Kano category questions towards Functional and Dysfunctional
condition. The survey results show that mostly of respondents articulated the
proposed of shampoo bottle designs as “AC” (Awkward vs. Comfortable). While to
the most preferable design was on design no.4, which is 239 respondents (14%). This
design is valuing by the respondents as tend to the comfortable, with average score is
4.79. In addition, by integrating the Kano Model into Quality Function Deployment
product, the product features and quality dimensions can be determined for the
improvement taken. The result shows that the “K2” (in-out mechanism toward liquid
inside the shampoo bottle) is the most priority attributes. This is having significant
correlation to the height dimension of products. Towards to the respondents’
background, this study found the preferences of respondents to the shampoo bottle is
based on the intensity of using the shampoo (which is 2 to 5 times per day), the
volume (that is 250 to 500 mm), the thickness (that is 40 to 60 mm), the height (that
is 160 to 200 mm), and the width (that is 60 to 80 mm). Interestingly, the respondents
were also preferred to the bottle with cap by the “press pump” mechanism rather than

“flip top” design.
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CHAPTER 1
INTRODUCTION

i.1  Project Background

Today’s, more companies are using satisfaction as an indicator of performance
evaluation towards products and services as well as an indicator of the company's
future. According to Nassezadeh ef al., (2008:151), this is due to customer
satisfaction has been becoming the most important factor in today’s highly
competitive business world where the customer is one of the most important
elements of the company’s intangible assets. This means that since the customer
satisfaction is common interest of many leading companies around the world (where
the customer satisfaction is sccn as a key differentiator and be a key clement of
business strategy), customer satisfaction is therefore as one of the key factors in
modern marketing and customers’ behavior analysis. For instance, by the growing
competition, increased customer awareness, as well as legislation to protect
consumers, stated that the providers of goods and services should have to ensure
customer satisfaction and pay prompt attention to any dissatisfaction. if the
customers dissatisfy, they will most probably switch to a different brand which will

then lead to negative advertising (Nassezadeh er al., 2008:151).

in facts, the way io satisfy today’s cusiomers are much more difficult task than
previously due to the customers by now, however, has lots of various kinds of
options (Vazifehdoust er ai., 2012:130). Although numerous definitions and
methodologies have been created with many different techniques and concepts
evolved to improve product or service quality, there are three common quality-

related functions within a business. First, related to satisfaction that become more

[y
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depends on several variabies, both psychological and physical satisfaction behavior,
such as return and recommend rate. Second, the levels of satisfaction that varics and
depends on other options to customers can have about the products. Third,
satisfaction that varies from person to person and product or service to a product or
service since customer satisfaction is the articuiation and the manifestation of the
abstract expectation of customers. Therefore, if we believe that the most strategic
part of business strategy is the plans and activities made for attracting, retaining and
promoting customers to make them loyal, according to Vazifchdoust et al.,
(2012:130) Tnev Tne KeY YOVYERTIOVE 00 TAUVVLVY, 0pYOvi{LVY, GEYUEVTOTIOV,

TOPYETLVY, TOGLTIOVIVY GTIOVAS BE YOVOL3EPED 01O 0L LEAVG 00 UEETIVY TNE YVOT
opepC  €EMEYTOTIOVS; 10 TNEPE LGV T OVY YVOTOLED, TNEPE MOVASY 1 fe o
vy Buotvecs . Xovoldepivy ov TG e, ayxopdivy o My@uitty 7 0., (2
000:1), o xvotouep WAL Aeapv PO EENEPLEVYE LV WNLYT) TNE SEXPEUCIVY AED
€AC 00 EEMEYTUTIOVO—SLOLVHOPUATIOV OYOLVOT YOOdO (rv8 GEPILYES GTIOVAS o

PPEYT Y VOTOUEP CUTLOOOYTLOV.

