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ABSTRAK

Penyelidikan dan pembangunan (R dan D) memainkan peranan yang penting
dalam pembangunan ilmiah dan merupakan satu sumber inovasi. Sgjak dekad yang
lalu, usaha untuk memajukan daya saing global dalam bentuk pembekalan telah
meningkat dengan mendadak. Memandangkan sumbangan R dan D, kajian ini
mendalami dan mengenalpasti akitiviti-aktiviti dan faktor-faktor utama dalam
pemilihan pembekal untuk mempertingkatkan proses R dan D. Pelbagal kajian lepas
yang telah dibuat membuktikan bahawa prinsip, faktor-faktor dan aktiviti-aktiviti
pemilihan pembekal telah menghala kearah positive dalam membantu syarikat untuk
meningkatkan tahap daya saing. Konsep-konsep dan faktor-faktor kritikal dalam
pemilihan pembekal dalam R dan D dan industri-industri lain telah dianaisa dan
melaluinya, satu rangka kerja untuk kajian telah dibangunkan. Dengan tumpuan
menumpu kepada R&D, kajian ini dengan jayanya menguji tahap kesedaran, tahap
perlibatan pembeka dan tahap kepentingan dan pelaksanaan pemilihan pembekal di
tahap firma. Kgjian ini telah dijalankan di Dyson Manufacturing Sdn Bhd, dimanaia
adalah pusat R dan D untuk Dyson dengan populasi lebih kurang 150 jurutera yang
berdedikasi kepada pembangunan produk baru. Pengkaji telah menggunakan soal
jawap dan temuramah untuk mengukur kepentingan dan pelaksanaan faktor-faktor
kritikal untuk memilih pembekal. Analisis data telah diambil untuk menganalisa
kepentingan kelibat pembekal, hubungan dan masalah dalam pelaksanaan faktor-
faktor kritikal ini. Keputusan kajian ini mendapati bahawa kualiti produk, keupayaan
membekal, kebolehan produksi, hubungan, budaya, keupayaan penyelidikan, harga
dan reputasi pembekal merupakan faktor-faktor kritikal dalam pemilihan pembekal
di R dan D. Lima belas aktiviti melibatkan pembekal telah dikenalpasti sebagai
penting di R dan D. Keputusan kajian menunjukkan tahap positif pelaksanaan
pemilihan pembekal di R dan D. Dengan pemahaman faktor-faktor kritikal
pemilihan pembekal dan praktik-praktik semasa, satu model untuk pelaksanaan
daam R dan D dan cadangan-cadangan kepada pengurusan telah dibuat untuk

pembangunan R dan D.



ABSTRACT

R and D is useful for society as it builds up knowledge and it is one of the
key inputs for innovation. Over the past decade the need to gain global
competitiveness on the supply side has increased substantially. In consideration of
the important contributions of R and D, the research is designed to identify the
activities and critical factors in supplier selection criteria implementation for R and
D process improvements. Supplier involvement in product and process design and
continuous improvement activities were found to have a positive impact on
competitive advantage and performance of R and D. The concepts and critical
factors of supplier selection in R and D and other industries from various studies
have been analyzed and a framework for the research had been developed. With
specific attention to R and D, the research has successfully examined the awareness
level, supplier involvement activities, importance and implementation of supplier
selection at a firm level. The research was conducted in Dyson Manufacturing Sdn
Bhd, which is the R and D centre for Dyson with a population of around 150
engineers dedicated to new product development (NPD). Questionnaire survey and
interviews were used to measure the importance and implementation of these
supplier selection critical factors. Data analysis was carried out to analyze the
important supplier involvement activities, the relationship and problems in
implementation of these critical factors. The study results indicate that quality of
deliverables, delivery capability, production capacity, supplier relationship, supplier
culture, design and technical capability, cost and supplier reputation are critical
factors for supplier selection in R and D. Fifteen supplier activities have also been
identified as important in R and D. The study results show positive level of supplier
selection factor implementation in R and D. With the understanding of supplier
critical factors and current activities, a model for implementation in R and D and
suggestions to the management is made for supplier selection and integration

