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Abstract 

Abstract 

This report investigates the literature on success factors of products, high tech markets 
and the new product process. By means of interviews with managers, an investigation 
is conducted to verify the literature and seek the reasons behind the success and 
failure of new high tech consumer products. A customised procedure for high tech 
products is suggested based on the existing Stage-gate system. 
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Preface 

The subject of this graduation project is of great interest for me as I have always been 
fascinated in electronic equipment, especially high tech consumer electronics. Staying 
informed of the newest high tech products and developments and subsequently 
philosophising about them and their consequence is a hobby of mine. By researching 
the factors for new high tech product success, this graduation assignment has made it 
possible to combine my hobby with my studies. 

To be able to compare the findings in the literature, a number of people were 
interviewed. I would like to thank them all for their time, enthusiasm and extensive 
participation . The initiatives taken to present their point of view and the insights they 
provided were invaluable and very educational. 
I would like to thank my supervisors for their supervision, feedback and useful ideas. 

I hope this report will be a useful contribution to this field of research as well as 
helpful to the participants from whom I welcome any feedback. 

Sarni Subramanian 
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Summary 

Summary 

Introduction 
This graduation project is about the Success Factors of New High Tech Consumer 
Products. It investigates what the success factors are for new products, and the 
measures that can be taken to aid in making new product projects a success. 

Background 
The High Technology consumer product market is a fascinating one. A large market 
for high tech consumer products has developed. However, not all products are 
successful. From history one can observe that there have been both successes and 
failures for new high tech consumer products. Great amounts of capital are spent on 
resources for new product development. The risks involved in new product 
development are high. The increased worldwide competition in this arena has put 
more pressure on product success. New competitors' innovations are contributing to 
the shortening product life cycles and earn back periods. It is therefore of interest to 
investigate what factors are of success on a product and how they can be influenced. 

Project assignment 
Based on the above situation the following research questions are formulated: 

• What are the success factors for new high tech consumer products? 
• What methodology can be used , during the product creation process of a new 

product process, to bring it to a success? 

From these research questions the following project assignment is proposed: 

Draft a procedure, based on known success factors that can be used to support the 
successful development of new high tech consumer products. 

This project is carried out in three stages. In the first stage a literature search is done 
to learn more about the topics involved with new high tech consumer products. In the 
second stage interviews are conducted with managers from two high tech consumer 
product companies to verify the literature found. The interviews have the purpose of 
finding out what steps are performed in practise in the new product process and 
finding out what the reasons for success and failure were for high tech products from 
personal experience. 

Background knowledge 
From the literature the following is found: 

Six different categories of new products have been identified 

• New to the world products ( NTW) or Radical breakthrough innovations: are 
the first of their kind and create an entirely new market 

• New product lines (NPL): products that are new to a particular firm 
• Additions to existing product lines: new to the firm but fit in an existing line 
• Improvements and revisions to existing products 
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• 

• 

Repositionings: new applications for existing products, or targeting new 
market segments with existing products 
Cost reductions: replacing products with new ones but at lower cost. 

The first two categories are more innovative products while the remaining products 
are based on incremental developments. 

High tech markets are characterized as dynamic and complex and exist under rapidly 
changing technological conditions leading to shorter life cycles. Complexity of high 
tech products requires getting to know the customers' desires better. Different 
segments of the market become interested in the product at different times. The 
customer base changes for each stage of the product life cycle. The increasing 
competition in high tech markets and the continually evolving expectations of 
customers demand the need for quick decisions. The result is increasing risk levels 
and uncertainty for manufacturers and customers. 

The fast pace of the market, gives new products a brief opportunity to become 
established before they are superseded by another better product. This causes pressure 
on the product life cycles, which become shorter. High tech markets are risky and 
expensive because of technological advances, strong competition and unpredictable 
customers. Due to the time pressures involved many companies rush their product 
onto the market so that they can be first. As a result they leave out steps in the new 
product development process. 

High tech industries share the characteristics of market uncertainty, technology 
uncertainty and competitive volatility. Customers experience uncertainty when buying 
high tech products. The complexity and rapid changes of technology products 
influences customers purchasing behaviour. Five types of adopters of high tech 
products have been identified. 

C f d ategones o · a opters 
Innovators Committed to new technology are the first to adopt. 
(Technology They love to acquire the latest innovations even if 
Enthusiasts) not perfected vet. 
Early adopters Adopt new technologies because they see their 
(Visionaries) advantages. 

They help publicise the product. 
Early Majority These constitute the bulk of the mainstream market. 
(Pragmatists) They are motivated by evolutionary products. 
Late Majority These customers avoid risk and are price sensitive. 
(Conservatives) They are pessimistic about their ability to gain value 

from technoloav investments. 
Laggards Laggards are technology sceptics and block new 
(Sceptics) technology purchases. 

The different types of adopters, adopt at different times and rely on different sources 
of information. The adopters are distributed on a standard normal curve. 

Since the 1960s various studies have been done on the success and failure of new 
product projects. Studies have been done on: 

• Factors leading to success 
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• Factors leading to failure 
• Factors leading to success and failure 

For the studies on factors leading to success the common characteristic among the 
successful projects was the correct identification of an existing market need. 
Marketing activities were found to be seriously deficient in the studies of factors 
leading to failure. The cause of this can be found in unbalanced resource allocation. 
To determine critical success factors, it is necessary to identify the discriminating 
variables, which separate successes from failures. This was done, by investigating 
successes and failures within the same study. In general, the results of the studies 
yield a list of key success factors in rank order. 

I . A superior product that delivers unique benefits to the user 
2. A well-defined product prior to the development phase 
3. Quality of execution of technological activities 
4. Technological synergy: a strong fit between the project needs and the 

available R&D, product development, engineering and production resources 
5. Quality of execution of predevelopment activities 
6. Marketing synergy: a strong fit between the project needs and the available 

sales force, distribution system, advertising , marketing research and 
intelligence resources. 

7. Quality of execution of marketing activities 
8. Market attractiveness 
9. Top management support 
10. The competitive situation 

These various studies had the same goal , but were conducted in different methods, 
designs and conditions. Despite these differences, the conclusions are consistent and 
similar across the studies. 

Success factors 
In the many literatures studied, various new product success factors were found. 
Based on a number of studies a list of 18 success factors were identified and 
categorised into four categories. 

Strategic Factors 
• Product Advantage 
• Marketing Synergy 
• Technological Synergy 
• Strategy 
• Company resources 

Market environment Factors 
• Market Potential 
• Market competitiveness 
• Environment 

Development Process Factors 
• Protocol 
• Proficiency of Predevelopment Activities 
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• 
• 
• 
• 
• 
• 

Proficiency of Market-related Activities 
Proficiency of Technological Activities 
Top Management Support, Control and Skills 
Speed to Market 
Costs 
Financial/Business analysis 

Organisational Factors 
• Internal /External communication 
• Organisational Factors 

Stage gate 
Known as a Stage-Gate system, Cooper introduced a systematic new product process, 
which manages a new product project through the various stages. It is a model to 
improve the effectiveness and efficiency of the project from its idea to its launch. The 
system consists of a set of predetermined, multifunctional and parallel activities. The 
stage gate system divides the new product project into discrete and identifiable stages. 
Continuation to the next stage is only allowed if the criteria of the checkpoint are met. 

A product innovation strategy encompasses and influences every stage of the new 
product process. 

Interviews and analysis 
In the second phase of the project, qualitative interviews were done with managers 
from companies of high tech consumer products. The goals were: 

• To find out about the NPD process in practise, 
• What were the reasons of success and failure of actual high tech products and 
• Verify the success factors found in literature. 

