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ABSTRACT

Early supplier involvement (ESI) benefits product development in several ways. However,
many food industries do not know the advantages of ESI and therefore do not utilize it.
Therefore, it is vital for the food industries to understand the contribution and effectiveness
of ESI in product development in Malaysia food industry. This study aims to analyze
contribution of ESI in early product development and evaluate effectiveness of ESI in
product development in Malaysia food industry. Data were collected by using a set of
survey questionnaires among the managers in food industries at Kuala Lumpur and
Selangor area. Results from the study indicated that the most significant contribution of
suppliers in early product development in Malaysia food industry is new technologies
identification. Besides, product cost ranked the most effective criteria of ESI in product
development in Malaysia food industry. The results provided sufficient insight and
understanding into the contribution of ESI as well as look deeply into the effectiveness of
ESI in product development in Malaysia food industry.
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ABSTRAK

Penglibatan pembekal awal (ESI) membawa manfaat dalam pembangunan produk malalui
beberapa cara. Walau bagaimanapun, banyak industri makanan masih tidak megetahui
kelebihan ESI dan mereka tidak menglibatkan pembekal awal dalam industry masing-
masing. Oleh itu, adalah penting bagi industri makanan untuk memahami sumbangan dan
keberkesanan ESI dalam pembangunan produk dalam industri makanan di Malaysia. Kajian
ini bertujuan untuk menganalisis sumbangan ESI dalam awal pembangunan produk dan
menilai keberkesanan ESI dalam pembangunan produk dalam industri makanan di
Malaysia. Data telah dikumpulkan dengan cara kajian soal selidik dalam kalangan pengurus
dalam industri makanan di Kuala Lumpur dan kawasan Selangor. Hasil daripada kajian
menunjukkan bahawa sumbangan yang paling penting pembekal dalam awal pembangunan
produk dalam industri makanan di Malaysia adalah pengenalan teknologi baru. Selain itu,
kos produk menduduki kriteria yang paling berkesan dalam pembangunan produk dalam
industri makanan di Malaysia. Hasil kajian ini memberi pandangan dan pemahaman yang
mencukupi terhadap sumbangan ESI serta melihat secara teliti berkenaan keberkesanan ESI
dalam pembangunan produk dalam industri makanan di Malaysia.



TABLE OF CONTENTS

SUPERVISOR’S DECLARATION
STUDENT’S DECLARATION
ACKNOWLEDGEMENTS
ABSTRACT

ABSTRAK

TABLE OF CONTENTS

LIST OF TABLES

LIST OF FIGURES

CHAPTER 1 INTRODUCTION
11 Introduction

1.2 Problem Background

1.3 Problem Statement

1.4 Research Objectives

15 Research Questions

1.6 Research Hypothesis

1.7 Scope of the Study

1.8 Significance of the Study

1.9 Operational Definition

Page

Vi
vii
Xii

Xiv

Vi



1.10 Expected Result

CHAPTER 2 LITERATURE REVIEW

2.1 Introduction

2.2 Food Industry in Malaysia

2.3 New Product Development

2.4 Early Supplier Involvement

2.5 Early Supplier Involvement in Product Development

2.6 Contribution of Early Supplier Involvement in Product
Development
2.6.1 Benefits in terms of Time Zone

2.7 Buyer-Supplier Relationship

2.8 Buyer-Supplier Integration

2.9 Buyer-Supplier Performance Evaluation Method

2.10 Summary

CHAPTER 3 METHODOLOGY

3.1 Introduction

3.2 Research Design

3.3 Research Method

3.4 Data Collection Techniques

10

10

11

14

15

16

17

20

21

22

24

25

25

27

28

viii



3.5

3.6

3.7

3.8

3.9

3.10

Population and Sampling

Development of Measures: Design of Questionnaire
Validity and Reliability of Study

Data Analysis

3.8.1 Mean Analysis

3.8.2 Reliability Test

Pilot Study

Summary

CHAPTER 4 RESEARCH FINDING AND ANALYSIS

4.1

4.2

4.3

4.4

4.5

Introduction
Response Rate

Demographic Analysis

4.3.1 Gender of Respondents

4.3.2 Age Group of Respondents

4.3.3 Qualification of Respondents

4.3.4 Current Position of Respondents

4.3.5 Work Experience in the Company

4.3.6 Type of Food Produced in the Company
Reliability Analysis

Normality Test

4.5.1 Normality Test of Contribution of Early Supplier
Involvement in Product Development in Malaysia Food

Industry

4.5.2 Normality Test of Effectiveness of Early Supplier

29

31

33

34

35

36

37

38

39

40

41

41
42
44
45
46
48
49

50

50



Involvement in Product Development in Malaysia Food
Industry
4.6 Mean Analysis

4.6.1 Mean Analysis of Contribution of Early Supplier
Involvement in Product Development in Malaysia Food
Industry
4.6.1.1 Technological Expertise
4.6.1.2 New Technologies Identification
4.6.1.3 Support in Development of Product

Specifications
4.6.1.4 Support in Value Analysis / Engineering Activity
4.6.2 Effectiveness of Early Supplier Involvement in Product
Development in Malaysia Food Industry
4.6.2.1 Innovation and Technology
4.6.2.2 Time to Market
4.6.2.3 Development Cost
4.6.2.4 Product Cost
4.6.2.5 Product Quality
4.7 Summary

CHAPTER S CONCLUSION AND RECOMMENDATION

51 Introduction

5.2 Limitation of Study

53 Recommendations for Future Research
54 Conclusion

REFERENCES

52
54

54
54
55
56

56

58
58
59
59
60
61
62

64

64

65

66

68



APPENDICES
A Project Activities Milestone/ Gantt Chart
B  Questionnaire

C SPSS Output

73

76

85

Xi



LIST OF TABLES

Table No. Title

2.1  The Elements Contributing to Suppliers” Co-Design Performance

2.2  Potential Advantage for Supplier Involvement in Product Development

2.3 Four Quadrants of Buyer and Supplier Performance

3.1  Krejcie and Morgan Table

3.2 List of Research Questions

3.3 The Likert Scale - Questionnaire Scaling

3.4  Range of Mean

3.5  Midpoint Method

3.6  Cronbach’s Alpha for Pilot Test

4.1  Response Rate

4.2  Gender of Respondents

4.3  Age Group of Respondents

4.4  Qualification of Respondents

45  Current Position of Respondents

4.6  Work Experience in the Company

4.7  Type of Food Produced in the Company

4.8  Reliability of Variables

4.9  Contribution of Early Supplier Involvement in Product Development
in Malaysia Food Industry

410 Effectiveness of Early Supplier Involvement in Product Development

in Malaysia Food Industry

Xii

Page
13
19
23
30
31
33
35
36
38
40
41
42
44
45
46
48
49

50

52



411

412

4.13

4.14

4.15

4.16

4.17

4.18

4.19

4.20

421

Average Mean of Technological Expertise

Average Mean of New Technologies Identification

Average Mean of Support in Development of Product Specifications
Average Mean of Support in Value Analysis / Engineering Activity

Summary of Average Mean Score of Contribution of Early Supplier
Involvement in Product Development in Food Industry

Average Mean of Innovation and Technology

Average Mean of Time to Market

Average Mean of Development Cost

Average Mean of Product Cost

Average Mean of Product Quality

Summary of Average Mean Score of Effectiveness of Early Supplier

Involvement in Product Development in Food Industry

54

55

56

56

57

58

59

59

60

61

61

Xiii



LIST OF FIGURES

Figure No. Title

2.1  Structure of the Supplier Performance Evaluation Mode

3.1  Research Process Flow

4.1  Gender of Respondents

4.2  Age Group of Respondents

4.3  Qualification of Respondents

4.4  Current Position of Respondents

45  Work Experience in the Company

4.6  Type of Food Produced in the Company

4.7  Histogram of Contribution of Early Supplier Involvement in
Product Development in Malaysia Food Industry

4.8 Histogram of Effectiveness of Early Supplier Involvement in Product

Development in Malaysia Food Industry

Page
24
26
42
43
44
45
47
48

51

53

Xiv



CHAPTER 1

INTRODUCTION

11 INTRODUCTION

The competitive environment of food industries in the past decade has lead
Malaysia food producers to investigate ways of increasing both the productivity and the
quality of their products. Researchers concern about these issues and thus they had
conducted extensive studies to investigate ways to attain the goals. Some researchers
mention that several buyer-supplier relationships were fostered with the competition of
product development activities, especially in the food industry (De Toni et al., 1998). In
other countries like China, suppliers are actively involved themselves in early product
development in automotive and construction industries (Sturgeon and Van Biesebroeck,
2010). Their contribution had a significant positive impact towards the industries. Thus,
more researches should be conducted in Malaysia especially in food industry.

Malaysia food industry is conquered by small and medium scale firms (Malaysian
Investment Development Authority, 2013). In term of the food processing industry, there
are more than nine thousand firms in Malaysia that equivalent to ninety five percent are
classified as small-scale (Senik, 1995). Those small-scale food processing industries
display some characteristics that differentiate them from big-scale. Small-scale food

industries have the characteristics of low start-up costs and have lesser employees



compared to the large scale firms. The majority of these small and medium enterprises
(SMEs) are operating under a simple organizational structure. Recently, the key growth
areas of the industry are health food, functional food, convenience food, halal food and

food ingredients.

There are a lot of possible benefits of early supplier involvement in product
development that can be categorized in short and long term. For illustration, according to
Mitra (2012), cost reduction, faster project completion time, improved product quality and
better design solutions are the examples of short term related performance. According to
them, the advantages of supplier involvement for long term nature are customers’
permanent access to supplier technologies or specialist knowledge, increases of innovative
capability of customer and long term alignment of technological strategies. These show that
early supplier involvement is really vital because it has direct impact to the performance
and achievement of product development in Malaysia food industry in terms of short and

long term benefits that the companies gained.

The purpose of this research is to enhance the understanding about the assessment
of early supplier involvement in product development in Malaysia food industry. New
product development in the food processing industry could range from introducing new
flavours, expanding their existing product lines to changing the product’s packaging to give
it more appeal to current customer base (Fuller, 2011). Thus, this research tends to analyze
the contribution of suppliers in early product development in Malaysia food industry.
Furthermore, this research aimed to evaluate effectiveness of early supplier involvement in

product development in Malaysia food industry too.

The first chapter introduces research’s problem background, problem statement,
research objectives, research questions, research hypothesis, scope of study, significance of

study, research operational definitions, and expected results.



1.2 PROBLEM BACKGROUND

Resulting the government’s focus on the agriculture sector, Malaysia food industry
has become a vital part of the agro-based industry. In the Industrial Malaysian Plan 2006-
2020 (IMP3) period, the food processing industry’s investment target have been set at
RM24.6 billion (Bustamam, 2010). For the business environment, Malaysia food industry
IS dominated by small and medium scale firms (Malaysian Investment Development
Authority, 2013). Recently, the industry’s main growth areas are health food, functional
food, halal food, food ingredients and convenience food. In terms of external environment,
the industry is also undergoing numerous changes brought by factors such as rising
production costs, technological developments, shifting demand patterns and changes in
competitive groupings. Moreover, internal factors like core values of company,
organizational structure, organizational culture and strategic goals also affect the

effectiveness of product development in Malaysia food industries.

Usually, most research on supplier involvement in product development has been
situated in large-scale assembly industries, like the electronics and automotive areas
(Sturgeon and Van Biesebroeck, 2010). Little is known about supplier involvement in the
food industry. Yet, this industry has progressively been depending on suppliers for carrying
out product and development activities. External resources are then essential to carry on
with the high pace of innovation needed. Suppliers need to make sure the ingredients,
machines and packaging materials managed to make a valued contribution in product
development, by bringing in expert information in all types of relevant areas so that product
development can be more efficient and effective. Hence, it would be interesting to study
early supplier involvement which originally based on research in assembly industries. It
would also hold for the food industry and whether there are any particular features and

effectiveness of supplier involvement in this sector (Van der Valk and Wynstra, 2005).

With the fast evolvement of globalization nowadays, many types of buyer-supplier
relationships were formed to keep up with the competition of product development

activities especially in food industry. According to Farina (2000), technological advances in



transporting, preserving and storing food products as well as managing and exchanging
information cause the buyer-supplier relationships become even closer compared to the
past. Involving suppliers in product development is supposed to have positive effect on
development time, product cost and product quality (Van der Valk and Wynstra, 2005).
Early supplier involvements take place when a customer involves its supplier at the early
phase into product development process. Product development is often complex and
consists of several areas that require expertise. For illustration, expertise are required to
focus on the fundamentals of product development, identify areas of depth and cultivate the
right mind sets (Teresa Torres, 2014 ). This means that one company is rarely an expert in
all those areas and for this reason, companies face make-or-buy situations. Because of this,
organizations often utilize supplier’ expertise in those areas that do not belong to their own

core competencies.

1.3 PROBLEM STATEMENT

Consumers in developing countries like Malaysia are demanding for food products
of high and consistent quality in broad assortments throughout the year and for competitive
price. Consumers nowadays have become increasingly concerned about the quality and
consistency of the product development and safety of food. It is estimated that millions of
people in OECD countries get ill every year from food contamination (Rocourt et al., 2003).
Even though food products seem to be safer than before, from a technical point of view, the
perception towards the safety issue in product development of food has decreased
significantly among customers. This is due to most of the food suppliers in developing
countries like Malaysia is producing and consuming more perishable foods than before
(Unnevehr et al., 2003). For example, meat, milk, fish and eggs are broadly consumed by
the people. Thus, food safety has become especially important to domestic consumers and

in trade among developing countries.



As a consequence of better customer consciousness, customers impose extra
demands on food companies. However, most of the customers less realized about the
contribution of suppliers in product development in food industry. Furthermore, consumers
nowadays have more money to spend, thus they are expecting higher product quality in
terms of freshness and storage life. In this scenario, what aspects can the suppliers
contribute in improving the food industries? What criteria they are still lacking in develop
the firm in early product development in food industry? Those are the doubt that still

occurred among the consumers actually.

Food industries are facing problems in producing the food in a productive and
effective manner. For illustration, the firms don’t know about the aspect of effectiveness
they can improve the process and quality in early product development stage. Thus, by
conducting this research, 1 am going to study in deep what are the factors that contribute in
the effectiveness of performances in early supplier involvement in product development in

food industries in Malaysia.