improvements.
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CHAPTER 1

INTRODUCTION TO THE RESEARCH

11 Introduction

Over the past decade the need to gain global catmpeess on the supply
side has increased substantially (Ting and Cho3R@articularly for companies that
spend a high portion of their sales revenue onmaterials and component parts,
savings from reduction in unit prices become muchemmportant as their material
costs take a larger percentage of total costs. oo to De Boer et al. (2001), the
evolution of the competitive environment has maoi@gany competitiveness and

survival depends more and more on their suppli®&tsdo, 2008).

According to Ting and Cho (2008), obviously seleatof the right suppliers
plays a key role in any organization because ni@antly reduces the unit prices
and improves corporate price competitiveness. Heweamphasis on quality and
timely delivery, in addition to the cost considéat in today’s globally competitive
marketplace adds a new level of complexity to sigpglelection decisions. Thus far
there are numerous studies of supplier selectioisid@ in manufacturing and
service sectors and lacks research and develogRentd D) focus, and furthermore
studies mainly focus on individual or manageriahoatment without serious
attention to the influencing factors and implem&ataof supplier selection decision
making in R and D. Works by Tracey and Tan (20@Mehshown that higher levels



of customer satisfaction and firm performance itesubm selecting and evaluating
suppliers based on their ability to provide quatimponents and subassembilies,
reliable delivery and product performance. Theyp &sind that involving suppliers
on R and D such as product development and conisimeprovement teams has an
even greater positive impact on firm performanagthiiermore, according to
Vonderembse and Tracey (1999), supplier involvenreptoduct and process design
and continuous improvement activities has been shovihave a positive impact on

competitive advantage and performance.

Research and developmeatten called R and D, is a scientific investigatio
that explores the development of new goods andcasvV‘Research” aims to
generate knowledge in the hopes that it will hegate or improve a product, process
or service. “Development” converts research findingother knowledge into a new
or improved product, process or service (Miozzo afalsh, 2006). However in this
research the acronym does not include basic rdsbatdncludes applied research,
engineering, product and process design and dawelopor manufacturing R and D.
Manufacturing R and D encompasses various actuvitigoroduct development such
as generating new ideas and technologies, desefinjray specifications, Failure
Mode Effect Analysis (FMEA), design quality, todinprototyping, testing,
manufacturing, supply, planning, marketing and exdinig milestones. It involves
activities beginning with the perception of a marngeportunity and ending in the

production and sale of a product (Mentzer, 2004).

R and D is useful for society. It builds up knowgedand it is one of the key
inputs for innovation. R and D is considered agwflactor for economic growth,
competitiveness and to achieve a higher standarding. According to Miozzo and
Walsh (2006), the capacity of firms to use new tetbgies is central in explaining
industrial leadership and the competitiveness gibres and countries. New product
design and development is more than often a crietébr in the survival of a
company. In an industry that is fast changing, $immust continually revise their
design and range of products. This is necessaryadcentinuous technology change
and development as well as other competitors amdhhnging preference of

customers. With the introduction and implementatibsupplier selection decision



making, R and D operations can be supported, ingot@wnd help attain the
organization’s goals. R and D also contribute tibomal sustainable growth and

therefore should be highly regarded and prioritized

Several critical aspects required consideratiaor po the supplier selection.
According to Morgan and Monczka (1995), R and n&rhave utilized supplier
strengths and technologies to support new prodexaidpment efforts and have
drastically reduced supply bases to a handful difiegl suppliers. Therefore, buyer
need to understand some issues such as pro andrmbnsake assessment. The
decision to place a certain volume of business wishuipplier should always be base
on a reasonable set of criteria. The art of goadhmasing is to make the reasoning
behind this decision as sound as possible. Normtaklypurchaser’s perception of the
supplier ability to meet satisfactory quality, qtign delivery, price, and service
objectives will govern this decision. Some of therenimportant supplier attributes
related to these prime purchasing objective malydecpast history, facilities and
technical strength, financial status, organizatiod management, reputation,
systems, procedural compliance, communication rleddations, and location
(Leenders and Fearon, 1997).