Iv addpecsivy OV TNLO LOGUE, TNE SEYPEE 00 COTIGONYTLOV TEPTLVEVT TO BLOALT
W LV @niyn o Tpoduy T op oepliiye XOVOOPUO TO O OET 0 TPedETEPIVES OTOVD
0poc, pedepPs 10 Ado £7 ad., (1981), TNE XNOPOYTEPLOTLYC PEACITED THOT BETE
PULVE 1TC DOAVE 1V TNE LOPKETTAYE 0VO LTC TEPHOPLLOVYE 00 TNE GUVYTIOV O
0p ONIYN 1T WOC deotyved onovAd Pe dedrved avd puotidied. Ov o, Hoppy
£T 0., (2010:5) otated ofovt BuoATy 16 06 o TEPYETTLOA, YOVLTIOVOA (vE
copewnot ovPeexTode attplfute. Zneyldiyoriiy, Mewpomiyn 7 ad., (2007:24
2-243) 6T0aTed TNOT TNE SEOLYV BLUALTY 1G TNE SEYPEE TO WNLYT O TPOSUYT 0P
oEpMLYE SECLYV (CREXLPLYULTIOV) PLTC X VOTOUEP VEESS arvd eEmEYTOTIOVE, GMIA
£ Y OVOOpUOVYE BLOALTY 1 TNE Oeypee 0P HortyT) BETWEEY TNE PEATVPES 0O 0L G
neYdLY, TpoduyT (oep®iye) and its specification. This is the customers’ expectation
that is focused on the specification quality of a product or service, or how it
compares to competitors in the marketplace. So, the company might measure the
conformance quality, or degree to which the product or service was produced
correctly meets the specification. Hsu and Cai (2009:5) said that when customer

satisfaction is modeled as a function of disconfirmation arising from discrepancies

W]
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between prior expectations and actual performance, then the expectations as a critical
antecedent of satisfaction becomes a determinant of attitude.

From the product development perspectives, the subject to process deveiopment,
underline about the design information transformed and accumulated is as very
important in the developing a good product that has a stronger market competence.
By doing in effectively manner which led to a deeper understanding of how to gather
and use information about the customer in the design, testing, launch, and
management of new products (Dahan & Hauser, 2001:179), the development process
can be optimized and the design information can be accumuiated well, beside the
improvement of the concurrent degree, product quality and cut development cost and
time. This means that companies must bring products/services to market in a timely
manner with adequate levels of quality in all dimensions of interest to the customer.
Since feelings and impressions of a product are important for the purchasing
decision, designing attractive products requires knowledge about the feelings and

impressions of the products evoke on the customer and the user.

On this issue, meet the individual needs of each customer through the cusiomization
of products is a problem for the designer to optimize the design of the product.
Therefore, to face the market chalienges, the customer product design must cover a
larger scope and highlight the added value to customers. By this new paradigm,
according to Jiao and Tseng (2004:7453), enabies the company to the higher profit
margins, better and improved customer satisfaction, as well as high-value added
business opportunities due to a maximum of customer-perceived value while
exploiting the potential of design that generate a huge amount of variety. On this,
according to Du er al., (2006: 396), “customer value analysis not only empowers
customers o express their preferences for various product features explicitly, but it

also facilitates the company s justification of different customization solutions.”

1.2 Probiem statement

Customers have an expectation about the product quality. if they are actuaily more

experienced than their expectations, then they will feel satisfy. If not, then they will

(V3]
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feel not satisfy. Therefore, satisfaction is a tool to measure in each fieid of peopie’s
feelings of product quality where the product emotion has been recognized as the
primary aspect of consumer’s satisfaction and market success (Nagamachi, 2002).
This is shown as where for many years, Japan has always been ahead of other
country in developing new and innovative product. Their successes heavily rely on
their sensitiveness to the demand of the consumers’ implicit needs, i.e. the Kansei,

via the implementation of technology KE.

Therefore, to determine the essence of product development as the process of
crcation, utilization, and cxploitation of dcsign knowledge that has become an
increasingly important in transiating voice of customer (customer expectation) into
design parameters (which is to guide the product design by extracting quality criteria
for evaluating through quantitative values are actually mimic a non-linear
relationship between
TePPOPROVYE 00 BLUALTY UTTPLPUTES 0V ODEPOAA Y VOTOUEP CUTLOPOYTLOV),
o xopdivy 10 EAAOT v Zjintn (2010), 1t 61ovAd addpeco e Aok od vvde

POTOVALVY TOMOPAG TNE XMOPAYTEPLOTLYC QUVYTIOV 0C O CERAVTLY Yo, Tne

W oTNOVAS e XopPLed 0UT NEY EETAOPLVY LUOTOUEP PEBULPEUEVTS THOT pEBUL
pe o pvyn vy avy Bopplepo 1o Tpoduy T deoryv vvdepoTavdvY Baced ov v

otouep epoTiovod / feelings. This is due to how determine linguistic variabies or
linguistic preference relations rather than numerical ones into the quantitative
expressions may sometimes vague the preference degree of one alternative over

another, and they cannot estimate preferences with exact numerical values.