1.4 RESEARCH OBJECTIVES

) To analyze contribution of suppliers in early product development in Malaysia

food industry.

i) To evaluate effectiveness of early supplier involvement in product development

in Malaysia food industry.

1.5 RESEARCH QUESTIONS

) What are the contributions of suppliers in early product development in

Malaysia food industry?



i) How effective are the early supplier involvement in product development in
food industry in Malaysia?

1.6 RESEARCH HYPOTHESIS

) Contributions of suppliers in early product development are technological
expertise, new technologies identification, support in development of product

specifications and support in value analysis/engineering activity.

i) Early supplier involvement in product development increases the effectiveness
of innovation and technology, time to market of product, development and

product cost and product quality.

1.7 SCOPE OF THE STUDY

Questionnaire survey type will be used in carry out this study. Scope of study is
limited to the whole supply chain in food industries mainly in Kuala Lumpur and Selangor
area. However, small scale food processing companies will be the scope of study too as this
research wants to gain a broad and more clearly picture based on the food industries at
Kuala Lumpur and Selangor area. Kuala Lumpur and Selangor are selected as the scope of
study in this research due to high availability of food companies in these areas. Besides that,
Kuala Lumpur acts as the federal capital and well known city in Malaysia. Thus, many food
factories prefer to build their factories at Kuala Lumpur. Because of time constraints, no
model is developed to assess the contribution of early supplier involvement in product
development. Responses from survey conducted are limited to functional food, health food,

convenience food, food ingredients and halal food industry.



1.8 SIGNIFICANCE OF THE STUDY

Friedman (2007) says that most of the organizations in the world admitted their
objectives is making profit. Cost cutting is the most direct way to achieve this objective.
Since the design phase of product determines majority of the product manufacturing cost,
having suppliers sharing of technology, providing technical support and product
specification in value chain during the early stage of product design to reduce product
manufacturing cost and maximize quality becomes a trend (Nambisan, 2002). However,
this is not an easy task. Early supplier involvement stretches across engineering and
business management and covers a wide variety of complex issues. The early stages of
product development are typically fuzzy and contain a lot of uncertainty and risk.
Information sharing between supplier and customer should be strong to gain competitive
advantage. Therefore, it is significant for both suppliers and customers to understand the
advantages that they can be gained by the collaboration of the suppliers with the customers
in the product development stage. The results can be used to assist collaboration parties to
take appropriate way to manage the process during product development. Thus, this can

prevent their interest being affected when risk occur.

Furthermore, this thesis is vital to evaluate the effectiveness of early supplier
involvement in product development in food industry. Ingredients from suppliers, machines
and packaging materials can make a valuable contribution in product development by
bringing in expert knowledge in manpower management, suitability of raw materials usage,
mass production by using machines and latest methods or techniques to increase the
effectiveness in the performance of product development in food industry.

According to LaBahn and Krapfel (2000), early supplier involvement can get the
customer promise and fulfil their demand easily. For example, suppliers who participate in
early supplier involvement arrangements may be promised the production contracts, if they
can meet the ‘target cost’. Secondly, interdependence relationship may occur among both

parties due to the trust, dependence and jointly understood action. This indirectly can build



up the long term relationship and relationship-oriented marketing strategies among them.
For illustration, suppliers can reduce their inventory holding costs and also reduce the
expenses like administrative and overhead costs by having close relationship with
customers. Thirdly, suppliers’ technical capability can be accessed and implemented if they
involved themselves earlier in the product development stage. Moreover, customer
technological innovativeness can be improved too. We need to make strategic decisions
when selecting the suppliers for our new product development because the resources that
supplied from the suppliers are significant in product development stages. If suppliers
having product contract with fair prices and their customer’s product succeeds in the
market place, thus they can recover their investment faster. This journal also highlighted
the relationship between interdependence, technology, and customer exchange behaviours

combine to inform supplier’s partnering decision.

19 OPERATIONAL DEFINITION

1) Small and Medium-sized Enterprises (SMES)

Small and Medium-sized Enterprises are non-subsidiary, independent firms which
employ less than a given number of employees. This number varies across countries. For
example, in Malaysia’s manufacturing sector, the annual turnover is less than RM50
million while the workers are below 200 people. For the services sector, annual sales are

not exceeding RM20 million and the workers are below 75 people (Council, 2013).

2) Value Analysis/ Value Engineering
Value Analysis is a systematic method to improve the value of goods or products
and services by using an examination of function. Value can be increased by improving the
function or reduce the cost. The objectives are to distinguish between the incurred costs and
the costs inherent in a particular design and to minimize the locked-in costs (Miles, 1961).



1.10 EXPECTED RESULT

This research is expected to provide sufficient insight into the entire process of early
supplier involvement in product development in Malaysia food industry in the aspect of
quality, cost associated with product development, as well as product cycle time. Early
supplier involvement is expected to increase the quality of the product because external
suppliers have better access to technological resources and have more knowledge and
experience that can help the company to improve the quality of products.

This research also looks into the contribution of early involvement of suppliers in
terms of lead time reduction in the product development stages. When the product cycle
time had been reduced, time to market of the food products will be faster. Thus, consumers

can purchase the products immediately because the products are available in the market.

The cost associated with product development like the manufacturing costs and
development costs are expected to be reduced as the impacts of early supplier involvement
in product development in Malaysia food industry. When the resources utilization been

improved, it can directly reduce these costs.

This research will also provide responses and comments from the stakeholders
associated with product development in food industry. All responses will be analyzed by
common parameters (questionnaires). This will help in providing the need to concern on

the contractual scheme of supplier-customer relationship during product development.



CHAPTER 2

LITERATURE REVIEW

2.1 INTRODUCTION

In the paragraphs below, the researcher is going to review, analyze and compare
literatures that are related to my study. Thus, the researcher can find out comprehensive
context of this study, some intellectual progress of related topics of my research and main

debates between different journals.

2.2 FOOD INDUSTRY IN MALAYSIA

Food industries have played a very important role in the Malaysian economy
particularly in terms of employment generation and better income distribution. Currently,
the industry’s key growth areas are functional food, health food, convenience food, food
ingredients and halal food. The food industry in Malaysia accounts for approximately 10%
of the country’s total manufacturing output. Processed foods are exported to more than 200
countries; with an annual export value of more than RM13 billion which amounts to two-
thirds of the total food exports of over RM20 billion in 2012 (Malaysia Investment

Development Authority, 2013) To attract investments into food projects both at the farm
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level as well as the production/processing level, the Malaysian Investment Development
Authority (MIDA) introduced specific incentives that will enhance the supply of raw
materials for the food processing sector and thus, reducing reliance on imports of such

materials.

For instances, The Halal industry in Malaysia is fast becoming a magnet for
international investment, as major players move to acquire a share of the growing global
market. In the early year of 2014, US food manufacturer, Kellogg’s, announced plans to
build a $130 million (RM425 million) Halal facility in Malaysia which will create 300 jobs
when the first phase is completed in the middle of next year. The manufacturing facility is
being built in Bandar Enstek, Negeri Sembilan and will help the company expand its supply
chain capacity in the Asia-Pacific region (MFBD, 2014).

According to MIDA, Malaysia approved 73 food manufacturing projects with
investments worth RM4.35 billion last year. Of the total amount, RM2.05 billion was from
domestic sources while RM2.3 billion was from foreign investments. Meanwhile, a total of
13 food manufacturing projects worth RM738 million had been approved in Q1 2014,
driven by domestic investments. In Malaysia, the food industry facing rapidly changing
consumer tastes and continuously advancing technology. Under this changeable market
condition, food companies need a continuous improvement on new products. Thus, several

strategies have adopted to cope with the condition.

2.3 NEW PRODUCT DEVELOPMENT

The study of Wagner and Hoegl (2006) emphasized the critical importance of
continued research in achieving good collaboration in new product development projects
with the suppliers and also the ways to capitalize the suppliers competencies in the areas of
sensitive technologies. Moreover, high quality buyer-supplier collaboration in new product

development can be achieved if the suppliers’ firms have an open mind set and they are
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prepared to face the obstacles and challenges. The suppliers need to support the key issues
of the organization and the project level as well. Furthermore, suppliers need to collaborate
with the customer firm to enhance customer value and this can definitely make the firm
more successful in the long run of business. In the researcher’s opinion, long term
relationship of suppliers with the firm can enhance the quality and service they produced
for the customers in the market. When the customers are satisfied with the products
manufactured by the firms with the collaboration of early involvement of the suppliers in
product development, they will definitely spread the ‘news’ about the excellent quality and
performances to the peoples around them. Thus, contribution of early supplier involvement
in new product development has a significant impact towards the firms and also society.

In recent years, firms in many industries have increasingly extended their new
product development activities across organizational boundaries and outsourced innovation
too (Eluinn, 2000). Moreover, supplier involvements in new product development require
the firm to build up and maintain appropriate routines and processes in order to generate
inter-organizational competitive advantages. Firms need to work with suppliers possessing
complementary competencies in product development projects (Dyer and Singh, 1998).
Besides that, supplier involvement in new product development can also help the buying
firm to gain new competencies by sharing risks, move faster into new markets, and

conserve resources (Wagner and Hoegl, 2006).

Huang and Mak (2000) outlined a framework that encourages suppliers to
participate in new product development process effectively. The framework consists of a
supply chain model (known as supply explorer) that consistent with new product
development process. Moreover, a mechanism that known as bid explorer that can be used
by the customers to invite suppliers and for potential suppliers to submit bids for making
specific components in a product. Supplier selection mechanism (partnership explorer) and
mechanism of the share explorer are used by the customers and suppliers to share
information of common interest. From this journal, we know that the authors tried to

propose an overall methodology for enabling better supplier involvement in new product
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development process and to demonstrate the framework through a prototype wed-based
platform in internet using the wed technology that known as WeBid.

The new product development stages can be divided into 3 stages according to De
Toni and Nassimbeni (2001). The first stage is product concept and functional design,
second stage is product structural design and engineering and last stage is process design
and engineering. There are many measurements or elements of each new product
development stages. The distribution of new product development stage and its

measurements is shown in Table 2.1.

Table 2.1: The Elements Contributing to Suppliers’ Co-Design Performance

New Product Development (NPD) Stage | Measurement/Element

Product concept and functional design (a) Technological expertise.

(b) New technologies identification.

(c) Support in development of product
specifications.

(d) Support in value analysis/engineering

activity.

Product structural design and engineering | (e) Support in product simplification.

(f) Support in modularization activities.

(9) Support in component selection.

(h) Support in standardization choices.

(i) Efforts to make product and process
compatible.

(I) Promptness and reliability in prototyping.

(m) Prompt communications of engineering
changes.

(n) Support in FMEA activities.

Process design and engineering (0) Support in DFM/DFA activities.
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(p) Support in process engineering

requirement.

Source: De Toni and Nassimbeni (2001)

24  EARLY SUPPLIER INVOLVEMENT

Supplier involvement is a source of sustainable competitive advantage. Recently,
supplier involvement is increased in the food industries other than in automotive and high
technology industries (Dyer and Singh, 1998). Eisenhardt and Tabrizi (1995) highlighted
that early supplier involvement accelerated product development time. However, it can
only occur in mature market segments and when the product development effort was well
defined.

Early supplier involvement has been advocated as a means of integrating suppliers’
capabilities in the buying firm’s supply chain system and operations (Jiao et al., 2008). It is
a practice that involves one or more selected suppliers with a buyer’s product design team
early in the specification development process. Tang and Qian (2008) also defined early
supplier involvement as the synergistic and mutually beneficial process for joint product
realization at the appropriate time, when supplier capabilities can be leverage most. For
simple words, inclusion of supplier in product development process is commonly referred
to as early supplier involvement. Another researcher also defined early supplier
involvement a form of vertical collaboration between supply chain partners in which the
manufacturer involves the supplier at an early stage of the product development process
(Mikkola and Skjgtt-Larsen, 2006). Next, partnerships are formed with suppliers to take
advantage of their technological expertise in design and manufacturing. The relationships
between the supplier and the purchasing function are crucial in the implementation of early
supplier involvement. The benefits of using early supplier involvement are perceived to be

significant by many authors and practitioners in the supply chain management.
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Based on the research paper by Jiao et al. (2008), early supplier involvement is
viewed by some authors as a mechanism for the involvement of preferred suppliers in the
early phases of product design and development. The supplier’s expertise and experience
can be utilized in developing a product specification that is designed for effective and
efficient manufacturability. Suppliers have to work in a completely integrated fashion with
the manufacturer in a systematic and formal way. As a result of this, a conceptual
framework for implementation of early supplier involvement has been developed by Chen
and Paulraj (2004) to monitor easily the efficiency of collaboration between suppliers and

buyers.

The value of early supplier involvement has been supported by more scientific
investigations as well. Strong support derives from several studies that analyze the
differences in the Japanese, U.S., and European automotive industry. Lawson et al. (2009)
explicitly point out that part of the Japanese automakers’ competitive advantage derives
from their supplier management practices and from involving suppliers in the design and
development of products. If managed correctly, suppliers can help their customers reduce

lead time manufacturing costs and can add to the design process.

2.5 EARLY SUPPLIER INVOLVEMENT IN PRODUCT DEVELOPMENT

Researchers have found that incorporating suppliers on project teams in electronic
industries can enhances the information and expertise regarding new ideas and technology
in product development (Smith and Reinertsen, 1998). In addition, it allows early
identification of potential problems, thus improving the quality of the final product,
eliminating rework and reducing costs (Mclvor et al., 2006). Besides that, early supplier
involvement provides a possible route for outsourcing that can reduce internal complexity
of projects and provides extra resources that can lead to a reduction in critical path of
project. Moreover, it can lead to improved buyer supplier relationships since suppliers
internalize project concerns and subsequently smoother working relationships on future

projects.
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Studies of Lau et al. (2010) found a direct link between information sharing with
suppliers and market performance in Hong Kong. Kawakami et al. (2011) found that
suppliers sharing information about technologies they bring to the buying company lead
individually to reduce cycle time, increased product quality and reduced costs in product
development. Petersen et al. (2003) found that sharing information about technology and

costs leads to higher degrees of product development’s project satisfaction.