The supplier selection decision making is also maftected by the industrial
marketing strategy. The marketing strategy musligmed with buying situation and
buying phase. The appropriate marketing stratedjyattiact buyers to start the
interaction and therefore open for selling oppatiurBased on the empirical data
collected from 170 purchasing managers and menabene National Association of
Purchasing Management, Dickson (1966) identifiealiy cost and delivery
performance history as the three most importatergaiin supplier selection
(Ndubisi et al., 2005). According to a review of &dicles discussing supplier
selection criteria, quality was perceived to bertist influencing factor, followed

by delivery performance and cost (Weber and Curd1).

Vonderembse and Tracey (1999) found that althowgh the supplier
selection criteria and the supplier involvement@usitively correlated with

manufacturing performance, the supplier involveniemiroduct design activities



and continuous improvement efforts is much lowantthe use of supplier selection
criteria. Early supplier involvement has an evesatgr benefit, a shortening of
design cycle time, which means faster launch fliégbHowever, there is lack of
literature, which relates directly this strategyl @he research and development.

Hence, the supplier selection decision makingery vmportant in ensuring
no disruption to R and D operation, which may dffegthe profit. In making
decisions, purchasing managers must coordinatenuitinerous people with diverse
organizational responsibilities who apply differenteria to purchase decisions
(Reeder, Brierty and Reeder, 1991). Supplier sele¢actor based on several studies
and researches (for example: Ting and Cho [2008{iii et al. [2005], Tracey and
Tan [2001], Masella and Rangone [2000], Ramang@®y/], Bhutta and Huq
[2002], Lall et al. [2000], Youssef et al. [199®)pkurka et al. [1996], Bayazit
[2006], Cebi and Bayraktar [2003], Yang and Che&DR]) such as purchasing cost,
product quality, delivery capability, technicaltsis, cooperation and partnership,
financial sustainability and customer support areng of the factors that to be

analyzed.

In general, this research intends to reveal ith&rrdepth on the issues related
to suppliers in research and development activiiee aspect covering factors
influence the supplier selection and the levelugier involvement in R and D

process.

1.2  Dyson - Company background

Dyson is a British manufacturer of vacuum clearleas use cyclonic
separation. The founder, James Dyson, used thafagat particle separation, after
finding that the dust bag in his vacuum cleanedaddo be replaced even when it
was not full (Dyson, 2008).



In 1978, while vacuuming his home, James Dysonzedlhis bag vacuum
cleaner was constantly losing suction power. H&cadthow dust quickly clogged
the pores of the bag, so that suction dropped Isapild set to work to solve this
problem. 5 years and 5,127 prototypes later, thedgdirst cyclonic bag less
vacuum cleaner arrived. James Dyson developed @iticbld27 Dual Cyclone
prototype cleaners between 1979 and 1984. Thepfiosbtype vacuum cleaner, the
G-Force, was built in 1983 and appeared on the frover of Design Magazine the
same year. In 1986, a production version of theo@&was first sold in Japan. It
was the first vacuum cleaner to use “Cyclone” tetbgy. In 1991, it won the
International Design Fair prize in Japan and becarmstatus symbol there, after

which the Japanese licensed and sold the produgfo00 each (Dyson, 2005).

The biggest vacuum cleaner manufacturers refuskcetose James Dyson’s
technology, so he decided to design, manufactuteadwertises a vacuum cleaner
himself. Hoover later admitted that it did considaying the patent from James
Dyson, but only to keep the technology out of trerkm,t. Using the income from the
Japanese license, James Dyson set up the Dysona@gngpening a research centre
and factory in Wiltshire, England, in June 1993tddmined to create vacuums with
even higher suction, 350 scientists in a new rebeegnter in England set to work
developing an entirely new type of cyclone systéhey discovered that spreading
higher airflow through many cyclones generated dugher suction power, which
picked up more dust from the floor. His first pratan version of a dual cyclone
vacuum cleaner featuring constant suction was tb@IDfirst in a range of cleaners
offering constant suction, sold for £200. In lds®t 2 years, Dyson was the Europe’s
best-selling vacuum (Dyson, 2005).