A choice was made to do this by means of qualitative interviews so that the responses 
could be open-ended. From the interviews it was found out that mainly the steps of 
the NPD process are carried out as suggested in literature but that trial sell and trial 
production are frequently omitted because they were thought to be unnecessary when 
high tech products are concerned. For products that were unsuccessful, activities that 
took place during the early part of the process but also market launch at the end of the 
process were done inadequately. These conclusions correspond with what was also 
found in the literature. 
The success factors were verified and graded by degree of importance by the 
interviewees. The Stage-Gate system was in more than half the cases not considered 
as a very important factor for success. In practise a formal NPD process is not used. 
Managers, especially those with a development background strongly feel that the 
Stage-Gate system does not work. This is because it is a bureaucratic system that 
slows down the process. Other managers interviewed did think that the Stage-Gate 
system was beneficial even though it does slow the process down at the start. 

The scope of this investigation is limited because people were interviewed from just 
two high tech consumer product companies from a single country 
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Procedure 
Despite the many studies done since the 1960s, on the new product process and 
success factors, the failure rate of new products has remained constant at around one 
third. This means that companies are not using results of these studies or that the 
studies themselves do not offer a workable solution. What seems to be missing is a 
system to vary the Stage-Gate system to different products and companies. A system, 
which would help manage this type of customising of the NPD process, is suggested. 

One way of customising the NPD process is by using a compression model; an 
adoption of the Stage-Gate system. It assumes that since development activities are 
known in advance the process can be changed to suit a fast changing environment 
such as the high tech sector. The goal of the model is to increase the speed of product 
development while maintaining low levels of uncertainty. Compression is achieved 
by: simplifying the process, eliminating unnecessary stages, improving planning, 
involving suppliers, shortening the completion time of each step, overlapping steps, 
and rewarding people for speed of development. 
Another model suggested is the hybrid strategy model, which can be used to 
customise the NPD process. This model is based on identifying the type of innovation 
project based on the level of market and technology uncertainty. The customisation of 
the NPD process is done by emphasising process, technology, market, quantitative, 
learning and speed strategies in varying amounts for the different stages of the NPD 
process, depending on the type of innovation project. 
The two models for customising the NPD process could be combined to offer more 
flexibility to the process as well as customisation, while retaining the advantages of 
the original Stage-Gate process. 

Recommendations 
The most important recommendations are 

X 

✓ Pay more attention to and execute better the upfront NPD activities and 
market launch 

✓ Set up partnerships with other companies 

✓ Know when to start and stop a project 

✓ Customise the Stage-Gate system to suit the project needs. 

✓ Set up a task group to disseminate information about the NP D process 

✓ Learn from the past 
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I . Introduction 

1. Introduction 

This master ' s thesis is a requisite part of the graduation project for the study of 
Industrial Engineering and Management Science. The purpose of the master's thesis is 
to document the project approach , its implementation , its results and its conclusions. 
Furthermore, the thesis offers accountability of these components by means of 
analysis of the research assignment and through the use of scientific literature. In 
addition to the physical report, a final presentation of the findings and approach used 
are also part of the graduation. 

This graduation project is about the Success Factors of New High Tech Consumer 
Products. It investigates what the success factors are for new products, and the 
measures that can be taken to aid in making new product projects a success. 

In Chapter 2, the project background, assignment and the project approach are 
presented. The background knowledge of new product projects as well as the related 
success factors is provided in Chapter 3. 
The methodology for retrieving field information for this project and findings of the 
resulting interviews are presented in Chapter 4. Successively, the interview findings 
are analysed in Chapter 5. An evaluation and discussion of the results and the analysis 
can be found in Chapter 6. 
Based on the knowledge found from the literature and the results from the interviews, 
a procedure is drafted in Chapter 7 , which can be used to support the development of 
new high tech consumer products. Finally in Chapter 8 the conclusions of this project 
are presented and recommendations given. 

Success Factors of New High Tech Consumer Products 



2. Project Assignment 

2. Project Assignment 

2. 1 Introduction 

In this chapter, the project background and the intended research approach will be 
discussed. 

2.2 Project Background 

The High Technology consumer product market is a fascinating one. This new 
market, spawned by technological progress, has been formed in just the past few 
decades. With the growth of wealth, disposable income and leisure time since the end 
of the World War II era, consumers have embraced high technology products. Think 
of products such as the record player, compact cassette, compact disc, television and 
videocassette recorder, washing machines and other household and kitchen 
appliances. Most homes in the western part of the world probably have at least one, 
but most likely more than one of these products. Thanks also to mass manufacturing 
and falling prices, other parts of the world have access to many of these products too. 
These are all products made possible because of advances in technology. Nowadays 
this keenness for high tech products continues to grow, as do the number of new 
products that come on the market. Technological advances are expected to continue to 
drive innovation and bring forth new products in the future. 

Despite the success of high tech products with consumers, not all products are 
successful. From history one can observe that there have been both successes and 
failures for new high tech consumer products. Every company that launches a new 
product wants it to be successful. Great amounts of capital are spent on resources for 
new product development. The risks involved in new product development are high. 
However, for those products that are a successful the rewards can be high too. These 
considerable rewards have brought about the arrival of many quickly emerging 
competitors in the area of high tech consumer products. The increased world wide 
competition in this arena has consequently put even more pressure on product 
success. New competitors' innovations are contributing to the shortening product life 
cycles and earn back periods. 

As the fates of some products are success while for others it is failure, one can ask 
what are the causes? The success and failure of new products seem to depend on a 
number of different factors . Some of these factors are exogenous i.e. are influenced by 
factors outside an organisation's span of control. Yet on the other hand , there are 
factors that can be controlled. Given that factors exist that can influence the outcome 
of a new product project, it is of interest to identify and gain an understanding of these 
factors as well as the measures and actions required to steer a new product project to 
success. 

Success Factors of New High Tech Consum er Products 3 



2. Project Assignment 

2.2 Project Assignment 

Based on the previous paragraph the following research questions can be identified: 

• 
• 

What are the success factors for new high tech consumer products? 
What methodology can be used, during the product creation process of a new 
product process, to bring it to a success? 

From these research questions the following project assignment is proposed: 

Draft a procedure, based on known success factors that can be used to support the 
successful development of new high tech consumer products. 

2.3 Research Approach 

In this paragraph the suggested research approach is given. For this project a number 
of successive steps will be taken, as is shown in figure 1. The research approach is 
divided into three phases. 

Phase I 
In the first phase a proposal for a project assignment is created, based on a couple of 
preliminary research questions. This proposal for the project assignment is located in 
paragraph 2.2. The next step is the literature orientation. To get acquainted with the 
field of research, an exploratory investigation will be conducted, by performing 
several literature searches using various keywords (see Appendix A). The key issues 
and authors will be identified. Continuing from the literature orientation, specific 
literature searches will be conducted to find material particular to new high tech 
consumer products; the focus of this project. Concluding this phase, an interim report 
and presentation will be given to communicate the most important findings and 
evaluate them. 
At this point there is the opportunity to re-evaluate and modify the proposal of the 
project assignment. An assessment will be made with regards to how this 
investigation contributes to already existing research. Whether the assignment in its 
current form offers any significantly new research questions that have not been 
investigated or answered yet. 