26  CONTRIBUTION OF EARLY SUPPLIER INVOLVEMENT IN PRODUCT

DEVELOPMENT

Many previous researches have suggested that both the customer and the supplier
can benefit from of involving suppliers early in product development. Some of these
advantages include shorter product development cycle time, better quality of the products
and lower input and production costs. For example, the advantages of practicing early
supplier involvement are well observed in major US corporations such as Whirlpool,
Lockheed McDonnell Douglas, Boeing, and Daimler Chrysler. These companies have

shifted many of their design activities to key suppliers (Jiao et al, 2008).

One suggested advantage of early supplier involvement is reduced development and
manufacturing times (Chen, 2010). Early supplier involvement often includes concurrent
engineering and according to (Feng et al., 2010), it leads to better communication between
companies. The other suggested advantages of early supplier involvement are decreased
costs and improved quality. The cost per unit decreases because the improved
manufacturability of the components results in less rework and fewer scrap parts and also
due to suppliers offer another pair of eyes to identify potential problems before the product
is too far along the development process (Clark, 1991). The quality of the parts can be
improved by early supplier involvement because supplier’s knowledge is brought in the
process when it is still possible to influence on quality. The quality improvements can be

improved by reliability of parts or lower maintenance costs (Le Dain et al., 2007). Tsai
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(2009) suggested that a major reason for early supplier involvement is to access more and
better information earlier in the development process by leveraging the supplier’s expertise.
For example, the automotive industry — a major user of cast components — is constantly
trying to shorten the development time for new products through early supplier
involvement. The companies are forming alliances with suppliers and switching their
purchasing strategies from individual components to subsystems to produce maximum

added value for their projects (Rocourt et al., 2003).

When firms involve suppliers in their design process they may realize an improved
market position, since researchers have found that this can increase a firm’s chance of
being first-to-market with a new innovation and also may increase the number of new
products the firm produces (Bonaccorsi and Lipparini, 1994). Better design decisions can
be made when key suppliers are part of the team because the suppliers are knowledgeable
of their cost structure to readily recognize performance trade-offs. Furthermore, suppliers
may introduce other components that could be used more cost effectively, thus improving
the supplier’s operational performance (Bonaccorsi and Lipparini, 1994). The number of
innovations can also be improved when suppliers collaborate with manufacturers (Hingley,
2005). Supplier early involvement helps the manufacturing firm create a better product
because it often provides access to new skills, functionality, or technology, especially when

a high level of innovation is a priority.

2.6.1 Benefits In Terms of Time Zone

Lawson et al. (2009) mentioned clearly that the advantages are the difference in the
time horizon in which they can be reaped and the way they become visible for the company.
Short-term advantages are characterized by a link to one or more specific projects, while
long term advantages may not become apparent from a specific supplier involvement in a
project. Some examples of the short term related performance results to which a supplier

can contribute are lower development costs, lower manufacturing cost, increased product
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reliability, increased product quality, technology of products that are more innovative and
better design solutions.

There are also some potential benefits that are not directly quantifiable and traceable
to a specific project and, which are of a long-term nature. These advantages are important
for the ability of the company to assure the availability of the right type of supplier
contributions for future projects. One such a long-term benefit may be that, even though
supplier involvement has not led to immediate efficiency improvements for that particular
project, both the customer and the supplier have learned more about each other and their
collaboration, which would possibly make future collaborations more efficient and
effective (Wagner, 2010).

The effect of involving suppliers could be analyzed in terms of:

1) Their strategic impact in terms of the company's way of doing business; for example,
increased access to supplier's technology can change the way future projects define their
product offering for their target markets

2) Their operational impact in terms of the execution success of a specific project in terms
of quality, cost, and project cycle time.

(Wynstra et al., 2001) combined the strategic/long-term and the operational/short-term

dimension as shown in Table 2.2.
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Table 2.2: Potential Advantage for Supplier Involvement in Product Development

Nature of advantage

Potential advantages

Menrtioned by

Strategic/ Effectivenes: | [nmovation and technology related advantazes
long term
Increased efficency and effectrveness of | Dher and Oucha (1993)
firhure project-collaboration
Better access to technologzical resources Fagatz et al. (1997}, Bruce et al. {1993),
and knowladge Bonaceors (1997)
Long-term alignment of technological Bonaceora (1992}
shrateges
Poszsabubhes to influence firture Wynstra (1998)
tecknologrcal ‘imvestments”
Operational’ | Efficiency Time -to market related advantages
short term
Lead-time reduction Clark (198%), Eamath & Liker (1994), Hartley &
Zirger (1997), Wast & Liker (1997), Gupta &
Soudsr (1998), Ragatz et al (1997), Drdge et al
({1999, Bonzeoorsi & Lipparim (1994), Bruce of
al. (1593)
Development Cost related advantages
Fednced development costs (mproved Clark (198%), Bonaccorsi & Lippanm (1994),
resource ufthsaton) Dowlatshahn (1998), Buou & Fawcett (1994),
Hartley et al. (19972 and 1997k) Wast & Liker
(1997)
Reduced transaction costs Drver and Cracha (1993)
Effectiveness | Product Cost related advantages

Provide suggeshons on altermatve
matenals merezsing product
quality'functionality and lowenng costs

Dowlatshahi (1998)

Eeduced mammfacturing costs

Drver and Chackd (1993, Eamath & Liker (1994)
Mendez & Pearson (1994}

Product quality related advantages

Development of better performmng
designsimproved product
performance Feduction quality problems

Clark (1989), Kamath & Liker (1994), Ragatz et
al. (1997}, Bonaceorsi & Lipparini (1994)
Mendez & Pearson (1994), Wasti & Liker (1997)

Source: van Echtelt and Wynstra (2001)

The effectiveness dimension of the supplier contribution is related to how well the

supplier performs compared to desired product outcome (such as product reliability and

quality, better performing designs).
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2.7 BUYER-SUPPLIER RELATIONSHIP

Since the mid-1990s, the strategic role of customer and supplier involvement has
received considerable attention in academic and business journals as well as in the business
practices especially in China (Chang et al., 2006). As firm recognized the importance of
customer and supplier involvement in their new product development, the resource and co-
producer role of customer and supplier involvement in the area of competitive advantage

has become significantly important (Nambisan, 2002).

Buyers can act as new source of competitive advantage. Kaulio (1998) argues that
involving customers in new product development is a way for generating new ideas.
Nambisan (2002) addresses that customers involved not only in generating ideas for new
products but can co-creating them with the firms to test the finished products, providing
product support, and continuous improvement. The supply chain and operations
management literature offers various ways that firm can improve their competitive
advantage by involving the suppliers in early stage of product development (Chang et al.,
2006). Handfield and Bechtel (2002) argue that early supplier involvement in new product
development is a way to leverage the supplier’s knowledge to reduce costs and lead times.
Besides that, Chang et al. (2006) also investigate the influence of supplier involvement on
manufacturing flexibility. Li et al. (2006) also argue that strategic partnerships with
suppliers enable organizations to work more effectively with a few important suppliers who
are willing to share responsibility for the success of the products. Although there were
many studies about competitive advantage in the past, those studies only focus internally
improvement within the firm. Thus, it is interesting to investigate the competitive
advantage that can be gained between the collaboration and close relationship of buyer-

supplier relationship in product development in food industry in Malaysia.

The relationship between buyer and supplier has always been a popular topic in
literature nowadays. Many authors highlighted that closeness of the buyer-supplier

relationship is a vital foundation for effective joint new product development especially
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when the outcome of a project is risky or unclear (Liker et al., 1996). This is due to external
suppliers maybe are specialists in some particular area in production development and they
can contribute their knowledge and experience to the company. The collaboration between
suppliers and the internal production party can definitely reduce the cost in production of
food. Long term collaboration benefits can be captured if a company builds long term
relationships with the key suppliers where it builds learning routines and ensures the

capability sets of both parties are still aligned and still useful for new joint projects.

Scholars have recognized commitment as an essential ingredient for successful
long-term relationship (De Ruyter et al., 2001). In the present study, commitment
encourages partners to resist attractive short-term alternatives in favour of the expected
long-term benefits of staying in a relationship (Ryu et al., 2007). Thus, the study come out
with the idea that higher supplier commitment leads to greater supplier involvement in
customer new product development. Besides that, studies by scholars linked to the
Industrial Marketing and Purchasing group have long advocated the need to understand

dyadic buyer-supplier relationships as parts of complex industrial networks (Johnsen, 2009).

Furthermore, Schoorman et al. (2007) said that trust is included in most of the
relationship models. Empirical findings suggest that trust is an integral feature of successful
relationships (Ritter and Walter, 2003). For instance, supplier trust exists to the extent that
the supplier believes his customer to be honest, benevolent, and competent (Walter et al.,
2003). If partners trust each other, constructive dialogue and cooperative problem solving
allow difficulties to be worked out. Thus, trust reduces fears of exploitation and minimizes
feelings of vulnerability (Behnia, 2008). Higher supplier trust leads to greater supplier

involvement in customer new product development.

2.8 BUYER-SUPPLIER INTEGRATION

Hagedoorn (2002) found that supplier’s early integration into the innovation process

significantly increased innovation performance. Additional studies find that buyer-supplier
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integration can lead to shorter time to market, reduced costs, higher quality, and better
performance for radical new products (Lawson et al., 2009, Wagner, 2012). For example,
Ragatz et al. (2002) empirically test the benefits associated with buyer-supplier integration
into new product development and found a significant positive relationship between

integration strategies and project outcome specially cycle time, quality and cost reduction.

Buyer-supplier integration in the new product development can directly improve
performance in terms of customer satisfaction and sales (He et al., 2014). This is because it
ensures that the products the company is providing are what its customers are demanding.
Supplier integration also allows a firm access to the knowledge and expertise of suppliers

that can complement their own internal capabilities.

29 BUYER-SUPPLIER PERFORMANCE EVALUATION METHOD

Quesada et al. (2006) divided the discussion of relationship between buyers and
suppliers into four quadrants by supply chain and development chain, and targets of interest,
vendors and buyers (Table 2.3). With regard to early supplier involvement, Primo and
Amundson (2002) indicated suppliers’ performance evaluated by the variables of supplier’
on-time delivery, quality and cost were proved to be significantly related to supplier
involvement. Although Quesada et al. (2006) identified suppliers’ influence in development
chain, there had no systematic tool to numerically measure suppliers’ influential level for
industries’ reference and comparison. Looking for a tool to evaluate buying company’s
ability to collaborate with suppliers, the quadrant three, (Chen, 2010) proposed a Customer
Performance Evaluation model. To evaluate suppliers’ performance in new product
development (Quadrant four), Le Dain et al. (2007) also introduced a Supplier Performance
Evaluate model, in which suppliers’ contribution was categorized into: (a) product related,
(b) process related, (c) project management related, and (d) social relation such as
contractual commitment and bids response. Each category was further separated into three
phases in new product development process (Figure 2.1). Although the Customer

Performance Evaluation and Supplier Performance Evaluate frameworks take almost every
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aspects of buyer-supplier interaction into consideration, these models are conceptual and
not ready to be applied to industries or future research. Different from the evaluation
methods above, the framework presented by De Toni and Nassimbeni (2001) can
numerically measure suppliers’ co-design ability and was validated in their research.
Fourteen measurements used in De Toni’s and Nassimbeni’s research (2001) are illustrated
in Table 2.3. Therefore, this research adopted the framework of De Toni and Nassimbeni

(2001) as a tool to evaluate suppliers’ co-design.

Table 2.3: Four Quadrants of Buyer and Supplier Performance

Area/Performance Firm Performance Supplier Performance
Operations ,
(The Supply Chain) Ql Q2
NPD
{The Development Chain) Q3 Q4

Source: Quesada et al. (2006)

Coneept Feasibility V| ProdutdProcess | Industialsatond produet
& Definition D Design Epmss Qualificstion |
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Figure 2.1: Structure of the Supplier Performance Evaluation Mode

Source: Le Dain et al. (2007)

2.10 SUMMARY

The results of literature review provided a wide knowledge of assessment of early
supplier involvement in product development in food industries around the world in many
regions such as Thailand, UK, Hong Kong and etc. There are also similar objectives with
this study conducted at other region, but many of it comes with different preference results
and model. This is due to the unigueness of each project and cultural difference and
legislation. The literature review provided a comprehensive estimate for taking the research
methodology, method for data analysis and to underpin the development of the

questionnaire.

In conclusion, by reviewing through various literatures that related to the study,
most of the studies agreed that early supplier involvement contribute a lot in product
development in food industry. Suppliers’ contributions can be viewed from the aspects of
increasing the quality of product, reduce the cycle lead time and reduce the development
cost of the product. The manager could use that information to predict the future

performance.



CHAPTER 3

METHODOLOGY

3.1 INTRODUCTION

This chapter defined the methodology used when conducted this study. The
research methodology is necessary in providing a guide to the researchers to achieve the
purpose and the objectives of the study. This chapter commenced with the rationale for the
research method, design and procedures, including the population, sample, and instruments.
In addition to these, data collection, analysis of the data, validity and reliability are

discussed.

3.2 RESEARCH DESIGN

This research was conducted by following the research processes flow as shown in
Figure 3.1. It started with the first step which was problem identification. Then, this
research moved to second step which was identifying the valid sources. The researcher had
identified the sources and had collected all the information in a logical manner. Besides, all
of the articles or journals were tangible proved to support the research problem. Thus, the

answers for the research problem were conceptualized and tested.
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After that, this research had moved to the research objectives step. From here,
research objectives were formulated in order to conduct the study. Next, research method
regarding sampling and population were planned. Participants of this study had been

identified and they were mainly the food industries in Selangor and Kuala Lumpur areas.

The development of questionnaire was the next step. The quantitative analysis was
chosen to conduct the study. The developed questionnaire was aimed to achieve the
research objectives. A pilot study was conducted to verify the questionnaire. If the
reliability test of Cronbach’s Alpha value is below 0.70, some items should be deleted to
increase the value. Modification of questionnaire was conducted.

The eighth step was data analysis which analyzed all the available valid data
received from the respondents. The purpose of data analysis is to examine whether the
research objectives have been achieved and the solutions for the research were found. At
last, the conclusion was produced. In this step, recommendation, limitation and summary of

results of the research problem had been discussed.