On this issue, first, aithough QFD is a unique tool that aliows a company to pian and
design products to mect customers’ nceds (Rawabdch ef al., 2011), brings various
advaniages to companies due to reduced produci development cycle time, fewer
start-up problems, and customer satisfaction and probably the most important
management tool developed to assure quaiity in new or improved product (Han ef al.,
2010) which is stresses on cross-functional integration based on their structured
approach to seek out customers, understand their needs and ensure that their needs
are met, QFD is, in facts , complex and time-consuming process requiring a lot of

detail (Brodie, 1994; Shen, 1994; Zairi & Youssef,1995), due to this method seems

4a
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tends to create huge matrices where to perform QFD manually within a large matrix
can be prone to errors (Han ez al., 2010:800) and difficulties in practice.

Second, in the traditional importance adjustment technique, the relationship between
customer satisfaction improvement and importance increment ratio is treated as
Aveap. IT 16 GGUUED TNAT OL XEPTOLY TEPYEVIOLYE OO YVOTOULEP CUTLOHUYTIOV
UTPOTEUEVT YOV Be axNie®ed By LVYPEUOLVY TNE COLE TEPYEVTOYE OV TNE P
0dvY T Tepdoprovye. Iv 0oy TGO, 1T Loy VOT BE TPVE VVIEP PECA 1P Y VULCTOVYE.
1110 YOpPEYT TNOT TOWLVY LOPE OITTEVTLOV TO O YLOTONEP ATTPLRUTE YoV Aed
70 110 BeTTEP TEPPOPLOVYE, OIVD TNEPEPY LLOPE YVGTOUEP COTIOOXYTIOV YOV B
€ o e®@ed. Trie Yoy TO, THE PEAOTIOVOTLT LG VOT 06 GUUTAE 06 Aveap. Pop o
OLE YVOTOUEP QTTPLFVTED, YVOTOUEP COTIOOOYTIOV YOV BE YPEUTAY WURpOmEed
TN OVAY 0t OPOAA IUTPOTEUEVT 1V TEPPOPLOVYE; WAE GOP COUE OTNEP Y
GTOUEP OTTPLPVTES, Y VOTOUEP CUTIOOAYTIOV YOV OVAY BE IUTPODED 0L ATTAE
EMEV WNEV ODA TPOYTLTIOVEPT YPEQTAY LVYPENOE TNE LUTOPTOVYE DUAVE OV

OALTY DUVYTIOV AETAOWYUEVT.

Tmpo, orvyxe ©PA noc Beev av IUTOPTAVT TOOA TO TPAVOAXTE TNE WOLYE 0 T
ne xvotouep (¢OX) tvio mpoduytic OReEXIPLYOTIOV OV WISEAY VOED hop
product development and quality improvement around the Worid (Akao, 1990;
Clausing, 1994; Cohen, 1995), basically, in the QFD, the main objectives and targets
are on how and what customer needs translated into design attributes. The facts,
although QFD is a customer-oriented approach by supporting design teams in
developing new products based on an assessment of customer needs where the
design attributes are then deployed in process and quality requirements, it obviously
seen that most of the traditional techniques that aimed to find the reiative importance
between requirements, including QFD, assumc that customers have previous
knowledge about the product and its- atiributes (Deszca er al., 1999). This condition
could be hindering the introduction of innovations. Especially, when customers may
not be abie to express their opinion of whether a particular product or a particuiar

feature of a product fulfils their needs (Shen et al., 2000:92).

(9]
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As for Kano Methods, the current applications of the Kano model are mostiy
qualitative in nature (Berger, 1993). Most of them are focused on the benefits of
using this method and the managerial implications from the model. An important
issuc in Kano analysis is the evaluation of Kano categories with nearly equal number
of occurrences (Berger, 1993). The most frequent observation approach works weli
when one response dominates the sample, that is, when the frequency of the mode is
much greater than any other characterization. However, as the difference between the
frequencies of two classifications gets narrower, proper classification of the
requirement becomes less clear. As a result, it becomes difficuit to iabel that CR with

a dcfinitc Kano catcgory.

First, this is due to, according to Chen (2012), Kano Method is too complex and
difficult to implement in real world situations. Therefore, the regression methods are
required to provide a more analytical view to their non-linear reiationships. Second,
the ignoring of moderating effect on fulfillment the relationship between attribute
performance and customer satisfaction in variable regression that couid fail to
producc