Phase II 
During this phase, the material found from literature will be used to set up interviews. 
Field research will be performed, by conducting in-depth interviews with managers of 
high tech product companies, who were directly involved with new product 
development and launches. The interviews will be open ended by design to encourage 
enlightening contributions from the interviewees. Initially, a pilot interview will be 
conducted to test the procedure, quality of questions and responses from the 
interviewee. Feedback will be requested from the participant, in order to evaluate the 
interview and make modifications where necessary. 
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2. Project Assignment 

With these interviews, qualitative information will be collected. The objectives of the 
interviews will be to: 

• 

• 
• 

Verify the information gained from interviews with that collected from 
literature 
Obtain first-hand knowledge from experienced people in the field 
Find any supplemental knowledge towards the existing literature 

Phase III 
In the final phase of the project, an analysis of interview results will take place. The 
information collected from literature will be verified with that collected from the 
interviews. Verification will be conducted, by comparing the resulting interview 
answers and accounts with that of the information provided in the literature. 
Deviations from that reported in the various literatures will be noted and clarified. 
Following the analysis, an evaluation will take place of the results. A methodology 
will be set up to support the new product creation process. Finally the conclusions and 
recommendations will be given . 
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3. Background Knowledge and Literature find ings 

3. Background Knowledge and Literature findings 

3. 1 Introduction 

In this chapter the current state of knowledge on the subject of New Product 
Development and Success Factors is given. 

3.2 Literature study 

In order to investigate the factors that influence new high tech consumer product 
success and failure, as proposed in the research assignment in paragraph 2.2, it is 
necessary to find out what is already known on this topic. Gathering background 
information can be done by searching literature and asking experts. 

The purpose of the background information search, is to find information on the 
following: 

• Clearly define the elements of the assignment proposal 
• Has a similar study been done before and what was the outcome? 
• To what fields does this type of research belong? 
• What is the currently known in this field of research? 
• Obtain an overview of the literature available on the topic. 
• What are the relationships with organisation science and marketing? 
• Is my assignment proposal, in its present form, a viable one? 
• Identify the success factors 

Literature was searched for at the Eindhoven University of Technology library 
accessing the ABl/lnform database, local library database, Picarta as well as the 
World Wide Web (See appendix A for information about the keywords used). 
References of books and articles already at hand were consulted for further literature 
on the topic. Initial searches specifically on the topic of success factors of new high 
tech consumer products yielded very few results. It was necessary to search the 
broader literature on the subject of new product development. The results of the 
searches provided various books and articles in journals on the subject of Success 
Factors, New Product Process, innovation and marketing. 

3.3 Findings from literature study 

The following section contains the main findings from the literature study. 

What are New High Tech Consumer Products? 
In order to understand the goal of this project, it is necessary to understand and define 
its title. The title "Success Factors of New High Tech Consumer Products" may seem 
like a long one, but it was specifically chosen to narrow down the field of research of 
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3. Background Knowledge and Literature findings 

the project as early as possible. It was thought, this would allow for more specific 
literature searches and less need to make changes to the project (title) later on in the 
project. 

In order to comprehend the title, each of the words in the title will be defined and 
briefly discussed. Dictionary definitions of the title words are the following: 

Success: 

Factor: 

New: 
High Tech: 

Consumer: 
Product: 

Impressive achievement, especially the attainment of fame, wealth, or 
power 
Something that contributes to or has an influence on the result of 
something 
Recently made, created, or invented 
Advanced technology and state-of-the-art techniques, especially in 
electronic engineering 
Somebody who buys goods or services 
Something that is made or created by a person, machine, or natural 
process, especially something that is offered for sale 

What is a Success Factor? 
A success factor is something that has an influence on the success of something else. 
But what is success? Success can be defined differently from different perspectives. 
In order to define a success factor, one must first agree on when something is 
considered successful. Success at the project level can be different than at the 
company level. Some possibilities could be the following: 

At the project level success can measured as: 
• The degree to which a product's profits met or exceeded the company's 

financial or profitability criterion for success 
• The profitability level 
• Market share gain of a product 
• The Return on Investment (ROI) 
• A technically successful product 

At the company level success can be assessed by (Booz, Allen & Hamilton, 1982): 
• The degree to which the product reached company profit or sales objectives. 
• Percentage of sales by new products 
• Percentage of resources allocated to successful versus unsuccessful ventures 

In order to define success, one must also consider when would a product be classified 
as a failure . Sometimes a product that has failed (not reached the set goals) , can 
sometimes lead to unintended success elsewhere. Such as an unsuccessful product 
causing confusion and market division. In some cases the company strategy can be to 
incur losses, so as to gain an advantage such as market share in the future. 

Success (and also failure) definition vary from perspectives. A product considered a 
failure from one perspective could be considered a success from another perspective. 
Any criteria for success (of a product) need to take into account the goals of the 
organization and its relation to (other parts) of the organisation. 
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3. Background Knowledge and Literature findings 

What is a New Product? 
There are many different definitions of "new product", because different types of new 
products exist. Newness can be defined in two ways (Cooper, 1993): 

• 

• 

New to the Company: the company has never been made or sold this type of 
product before, although other companies may have. 
New to the market: the product is the first of its kind on the market. Also 
known as an innovative product. 

Six different categories of new products have been identified (Booz, Allen & 
Hamilton, 1982) 

• New to the world products (NTW) or Radical breakthrough innovations: are 
the first of their kind and create an entirely new market. 

• New product lines (NPL): products that are new to a particular firm. 
• Additions to existing product lines: new to the firm but fit in an existing line 
• Improvements and revisions to existing products. 
• Repositionings: new applications for existing products, or targeting new 

market segments with existing products. 
• Cost reductions: replacing products with new ones but at lower cost. 

These categories can be depicted as in Figure 3.1 (Griffin & Page, 1996), which 
incorporates the project market strategy (horizontal) and the technology aspects of 
strategy (vertical). 

Newness to the market 
Low High 

High 
New to the New to the 
Company World 

Newness to 
the company 

Improvements Additions to 
existing lines 

Low 
Cost Reposi ti onings 
reductions 

Fi gure 3.1 Project Strategy Typology 

The first two categories, 'New to the world products' and 'New product lines ' , are 
considered more innovative. The remaining products are ones that are based on more 
incremental developments. Figure 3.2 shows that these new products can be placed on 
a continuum ranging from incremental innovations on one side and radical or new to 
the world innovations on the other side. 
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Incremental 

Extension of existing product or 
process 
Product characteristics well 
defined 
Competitive advantage on low-cost 
production 
Often developed in response to 
specific market need 
·oemand side· market 
Customer pull 

Radical 

New technology creates new 
market 
R&D invention in the lab 
Superior functional 
performance over ·old' 
technology 
Specific market opportunity 
or need of only secondary 
concern 
·supply-side· market 

• Technology push 

Figure 3.2 Continuum of Innovations (Source: Mohr, 200 I) 

The incremental products are more influenced by market pull forces; what the 
customer wants and needs. On the other hand the new to the world products are those 
that are steered by what research and development (R&D) can develop. R&D has 
influence on the development process of an idea, up to the first application. After this 
the market starts to have its influence. It takes an average of 20 years before an idea 
actually becomes a product prototype and three more years before it reaches the 
market. Only after 35 years, a reasonable amount of profit is made. 

What are High Tech products? 
Technology and High technology can be defined as follows: 

Technology: The study, development, and application of devices, machines, and 
techniques for manufacturing and productive processes 

High Technology: advanced technology and state-of-the-art techniques, especially in 
electronic engineering 

There exist many definitions for high tech including government definitions and the 
common characteristics that high tech industries share. These have their advantages 
and disadvantages. This makes the term high tech difficult to define. 

High technology differentiates itself from technology, by its advanced and state-of
the-art characteristics. 