James Dyson is the company’s chairman and soletsblder, and with an
estimated fortune of £700m and he is Britain’s 3#thest man. His company, with
its distinctive range of boldly-colored productsnow Europe’s fastest growing
manufacturer and has achieved sales of over GBE&nbivorldwide, with GBE35m
profit in 2000. Total revenue for year ended Decen#®05, was GB£470 million
and net income for the company was increased to8GEfillion in year 2005
(Dyson, 2005).



1.2.1 Manufacturing and Production

Initially, all Dyson vacuum cleaners and washing:hmaes were made in
Malmesbury, Wiltshire, England. In 2002, the comptaansferred vacuum cleaner
production to Malaysia, set up a new plant namesloDdyManufacturing Sdn. Bhd.
(DMSB). As Dyson was the only major manufactureWiitshire, this move aroused
much condemnation in the British press. Despitenges that washing machine
production would continue in the UK, that portidnpooduction was moved to
Malaysia a year later. Nearly 800 British manufacoiy jobs were lost, however
Dyson’s research and development remains in Wiksliames Dyson later stated
that due to the cost savings from transferring potion to Malaysia he was able to
invest in R and D at Malmesbury. James Dyson sayentploys more people in the
UK than before the transfer of manufacturing to &}ala (Brummer, 2004). Dyson
also has three other R and D centres worldwideighiey UK, China and Singapore
(Figure 1.1).

Figure 1.1: Organization chart Dyson Malaysia Sdn Bhd

MD Global

Slngapore ............................................. ) Chlna

Ops Mgr Ops Magr Commer || Engineeri Finance || HR, IT &
VSI Meiban cial ng Property

Source: Dyson (2008), pg: 6.



1.2.2 Dyson Manufacturing Sdn. Bhd. (DM SB)

DMSB plays a supporting role for Dyson’s reseancti development at UK.
At first stage of new product or design developmBnand D team at UK will
identify opportunities and develop new technolodies research project. This
product stage called as New Technology. From ttss $tage, Dyson product will
move from stage by stage, as the product desigih fgzal stage whereby the
product completely stable to proceed for mass prhaiu (Figure 1.2).

Figure 1.2: New Product Development (NPD) process in Dyson

Source: Dyson (2008), pg: 52.

After investigation and early testing, the new prcidwill be transferred from
UK to DMSB, the second stage which named as Corteegize. Design supportive
engineers (DSE) in DMSB will take the full respdnikiies for the project with
support from R and D UK. At this Concept Freezgst®MSB’s design engineers
will further improve the product design and wilgueest DMSB’s Test Department to
conduct the necessary testing in order to valitteeeliability of the new design.
The test department, which consists of its owntesbdepartments, will plan the
testing and report back the test results or thiopaance of the new design to DSE
for further actions or improvements. Based on és¢ tesults of Concept Freeze
product, the DSE will further improve the designtwsupport from Dyson UK. All
the new changes to the product will be implemeirtetlird stage called Design
Freeze Stage. At this stage, the improved prodikbetested again to validate
those new changes that been implemented.



This product reliability cycles will be repeateddatontinue as shown in
Figure 1.2. Start-of-Production (SOP) is the Iéage before the product enters mass
production. When a product reaches SOP stageytigeigt suppose should meet
necessary requirements of ISO, IEC, Dyson Testdatan(DTM) and IEC Standard.
Without those standards, Dyson would not able idtsgproduct worldwide. There
will be a one month gap between each build. Rivstweeks for product validation
which is product testing conducts by Test DepartmBme last two weeks for DSE
or project team to develop or further improve tegign based on testing results.
Thus, testing results and design improvements emgarucial after and before each
stage of product build. If there is any delay, ithpact will be high as it will delay
the overall schedule to launch the product to ntarke

One of Dyson’s distinctive competency is its pradeliability and
performance which apart from its other competigsgecially Hoover, Dyson’s main
competitor. As discussed before, Dyson conduct mousevalidation and
performance tests on its entire product beforedaua market. From year 2006,
Dyson announce that warranty of all Dyson produglisextended from two to five
years. This is one of main reason for customeritpya Dyson products. Therefore,
success in product development can be considegedexral aim for any R and D

activity (Suomala and Jokioinen, 2003).