Problem L Identifying the L Research LS Develgpment
Identification Souces Obijectives Questionnaire
. I
Pilot Study || Distributionof 1 | pois Anatysis ||  conclusion

questionnaires

Figure 3.1: Research Process Flow
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3.3 RESEARCH METHOD

According to Cavana et al. (2001), there are two research methods available to
conduct a research and they are quantitative and qualitative research. For illustration,
quantitative research method is the identifying of the research hypothesis or expected
solution for the research problem. It included the questionnaires method. On the other hand,
the qualitative research method roots out how human construct meanings in their contextual

setting. It included the focus group and interview method (Cavana et al., 2001).

In this study, the quantitative research method was applied. This research employed
questionnaire survey as the data collection method in order to present a picture of early
supplier involvement towards contribution of early supplier involvement in Malaysia food
industry. It had provided efficiency in terms of time, cost, energy and quality during data
collection (Duflou et al., 2012). Besides, questionnaire was used to retrieve respondents’
opinion on rating the contribution of early supplier involvement in product development.
From the results, it determined the mean of each measurement. The mean had answered the
first objective of the contribution of early supplier involvement in product development.
For the second objective, respondent was asked to rate the effectiveness of early supplier
involvement in product development. The answer was based on their preference opinion,

expertise and experience.

The questionnaire is the simplest tool for collecting and recording information from
the respondent (Lever, 2014). The lists of questions which related to the study was formed
and the instructions and details had been prepared so that the respondent clearly understood
the ideas and concepts. The reason of using the questionnaire method was because it helped

to contact large number of people at a relatively lower cost compared to others.

Besides that, the researcher had identified the independent variables and dependent
variables from two objectives of this research. The evaluation of the contribution of early

supplier involvement in product development in Malaysia food industry was depend on the
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new technological identification, technological expertise, support in development of
product specifications and support in value analysis or engineering activity of the suppliers.
Furthermore, evaluation of the level of effectiveness of early supplier involvement in
product development in Malaysia food industry was also depend on the innovation and

technology, time to market, development and product cost and product quality.

34 DATA COLLECTION TECHNIQUES

The targeted respondents of this study were representative from the food industries
in Kuala Lumpur and Selangor. Data were collected and gathered by using a questionnaire
survey with valid respondent. Questionnaire was used as an instrument for data collection.
According to Muijs (2004), questionnaires are useful in acquiring a huge quantity of data

with low cost compared to observation.

The questionnaires have been distributed to the respondents through emails, mail
postage and personally administered. The online questionnaire method able to cover the
wide spread of geographical area by reducing effort and dealing with a time constraint
(Sekaran, 2003). Moreover, questionnaire that distributed by mail posting to each company
enhanced high degree of privacy for the respondents, as well as increased the level of

honesty and validity of the answer provided by respondents (Scheuren, 2004).

There are different ways that the questionnaires can be carried out from
administration of the data bring effects to the quality of data obtained (Bowling, 2005).
According to Bowling, different mode of administration of data had significant impact on
the validity of the results in a study. This is supported by Zhang (2004) because due to his
research, a quality questionnaire survey is an effective tool for gathering data and sampling
the opinions of respondents. Moreover, the survey questionnaire method is less time-
consuming and less skill required to conduct the questionnaires rather than interview

method.
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Besides, phone calls were made to the company to validate the exact address. Due
date to return back the questionnaires were set on 23 October 2015. Last but not least,
phone calls were repeated to the company to confirm that they had received the

questionnaires as well as to convey sincere gratitude to the participation of respondents.

3.5 POPULATION AND SAMPLING

Latham (2007) mentioned that there are two types of sampling which are
probability sampling and non-probability sampling. In this study, simple random sampling
had been used because it was a good method to conduct a pilot study specially when make
an effort to question the group that sensitive to the question. The objective of using
probability sampling was to select sample from the population so that each sample had an

equal chance of being selected.

The targeted population for this study were representative of the food manufacturers
in the different food company in Kuala Lumpur and Selangor in Malaysia. Furthermore, the
simple random sampling was applied because this research wants to focus on the food and
beverage companies in Selangor and Kuala Lumpur area. There are around 180 food-
related companies registered in Malaysia External Trade Development Corporation
(MATRADE) which is a National Trade Promotion Agency of Malaysia. The targeted
respondents are come from low, middle and top management level, who assumed the

responsibility and credibility of the person.

For the sample of the study, the simple random sampling ensured the selected
respondents were normal distributed and it helped in enhancing the goodness of data. The
sample size of this study is 123 food companies in Selangor and Kuala Lumpur. The
sample size was determined by using sample size table provided by (Krejcie, 1970).
According to Krejcie and Morgan (1970), 123 food companies is a sufficient number to

generate the result for the population proportion. Simple random samples were used to
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select 123 from the 180 companies. Simple random sampling is a sampling method where

items in the research population are uniform and have an equal probability of being

included in the sample (Cavana et al., 2001).

Table 3.1: Determination of Sample Size by Using Krejcie and Morgan Table

N 1 N 5 N 5
10 10 22 140 130 201
15 14 230 144 13060 w7
0 12 40 142 1400 30z
25 24 250 152 150 306
30 28 260 155 1600 310
35 32 270 159 1770 313
40 EL 280 162 1200 317
45 4 200 165 1006 310
5 +H 300 169 200 in
55 48 30 175 L) 3
Gl 52 340 181 240 33
Le] 56 360 184 2600 315

50 30 191 2200 3318
75 63 400 194 FO0:0 M1
a0 Bl 420 01 3500 36
a5 70 0 05 000 351
o0 73 460 21d 43500 i
5 Th 480 214 SO0 357

10d 2 500 217 UL 361

110 a6 550 135 TO0 354

120 o« &S00 134 B0O0D 3467

150 o7 G50 142 SO0 368

140 105 00 243 10000 370

150 108 750 154 15000 375

160 113 200 260 20000 377

170 118 as0 265 UL 370

180 123 S00 69 0000 320

184 k) Q50 174 S0000 381

200 132 1000 178 T5000 382

210 1346 1100 185 TOHDCHDED 384

Iote — is populaton size.

51z sarmnple size.

Source: Krejcie and Morgan (1970)
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3.6 DEVELOPMENT OF MEASURES: DESIGN OF QUESTIONNAIRE

In order to evaluate effectiveness and contribution of suppliers, measurements in the
study of De Toni was used. According to De Toni’s and Nassimbeni (2001) work, fourteen
measurements were categorized by three stages in new product introduction process (see
Table 2.1). The three stages are (a) product concept and functional design, (b) product
structural design and engineering and (c) process design and engineering. This research
focuses on the early stage of new product introduction process, only four measurements of
the product concept and functional design were used. Among the four measurements (see
Table 3.2), technology expertise and new technologies identification assess how agreeable
of suppliers’ involvement in product development will contribute to the projects. Support in
the development of product specifications and support in value analysis (VA)/engineering
(VE) activities are techniques and methodologies suggested beneficial and contribute to

supplier’s co-design.

Table 3.2: List of Survey Questions

Measurement Survey Questions
(@) Technological (al) It is very important that the supplier provides complete and
expertise. true information regarding the technological expertise.

(a2) The supplier has provided complete and true information
regarding the technological expertise.

(@3) The information system in your company has significantly
helped the supplier provide complete and true information
regarding the technological expertise.

(b) New technologies | (b1) It is very important that the supplier contributes to the
identification. identification of new materials and new product and process

technologies.

(b2) The supplier has contributed to the identification of new
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materials and new product and process technologies.

(b3) The information system in your company has significantly
helped the supplier contribute to the identification of new

materials and new product and process technologies.

(c) Support in the | (cl) It is very important that the supplier makes significant

development of | contribution to the product specifications.

product (c2) The supplier has made significant contribution to the

specifications. product specifications.

(c3) The information system in your company has significantly
helped the supplier make contribution to the product

specifications.

(d) Support in value | (d1) It is very important that the supplier contributes
analysis/engineeri | significantly to the activity of VA/VE.

ng activity. (d2) The supplier has contributed significantly to the activity of
VA/VE.

(d3) The information system in your company has significantly

helped the supplier contribute to the activity of VA/VE.

Source: Nassimbeni and Battain (2003)

In order to evaluate the effectiveness of early supplier involvement in product
development in food industry, the study of Van Echtelt and Wynstra (2001) was referred as
a guideline to develop the questionnaires of the research. In Van Echtelt and Wynstra (2001)
work, ten measurements were categorized by five aspects to evaluate the effectiveness and
potential advantages that can be gained from early supplier involvement in product
development (see Table 2.2). The five aspects are (a) innovation and technology related
advantages, (b) time-to market related advantages, (c) development cost related advantages,

(d) product cost related advantages and (e) ) product quality related advantages.
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For the study of contribution of early supplier involvement in new product
development in Malaysia food industry, each measurement was considered as a group
under the main three research questions. There were twelve survey questions in total. On
the other hand, in the study of effectiveness of early supplier involvement in product
development in food industry, there were total of twelve survey questions. Besides, five-
point likert scale was used in the survey questions. In this research, the scale of five-point
was used in order to investigate the spread of respondent data in more detail. The Likert
scale was describing the quantitative value into qualitative data after analysis (Lee et al.,
2002). Likert developed the principle of measuring attitudes by asking people to respond to
a series of statements about a topic, in terms of the extent to which they agree with them,
and so tapping into the cognitive and affective components of attitudes. The questionnaire
used the scale from 1 to 5 which represented from strongly disagree to strongly agree. The
Likert scale method was used to measure attitudes directly from the respondents (Polit and
Beck, 2008). Table 3.3 is the example of the scale used in the questionnaire.

Table 3.3: The Likert Scale - Questionnaire Scaling

Strongly ]
) Disagree Neutral Agree Strongly Agree
Disagree
1 2 3 4 5

3.7  VALIDITY AND REALIBILTY OF STUDY

Participants been asked to specify the level of their educational level, knowledge,
experience or interest with product development in the questionnaire. It ensured the validity
of the survey instrument. Next, the respondents which involve in management in their
organizations were invited to take part in the survey because they had equipped to answer
questions related strategic matters such as product development. They were equally asked
to show their level in management which are low level, middle level and high management

level. Cronbach’s Alpha coefficient of reliability had been used for each variable in order to
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test for the stability and consistency of the variables. Moreover, all respondents were
required to currently hold or to had held management position in the past. It was vital to
ensure the participants were knowledgeable and had experiences in product development.
The diverse practical working experience and relevant organization background of the

respondents can support the validity of this study.

3.8 DATA ANALYSIS

The analysis of the survey results was obtained by using Statistical Package for the
Social Science (SPSS) software program. The respondent’s demography variables, which
included sector, working experience, knowledge or experience with new product
development, level in the organization were analyzed through descriptive statistic. The
frequency, mean and standard deviation on the respondents' profile were presented in the

table and histograms.

The data were analyzed by using descriptive statistics. Descriptive statistics
involved transformation of raw data into word description to describe a set of factors in a
situation, the description data can be obtained through manipulation of collecting raw data
by SPSS software which can be in the form of frequencies, mean, median, mode, range,

variance and standard deviation.

With the application of SPSS, the data were analyzed from complicated statistical
and mathematical procedures and therefore could increase the speed of data analysing
process compared to the manual data analysis process. In advance, the data generated from
SPSS were displayed in graphics and an instant report was created from it. In this study, for

the data evaluation, measure of central tendency was used.
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3.8.1 Mean Analysis

The frequency and mean of each item were tabulated. From the frequencies, it
illustrated the mean, median and mode were useful measures of central tendencies,
depending on the type of available data. The mean was a measure of central tendency that
offered a general picture of the data without unnecessarily inundating one with each of the

observation in a data set (The Research Advisor, 2006).

For ease of categorizing the obtained value, a categorizing framework was proposed.
The purpose of the framework is to decide the mean value generated from each item in the

questionnaire analysis falls within the level of implementation (Cavana et al., 2001).

Table 3.4 is the proposed categorizing framework for mean value categorization. In
all sections, the frequencies of the respondents indicated the outcomes of the pre-defined
variables. For instance, if the levels of agreement with the average mean that equivalent to
or higher than 3.6, then it reflected that the level of agreement on the contribution of early

supplier involvement in product development is positioning in high level.

Table 3.4: Range of Mean

Range of Level of
Lower range Upper Range
mean Agreement
(2 —1)] .

0.0 > +1=1.5 00-15 Strongly Disagree
(3 —2))] (3 —2)] :

> -2=15 > +2=25 16-25 Disagree
(4 — 3)] (4 — 3)]

> —-3=25 > +3=35 26-35 Neutral
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(5 — 4] l(S —4)

—4=35 > l +4 =45 3.6-45 Agree

G_®

—5=45 5.0 4.6-5.0 Strongly Agree

The range of mean that formed the categorizing framework was calculated based on
midpoint method (Cavana et al., 2001). Table 3.5 showed methods or formulae to calculate

the mean value that used in the categorizing framework.

Table 3.5: Midpoint Method

Lower range Upper range
|\/|Idp0Int methOd (.X'Z - x1) (yz + yl)
2 |Tn — 2 |t
The formula was interpreted as:
To determine lower range: To determine upper range:
X1 = The existing level scale y1 = The existing level scale
X2 = The subsequent level scale y» = The subsequent level scale

3.8.2 Reliability Test

Assessment of the goodness of developed questionnaires is very important. In order
to test the stability and consistency of the variables, the Cronbach’s Alpha coefficient of
reliability been used for each variable. Besides that, the Cronbach’s Alpha coefficient range
can hold a value of zero to 1. When the closer the Cronbach’s alpha coefficient values
towards 1, the higher is the internal consistency reliability (Gliem and Gliem, 2003). The

acceptable level of Cronbach’s Alpha coefficient value is 0.70. From the internal
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consistency tests, items that are not significant were deleted in order to achieve highest
reliability of the measurement.

3.9 PILOT STUDY

For this study, a pre-test questionnaire was conducted before the questionnaire
given to the respondent to gather the actual data needed. Cronbach’s Alpha coefficient of
reliability was used to determine the consistency of variable. According to Streiner and
Norman (2008), the range of Cronbach’s Alpha value that within 0.50 to 0.70 was reliable
and acceptable. Nevertheless, the best level of Cronbach’s Alpha should be more than 0.70

and closer to 1.00 to indicate high consistency and reliability of questionnaire data.