Of course here one can again ask what can be considered advanced or state of the art. 
So defining what is a high tech product is not an easy task. Also there is the time 
aspect. What is considered as advanced in one decade, will be considered not be 
advanced any longer in the next. Does one regard a coffee machine to be a high tech 
product nowadays? Does it still have what one would call advanced or state of the art 
characteristics? The term 'high tech products' was chosen to allow for a broad range 
of products to be considered for this investigation, yet still be as specific as possible. 
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What is a Consumer product? 
The focus of this project is on consumer products. A consumer product is a product 
that is targeted for the consumer. The opposite of a consumer product would be an 
industrial product (or business to business product). This type of product is primarily 
intended for use in industry. The difference between the two can be shown by a 
simple example of comparing a spade with a bulldozer. Both have the function of 
moving earth , but each at a different scale. The spade is clearly for moving relatively 
small amounts of earth, something a consumer would use it for, while the bulldozer is 
able to move large amounts of earth; an industrial application. In reality the difference 
between these two groups of products can be vague. A spade can also be used in 
industry. Eventually, it is the appropriate application of the product that differentiates 
whether it is a consumer or industrial product. 
Both goods and services are considered as products. This is because almost every 
product has a tangible and intangible component (Crawford, 2000). For example a fax 
machine, which is tangible, offers a service that is intangible. This study will only be 
limited to tangible products. 

The intention of the project is to research , which factors are of influence on the 
success of new high tech products that are intended for the consumer market 

Project Background 
As mentioned in the preceding chapter, the choice for this project is based on the fact 
that in the past there have been successes and failures of new high tech consumer 
products. In the current world marketplace, the competition in the high tech consumer 
product market is high. 
One of the more recent reasons for this has been due to the arrival of many new 
manufacturers from the Far East, especially China. These competitors have the ability 
to rapidly bring relatively competitive high tech consumer products on to the market. 
They quickly introduce these products soon after the established high tech consumer 
manufacturers have done so; furthermore they do this at lower prices. Factors such as 
low labour and investment costs, give them this competitive edge. The established 
brands in the industry had already started moving some manufacturing to the Far East 
years ago. The current competitive climate has only accelerated this process. It is no 
longer limited to offshore manufacturing only but also other aspects of the product 
development process. As a result, many high tech consumer product manufacturers 
have chosen to halt own production of these products completely and simply farm out 
the manufacturing or simply buy the entire product from another manufacturer and re
brand them. 
This trend is consequently placing more pressure on the Product Life Cycle (PLC) of 
these products, their associated earn-back periods and the profit margins. The PLC as 
shown in figure 3.3 , goes through five stages. Due to competition , stages of the PLC 
shorten and there is less time to generate profits. 
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Figure 3.3 Product Life Cycle 

In spite of the market situation, regarding these types of products, new product 
development can still be a very attractive business. The business of new products is 
one of high risks, as failure is all too common. Actual new product failure rates have 
found to be 35% (Cooper, 1993 ). The rewards however can be high too; if the 
products are successful. Some figures show that new products account for about half 
of company sales as well as profits. These kinds of figures drive companies to 
increase the rate of new product introductions, and increase their Research and 
Development (R&D) expenditures. New product innovations not only help a company 
to remain competitive but also determine its long-term investment value. 
The increasing rate of new product introductions can certainly be accounted to the 
rewarding sales and consequently profits. The incentive for more innovation also lies 
with other factors. These 'innovation drivers' (Booz, Allen & Hamilton, 1982) were 
identified to be: 

• Technology advances: make products possible which previously were not 
• Changing customer needs: customers preferences are changing and becoming 

more demanding 
• Shortening PLCs: due to increased technological pace and changing demands, 

product life times are significantly shorter especially in the high tech market 
• Increased worldwide competition: the world has a global market now with 

international competitors 

These product innovation drivers will continue to increase in the future, making the 
need for new products more important for a company's success. 

High Tech markets 
This report focuses mainly on new high tech products. High tech markets differ from 
other markets as they are marketing dependent and technologically driven. 
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High tech markets (Rosen et. al, 1998): 

• Exploit and create change 
• Are complex 
• Need to be targeted carefully 
• Are risky 
• Require deliberate timing 
• Are extremely fast-paced 

Unlike low-tech companies that consolidate existing conditions, high tech companies 
take advantage of and create change. Due to fast changing market conditions a strong 
interdependence between marketing and technology is needed. High tech markets are 
characterized as dynamic and complex and exist under rapidly changing technological 
conditions leading to shorter life cycles (Rosen et. al, 1998). Complexity of high tech 
products requires getting to know the customers' desires better. Target marketing is 
also an important factor for companies launching high tech products since different 
segments of the market become interested in the product at different times. The 
customer base changes for each stage of the product life cycle. The increasing 
competition in high tech markets and the continually evolving expectations of 
customers demand the need for quick decisions. The result is increasing risk levels 
and uncertainty for manufacturers and customers. 

The fast pace of the market, gives new products a brief opportunity to become 
established before they are superseded by another better product. This causes pressure 
on the product life cycles, which become shorter. High tech markets are risky and 
expensive because of technological advances, strong competition and unpredictable 
customers. Due to the time pressures involved many companies rush their product 
onto the market so that they can be first. As a result they leave out steps in the new 
product development process. Many times this has lead to failure of the product in the 
market. 

High tech industries share the following three characteristics (Mohr, 2001 ): 

12 

l. Market uncertainty: refers to the ambiguity about the type and extent of 
customer needs that can be fulfilled by a particular technology 

Sources of market uncertainty: 
• Customers are apprehensive to adopt new technologies because of fear, 

uncertainty and doubt (FUD). 
• Customers needs and wants can change quickly 
• The lack of clear standards can delay customers' purchase for fear of 

making the wrong choice 
• The speed at which an innovation will spread (adoption) 
• Difficulty in estimating the potential market size and consequently the 

planning 
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2. Technological uncertainty: is not knowing if the technology, or the providing 
company, can deliver on its promise to meet specific needs. 

Sources of technological uncertainty: 
• Will the new innovation function as promised? 
• Will the new product be available according to the timetable? 
• Will the supplier provide prompt high quality service? 
• Will there be side effects to the new product? 
• How long will the new technology be viable before another 

makes it obsolete? 

3. Competitive volatility: refers to changes in the competitive landscape. These 
include the competitors, their products and their competitive tools. 

Sources of Competitive volatility: 
• Uncertainty over new competitors 
• New competitors use different tactics 
• What new types of products will be brought by competitors? 

Due to dynamic market conditions high tech companies often have a product 
approach that is focused on innovations in technology instead of the needs of the 
customer. Although focus on the customer is an essential part of the product 
development process, those steps that include the customer are often excluded. 

High Tech customers 
The complexity and rapid changes of technology products influences customers 
purchasing behaviour compared to conventional products. As mentioned previously, 
customers experience uncertainty when buying high tech products. The factors that 
affect customers purchase decisions have been studied in the work of Everett Rogers 
(Mohr, 2001, Rosen et. al, 1998). Rogers (1983) categorises five types of adopters of 
high technology products in table 3.1 . The different types of adopters, adopt at 
different times and rely on different sources of information. 

Table 3.1 Cate 0 ori es of ado ters 
Innovators 
(Technology 
Enthusiasts 
Early adopters 
(Visionaries) 

Early Majority 
(Pra matists 
Late Majority 
(Conservatives) 

Laggards 
Sceptics 

Committed to new technology are the first to adopt. 
They love to acquire the latest innovations even if 
not perfected et. 
Adopt new technologies because they see their 
advantages. 
The hel ublicise the reduct. 
These constitute the bulk of the mainstream market. 
The are motivated b evolutiona roducts . 
These customers avoid risk and are price sensitive. 
They are pessimistic about their ability to gain value 
from technolo investments. 
Laggards are technology sceptics and block new 
technolo urchases. 

These categories of adopters follow a standard normal distribution. Normally the early 
adopters are targeted in a product launch. In some cases such as in the consumer 
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product industry the early majority would be targeted first. The high tech consumer 
industry is such a case, where the products are mass-produced. Customers can 
successfully be reached by recognising the categories of adopters. 