Based on author’'s own experience as Dyson stafbaedrvation on other
designers in Dyson, the major uncertainty in Dysoon selecting appropriate and
suitable candidates as suppliers at NPD processorg core knowledge or the
competence technology is just the ‘cyclone techggland this core knowledge
need to be developed to a marketable product Wwehnvolvement of suppliers who
own their own expertise in particular technologyiehhsurrounds the Dyson’s core
technology. The main reason is issues relatedadyat knowledge that might be
transferred to the suppliers due to necessity pplgrs’ involvement in overall
product design and testing. Furthermore, not esaepplier in the market has the

capability in design knowledge that required by @vys



As discussed above, supplier selection and invodrens a crucial factor
along the research and development process in DifeorR and D engineers in
Dyson, high quality in design background and sgrpkliability are valued as most
important factors in selecting the right supplietsle keeping in mind the

importance of intellectual property of its new puotior technology.

1.3  Problem background

Although the importance and benefits of good atidiole suppliers are
understood for companies to remain competitivédéincreasingly challenging
markets, not all companies are able to implemepplgr selection criteria
successfully. Different approach is in order to iempent supplier selection
successfully across countries, sectors and scddasiesses (Cebi and Bayraktar,
2003). Furthermore the R and D industry is neitiiilar nor comparable to the
manufacturing or service sectors where suppli@csien has long been established.
Thus the importance of a research in the R anddDsiny to identify influencing
factors specific to this field in order to achig¢hie maximum benefits of supplier
involvement. Measuring and analyzing the probleaced by an organization in
implementing and maintaining supplier selectionuti@also be understood. With a
better overall picture of the issues, a frameworkstipplier selection in R and D

firms can be developed.

14 Problem statement

Dyson Malaysia needs to remain competitive andicoata sustainable
growth. Therefore, challenges not only from othemids but among the Dyson
group; United Kingdom, Singapore, and China, needs overcome. Therefore, an
integrated approach for supplier selection need® tadopted to further improve its

position and become a role model for a R and D.flfreupplier selection already
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exists, level of implementation is required to belgzed in detail and issues

addressed to gain the full benefits that offers.

There are only a few researches done earliergakito supplier selection
criteria in R and D and even less focusing ontdrtfleencing factors in achieving it.
Furthermore, the scope of R and D is large andrapasses activities like design
reliability, design, test, tooling, purchasing ater supporting departments.
According to Webster (1991), vendor reliabilitythee most important criterion for
evaluating vendors, in most instances. This is ezavendor plays major roles in
ensuring the purchased goods are available whewherk required by the
customer. In the supplier section, there are manyparable suppliers. A decision
has to make by considering of price, service, @égji\and quality. On top of that,
goodwill, reciprocity and even personalities hamarapact on the decision (Zenz
and Thompson, 1989).

The development of economies depends on the develuipof firms
(Miozzo and Walsh, 2006). Firms are unique in thle they play in articulating R
and D to productive effect. Moreover, according/iozzo and Walsh (2006), R and
D is unique as problem generator and locationdohnological, organizational and
economic learning. It is evident that implementiraglitional supplier selection
criteria is not enough to achieve and maintainigued R and D. What is instead
required are factors or models for implementingli(uan R and D that are consider
as a holistic set of supplier selection measuresyspecific and broad management
practices, and supplier quality culture issuesjevkeeping in mind the unique
characteristics of the R and D environment. Anofient of contention is the
relative benefit to be gained through the involvatred suppliers on product
development and continuous improvement teams (yrace Tan, 2001). However,
it is risky to involve outsiders in the inner wanli of the organization especially in R
and D. Due to the importance and vagueness of isugalection in R and D and
Dyson, a comprehensive research is required ty shedawareness, influencing
factors involved in supplier selection in R andidplementation level and problems

in the current implementation.
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1.5 Research questions

To address the aforementioned problem, four reBeprestions were

identified and formulated.