In this study, 15 sets of questionnaire had been distributed among employees of
managerial position in food industries at Selangor to test for the reliability of the
questionnaire. SPSS 22 was used to test the collected questionnaire results. Few researchers
mentioned that the closer the Cronbach’s Alpha coefficient value to 1, the higher is the
internal consistency of reliability (Gliem. J and Gliem. S, 2003).

The analysis of the pilot test in this study declared that the Cronbach’s Alpha
coefficient value range from 0.833 to 0.878. The Cronbach’s Alpha coefficient value for
contribution of early supplier involvement in product development in Malaysia food
industry is 0.833. The Cronbach’s Alpha coefficient value for effectiveness of early
supplier involvement in product development in Malaysia food industry is 0.878. The
Cronbach’s Alpha coefficient value for these two groups were in the acceptance level. The
Cronbach’s Alpha coefficient value is more than 0.7, thus the elements would continue to

be analysed without any variable been deleted.



Table 3.6: Cronbach’s Alpha for Pilot Test
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Variable Number of Cronbach’s Alpha
Items Value
Contribution of early supplier involvement in 12 0.833
product development in Malaysia food industry
Effectiveness of early supplier involvement in 12 0.878

product development in Malaysia food industry

3.10 SUMMARY

The study main interest is on assessment of early supplier involvement in product

development in Malaysia food industry. The objectives of the study will be tested by using

a questionnaire distribution method which would be answered by the company’s managers

from the food industry in Kuala Lumpur and Selangor area.

Overall, this chapter outlined the research method, research design and sampling

which including the population and instruments. It also presented the procedures for data

collection and analysis of the data. It equally showed the validity and reliability of the study.



CHAPTER 4

RESEARCH FINDING AND ANALYSIS

4.1 INTRODUCTION

This chapter outline the quantitative findings of the research study. The objective of
this study is to analyze contribution of suppliers in early product development in food
industry and evaluate effectiveness of early supplier involvement in product development
in Malaysia food industry. The study was designed to answer two research questions. Thus,
descriptive analysis was performed to measure the profiles of the respondents followed by

the reliability of the variables in this study.

The first section of the questionnaire is about the demography background
information of the respondents. Information of individual and organizational background
such as gender, age group, educational qualification, position in the organizational level,
working experience and the type of food product produced were asked in the first section.
The second section attempts to evaluate the importance and contribution of early supplier
involvement in product development in Malaysia food industry from the aspects of
technological expertise, new technologies identification, support in the development of
product specifications and support in value analysis activity. The third section is the

evaluation of effectiveness of early supplier involvement in product development in
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Malaysia food industry from the perspective of time to market, innovation and technology
used, development cost, product quality and product cost.

This chapter also reveals the results of data analysis by using Statistical Package for
Social Science Software (SPSS 22). Demographic Analysis, Reliability Analysis,
Normality Test and Mean Analysis were carried out. All of the findings are presented
accordingly in the forms of tables, graphs and pie charts. The discussion and summary are

also included in this chapter.

4.2 RESPONSE RATE

In this research, the targeted respondents are the managers of food industries located
at Kuala Lumpur and Selangor area. The survey questionnaires were distributed to the
managers by using online (e-mail), mail postage method and personally administered. It is
vital to ensure the questionnaires are distributed to different company. Table 4.1 below

shows the response rate yielded from the questionnaires.

Table 4.1: Response Rate

Methods of Questionnaires Number of Number of Response
Distribution Questionnaires Completed Rate (%0)
Distributed Questionnaires
Online (E-mail) 90 38 42.22
Mail Postage 50 11 22.00
Hand Distributed 40 13 32.50
Total 180 62 34.44
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Based on Table 4.1, a total of 62 completed questionnaires were received, which
yielded 34.44% of the response rate. For the online survey distribution method, 90
questionnaires were e-mailed to the managers but only 38 questionnaires were completed.
Besides, 50 questionnaires were posted to the manager by using mail postage and only 11
completed questionnaires were successfully received. Hand distribution of questionnaire
were given to 40 companies and 13 questionnaires were completed. According to Sekaran
(2003), 30% of response rate is the minimum acceptable level of response rate for statistical
analysis. Moreover, Chatman (2007) also supported that the response rate of 30% or more
than 30% was adequate and valid for research analysis. Groves (2004) said that there is no
bias even using internet collection, mail postage or hand distribution in collecting data of

guestionnaires.

4.3 DEMOGRAPHIC ANALYSIS

The purpose of conducting demographic analysis of respondents is to provide the
descriptive statistics of the gender, age, years of experience in the company, position,

qualification and type of food produced in the company.

4.3.1 Gender of Respondents

Table 4.2: Gender of Respondents

Gender Frequency Percentage (%)
Male 42 67.7
Female 20 32.3

Total 62 100
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Gender

m Male
Female

Figure 4.1: Gender of Respondents

Based on Table 4.2 and Figure 4.1, there are 42 males (67.7%) and 20 females
(32.3%) involved in this research. Thus, there are more than half of the respondents

participated in this questionnaire survey IS male.

4.3.2 Age Group of Respondents

Table 4.3: Age Group of Respondents

Age Frequency Percentage (%0)
2110 30 27 43.5
311040 12 194
41 to 50 18 29.0

More than 51 5 8.1
Total 62 100
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29.0

m21to 30

m 31 to 40

m41to 50
More than 51

Figure 4.2: Age Group of Respondents

Table 4.3 and Figure 4.2 show most of the respondents are in the age group of 21 to
30 years old, with a frequency of 27 managers (43.5%), whereas the least frequent of the
age group is the manager that are more than 50 years old, with a frequency of 5 managers
(8.1%). Meanwhile, the age group of 41 to 50 years old is yielded with a frequency of 18
managers (29.0%). Lastly, there are 12 managers (19.4%) are in the range of 31 to 40 years
old.
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4.3.3 Qualification of Respondents

Table 4.4: Qualification of Respondents

Qualification Frequency Percentage (%)
High School 9 14.5
Bachelor 30 48.4
Master 14 22.6
PhD 4 6.5
Others 5 8.1
Total 62 100

Qualification
8.1
6.5 14.5
High
22.6 School
m Bachelor
Master

Figure 4.3: Qualification of Respondents
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The educational level of respondents had been illustrated as a pie chart and table as
shown in Table 4.4 and Figure 4.3. There are five categories included in the educational
level of respondents which are high school, bachelor, master, PhD, and others. Others were
represented by accountancy related certificates. Majority of respondents are represented by
bachelor with a frequency of 30 managers (48.4%) whereas only 4 people study in PhD
with percentage of 6.5%. Basically, most of the respondents are graduated with bachelor’s

degree.

4.3.4 Current Position of Respondents

Table 4.5: Current Position of Respondents

Position Frequency Percentage (%)
Low Management Level 6 9.7
Middle Management Level 19 30.6
High Management Level 37 59.7
Total 62 100

Current Position = Low Management
9.7 Level

m Middle
30.6 Management Level

59.7 _
High Management

Level

Figure 4.4: Current Position of Respondents
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Referring to Table 4.5 and Figure 4.4, there are three categories of position of
respondents which are low management level, middle management level and high
management level. Top-level management is made up of senior-level executives in an
organization like Chief Operating Officer (COO), Chief Executive Officer (CEO),
President or Vice President. Majority of middle-level management are head of departments
or specialized units. Lower level of management consists of supervisors, operator or first
line workers. Most of the respondents (59.7%) are in the current position of high
management level with a frequency of 37. Meanwhile, 30.6% of respondents are from
middle management level with a frequency of 19. Lastly, there are 9.7% of respondents are

from low management level with a frequency of 6.

4.3.5 Work Experience in the Company

Table 4.6: Work Experience in the Company

Work Experience Frequency Percentage (%0)
Less than a year 4 6.5
2to 5 years 22 35.5
6 to 10 years 14 22.6
11 to 20 years 13 21.0
More than 20 years 9 14.5
Total 62 100
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Work Experience
6.5

14.5

35.5
21.0

m Less than a year
m 2 to 5 years

= 610 10 years

22.6

Figure 4.5: Work Experience in the Company

Table 4.6 and Figure 4.5 show the years of working experience by managers in the
food industries. Statistics displays that most of the respondents (35.5%) with the frequency
of 22 managers served between two to five years in the company, followed by 14
respondents (22.6%) with six to ten years of experience, 13 respondents (21.0%) with
eleven to twenty years of experience, 9 respondents (14.5%) with more than twenty years
of experience, and 4 respondents (6.5%) with less than one year of experience in

descending order.
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4.3.6 Type of Food Produced in the Company

Table 4.7: Type of Food Produced in the Company

Food Type Frequency Percentage (%)
Functional Food 12 19.4
Health Food 11 17.7
Food Ingredients 12 19.4
Convenience Food 17 27.4
Halal Food 10 16.1
Total 62 100

Type of Food Produced

19.4
Functional Food

m Health Food

Food Ingredients

27.4 17.7

m Convenience Food

m Halal Food

19.4

Figure 4.6: Type of Food Produced in the Company

Table 4.7 and Figure 4.6 show the type of food produced in the food companies.
From the data analysis, convenience food category ranked the highest (27.4 %) among
others with frequency of 17. Companies that produce functional food and food ingredients
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both yielded the same 19.4% with frequency of 12 companies. It is followed by health food
category which has 17.7% with frequency of 11 companies. Lastly, halal food category
yielded 16.1% with frequency of 10 companies.

4.4 RELIABILITY ANALYSIS

After the pilot test is carried out for 15 sample size of firm, 180 questionnaires are
distributed to food processing companies at Kuala Lumpur and Selangor and an overall of

62 completed questionnaires were successfully collected.

Therefore, 62 completed questionnaires were used to conduct the reliability analysis.
Reliability analysis is a method to ensure the internal data consistency by using the rule of
thumb to ascertain the Cronbach’s Alpha is reaching the acceptable range which is from
0.50 to 0.70 (Yusoff,2012). The closer the reliability coefficient to 1.0, the greater the
internal consistency reliability (Glem, J and Gliem, R. 2003). Besides that, according to
Glem, J. and Gliem, R (2003), Cronbach’s Alpha less than 0.6 is considered as poor and

those in the 0.7 range are considered acceptable while those over 0.8 are considered good.

Table 4.8: Reliability of Variables

Variables Cronbach’s | Number of Item Cronbach’s
Alpha Items (N) Deleted | Alphaif Item
Deleted
Contribution  of  early 0.748 12 0 0

supplier involvement in
product development in
Malaysia food industry
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Effectiveness of early 0.809 12 0 0
supplier involvement in
product development in

Malaysia food industry

The Cronbach’s Alpha values of the variables in this study are shown in Table 4.8
above. The analysis in this study declared that the Cronbach’s Alpha coefficient value
range from 0.748 to 0.809 which implies that the data are statistically significant and
normal for all the variables. In addition, since all of the variables in questionnaires are
reliable and consistent, no items are required for deletion.

45 NORMALITY TEST

4.5.1 Normality Test of Contribution of Supplier Involvement in Early Product
Development in Malaysia Food Industry

Table 4.9: Contribution of Supplier Involvement in Early Product Development in

Malaysia Food Industry

Scale Frequency Percentage (%0) Valid Cumulative

Percentage (%) | Percentage (%)

1 0 0 0 0
2 0 0 0 0
3 154 20.7 20.7 20.7
4 348 46.8 46.8 67.5
5 242 325 325 100.0

Total 744 100.0 100.0
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Figure 4.7: Histogram of Contribution of Supplier Involvement in Early Product
Development in Malaysia Food Industry

Based on Table 4.9, the scale 1 represents strongly disagree, scale 2 represents
disagree, scale 3 represents neutral, scale 4 represents agree and scale 5 represents strongly
agree. According to the table, scale 4 has the highest frequency of 348 and covered about
46.8% compared to other scales. Second highest is scale 5 which is 242 or 32.5% and the
third highest is scale 3 which is 154 or 20.7%. There were no any frequency in scale 1 and

scale 2 from the questionnaires collected.

According to Figure 4.7, it shows a histogram that is normally distributed. From the
histogram above, the highest peak is scale 4 which has frequency of 348 or 46.8%. The
second highest peak is scale 5 which is 242 or 32.5% and the third highest peak is scale 3
which is 154 or 20.7%. Scale 1 and scale 2 have 0 frequencies from the questionnaires

collected.



4.5.2 Normality Test of Effectiveness of Early Supplier Involvement in Product

Development in Malaysia Food Industry

Table 4.10: Effectiveness of Early Supplier Involvement in Product Development in

Malaysia Food Industry

Scale Frequency Percentage (%) Valid Cumulative
Percentage (%) Percentage (%)
1 0 0 0 0
2 0 0 0 0
3 235 29.1 29.1 29.1
4 278 34.5 34.5 63.6
5 293 36.4 36.4 100.0
Total 806 100.0 100.0
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Figure 4.8: Histogram of Effectiveness of Early Supplier Involvement in Product

Development in Malaysia Food Industry

Based on Table 4.10, the scale 1 represents strongly disagree, scale 2 represents
disagree, scale 3 represents neutral, scale 4 represents agree and scale 5 represents strongly
agree. According to the table, scale 5 has the highest frequency of 293 and covered about
36.4% compared to other scales. Second highest is scale 4 which is 278 or 34.5% and the
third highest is scale 3 which is 235 or 29.1%. There were no any frequency in scale 1 and
scale 2 from the questionnaires collected.

According to Figure 4.8, it shows a histogram that is normally distributed. From the
histogram above, the highest peak is scale 5 which has frequency of 293 or 36.4%. The
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second highest peak is scale 4 which is 278 or 34.5% and the third highest peak is scale 3
which is 235 or 29.1%. Scale 1 and scale 2 have 0 frequencies from the questionnaires

collected.