Past Research on Success and Failure of New Product Projects 
A considerable amount of research has been done on the success and failure of new 
products. These studies are of an exploratory nature. The research on new product 
performance can be categorized into three groups (Montoya-Weiss, 1994): 

• 
• 

Factors leading to success 
Factors leading to failure 

• Factors leading to success and failure 

Initial research in the mid 1960 's was in the form of isolated case studies, which were 
exploratory in nature . Later on it moved to studies of collections of successful and 
failed projects. 

Factors leading to Success 
In studies of successful product innovation projects, the focus was on identifying the 
success factors. One of the earliest and most comprehensive studies was by Myers and 
Marquis in 1969. They investigated 567 successful product innovations in 121 
companies from five different industrial sectors. They came to the conclusion that 
most were market-pull projects, while only 21 % were technology-push. The common 
characteristic among the successful projects was the correct identification of an 
existing market need. Internal communication and external contacts were also critical 
to the projects. 
Both Globe (1973) and Cooper (1976) performed studies of technically innovative 
projects. Roberts and Burke researched six product innovation projects within General 
Electric in 1974. Technological and market variables determined their outcome. 

Factors leading to Failure 
There was also research done on the failure of new products. This was done with the 
intention of identifying the pitfalls in the innovation process, which caused the failure. 
This would allow management to avoid them in the future. A comprehensive 
investigation of new product failures was done by the National Conference Board 
(NCB, 1964; Hopkins, 1971, 1980), spanning a period of several decades. They found 
that poor marketing research was recognised as the main cause of failure . Also 
misreading customer needs and wants was an important aspect. Other causes of 
failure were due to technical problems in design and production as well as poor timing 
to market. These failures could be avoided by amongst others: more and better 
marketing research , sharper project evaluation earlier on, more cautious product 
positioning with respect to competitors and better planning and implementation of 
sales and promotion. 
Cooper did an extensive investigation, on the failure of new industrial products in 
1975. Here 114 cases were studied in industrial product firms . In this investigation the 
focus was on the process, what actually happened during the project and the quality of 
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execution of the activities. Activities, which were considered critical to success, were 
found to be missing or poorly done. In two thirds of the failed projects the marketing 
related activities were deficient. In 22% of the cases, a market study was omitted. 
Deficiencies in more than half the cases could be found for activities such as test 
marketing, product launch and the business analysis. 
The above studies come to the conclusion that many marketing activities are seriously 
deficient. The cause of this can be found in unbalanced resource allocation. A mere 
16% of the resources is allocated to marketing activities compared to production and 
technological activities. 
From a more customer focus, the factors associated with technological failure are 
(Rosen et. al. 1998) 

• 
• 
• 
• 
• 
• 
• 
• 
• 

Customer expectations not met 

No innovative advantage perceived 

Information about product is scarce, unclear, or difficult 

Need for product is not seen 

Unique attributes not seen 
Poor selection of target market 

Poor communication of product benefits 

Distribution channel selection 

Pricing problems 

Cooper (1983) categorised new product failures from a product perspective: 

• 

• 

• 

• 
• 

• 

The better mousetrap that nobody wanted: Technology driven product that has 
features that are unwanted by the marketplace. 
The 'me too' product: Belief that simply being in the market with a very 
similar product will bring a fair share of sales. However, users have no reason 
to switch. Being there is not enough; the product has to be better. 
Competitive one-upmanship: Competitors intentionally set out to destroy a 
new product's success by cutting prices or announcing competitive products 
that don't appear (soon). 
The technical dog: The product doesn't work or perform, as it should . 
Price crunch: the new product's price is too high, as a consequence of 
misreading the market. Also competitors lower the price as a reaction to a new 
product entry. 
Plain and simple ignorance: Everything goes wrong does. A Combination of 
the above categories. 

Factors leading to Success and Failure 
The previous investigations only researched successful or only failed products. They 
do not look at both successes and failures within the same study . To determine critical 
success factors, it is necessary to identify the discriminating variables, which separate 
successes from failures. The SAPPHO project (Cooper, 1993) was the first paired 
investigation, which compared and contrasted, 43 pairs of successful and failed 
product innovations in the same industries, in order to identify the factors that lead to 
success. This British investigation was limited to the chemical and instrument 
industries. 
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The most important discriminators between successful and failed projects in rank 
order were: 

• Better understanding of users' needs 
• More attention to marketing and launch publicity 
• Better efficiency of development work 
• Effective use of outside technology and external scientific communication 
• Authority and Seniority of responsible managers 

Of interest, is that the first two factors are marketing related and not technological or 
technical factors. The remaining three are organisational factors . 
Following the SAPPHO project, similar paired investigation were conducted in 
various countries around the world, and yielded comparable results. Of these projects 
the New Prod I (Cooper, 1980) investigation was the largest. This exploratory 
investigation took place in Canada. It involved 102 industrial new product firms and 
sought to identify those characteristics that separated 102 new product successes from 
93 failures. Three important factors that distinguished successes from failures were: 

1 A unique, superior product from the customer's perspective: it should truly 
differentiate itself with an advantage over others in the market 

2 A strong market orientation: all marketing related tasks should part of the project 
and adequately executed 

3 Technological synergy and competence should match the requirements of the 
project 

The Stanford Innovation project in the early 1980s was a success and failure study 
that looked at high tech electronic companies and products (Cooper, 1993, Halman, 
1994). This investigation was done similarly to the SAPPHO project but also included 
depth interviews with managers to validate the findings. 

Many success and failure studies followed including that of Booz, Allen & Hamilton 
(1982), which investigated 700 companies. It also determined common characteristics 
that existed in companies that were more successful with their new products. These 
included the (1) Operating philosophy, (2) Organizational structure (3) Experience 
and (4) Management styles. Others studies included NewProd II (Cooper, 1993, 
Halman, 1994) and III (Cooper, 1993). These studies were like NewProd I, only more 
extensive and with greater depth. These studies also took into account the results of a 
couple of decades of previous research on successes and failures. 
In general , the results of the studies yield a list of key success factors in rank order. 
These various studies had the same goal , but were conducted in different methods, 
designs and conditions. Despite these differences, the conclusions are consistent and 
similar across the studies. This could be caused by the fact that they tend to build on 
the factors identified in previous studies (Craig and Hart, 1992). 

Many later studies have looked at measuring new product success. The issue of time 
perspective (Huitink & Robben , 1995) is studied , showing that different factors are 
emphasized in the short- and long-term. Some factors are equally important regardless 
of the time. Cooper and Kleinschmidt (1995) performed a benchmarking study 
between 135 companies. Its purpose was to identify critical success factors at the 
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company level, which set them apart from the rest. Another benchmarking study 
(1996) by the same authors, uncovered the drivers of performance. Specific practices 
were found to be linked to high performance. These included a quality new product 
process, a new product strategy, resources and the quality of project teams. Griffin & 
Page ( 1996) conducted a study on sets of measures for Project level success and 
Program-level success of companies, which were found to depend on the project 
strategy and business strategy respectively . Pooltan and Barclay, 1998 recognize that 
success factors found, fail to be translated into practical guides of actions and the 
failure rate of products seem to remain around one third. The research studies up to 
now are considered too generic. They suggest that a more appropriate approach is 
based on companies' unique requirements. A framework is suggested, based on 
concurrent engineering. Launch strategy and launch tactics are identified as playing 
an important role in product performance, and that more attention should be given to 
them (Guiltinan, Di Benedetto, Huitink & Robben, 1999). Launch strategy is also the 
focal point in a study involving high and low advantage new products (Huitink & 
Hart, 1998). Using case studies of new product projects, Scarcia (1998), found that a 
single new product strategy does not fit all new products. It should be customized to 
the level of market and technical uncertainty in the project. A learning based strategy 
is identified as a critical factor for truly innovative products (Lynn, 1998). Former 
new product project success is not a guarantee that it is repeatable (Connel, 2001). 
Heroic efforts were discovered to be able to bring a project to a success, even when 
efforts had failed in other areas. 