1. What is the level of awareness of supplier seleatrtical factors in an R

and D firm?

2. What is the level of supplier involvement on proddesign and in

continuous improvement programs in R and D?

3. What are the most significant factors that influetize supplier selection

decision making among R and D staff in Dyson?

4. What is the level of implementation of supplierestion approach in the R

and D industry, specifically Dyson?

16  Objectivesof theresearch

The main objective of this research is to identtfy influencing factors of
supplier selection in R and D and its implementatidnich will translate into better
company operations and improved quality which eséntually lead to increase in
customer satisfaction and market share for thenizgdion as a wholé he research

can be concluded in five objectives:

1. Determine the level of supplier selection factoaeamess among R and D

personnel.

2. ldentify the level of supplier involvement in pradwesign and in continuous

improvement programs in R and D.

3. ldentify the critical factors in supplier selectidacision making in R and D.
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4. Investigate the level of implementation of supp$ielection approach in

Dyson.

5. Recommend suggestions and guidelines for an irtestjegpproach of

supplier selection in Dyson.

1.7  Significance of this study

The study is important as research and studiesipplier selection in
manufacturing R and D has been long overlooked.ifipertance of R and D as a
source of innovations and enhance customer sdiwfias well understood and thus
the importance of the study. The study would idgrikie influencing factors in
supplier selection and the approach to achievelsugelection criteria. The results
of the study would be used to improve the procadsmDyson.

The study is significant because it is not onlyited to Dyson but can be
incorporated into any organization involved in Ri&ah As new firms especially in
Malaysia would like to enhance their capabilitiesl @ompete with the ‘big boys’ in
the industry, the study gives not only a bettetysee and importance of supplier
selection in R and D processes but strategies atldaus. Findings from this
research could also provide input or guidelinesotber various sectors, such as the
service industry. Therefore the study will provaplatform for studies on supplier
selection not only in R and D.

1.8  Research scope

The research scope focuses on supplier selediloencing factors and

approach for supplier selection activities in arfd ® organization. The survey
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would analyze the perception and level of impleragonh of supplier selection

among staff of Dyson Malaysia.

The suppliers in this research referring to thgpsiers that involved at
research and development stages especially duemgoroduct development; capital
equipment and service providers such as machitestyrig, measurement equipment
and maintenance tools used for the product devedopm R and D. Service
providers is referring to external suppliers appheal by Dyson mostly to outsource
in house testing due to internal test capacitytétron.

19 Resear ch limitations

The primary limitation is related to the samplees@bn. This research uses
Dyson as a single case study. As such, generaliaangesults of this study to other
organizations should be cautioned because resesalintited to one organization and

may not represent the R and D industry as a whole.

The focus of this study is on the suppliers thablved at research and
development stages especially during new produaldpment mainly on capital
equipment purchasing such as machineries, tespguits, maintenance tools, and
selecting the service providers such as supplem@ved in external testing.
Designer is the one who handle the supplier selecRurchasing department
typically handling the administrative portion ordgice supplier is been finalized by
designer. Therefore, new suppliers introduced atufeeturing stage are not
included as typically these suppliers are not imedlin research and design

activities.

The study will be carry within period from Decemi2€08 to March 20009.
Data collection based on structured questionnaiuse for the analysis. Only

completed questionnaire is to be use for the dadéysis. There will be also a
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constraint where in certain case designer hasddrtitme and therefore it might not

provide a very good comment.

1.10 Conclusion

The introductory chapter of the thesis presergstickground of the
research. It also outlines the objectives, stat¢mietine research problem,
significance, scope and limitations. It also pr@ddhe concepts that would be
discussed in the following chapters and a brie€dpson of the location where the

research survey would be carried out.
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