4.6 MEAN ANALYSIS

4.6.1 Mean Analysis of Contribution of Supplier Involvement in Early Product
Development in Malaysia Food Industry

The first objective of the research is aimed to analyze contribution of suppliers in
early product development in food industry. The average mean of each dimension is
calculated. Respondents were given five-point scale to answer the question, 1 = strongly
disagree, 2 = disagree, 3 = neutral, 4 = agree and 5 = strongly agree. The total score of each
item will be summed up and divided by the number of items for that specific variable. The

mean score were then calculated by using SPSS software.
4.6.1.1 Technological Expertise

Table 4.11: Average Mean of Technological Expertise

Summary Item Statistics

Mean | Minimum | Maximum | Range | Maximum |Variance| N of

/ Minimum Items

Item
3.968 3.919 4.048 129 1.033 .005 3
Means

Based on Table 4.11, the average mean score of technological expertise is 3.968. It
means that technological expertise is a factor that affects the degree of contribution of early
supplier involvement in product development in Malaysia food industry. According to
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Smith and Reinertsen (1998), incorporating suppliers on project teams can enhance the
information and expertise regarding new ideas and technology in product development. In
addition, it allows early identification of potential problems thus improving the quality of

the final product.

4.6.1.2 New Technologies Identification

Table 4.12: Average Mean of New Technologies Identification

Summary Item Statistics

Mean | Minimum [ Maximum | Range | Maximum |Variance| N of

/ Minimum Items

Item

4.258 4.210 4.306 .097 1.023 .002 3
Means

Based on Table 4.12, the average mean score of new technologies identification is
4.258. The result indicated that new technologies identification is a factor that affects the
outcome of contribution of early supplier involvement in product development in food
industry. Kawakami et al. (2011) found that suppliers sharing information about
technologies they brought to the company increased new technology identification in
product development. Petersen et al. (2003) found that sharing information about

technology leads to higher degrees of product development’s project satisfaction.
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4.6.1.3 Support in Development of Product Specifications

Table 4.13: Average Mean of Support in Development of Product Specifications

Summary Item Statistics

Mean | Minimum | Maximum | Range | Maximum |Variance| N of

/ Minimum Items

Item

4011 3.855 4.113 .258 1.067 .019 3
Means

Based on Table 4.13, the average mean score of support in development of product
specifications is 4.011. The result indicated that support in development of product
specifications is a factor that affects the outcome of contribution of early supplier
involvement in product development in food industry. Tsai (2009) suggested that a major
reason for early supplier involvement is to access more information about product

specifications earlier in the development process by leveraging the supplier’s expertise.

4.6.1.4 Support in Value Analysis / Engineering Activity

Table 4.14: Average Mean of Support in Value Analysis / Engineering Activity

Summary Item Statistics

Mean | Minimum | Maximum [ Range | Maximum | Variance | N of

/ Minimum ltems

Item

4.237 4.161 4.290 129 1.031 .005 3
Means
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Based on Table 4.14, the average mean score of support in value analysis or
engineering activity is 4.237. The data indicated that support in value analysis or
engineering activity is a factor that affects the degree of contribution of early supplier
involvement in product development in food industry. Tang and Qian (2008) said that early
supplier involvement can improve the value of products by improving the function or
reduce the cost. Besides, it helps the products which are not fulfilling the specified

requirements and incurring more cost in the manufacturing be replaced accordingly.

Table 4.15: Summary of Average Mean Score of Contribution of Supplier Involvement in

Early Product Development in Malaysia Food Industry

Dimension Average Mean Level of Ranking
Score Influence

Technological Expertise 4.0 Partially effect 3

New Technologies Identification 4.3 Highly Effect 1

Support in the Development of 4.0 Partially effect 3

Product Specifications

Support in Value 4.2 Highly Effect 2

Analysis/Engineering Activity

Based on Table 4.15, new technologies identification with average mean score of
4.3 has the highest average mean score among other variables. This dimension was ranked
in first position that indicates it has the greatest contribution towards early supplier
involvement in product development in food industry. It was followed by support in value
analysis or engineering activity with the average mean score of 4.2. There were two

dimensions shared the third rank which are technological expertise and support in the
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development of product specifications. The average mean score for both of these

dimensions were 4.0.

4.6.2 Effectiveness of Early Supplier Involvement in Product Development in
Malaysia Food Industry

4.6.2.1 Innovation and Technology

Table 4.16: Average Mean of Innovation and Technology

Summary Item Statistics

Mean | Minimum | Maximum | Range | Maximum |Variance| N of

/ Minimum Items

Item
3.931 3.742 4,081 .339 1.091 .020 4
Means

Based on Table 4.16, the average mean score of innovation and technology activity
is 3.931. The data indicated that innovation and technology activity is a factor that affects
the degree of effectiveness of early supplier involvement in product development in food
industry. When firms involve suppliers in their design process, they may realize an
improved market position due to early suppliers involvement that contributed in increasing
a firm’s chance of being first-to-market with a new innovation and technology. By having
innovation and technology improvement, it helps to increase the number of new products
the firm produces (Bonaccorsi and Lipparini, 1994). The number of innovations can also

be improved when suppliers collaborate with manufacturers (Hingley, 2005).
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4.6.2.2 Time to Market

Table 4.17: Average Mean of Time to Market

Summary Item Statistics

Mean | Minimum | Maximum | Range | Maximum |Variance| N of

/ Minimum Items

Item
3.855 3.855 3.855 .000 1.000 .000 2
Means

Based on Table 4.17, the average mean score of time to market is 3.855. The data
indicated that time to market is a factor that affects the degree of effectiveness of early
supplier involvement in product development in food industry. According to Kawakami
(2011), effectiveness can be achieved by suppliers share their knowledge with the company

in order to release their product fast into the market compared to competitors.

4.6.2.3 Development Cost

Table 4.18: Average Mean of Development Cost

Summary ltem Statistics

Mean | Minimum | Maximum | Range | Maximum |Variance| N of

/ Minimum Items

Item
4.242 4.000 4.484 484 1.121 117 2
Means
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Based on Table 4.18, the average mean score of development cost is 4.242. The
data indicated that development cost is a factor that affects the degree of effectiveness of
early supplier involvement in product development in food industry. When the cost per unit
decreases due to the improved manufacturability of the components, development cost can
be reduced. This cause less rework, fewer scrap parts and reduces potential problems before

the product is too far along the development process (Clark, 1991).

4.6.2.4 Product Cost

Table 4.19: Average Mean of Product Cost

Summary Item Statistics

Mean | Minimum | Maximum | Range | Maximum |Variance| N of

/ Minimum Items

Item
4.476 4.452 4,500 .048 1.011 .001 2

Means

Based on Table 4.19, the average mean score of product cost is 4.476. The data
indicated that product cost is a factor that affects the degree of effectiveness of early
supplier involvement in product development in food industry. Handfield and Bechtel
(2002) said that early supplier involvement in new product development is a way to

leverage the supplier’s knowledge to reduce product COSts.



4.6.2.5 Product Quality

Table 4.20: Average Mean of Product Quality

Summary Item Statistics

61

Mean | Minimum | Maximum | Range | Maximum |Variance| N of
/ Minimum Items
Item
4.032 4.032 4.032 .000 1.000 .000 2
Means

Based on Table 4.20, the average mean score of product cost is 4.032. The data

indicated that product quality is a factor that affects the degree of effectiveness of early

supplier involvement in product development in food industry. The quality of the parts can

be improved by early supplier involvement because supplier’s knowledge is brought in the

process when it is still possible to influence on quality. The quality improvements can be

achieved by reliability of parts (Le Dain et al., 2007). Tsai (2009) suggested that a major

reason for early supplier involvement is to access more and better information earlier in the

development process by leveraging the supplier’s expertise.

Table 4.21: Summary of Average Mean Score of Effectiveness of Early Supplier

Involvement in Product Development in Malaysia Food Industry

Dimension Average Level of Ranking
Mean Score Influence
Innovation and Technology 4.0 Partially Effect
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Time to Market 3.9 Lower Effect 5
Development Cost 4.2 Highly Effect 2
Product Cost 4.5 Highly Effect 1
Product Quality 4.0 Partially Effect 3

Based on Table 4.21, product cost with average mean score of 4.5 is the highest
mean score among other variables. This dimension was ranked in first position which
indicates it is most effective towards early supplier involvement in product development in
food industry. It was followed by development cost with the average mean score of 4.2.
There were two dimensions shared the third rank which are innovation and technology and
product quality. The average mean score for both of these dimensions were 4.0. Time to
market with the average mean score of 3.9 ranked the last among other variables which
indicates it is least effective towards early supplier involvement in product development in

food industry.

4.7  SUMMARY

In a nutshell, this chapter presents the descriptive analysis of the whole study. There
are total of 62 sets valid questionnaires being collected and analysed using Statistical
Package for the Social Science (SPSS) software program version 22. For Section A,
Demographic Analysis is used to obtain background information of targeted respondents
which included gender, age, educational level, current position, work experience and type
of food the company producing. Then, the collected data were tested and analysed using
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Reliability Test. The values of Cronbach’s Alpha of the variables are exceeded 0.7 which
indicate the variables are reliable and consistent.

Besides, Normality test is used to test whether the samples are normally distributed.
Histograms were constructed and they showed a normal distributed shape of ‘bell shape’.
Next, Mean Analysis is used to test the variables for contribution of early suppliers and also
effectiveness of suppliers’ involvement in food industries. For contribution of suppliers
involvement in product development, there are total of 4 variables which are technological
expertise, new technology identification, support in development of product specifications
and support in value analysis or value engineering activity. Based on the result, new
technology identification has the highest average mean value and ranked the first position.
For effectiveness of suppliers’ involvement in food industries, there are total of 5 variables
which are innovation and technology, time to market, development cost, product cost and
product quality. Based on the result, product cost has the highest average mean value and

ranked the first position.



CHAPTER 5

CONCLUSION AND RECOMMENDATION

51 INTRODUCTION

The main purpose of this research was to analyze contribution of suppliers in early
product development in food industry and evaluate effectiveness of early supplier
involvement in product development in food industry. Data was analysed by using SPSS
version 22 to perform Demographic Analysis, Reliability Test, Normality Test and Mean
Analysis. Mean Analysis was used to conduct hypothesis testing. Moreover, this chapter is

covered with limitation of study, recommendations for future research and conclusion.

5.2 LIMITATION OF STUDY

The limitation of this study can be considered mild due to only a few of constraint
being deleted. The potential constraints are included population inaccurate, goodness of

data and data collection method.

First of all, the limitation of this research is the list of food companies at Kuala

Lumpur and Selangor from Malaysia External Trade Development Corporation
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(MATRADE) which is not up to date. There are some wrong information on the contact
number and address which cause the survey questionnaire hard to be carried out. Besides
that, some of the food companies that are located at Penang and Ipoh are also included in
the list, this caused the researcher has to screen the actual food company list one by one and

recalculate the total population.

The second limitation is the goodness of data. The quality of data may be affected
due to time constraint in collection of data within two months. In addition, the time
constraint may reduce the return rate of questionnaire. Most of the respondents that hold the
management position were too busy and cannot spend extra time to answer the

questionnaire. Thus, this causes the late return of the questionnaires from the companies.

The third limitation is that some of the companies rejected to answer the
questionnaires when the researcher distributed the questionnaire to the company by walk-in
method. This is due to they do not have extra time to answer the questionnaires or maybe
they think that answering questionnaires cannot make profit for the company. Moreover,
questionnaires distributed through e-mail method have low reply rate from the companies.
Researcher has to take follow up action from time to time to call and e-mail the companies

to collect back the questionnaires.

The last limitation is that this research only focused on limited population and
sampling frame that derived from Malaysia External Trade Development Corporation
(MATRADE). Kuala Lumpur and Selangor are the chosen population among other states in

Malaysia.

5.3 RECOMMENDATIONS FOR FUTURE RESEARCH

This research is considered as the first attempt to analyze the contribution of

suppliers in early product development in food industry and evaluate effectiveness of early



66

supplier involvement in product development in food industry. Thus, in future research, it
is advisable to study the other dimensions of the factors that affect the contribution of

suppliers and also effectiveness of early supplier involvement.

Secondly, the sample size should be enlarged by adapting several resources and
different context for future research. Different states in Malaysia can be taken into

consideration for similar study for future research.

Thirdly, the target respondents should only limit to the top management level of
managers that are more understand about the nature of buyer-supplier relationship and
contribution of supplier in the collaboration to produce their products. The data provided by

the right respondent can increase the quality and accuracy of data analysis.

Fourthly, the questionnaire distribution method can be combined with a short
session of oral interview. The researcher can explain the content in the questionnaire more
clearly to the target respondent in future rather than just leaved the questionnaire inside the
office without any further information given. This can prevent the respondents from simply
answer the questionnaires due to lack of understanding on the questionnaires.

54  CONCLUSION

As a nutshell, this research intended to analyze contribution of suppliers in early
product development in food industry and evaluate effectiveness of early supplier
involvement in product development in Malaysia food industry. The research was achieved
by investigating and analysing the dimensions of contribution and degree of effectiveness

from the suppliers.

Several advantages and challenges related to early supplier involvement were found.

For a food company, the advantages result in shorter product cycle time, lower price of
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parts and fewer quality problems. The advantages would motivate companies to apply early
supplier involvement in relationships but the challenges often occur. Some of the
challenges that need to be overcome are lack of trust, willingness to share information and
other more. The challenges must be overcome to enable a well-functioning relationship

with early supplier involvement.

For the statistical analysis, the Mean Analysis was carried out to calculate the
average mean of each dimension of early supplier involvement. For analysis of contribution
of suppliers in early product development in Malaysia food industry, the result showed that
technological expertise, new technologies identification, support in the development of
product specifications and support in value analysis or engineering activity are computed
with average mean above 4.0. Besides, for evaluation of effectiveness of early supplier
involvement in product development in Malaysia food industry, innovation and technology,
development cost, product cost and product quality are computed with average mean above

4.0 except time to market that has 3.9 of average mean.

The results denoted that most of the respondents agreed that the factors affected the
contribution and effectiveness of early supplier involvement. Moreover, new technologies
identification and support in value analysis or engineering activity are considered as highly
effect factors while technological expertise and support in the development of product
specifications are considered as partially effect factors. Furthermore, development cost and
product cost are considered as highly effect factors. Innovation and technology with
product quality are considered as partially effect factors and time to market considered as

low effect factor.



68

REFERENCE

BEHNIA, B. 2008. Trust development: A discussion of three approaches and a proposed
alternative. British Journal of Social Work, 38, 1425-1441.

BONACCORSI, A. & LIPPARINI, A. 1994. Strategic partnerships in new product
development: an Italian case study. Journal of Product Innovation Management, 11,
134-145.

BOWLING, A. 2005. Mode of questionnaire administration can have serious effects on
data quality. Journal of public health, 27, 281-291.