oYX VPOTE YAUCOLPLYOTIOVE. Hepe. Ev £7 4., (2007) ototed tnot (Tpaditiove
A) Kavo petnod 16 wvadeBuate v Buovtiton®e eBaAVaTIoV ovd 1T AayKo Tp
OTEP XPLTEPLE QOP PEBVIPEREVT YAOCOLOLYATIOV. AxY0pdivy T0 XOpPlAAQT £7
aA., (2009:157), oivye Tne pecmovEeVTG ape cALOWES T0 ¥N0o0ooE avy xouPivo
TIOV 00 TNE OVOWEPT YPOYL TNE PUVYTIOVOA 0VE SYCHPUVYTIOVOA GLOET, TNEPED
OpE TNE AVOWEPT Hoy Bopy oL LoT BEXOVoE Tne peonovievTo ape dpumey By
depoypamny oaytopo. Iv additiov, v 1epuc 06 Kovo 6 Hoded 06 yvotouep
COTICOOYTIOV, TNE WOPS 16 OV TNEY SEAUNT TNE YLOTONEP . TMO BOADES
WT0 Mot e peBUIPEUEVTO ONLYT) UECVC TNOT 0pYoviLOITIOVG Op YOUTOVIE
O VEED T0 Pe YOVTLVLOAAY OAEPT TO VE® ONMOPTUVITIES “to delight” (Leece &
Muidoon, 2009). Third, there is also a possibility that the users of Kano model are
usually cannot find attractive or onc-dimcnsional quality duc to ill-designed
questionnaire, ili-defined quality attributes or lifecycle of quality atiributes. This

condition will, in many ways, affect the result from the questionnaire and this would

(=3}
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make the result to be inaccurate and unusable for the anaiysis later (Chen er al.,
2008).

In addition, since the assumption that there is a linear relationship between atiribuie
performance and customer satisfaction, what may lead to wrong decisions about
which attributes should be improved or offered to increase customer satisfaction
(Huiskonen & Pirttila, 1998; Tontini & Silveira, 2005), there are some requirements
should be considered and articulated through the measurement that bring more

satisfaction than others.

Tnepedope, 1T 10 BEPY UROPTAVT TO SETEPULVE GNLYTN PEOVIPEUEVTO 00 O TPOS
vxT Bprvy Hope comodoyTov Tnow 0TNePo. HoweMep, vvdepotavdivy yuoton
epoll veedo now Be o yn OALEVYE dop ODA duE 10 TPOBAELG GLYM OG LV YOTTVL
puvy, vvdepotavdivy, avd opyovilivy ThecE ViLTo. To Wapo®e 1T6 aftAiTy To
pexoyvile yvotoueplo eEneytotiove, By ascoyiativy Kavols poded to 0@
A NBE o VVIBUE OOLY 0 WOEVTLOYLVY YVOTOUEP PEBVIPEUEVTO v HopE deTou) B
Y CLOCLYVLVY SLOPEPEVT YOLTEYOPLES TO SLPPEPEVT PEBVIPEUEVTT, Qv XOVAS TTPO
@1 pope oaxyvpate cOX oo av Vvt 10 ODA ovoAWGLo. Hepe, The TPLVYLTA
€0 00 Kovoel Eviveepivy tvGOoADE TNe BuaALTy eeAvys ape peBulped 1o ov
nrnopt Botn 0 GueATaTi@e avd BLEVTITOTUIE ANAPOYT) TO YVOTOUEP CUTLO
OOYTLOV O0IC WOLXE 00 YVOTOUEP PAICES OV YNOPOYTEPLOTIYO VD 0TTPLBUTES O
O mpoduy 1o deMDEPED, MMEPE OV EETEVIED LOBEA 0 VOLVY ODA 1V BETEPULVIVY
TNE QLAPIAAUEVT AEDEAC 09 Y VOTOUEP COTIOPAYTLOV LV TNE CTOYE 0O TPOSLYT
deotyv pebuipes e xovyent od ¢ully 6e1o 10 (dSPEGT TNE LUTPEYLGEVEGS O
$ EBOAVOTLVY TNE PEACTIOVONNG BETMOEEV YVOTOUED PEBUIPEUEVT OtV dectyv
peBuipepevic. ®op av eEOUTAE, 1V TNE EBOAVATIOV 0O ECTNETLYC SIUEVOLOV
MOt 16 CLPEEXTIBE 0vd MUYNAY LVALBLEVOALGTLY ONEPE TNE EDUAVATIOV TNO
T 0pe BoOES GOAEAY OV LEQV GYOAE POTLVYS, OLTIOUT XOVOLIEPLVY BOPLOTIOV

1V XVOTOpEP EDUAVATIOVT, 10 VOT ORTPOonpLote (Xnev, 2008:668).

By using Kansei Engineering, some condition attributes are defined on preference-

ordcred scales and the dccision classcs arc preferencc-ordered (Zhai e al.,

~1
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