Numerous studies have been done in relation to success factors of new products. Each 
study investigates a new approach or aspects. 

New Product Process 

In order to get a better understanding of success and failure of products one should get 
a better understanding of what activities take place in the New Product Process. In 
many new product processes the following thirteen activities are found : 

Thirteen key activities in the New Product Process (Cooper 1993): 

• Initial screening 
• Preliminary market assessment 
• Preliminary technical assessment 
• Detailed market study 
• Predevelopment business and financial analysis 
• Product development 
• In-house product tests 
• Customer product tests 
• Trial sell 
• Trial production 
• Precommercialization business analysis 
• Production start-up 
• Market launch 

The definitions can be found in Appendix B. 
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In practise it has been found that many companies do not follow the recommended 
steps. In half of the cases, activities are left out completely from the process. The most 
omitted activities (market related activities) are the detailed market study and the trial 
sell. Other activities often left out include precommercialization business analysis and 
trial production. Reasons for leaving out such activities are usually related to a 
perceived lack of time. Studies have shown that it is not only the leaving out of 
activities that contribute to failure but also how these activities have been performed. 
The quality of execution of these activities has been found to be less than first-rate, 
and it is usually the first five activities that are weakest. 

3.3 Success Factors 

In the many pieces of literature studied, various new product success factors were 
found. There is considerable overlap of success factor results in these studies. This 
shows there is large consistency among the key success factors found . Montoya
Weiss & Calantone conducted a comprehensive review of this literature in 1994. For 
this review they formed a list of performance determinants (success factors), based on 
a study by Cooper and Kleinschmidt (1987). This study proposed a reduced set of ten 
factors, which were derived from a larger set of variables. With three additional 
studies an initial inventory of determinants was formed. The results of all the other 
studies were then coded according to this initial list set of factors. If additional factors 
were found that did not already occur in the initial set, then these were added to the 
set. 
The result was the identification of eighteen factors in total. These factors were then 
categorised into to the following four categories. 

Strategic Factors 
• Product Advantage 
• Marketing Synergy 
• Technological Synergy 
• Strategy 
• Company resources 

Market environment Factors 
• Market Potential 
• 
• 

Market competitiveness 
Environment 

Development Process Factors 
• Protocol 
• Proficiency of Predevelopment Activities 
• Proficiency of Market-related Activities 
• Proficiency of Technological Activities 
• Top Management Support, Control and Skills 
• Speed to Market 
• Costs 
• Financial/Business analysis 
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Organisational Factors 
• Internal /External communication 
• Organisational Factors 

The definition of these factors can be found in Appendix B. These factors can be 
considered to reliably encompass those that drive success at the project level. The 
limitation of these factors is that they do not identify company practices that 
determine success. 

Stage-Gate System 

Known as a Stage-Gate system, Cooper introduced a systematic new product process, 
which manages a new product project through the various stages. It is a model to 
improve the effectiveness and efficiency of the project from its idea to its launch. The 
system consists of a set of predetermined, multifunctional and parallel activities. It 
gets its name from the fact that the entrance to each stage is a gate. The gates control 
the process, and work as quality control and Go/Kill check points. Continuation to the 
next stage is only allowed if the criteria of the checkpoint are met. The Stage-Gate 
system divides the new product project into discrete and identifiable stages. Each 
multifunctional stage is designed to collect information needed to progress to the next 
stage. 

The goals of this Stage-Gate system are (Cooper, 1983 ): 

1. Quality of execution: 
• Focus on completeness: ensure that the key activities are indeed carried out 
• Focus on quality: ensure proficient execution of these activities 
• Focus on the important: allocate attention and resources to the crucial and 

weak steps in the new product process, mainly initial and marketing activities. 

2. Sharper focus, better prioritization: make adequate project evaluations, set 
priorities and make tough Go/Kill decisions. 

3. Fast paced parallel processing: activities take place concurrently and involve all 
the team members simultaneously. Team members participate actively and take 
part in each gate review. 

4. A Multifunctional team approach: the new product process is multifunctional; it 
requires the participation of players from many parts of the organization. 

5. A Strong market orientation: a lack of market orientation and assessment are 
repeatedly responsible for new product failures. Market orientation and execution 
of key marketing activities must be built into the new product process. 

6. Better homework upfront: the initial steps taken are crucial to the success of a new 
product. It is essential that the upfront activities be carried out before the project is 
allowed to fully proceed . 
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Figure 3.4 Generic Stage-Gate system 

Figure 3.4 shows a generic Stage-Gate process, its stages are the following (Cooper, 
1983 ): 

1. Preliminary investigation: quick investigation of the project. 
2. Detailed investigation: more detailed investigation, leading to a business case, 

project definition, justification and project plan. 
3. Development: actual design and development of the new project. 
4. Testing and validation: tests and trials in the marketplace, lab and plant to 

verify and validate the proposed new product, and its marketing and 
production. 

5. Full production and market launch: beginning of full production, marketing 
and selling. 

An additional stage is strategy formulation. It is not included in the above figure since 
it encompasses and influences every stage in the process. 

The Stage Gate system has built in new product success factors: 

1. The process places more emphasis on predevelopment 
2. The process is multidisciplinary and multifunctional. Each stage consists of 

technical , marketing, production and financial activities. The gates are manned 
by managers that own the resources for the next stage. 

3. Parallel processing speeds up the process. 
4. A strong marketing orientation. Marketing inputs start in Stage 1 and 

continues throughout the process. 
5. There is more focus due to built in decision points. 
6. Project definition is built in to stage 2. Without it the project cannot proceed to 

development. 
7. Quality of execution is a key focus. The recommended activities in each stage 

function as a road map for the project team. The gates function as quality 
control . 

Product strategy 

Many of the studies investigate the success and failure of individual new products. 
They do not investigate the complete new product efforts and the success and failure 
of innovation strategies. Those studies that have, conclude that the company product 
innovation strategy is an important success factor. A new product strategy connects 
the new product process with the goals of the company. With a new product strategy, 
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markets can be identified for developing new products. The opportunities in the 
identified markets provide in turn the product and market requirements from which 
new ideas are generated. 
The product innovation strategy encompasses and influences every stage of the new 
product process. 
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4. Interviews 

4.1 Introduction 

In this chapter the reason for choosing interviews for information retrieval are given. 
The type of interview and candidates are explained and the interview design and 
methodology are described. Finally the findings of the interviews are given. 

4.2 Information retrieval methodology 

In the previous chapter, the success factors for new products, which were found from 
the literature search, were documented. One of the goals of this report is to verify the 
found success factors with managers from companies of high tech consumer products. 
A choice was made to do this by means of qualitative interviews. The main reason for 
this is because of the anticipated open-end character of the responses. 

Type of Interviews and Candidates 

Interview Type 
The intended approach of each interview, was to allow the interviewee to tell their 
story of one or more particular new product projects, which they were directly 
involved in. Since this type of approach could give a diversity of responses, 
qualitative interviews were considered to be the best choice. 

There are different interview types (Cassell & Symon, 1998): 

Structured interview: This type of interview uses a series of predetermined 
questions in a specific order. Responses by the interviewee 
can even be limited to a confirmation or negation. 