BUSTAMAM, U. S. A. 2010. Growth Strategies among Small and Medium Enterprises-
Case of Malay Entrepreneurs.

CAVANA, R., DELAHAYE, B. L. & SEKERAN, U. 2001. Applied business research:
Qualitative and quantitative methods, John Wiley & Sons Australia.

CHANG, S.-C., CHEN, R.-H., LIN, R.-J., TIEN, S.-W. & SHEU, C. 2006. Supplier
involvement and manufacturing flexibility. Technovation, 26, 1136-1146.

CHATMAN, S. 2007. Overview of University of California Undergraduate Experience
Survey (UCUES) Response Rates and Bias Issues Seru Project Technical Report.
Barkeley: University of California

CHEN, 1. J. & PAULRAJ, A. 2004. Understanding supply chain management: critical
research and a theoretical framework. International Journal of Production Research,
42,131-163.

CHEN, Y. 2010. Evaluation of early supplier involvement in product development.

CLARK, K. B. 1991. Product development performance: Strategy, organization, and
management in the world auto industry, Harvard Business Press.

COUNCIL, N. S. D. 2013. Policies on SME Development. SME ANNUAL REPORT
2012/13.

DE RUYTER, K., MOORMAN, L. & LEMMINK, J. 2001. Antecedents of commitment
and trust in customer—supplier relationships in high technology markets. Industrial
Marketing Management, 30, 271-286.

DE TONI, A. & NASSIMBENI, G. 2001. A method for the evaluation of suppliers’ co-
design effort. International Journal of Production Economics, 72, 169-180.

DE TONI, A., NASSIMBENI, G. & TONCHIA, S. 1998. Innovation in product
development within the electronics industry. Technovation, 19, 71-80.

DUFLOU, J. R., SUTHERLAND, J. W., DORNFELD, D., HERRMANN, C., JESWIET, J.,
KARA, S., HAUSCHILD, M. & KELLENS, K. 2012. Towards energy and resource
efficient manufacturing: A processes and systems approach. CIRP Annals-
Manufacturing Technology, 61, 587-6009.

DYER, J. H. & SINGH, H. 1998. The relational view: Cooperative strategy and sources of
interorganizational competitive advantage. Academy of management review, 23,
660-679.



69

EISENHARDT, K. M. & TABRIZI, B. N. 1995. Accelerating adaptive processes: Product
innovation in the global computer industry. Administrative science quarterly, 84-
110.

ELUINN, J. B. 2000. Outsourcing innovation: the new engine of growth. Sloan
management review.

FARINA, E. M. 2000. Challenges for Brazil’s food industry in the context of globalization
and Mercosur consolidation. The International Food and Agribusiness Management
Review, 2, 315-330.

FENG, T., SUN, L. & ZHANG, Y. 2010. The effects of customer and supplier involvement
on competitive advantage: an empirical study in China. Industrial Marketing
Management, 39, 1384-1394.

FRIEDMAN, M. 2007. The social responsibility of business is to increase its profits,
Springer.

FULLER, G. W. 2011. New food product development: from concept to marketplace, CRC
Press.

GLIEM, J. A. & GLIEM, R. R. Calculating, interpreting, and reporting Cronbach’s alpha
reliability coefficient for Likert-type scales. 2003. Midwest Research-to-Practice
Conference in Adult, Continuing, and Community Education.

GROVES, R et al. 2004. Survey Methodology Wiley, London

HAGEDOORN, J. 2002. Inter-firm R&D partnerships: an overview of major trends and
patterns since 1960. Research policy, 31, 477-492.

HANDFIELD, R. B. & BECHTEL, C. 2002. The role of trust and relationship structure in
improving supply chain responsiveness. Industrial marketing management, 31, 367-
382.

HE, Y., LAI, K. K., SUN, H. & CHEN, Y. 2014. The impact of supplier integration on
customer integration and new product performance: The mediating role of
manufacturing flexibility under trust theory. International Journal of Production
Economics, 147, 260-270.

HINGLEY, M. K. 2005. Power imbalance in UK agri-food supply channels: Learning to
live with the supermarkets? Journal of Marketing Management, 21, 63-88.

HUANG, G. & MAK, K. 2000. WeBid: A web-based framework to support early supplier
involvement in new product development. Robotics and Computer-Integrated
Manufacturing, 16, 169-179.

JIAO, Y.-Y., DU, J.,JIAO, R. J. & BUTLER, D. L. 2008. Operational implications of early
supplier involvement in semiconductor manufacturing firms: a case study. Journal
of Manufacturing Technology Management, 19, 913-932.

JOHNSEN, T. E. 2009. Supplier involvement in new product development and innovation:
Taking stock and looking to the future. Journal of Purchasing and Supply
Management, 15, 187-197.



70

KAULIO, M. A. 1998. Customer, consumer and user involvement in product development:
A framework and a review of selected methods. Total Quality Management, 9, 141-
149.

KAWAKAMI, T., DURMUSOGLU, S. S. & BARCZAK, G. 2011. Factors Influencing
Information Technology Usage for New Product Development: The Case of
Japanese Companies*. Journal of Product Innovation Management, 28, 833-847.

KREJCIE, R. V., & MORGAN, D.W., 1970. Determining Sample Size for Research
Activities. Educational and Psychological Measurement.

LABAHN, D. W. & KRAPFEL, R. 2000. Early supplier involvement in customer new
product development: a contingency model of component supplier intentions.
Journal of Business Research, 47, 173-190.

LATHAM, B. 2007. Sampling: What is it. Quantitative Research Methods, ENGL, 5377.

LAU, A. K., TANG, E. & YAM, R. 2010. Effects of supplier and customer integration on
product innovation and performance: empirical evidence in Hong Kong
manufacturers. Journal of Product Innovation Management, 27, 761-777.

LAWSON, B., PETERSEN, K. J., COUSINS, P. D. & HANDFIELD, R. B. 2009.
Knowledge sharing in interorganizational product development teams: the effect of
formal and informal socialization mechanisms*. Journal of Product Innovation
Management, 26, 156-172.

LE DAIN, M.-A., CALVI, R. & CHERITI, S. How to evaluate the supplier's performance
in collaborative design. ICED'07 16th International COnference On Engineering
Design, 2007. version électronique.

LEE, J. W.,, JONES, P. S., MINEYAMA, Y. & ZHANG, X. E. 2002. Cultural differences
in responses to a Likert scale. Research in nursing & health, 25, 295-306.

LEVER, J. 2014. The future of sustainable food in Kirklees: the development of a strong
and sustainable food economy.

LI, S., RAGU-NATHAN, B., RAGU-NATHAN, T. & RAO, S. S. 2006. The impact of
supply chain management practices on competitive advantage and organizational
performance. Omega, 34, 107-124.

LIKER, J. K., KAMATH, R. R., WASTI, S. N. & NAGAMACHI, M. 1996. Supplier
involvement in automotive component design: are there really large US Japan
differences? Research Policy, 25, 59-89.

MALAYSIA INVESTMENT DEVELOPMENT AUTHORITY. 2013. Industries in
Malaysia [Online]. Industries in Malaysia. Available:
http://www.mida.gov.my/env3/index.php?page=food-industries.

MCIVOR, R., HUMPHREYS, P. & CADDEN, T. 2006. Supplier involvement in product
development in the electronics industry: a case study. Journal of Engineering and
Technology Management, 23, 374-397.

MFBD 2014. Malaysia Food Business Directory 2014/2015. Kuala Lumpur.


http://www.mida.gov.my/env3/index.php?page=food-industries

71

MIKKOLA, J. H. & SKJZTT-LARSEN, T. 2006. Platform management: Implication for
new product development and supply chain management. European Business
Review, 18, 214-230.

MILES, L. 1961. VALUE ANALYSIS AND ENGINEERING. New York-Toronto-London.

MITRA, A. 2012. Solutions Manual to Accompany Fundamentals of Quality Control and
Improvement, Solutions Manual, John Wiley & Sons.

MUNIS, D. 2004. Doing Quantitative Research in Education with SPSS, 1% edition.
London: sAGE Publications Ltd.

NAMBISAN, S. 2002. Designing virtual customer environments for new product
development: Toward a theory. Academy of Management Review, 27, 392-413.

PETERSEN, K. J.,, HANDFIELD, R. B. & RAGATZ, G. L. 2003. A Model of Supplier
Integration into New Product Development*. Journal of Product Innovation
Management, 20, 284-299.

POLIT, D. F. & BECK, C. T. 2008. Nursing research: Generating and assessing evidence
for nursing practice, Lippincott Williams & Wilkins.

PRIMO, M. A. & AMUNDSON, S. D. 2002. An exploratory study of the effects of
supplier relationships on new product development outcomes. Journal of
Operations management, 20, 33-52.

QUESADA, G., SYAMIL, A. & DOLL, W. J. 2006. OEM new product development
practices: the case of the automotive industry. Journal of Supply Chain
Management, 42, 30-40.

RAGATZ, G. L., HANDFIELD, R. B. & PETERSEN, K. J. 2002. Benefits associated with
supplier integration into new product development under conditions of technology
uncertainty. Journal of Business Research, 55, 389-400.

RITTER, T. & WALTER, A. 2003. Relationship-specific antecedents of customer
involvement in new product development. International Journal of Technology
Management, 26, 482-501.

ROCOURT, J., MOY, G., VIERK, K. & SCHLUNDT, J. 2003. The present state of
foodborne disease in OECD countries. Geneva: WHO, 1.

RYU, S., PARK, J. E. & MIN, S. 2007. Factors of determining long-term orientation in
interfirm relationships. Journal of Business Research, 60, 1225-1233.

SCHOORMAN, F. D., MAYER, R. C. & DAVIS, J. H. 2007. An integrative model of
organizational trust: Past, present, and future. Academy of Management review, 32,
344-354.

Sekaran, U. 2003. Research Methods for Business: A skill Building Approach. Singapore:
John Willey & Sons, Inc..

SENIK, G. 1995. Small-scale food processing enterprises in Malaysia, ASPAC Food &
Fertilizer Technology Center.

SMITH, P. G. & REINERTSEN, D. G. 1998. Developing products in half the time: new
rules, new tools, John Wiley & Sons New York.



72

STREINER, L. D., and NORMAN, G.R. 2008. Health Measurement Scales: A Practical
Guide to Their Development and Use. 4" edition. New York: Oxford University
Press.

STURGEON, T. & VAN BIESEBROECK, J. 2010. Effects of the crisis on the automotive
industry in developing countries: a global value chain perspective. World Bank
Policy Research Working Paper Series, Vol.

TANG, D. & QIAN, X. 2008. Product lifecycle management for automotive development
focusing on supplier integration. Computers in Industry, 59, 288-295.

TERESA TORRES. 2014 How to Develop Product Expertise [Online]. Awvailable:
http://www.producttalk.org/2014/04/how-to-develop-product-expertise/.

TSAI, K.-H. 2009. Collaborative networks and product innovation performance: Toward a
contingency perspective. Research policy, 38, 765-778.

UNNEVEHR, L. J.,, HADDAD, L. J. & DELGADO, C. L. 2003. Food safety policy issues
for developing countries. International Food Policy Research Institute (IFPRI).

VAN DER VALK, W. & WYNSTRA, F. 2005. Supplier involvement in new product
development in the food industry. Industrial Marketing Management, 34, 681-694.

VAN ECHTELT, F. & WYNSTRA, F. Managing supplier integration into product
development: a literature review and conceptual model. Proceedings 17th ECIS
Conference, The Future of Innovation Studies. Eindhoven University of Technology,
The Netherlands, 2001.

WAGNER, S. M. 2010. Supplier traits for better customer firm innovation performance.
Industrial Marketing Management, 39, 1139-1149.

WAGNER, S. M. 2012. Tapping supplier innovation. Journal of Supply Chain
Management, 48, 37-52.

WAGNER, S. M. & HOEGL, M. 2006. Involving suppliers in product development:
Insights from R&D directors and project managers. Industrial marketing
management, 35, 936-943.

WALTER, A., MULLER, T. A., HELFERT, G. & RITTER, T. 2003. Functions of
industrial supplier relationships and their impact on relationship quality. Industrial
Marketing Management, 32, 159-169.

WYNSTRA, F., VAN WEELE, A. & WEGGEMANN, M. 2001. Managing supplier
involvement in product development:: Three critical issues. European Management
Journal, 19, 157-167.

YUSOFF, M. 2012. Stability of DREEM in a sample of Mediacal Students: A prospective
Study Education Research International. Hindawi Publishing Corporation.

ZHANG, X. 2004. Concessionaire selection: methods and criteria. Journal of construction
engineering and management, 130, 235-244.


http://www.producttalk.org/2014/04/how-to-develop-product-expertise/

Gantt chart for Final Year Project 1

PROJECT ACTIVITIES MILESTONE/ GANTT CHART
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No Week
Research activity 10 |11 12|13 |14
1 Briefing by FYP
coordinator
2 Meeting with
supervisor,
discussing project
title and objective
3 Deciding the topic
and objectives
4 Getting
supervisor’s
approval of the
topic and
objectives
5 Preparing project
proposal
6 Preparing chapter

1,23
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7 Submitting  draft
chapter 1,2,3

8 Correcting and
editing chapter
12,3

9 Preparing  cover
page, content,
preference list,
questionnaire

10 | Submitting full
report of FYP 1

11 | Preparing slide for
oral presentation

12 | Presenting the
FYP1

Gantt chart for Final Year Project 2

No Week

Research activity 18 |20 (22 |24 |26 | 28
1 Distribution of

Questionnaire
2 Analysing the
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Data

Preparing Chapter
4

Preparing Chapter
5

Submitting First
Draft of Chapter 4
and 5

Final Editing of
FYP2

Submitting FYP
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APPENDIX B

Universiti
Malaysia
PAHANG

FACULTY OF INDUSTRY MANAGEMENT
QUESTIONNAIRE

Dear Mr / Mrs / Ms,

First of all, 1 would like to thank you for taking part in this survey. This
questionnaire is designed to study Assessment of Early Supplier Involvement in Product
Development in Malaysia Food Industry. I sincerely invite you to take part in this survey
and thank you for your kind contribution.

