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ABSTRACT

Companies’ existing products are increasingly coming under pressure through competitive forces,
changing market demands and rapidly advancing technologies. A continual stream of new products
is required to maintain a competitive portfolio of products in the marketplace. Therefore, more and
more attention is being focused on the systems that companies use to develop their new products.
These systems involve the discipline of Product Development.

The aims of this study were to investigate the practice of Product Development in small companies
in New Zealand and to study the effects of the New Zealand environment on the attitudes and
undertaking of Product Development. Specifically, the objectives of the study were to investigate
the Product Development process used and the techniques used for conducting Product
Development; compare the New Zealand practice with those obtained from overseas studies; to
assess the management, organisation and attitudes of managers to Product Development; and to
investigate the outcomes of the companies’ Product Development efforts.

The small companies in the manufacturing sector were the subject of the research and the food,
electronics, and light engineering industries were selected to represent Product Development in this
sector and to provide inter-industry comparisons. Eight-four companies responded to a
questionnaire sent out nationally in April 1993.

The Product Development process used by the small companies was truncated, utilising on average
8 of the 13 prescribed stages of the process. This was due in part to a concentration on the physical
development of the product, leading to the omission of vital stages such as marketing research and
financial evaluations. Use of a more complete Product Development process was related to product
and company success.

The stages in the Product Development process used by these small manufacturing companies were

Idea Screening

Preliminary Market Assessment
Preliminary Technical Assessment
Prototype Design and Development
In-House Prototype Testing
Customer Prototype Testing
Production Start-Up

Market Launch



The techniques used for conducting Product Development were simple and easy to use, particularly
for the more intangible activities, thus providing simple information upon which managers make
important development decisions.

In comparison with studies conducted in Canada and Spain, the use of the Product Development
process was remarkably similar both in the type of stages undertaken and the number of stages
undertaken suggesting there exists a ‘base-level’ of Product Development knowledge and
understanding regardless of company demographics or geographics. The techniques of Product
Development as used in New Zealand companies were more aligned to that used in Spanish small
companies both in level of use and simplicity. The Canadian companies used fewer techniques but
they tended to be more complex.

Company managers were found to play a crucial role in product development within their
companies in terms of being actually involved in product development, generating new product
ideas, and recognising the appropriate environment for development to occur. In these small
companies usually only two people were involved in Product Development, the manager almost
always was one of these people. The time awarded to developing new products was typically only
five hours per week. Although the managers recognised the importance of Product Development,
they had little resources to undertake it effectively.

Finally, the study found that these small companies were producing only moderate results from
their Product Development efforts in terms of product success, innovativeness, the number of new
products introduced, and overall company growth. Over simplistic Product Development methods
and resource constraints were preventing companies from fully capitalising on their potential for
innovation.

A more complete Product Development process, utilising techniques that provide and analyse more
relevant information, and giving more attention, resources, and control to Product Development
could significantly improve these small companies’ performance in terms of developing and
introducing new products. Overall, greater awareness of Product Development as a total system
within the company, and disseminating the practice and benefits of Product Development is needed
to effect change in the New Zealand small manufacturing sector.



ACKNOWLEDGEMENTS

A special mention must be given first and foremost to Professor Mary D. Earle who not only
dedicated much time and effort to the thesis, but was the initiating factor in establishing the product
development degree and department at Massey University. Without Mary’s foresight and
determination I would never have been introduced to product development.

I would like to thank Dr Allan Anderson for his valuable guidance, time, and encouragement
provided throughout this study.

Similarly, Carol Pound also provided much guidance and constructive criticism in the development
and writing of the thesis.

Thanks must be given to the many organisations that assisted in the study. These include the New
Zealand Manufacturers’ Federation, the New Zealand Tourism Board, and the Palmerston North
City Council.

Acknowledgement must be given to those small company managers who took time out from their
busy activities to answer yet another questionnaire, particularly since it was on such an uncommon

topic.

Finally, 1 would like to give thanks to my parents and family, and to my wife Andrea for their

support and encouragement throughout my academic endeavours.
This thesis was initiated by the author in an attempt to overcome the general lack of awareness of
the discipline in New Zealand and the virtually non-existent research literature on product

development in this country.

The research was not sponsored by any Government or industry body and the funding for the
research was met by the Department of Consumer Technology, Massey University.

iii



TABLE OF CONTENTS

ABSTRACT i
ACKNOWLEDGEMENTS iii
TABLE OF CONTENTS iv
LIST OF FIGURES viii
LIST OF TABLES ix
1.0 INTRODUCTION 1
2.0 PRODUCT DEVELOPMENT SYSTEMS 4
2.1 The Process of Product Development 4
2.2 Techniques used within the Product Development 17
Process
2.3 Management Issues of Product Development 19
2.4 Success Factors in Product Development 23
2.5 Discussion of the Product Development System 27
3.0 PRODUCT DEVELOPMENT SYSTEMS IN 28

SMALL COMPANIES

3.1 The Small Company Defined 28
3.2 .Small Companies and Their Environment 29
3.2.1 Organisation 29
3. 2.2 Resources 30
3.2.3 Niche Products and Markets 31
3.2.4 Innovation 31
3.3 Product Development Practice in Small Companies 33
3.4 Discussion of Product Development Systems in Small 36