Qualitative interview: The qualitative interview on the other hand has a low degree 
of structure and has mainly open-ended questions. The 
perspective of the interviewee on the research topic is the 
goal as well understanding why they have this perspective. 

Structured open This kind of interview is a hybrid of the previous ones. It has 
response interview: as specific order and structure but includes open-end 

questions. 

For the purposes of this project a qualitative interview approach was selected. This 
was considered to be the most suitable approach, because the interviewees ' account 
and perspective of the situation is of interest. Although the interviews had a very 
open-end character, some structure had to be built in, in order to fulfil the goals of the 
interview within a reasonable period of time. The interviews had a self-imposed time 
limit of about one hour. This was considered to be sufficient time to retrieve the 
desired information. A longer interview time may have been unattractive for the 
interviewee and may not encourage participation. 
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Supportive documents were prepared for the interviewee to assist in structuring their 
response and aid in adhering to the time limit (in their own interest) . The open
endedness of the interviews was considered an important condition because this 
would allow the interviewee to tell their version without too many restrictions. It was 
thought that this way interviewees would have the freedom to give their own personal 
account of the project, and elaborate or dwell on issues that they themselves 
considered of importance. 

Candidates 
In order to verify the results of the literature a choice was made to interview managers 
who are or were directly involved in new product projects of high tech companies. 
The reason for this is because it was thought that they would be the most appropriate 
sources of information with regard to the activities of their projects. They would have 
had the most complete overview of events. The most suitable types of managers were 
thought to be general, project, product, and marketing managers. However, selection 
was not limited to these managers only and people from development and research 
were also approached. This was done in order to recruit candidates from a. larger pool 
and to obtain a broader and more balanced perspective of people involved in such 
projects. 

As a stand by option, in case insufficient or inadequate respondents could be found, a 
quantitative information collecting approach was considered in the form of a survey. 
A survey would of course have flexibility limitations in comparison to interviews. 

4.3 Interview Design and Methodology 

The interview design was closely related to the goals of the interview. The main goals 
of the interviews were to: 

• 
• 
• 
• 
• 
• 
• 

Allow the interviewee to tell their account of events of their project(s) 
Ask related open-end questions 
Identify activities that took place during the project 
Identify success factors related to the activities 
Determine project success 
Verify the findings found from literature 
Uncover further information (such as additional success factors and personal 
view of reasons behind success and failure) 

The interview was designed foremost with the intention to allow the interviewees to 
narrate their account of events of a project and provide their personal point of view. 
This was considered important, as it would allow them to recite events as recalled by 
themselves. Questions could be asked when deemed relevant to the information 
received during the interviews. The interview process would, in this way include 
active participation from the interviewer. During the interview, prepared help 
questions (see Appendix E) could be used based on literature findings and anticipated 
answers. To assist the interviewee, a list of key activities of the new product process 
was made (Appendix F). These also were to be used for assessment and comments 
from the interviewee. A list of success factors was finally given for assessment by 
appointing grades between one and three (also Appendix E). This list is intentionally 
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more extensive than that presented in the previous chapter, as it allows for more 
detailed and explanatory success factors. This assessment was to be supported by 
comments if possible, and additional success factors could be added to the list. 

Interview activities 

1. Write a standard letter explaining the purpose of the interview 
2. Find suitable interview candidates 
3. (Managers of high tech companies directly involved in high tech consumer 

product projects) 
4. Prepare the interview by setting up list of key activities, success factors found 

and help questions 
5. Find candidates through newspaper articles, internal company database and 

referrals 
6. Set up pilot interview to try out interview set up and technique 
7. Make changes if necessary 
8. Set up next interviews by contacting by phone and e-mail 
9. Conduct interviews and make changes if necessary (ongoing) 
10. Take notes during the interviews 
11 . Assess and comment on success factors found from literature 
12. Collect information and put into table 
13. Work out interview findings 
14. Compare with the literature 

In preparation of the interviews, a standard letter was written for the interview 
candidates who would be approached by mail (see Appendix D). The letter briefly 
explains the background as well as purpose of the project and requests participation 
by means of an interview. Suitable interview candidates were searched for in 
(newspaper) articles, an internal company database and mostly through referrals. The 
candidates were recruited by contacting them by phone or e-mail. The standard letter 
soliciting participation , was sent by e-mail. A pilot interview was set up to test the 
interview set up and practise interviewing technique. Some improvements were made 
as a result of this initial interview. 
Before the start of each interview , a brief introduction was given about the subject of 
the project as well as the goals of this investigation. The desired interview procedure 
was explained so that the interviewee could take this into consideration with regard to 
the planned time limitation of the interview. During the interviews responses were 
documented. As assistance during the interviews, prepared help questions were used 
during the interviews when necessary (Appendix E). Also a list of key activities in the 
new product process as well as success factors found from literature were given to the 
interviewees as an aid and for assessment (Appendix F). When requested, the initial 
interviewees were sometimes able to provide referrals of other potentially suitable · 
candidates. Subsequently, these possible candidates were contacted. This approach 
was repeated at each interview. 

4.4 Interview findings 

A total of 14 interviews were conducted amongst managers or persons that had held 
these or similar positions when directly involved in new high tech consumer products. 
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Five of the people interviewed were already retired. The interviewees were from two 
different high tech companies Philips and Siemens, both located in the Netherlands. 
Information relating to 12 different products was collected. Some of the interviewees 
were involved in projects involving the same products but in different functions. An 
introduction to the products and a synopsis of the findings per product is uncovered 
during the interviews is given below. 

Global System for Mobile communication (GSM) 
The GSM phone system (Global System for Mobile communication) definitely can be 
classified as a new to the world product (NTW). This product was new because it 
used digital technology for communication instead of analogue. The development of 
this cellular phone system was instigated by the European Commission (EC) as one of 
its subsidised start up projects (ESPRIT). The GSM project involved initially about 
nine companies that were responsible for delivering a particular module for the 
project. The development of the GSM system was split up into modules to speed up 
development, share the burden of the costs and eliminate redundancy. The results of 
the development were to be shared with the other development members ; royalty free. 
The GSM phone system is a major continuing success. Many countries worldwide 
have adopted it and it the handsets have become a commodity item. However the 
success of GSM has not benefited all its founding members to the same extent. 
In this case internal quarrels lay at the basis of failure . Three business locations of the 
company, in different countries, with already existing telecom activities wanted to get 
hold of the potentially lucrative mobile phone business. They were guaranteed 
government subsidies if they managed to obtain the entire business. This resulted in 
quarrels between these businesses and non-cooperation. There was reluctance to share 
knowledge that the businesses had with one another. To win management approval 
unrealistic budgets were submitted. Also there were internal quarrels at the board 
level as to whether this was a professional or consumer product. The start of the 
project was delayed by 12 to 15 months as a result of these problems. Consequently 
the resource planning was also delayed. 
In addition to this , the consumer electronics division of the company decided they 
wanted the mobile phone activity and top management was pressured to grant it. Even 
though part of the investments had already been made at the chosen location, the 
GSM activity was moved to the consumer electronics division in another country. 
Further delays were the consequence and key people left the company. Employees did 
not want to move to another country and development and manufacturing activities 
were therefore in separate locations. Competitors took advantage of the delays by 
doing business with the customers of the company (with which there had been close 
cooperation during development). 
By the time the activity had bee·n set up again at the new location they were 
technologically behind and the competition had already acquired a significant market 
share. Catching up was no longer possible . Furthermore, the company was not strong 
in miniaturisation, which was to be a crucial factor in the GSM business. 
The GSM base station activities remained in the original location and were reasonably 
successful. Eventually this was sold and the remaining GSM phone activity was 
halted . 
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Digital Compact Cassette (DCC) 
The compact cassette was the successor to the vinyl record in terms of sales. The 
compact disc did the same to the compact cassette in 1991. The DCC was a new 
product line, and not a new to the world product. The reason being that the Digital 
Audio Tape (DAT) already existed prior to the DCC as did the analogue compact 
cassette. The company offered both these products. In comparison to the existing 
analogue cassette, DCC offered high quality digital playback and recording. This was 
also offered by DAT, but the cassette dimensions were different to the analogue 
compact cassette, while they were the same for DCC, allowing for backwards 
compatibility. Consumers would be able to use their existing compact cassettes in 
new DCC equipment. 
Although DCC was technically a good product, it was a commercial failure. It did not 
catch on in the market. The CD was already a mainstream product, which had been 
readily adopted by consumers. It offered advantages such as random access while tape 
systems like DCC are limited to serial access. There were competitors with a 
competing system (MiniDisc), which was based on a small optical disc and offered 
some of the same advantages as DCC. Not enough partners were recruited to adopt 
DCC in their product lines and give it the necessary backing. "DCC was a solution to 
a problem that didn't exist. Nobody wants to record digitally . DCC is really for 
recording digitally, it is a not a consumer product." There is a need for random access 
and copying, which is found in today's CD and DVD burners. "DCC was only a 
temporary solution until the introduction of the CD burner." 