For your information, this study is conducted in fulfilment of Final Year Project for
Bachelor of Industrial Technology Management in Universiti Malaysia Pahang. All of your
responses will be kept strictly private and confidential and will be used as academic
purpose only. A summary of this result will be mailed to you after the data are analyzed, if
you would like to have a copy.

Thank you for your co-operation in this survey. Your involvement in this study
would be very much appreciated. If you have any further question, please do not hesitate to
contact with us.

Yap Jessica (PC12048)
+6016-2504500
jessica_yapl23@live.com
Industrial Technology Management
Faculty of Industry Management

Universiti Malaysia Pahang
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Introduction

This survey is part of a study about the Assessment of Early Supplier Involvement
in Product Development in Malaysia Food Industry. The main objective of this survey is to
analyze the contribution of suppliers in early product development; to evaluate the
effectiveness of early supplier involvement in product development in Malaysia food
industry. This study will help in enhancing and increasing the effectiveness of product
development in Malaysia’s food industry as the early involvement of suppliers in the early
stages of product development. Study data and findings may also be presented in academic

platforms including published academic papers.

Confidentiality

The information obtained will be strictly used for academic research purpose only
and no attempt will be made to identify any individual or organization in any of the
publications. All questionnaires will be concealed, and no one other than the Final Year

Project Supervisor access to these materials.

Participation

Participation in this research study is completely voluntary. You have the right to

withdraw at any time or refuse to participate entirely in this questionnaire.

Instruction

The questionnaire will take approximately 15 minutes or less. Questions are
designed to determine the contribution and effectiveness of early supplier involvement in
product development. This questionnaire consists of three (3) main sections. Please read the

statement carefully before answering the question.
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By using the following scale, please select the appropriate number to indicate the

extent to which how frequently you as the project practitioner performs with each other

following statements:

Strongly )
] Disagree Neutral Agree Strongly Agree
Disagree
SD D N A SA
1 2 3 4 5
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SECTION A

The questions of this section are about respondents’ individual and organizational
background. Please tick (/) (or fill in the blank) in correct category representing the most

appropriate responses for you in respect of the following items.

1. You are:

|:| Male |:| Female

2. Your age are:

[J 21-30 [J 41-50
[] 31 -40 [] >51
3. What is your highest educational qualification?

[] High School [ Master

|:| Bachelor |:| PhD

[[] other (please specify):

4. What is your current position:

5. How many year you had been working in current position?
[ <t1year [ 6-10years  [] >20years
|:| 2 — 5 years |:| 11 — 20 years

6. Which food do your company produce?
[] Functional food [] Food ingredients  [7] Halal food

|:| Health food |:| Convenience food



SECTION B

80

This section is attempts to evaluate the importance and contribution of early supplier

involvement in product development in Malaysia food industry.

No Statement SD SA
Technological Expertise

It is very important that the supplier provides

al | complete and true information regarding the | 1 5
technological expertise.
The supplier has provided complete and true

a2 | information regarding the technological | 1 5
expertise.
The information system in your company has

a3 significantly helped the supplier provide 1 5
complete and true information regarding the
technological expertise.

New Technologies Identification

It is very important that the supplier

bl contributes to the identification of new 1 5
materials, new product and process
technologies.
The supplier has contributed to the

b2 | jdentification of new materials, new product | 1 5
and process technologies.

b3 | The information system in your company has 1 5
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significantly helped the supplier contribute to
the identification of new materials, new

product and process technologies.

Support in the Development of Product Specifications

cl

It is very important that the supplier makes
significant contribution to the product

specifications.

c2

The supplier has made significant

contribution to the product specifications.

c3

The information system in your company has
significantly helped the supplier make
contribution to the product specifications.

Support in Value Analysis/Engineering Activity

di

It is very important that the supplier
contributes significantly to the activity of
VA/VE.

d2

The supplier has contributed significantly to
the activity of VA/VE.

d3

The information system in your company has
significantly helped the supplier contribute to
the activity of VA/VE.
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This section is attempts to evaluate the effectiveness of early supplier involvement in

product development in Malaysia food industry.

No Statement SD SA
Innovation and Technology

Effectiveness of early supplier involvement

el |in product development increases efficiency | 1 5
and effectiveness of future collaboration.
Effectiveness of early supplier involvement

€2 | in product development makes better access | 1 5
to technological resources and knowledge.
Effectiveness of early supplier involvement

€3 | in product development creates long term 1 5
alignment of technological strategies.
Effectiveness of early supplier involvement

eq |M product development creates strong 1 5
influence for future technological
investments.

Time to Market

It is effective that the early supplier

f1 | involvement in product development reduce | 1 5
lead time.
It is effecti h h rl lier

" t is effective that the early supplie 1 5

involvement in product development can
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predict schedules and launch dates of

products.

Development Cost

gl

It is effective that the early supplier
involvement in product development reduce
development costs (improved resource

utilization).

g2

It is effective that the early supplier
involvement in product development reduces

transaction cost.

Product Cost

hl

Effectiveness of early supplier involvement
in product development in providing
suggestions of alternative materials to
increase product quality/functionality and

lowering cost.

h2

Effectiveness of early supplier involvement

in  product development in reducing

manufacturing cost.

Product Quality

It is effective that the early supplier
involvement in product development can
develop better performing designs/ improved

product performance

It is effective that the early supplier
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involvement in product development can

reduce quality problems.

END OF QUESTION.

THANK YOU.

Kindly reply this Questionnaire via fax to number 09-5665075.

Your kind co-operation is highly appreciated.
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Pilot Test of Cronbach's Alpha (Section B of Questionnaire)

Reliability Statistics

Cronbach's Cronbach's N of ltems
Alpha Alpha Based on
Standardized
Iltems
.833 .836 12

Scale Mean if

Item Deleted

Scale Variance

if tem Deleted

Corrected ltem-

Total Correlation

Cronbach's
Alpha if ltem
Deleted

It is very important that the
supplier provides complete
and true information
regarding the technological
expertise

The supplier has provided
complete and true
information regarding the

technological expertise

45.93333

46.06667

20.352

20.210

.766

.965

.798

.788
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The information system in
your company has
significantly helped the
supplier provide complete
and true information
regarding the technological

expertise

It is very important that the
supplier contributes to the
identification of new
materials, new products and
process technologies

The supplier has contributed
to the identification of new
materials, new product and

process technologies

The information system in
your company has
significantly helped the
supplier contribute to the
identification of new
materials, new product and

process technologies

It is very important that the
supplier makes significant
contribution to the product

specifications

The supplier has made
significant contribution to the

product specifications

46.13333

45.80000

45.46667

45.46667

45.80000

46.33333

22.838

19.886

23.267

23.552

20.886

20.952

403

757

.264

.378

597

.640

.827

797

.838

.828

811

.808
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The information system in
your company has
significantly helped the
supplier make contribution to

the product specifications

It is very important that the
supplier contributes
significantly to the activity of
value analysis / value

engineering

The supplier has contributed
significantly to the activity of
value analysis / value

engineering

The information system in
your company has
significantly helped the
supplier contribute to the
activity of value analysis /

value engineering

45.80000

45.73333

45.93333

45.53333

19.886

22.638

24.067

24.695

757

273

167

.096

797

.842

.844

.847

Pilot Test of Cronbach's Alpha (Section C of Questionnaire)

Reliability Statistics

Cronbach's Cronbach's N of ltems
Alpha Alpha Based on
Standardized
Items
.878 .892 12
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Scale Mean if

Item Deleted

Scale Variance

if tem Deleted

Corrected Item-

Total Correlation

Cronbach's
Alpha if Item
Deleted

Effectiveness of early
supplier involvement in
product development
increases efficiency and
effectiveness of future

collaboration

Effectiveness of early
supplier involvement in
product development makes
better access to
technological resources and

knowledge

Effectiveness of early
supplier involvement in
product development
creates long term alignment

of technological strategies

Effectiveness of early
supplier involvement in
product development
creates strong influence for
future technological

investments

It is effective that the early
supplier involvement in
product development reduce

lead time

44.9333

45.1333

45.2000

45.0000

45.3333

28.638

29.410

28.171

27.000

26.810

.670

489

A27

.638

.748

.864

.873

.882

.864

.857




It is effective that the early
supplier involvement in
product development can
predict schedules and

launch dates of products

It is effective that the early
supplier involvement in
product development reduce
development costs
(improved resource

utilization)

It is effective that the early
supplier involvement in
product development

reduces transaction cost

Effectiveness of early
supplier involvement in
product development in
providing suggestions of
alternative materials to
increase product
quality/functionality and

lowering cost

Effectiveness of early
supplier involvement in
product development in

reducing manufacturing cost

45.3333

45.2667

44.4667

44.3333

44.6000

26.810

27.352

30.838

29.810

29.686

.748

.824

452

724

.655

.857

.854

.875

.866

.867
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It is effective that the early
supplier involvement in
product development can
45.0667 29.210 407 .880
develop better performing
designs/ improved product
performance
It is effective that the early
supplier involvement in
45.0667 29.210 407 .880
product development can
reduce quality problems
Demographic Analysis
Gender
Frequency | Percent Valid Cumulative
Percent Percent
Male 42 67.7 67.7 67.7
Valid Female 20 32.3 32.3 100.0
Total 62 100.0 100.0
Age
Frequency | Percent Valid Cumulative
Percent Percent

2110 30 27 43.5 43.5 43.5
Valid 31to40 12 194 19.4 62.9

41to 50 18 29.0 29.0 91.9
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More than
5 8.1 8.1 100.0
51
Total 62 100.0 100.0
Years of Working in Current Position
Frequency | Percent Valid Cumulative
Percent Percent
Less than a year 4 6.5 6.5 6.5
2 to 5 years 22 35.5 35.5 41.9
6 to 10 years 14 22.6 22.6 64.5
Valid 11 to 20 years 13 21.0 21.0 85.5
More than 20
9 14.5 14.5 100.0
years
Total 62 100.0 100.0
Highest Educational Qualification
Frequency | Percent Valid Cumulative
Percent Percent
High
14.5 14.5 145
School
Valid
Bachelor 30 48.4 48.4 62.9
Master 14 22.6 22.6 85.5

91



PhD 4 6.5 91.9
Others 5 8.1 100.0
Total 62 100.0 100.0
Type of Food Produced
Frequency | Percent Valid Cumulative
Percent Percent
Functional Food 12 19.4 19.4 19.4
Health Food 11 17.7 17.7 37.1
Food Ingredients 12 19.4 19.4 56.5
Valid Convenience
Food 17 27.4 27.4 83.9
Halal Food 10 16.1 16.1 100.0
Total 62 100.0 100.0
Reliability Analysis
Reliability Statistics
[Cronbach's  [Cronbach's N of Items
Alpha Alpha Based
on

Standardized

Items

.748

.758 12




Item-Total Statistics

Scale Mean [Scale Corrected  |Squared Cronbach's
if Item \ariance if [ltem-Total [Multiple Alpha if
Deleted Item Deleted|Correlation |Correlation [ltem
Deleted

It is very important that

the supplier provides

complete and true

information regarding 45.37097 [15.581 619 970 704

the technological

expertise

The supplier has

provided complete and

true information 45.48387 (14.942 .859 981 681

regarding the

technological expertise

The information system

fin your company has

significantly helped the

supplier provide
45.50000 [17.598 222 .829 749

complete and true
information regarding
the technological

expertise




It is very important that
the supplier contributes
to the identification of
new materials, new
products and process
technologies

The supplier has
contributed to the
identification of new
materials, new product
and process
[technologues

The information system
fin your company has
significantly helped the

supplier contribute to the

identification of new
materials, new product
and process
ftechnologues

It is very important that
[the supplier makes
significant contribution
|to the product

specifications

45.20968

45.16129

45.11290

45.30645

15.382

17.351

17.774

15.232

613

197

.186

.618

.889

.940

.859

.982

.703

.756

.753

701

94




The supplier has made
significant contribution
[to the product
specifications

The information system
fin your company has
significantly helped the
supplier make

contribution to the

product specifications

It is very important that

[the supplier contributes

significantly to the

activity of value analysis
value engineering

The supplier has

contributed significantly
to the activity of value
analysis / value
lengineering

The information system
fin your company has
significantly helped the
supplier contribute to the
activity of value analysis

value engineering

45.56452

45.35484

45.12903

45.25806

45.16129

16.283

15.249

17.196

18.654

17.449

.388

620

217

.018

227

.855

.884

.888

467

276

731

701

(54

72

749

95




Reliability Statistics

96

[Cronbach's  [Cronbach's [N of Items
Alpha Alpha Based
on
Standardized
Items
.809 811 12
Item-Total Statistics
Scale Scale Corrected  |Squared Cronbach's
Mean if |Variance if [ltem-Total |Multiple Alpha if Item
Item Item Deleted|Correlation |Correlation |Deleted
[Deleted
|Effectiveness of early
supplier involvement in
product development
increases efficiency and 44.8548 |23.765 227 815
effectiveness of future
collaboration
Effectiveness of early
supplier involvement in
product development
ks better access to 44.9839 [22.049 475 793
technological resources
and knowledge




[Effectiveness of early
supplier involvement in
product development
creates long term
alignment of

technological strategies

Effectiveness of early

supplier involvement in

product development
creates strong influence
for future technological
finvestments

It is effective that the

early supplier
involvement in product
development reduce lead
time

It is effective that the
early supplier
involvement in product
development reduce lead

time

45.1935

44.9839

45.0806

45.0806

22.159

20.475

20.797

20.797

378

.635

.618

.618

.804

AT

179

779

97




It is effective that the
early supplier
involvement in product
development reduce
development costs
(improved resource
utilization)

It is effective that the
early supplier
involvement in product
development reduces
transaction cost
Effectiveness of early
supplier involvement in
product development in
providing suggestions of

alternative materials to

increase product
quality/functionality and
lowering cost
Effectiveness of early
supplier involvement in
product development in
reducing manufacturing

cost

44.9355

44.4516

44.4355

44.4839

21.111

23.268

23.397

23.631

.655

442

.349

433

AT

7198

.804

799

98




It is effective that the
early supplier
involvement in product
development can
develop better
performing designs/
improved product
performance/ reduce
quality problems

It is effective that the
early supplier
involvement in product
development can
develop better
performing designs/
improved product
performance/ reduce

quality problems

44.9032

44.9032

22.613

22.613

.354

.354

.805

.805

99