Companies

iv



4.0

5.0

6.0

7.0

8.0

THE NEW ZEALAND ENVIRONMENT FOR PRODUCT
DEVELOPMENT

4.1 Recent History
4.2 New Zealand Research
4.3 Discussion of the New Zealand Environment for

Product Development

THESIS DEVELOPMENT

METHODOLOGY

6.1 Organisation of the Survey
6.2 Pilot Study

6.3 The Full Survey

6.4 Response Rate

6.5 Company Age and Size

THE PRODUCT DEVELOPMENT PROCESS

7.1 The Product Development Stages Used

7.2 Completeness of the Product Development Process

7.3 New Zealand Industry Comparison of Product
Development Process Used

7.4 Summary of the New Zealand Small Company
Product Development Process

TECHNIQUES USED WITHIN PRODUCT DEVELOPMENT

8.1 Important Sources of New Product Ideas
8.2 Techniques of Product Development
Initial Screening
Preliminary Market Assessment

Preliminary Technical Assessment

37

37
39
42

43

45

46
47
48
48
49

51

50
56
60

62

63

63
66
67
67
68



9.0

8.3
8.4
8.5

Detailed Market Study

Business/Financial Analysis

Prototype Development

Prototype In-House Testing

Prototype Customer Testing

Trial Production

Test Market/Trial Sell

Pre-Launch Business Analysis

Production Start-Up

Market Launch
Industry Comparison of Number of Techniques Used
Sources of Advice for Product Development
Summary of Product Development Techniques

THE MANAGEMENT OF PRODUCT DEVELOPMENT

9.1

9.2

9.3
9.4

9.5
9.6

Managers’ Perceptions of the Stages of the Product

Development Process

Factors Important to Product Development

9.2.1 Managers’ Perceptions of Product Development
Factors

9.2.2 Factor Analysis

Problems in Conducting Product Development

The Product Development Organisation

9.4.1 People Involved in Product Development

9.4.2 Product Development Intensity

9.4.3 Qualified Employees

9.4.4 Time Devoted to Product Development

Company Planning

Summary of the Management of Product Development

vi

68
69
70
71
71
71
72
73
73
73
75
76
78

79

79

81
81

84
87
89
89
91
95
96
98
99




10.0 OUTCOMES OF COMPANIES PRODUCT DEVELOPMENT

11.0

12.0

13.0

14.0

EFFORTS

10.1 Frequency of Innovations

10.2 Success of Majority of Companys’ New Products
10.3 Contribution of New Products to Company Growth
10.4 Innovation Type

10.5 Innovation/Success Score

10.6 Exporting

10.7 Summary of Outcomes of Companies Product

Development Efforts

COMPARISONS AMONG INDUSTRIES AND PRODUCT

TYPE

11.1 A Comparison Among Manufacturing Industries
11.2 The Tourism Industry

CONCLUSIONS AND RECOMMENDATIONS

BIBLIOGRAPHY
APPENDICES

1. Survey Questionnaire

2. Correlation Results

3 Factor Analysis

4. Survey Data Spreadsheet

vii

100

100
102
103
104
106
107
108

109

109

111

115

119

125



LIST OF FIGURES

Figure
Figure

Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure

Exhibit

Exhibit
Exhibit
Exhibit
Exhibit
Exhibit
Exhibit
Exhibit

1

1

00 N & U B W N

Frequency of Product Development Stages Used
Comparison of Product Development Process used in
New Zealand, Canada and Spain

Completion of Product Development Process

Overseas Comparison of Process Completion

The Product Development Process over the Industries
Important Sources of New Product Ideas

Important Sources of Advice

Managements Perception of the Relevance of the Stages
Company Agreement with Product Development Factors
Importance of Product Development Factors

Problems in Product Development

Functional Areas Involved in Product Development
Product Development Intensity by Company Size
Product Development Intensity by Size and Industry
Technically Qualified People in Small Companies

Time Spent on Conducting Product Development

Frequency of New Products by Company Size and Industry

Success of Companies Products
Innovativeness of Companies New Products

Innovative Success Score over Company Size

Product Development Stages used by Tourism Companies

Booz-Allen & Hamilton’s (1968) Product Development
Process

Earle’s (1971) Product Development Process

Cooper’s (1983) Product Development Process

Cooper’s and Kleinschmidt’s (1986) Development Process

Hise et al. (1989) Product Design Process
Page’s (1993) Product Development Process
Techniques used in Product Development

The Development Process used by New Zealand Companies

viii

51
54

56
59
60
63
76
79
81
83
87
89
92
94
95
96
101
102
104
107
111

10
12
14
18
116



LIST OF TABLES

Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table

Table

00 N AW N

ot
-

[
| o]

Questionnaire Responses

Age and Size of Companies by Industry

Number and Age of Companies by Size and Industry
Number of Product Development Stages by Company Size
Average Number of Idea Sources used per Industry
Pre-Development Techniques used in Product Development
Product Design and Development Techniques used
Commercialisation Techniques used in Development
Average Number of Techniques used by Industry

Factor Analysis

Number of People Involved in Product Development by
Company Size

Frequency of Introduced Product by Industry

1X

48
50
50
58
65
66
70
72
75
85
91

100