Digital Car Radio 
The Digital Car Radio can be categorised as a New Product line. Car radios are 
already in existence but are based on analogue technology. 
The development of Digital Car Radio was a result of the rapid market changes. 
Consumers today demand more features in car radios. Nowadays car radios are a 
standard item on a car, which are already built into the dashboard. The entire 
dashboard is supplied by a third party and the car manufacturers only needs to build it 
in. Car manufacturers do not continually want new car radio models when new 
features are available. In order to solve this problem, the Digital Car Radio was 
developed , as it allows the software and hence the features, to be updated. This way 
existing radio models can be upgraded so they are up to date. This solution also saves 
costs for the Digital Car Radio supplier, as the only changes that are needed are 
external design changes to the radio and a software upgrade. Developing a new radio 
each time is costly since the validation in the testing process is expensive. 

Digital Audio Broadcast (DAB) 
Like GSM this project was also subsidised by the European commission. DAB offers 
perfect audio reception. There is no interference in the radio reception. DAB was 
developed ten years ago and has remained in the background. Currently the BBC in 
England is offering digital radio broadcasts because it is subsidised by the 
government. 
DAB can be considered a New Product Line, as digital signal broadcasts already exist 
but are new to this company's product line. 
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"DAB is not a success because customers does not want to pay for perfect quality 
reception. There isn't a problem: customers are satisfied with FM reception quality." 
Although DAB is currently not a success, it is still being developed because car 
manufacturers are asking for it. They think that there might be a demand for it in the 
future. 

Compact Disc (CD) 
The Compact Disc was a breakthrough innovation (New to the World Product) at the 
end of the end of the 1970s and beginning of the 1980s. At that moment the Hi-Fi 
market was stable. The changes that the CD brought about were that the technology 
shifted from analogue to digital and from a large LP disc format to a much smaller 
format. The focus of the CD was on sound quality, ease of use, a non-contact medium 
and random access. The origins of the Compact Disc were based on eight years of 
research on the optical disc, which was intended for video using the Video Long Play 
Disc (VLP). There was insufficient market for the Video Long Play Disc however, 
and it wasn't a success. It was to be followed up by the Video Cassette Recorder 
(VCR). Despite the lack of success for the VLP, the knowledge gained from its 
development was used for the Compact Disc. 

Although the development of the CD and corresponding player was a technology 
driven project, for the first time an intentional multidisciplinary approach was used. 
Multidisciplinary teams were used and there existed a good working climate. This 
was supported by belief in the product, strong ambition, a strong project leader, 
solidarity and a product division leader providing the best human resources. There 
was also a matter of the existence of competition and a leadership position in 
development over these competitors. Unlike development, the research done for the 
CD however did not use a formal process. 

The CD player was developed with a modular architecture. The product architecture 
was well defined from the start and the quick building of an integrator (working 
model) was of great help. A major contributing factor, to make the CD and player 
possible, was that technological components that met the technical requirements had 
just become available at that point in time. This included the availability of new 
integrated circuits (of the just the right size) making digital processing (allowing for 
superior sound) and compactness possible as well as the manufacturability of the 
discs. 

Apart from these technological and organisational factors, there was also support from 
other companies. The development of the CD was co-developed with a major 
Japanese electronics manufacturer (Sony) . This co-development was essential and a 
major factor in its success, as it offered backing from a major industry player. 
Essential support was gained from the record companies who would provide the pre
recorded music on the CD. One of these companies was PolyGram, which was jointly 
owned by Philips and Siemens. The managers of these companies believed in this 
product. 

Prior to its development, a market study was conducted for the CD; but this was 
difficult because of its newness. 
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The CD and player was a high growth product. It was one of the fastest growing 
consumer electronics products. Despite it sales success, it was not a major financial 
success due to competition also offering the product. This was a consequence of it be 
accepted as a world standard; it allowed competitors to swiftly bring their products on 
the market. Royalties on the licenses for the CD however, do still provide income. 

Car Navigation 
Like the Compact Disc, Car Navigation was a New to the World Product. Its roots lie 
with research that had been done concerning Global Positioning Systems (GPS). GPS 
at that time was exclusively in use for military applications. The permission to utilize 
this technology for civilian use, made it possible to develop a car navigation product. 
The research and development of GPS, took a course of ten years before it was ready 
for implementation. Around the time of GPS becoming available for civilian use, the 
technological conditions existed for a consumer product. 
The development of the car navigation was done in very close cooperation with car 
manufacturers. This close cooperation was done to assess their interest in the product 
and the implementation in the car. The car navigation system also includes the car 
radio, which is built into the car, by the car manufacturers. This makes close 
collaboration essential. Due to the novel nature of this New to the World Product, an 
entire industry involving various suppliers, had to be built up to provide the necessary 
components for it. The basic elements of the car navigation system were standardised, 
with the goal of setting a world standard and consequently leaving the rest of the 
industry no choice but to adopt this as well. 
Although nowadays car navigation systems were a success and are (becoming) 
commonplace, the car navigation was not a financial success. As with the CD, 
royalties received on patents still generate revenues. 

Matchline Television 
The MatchLine television was a new genre of high-end innovative television products 
introduced in 1983. This premium brand is a new product segment (New Product 
Line). All the products belonging to this product line are labelled with the MatchLine 
logo. The latest and best technology is incorporated in this TV line under one brand 
name, giving at a unique character. The newest technological advances are introduced 
into these products first. Each year sufficient attention to the product line and 
innovation is needed to achieve this. 
This line of products is a success, leading to more growth and accounting for half of 
the turnover of the television group. It is used to hold back the competition and to 
establish market perception of a technological leadership position. The introduction of 
the MatchLine television was not met favourably by marketing, as it was an unknown 
segment. 

Compact Disc Recorder (CD-R) 
The Compact Disc Recorder (CD-R) was a product developed at the end of the 1980s. 
The CD-R made it possible to record onto a CD a single time (Write Once). This 
product can be classified as an addition to an existing product line (CD). Initially 
there was no interest to develop this product. However, partner Eastman Kodak 
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financed its development removing any barriers. The CD-R was positioned for the 
personal computer (PC) market. Its initial price point was too high and had to be 
reduced so that it could be adopted by the limited budget PC market. By setting a 
lower price, it needed to be manufactured in larger quantities. Large sales volumes at 
a lower price generated more revenue. This strategy helped claim a dominant space in 
the market and finance further research and innovation leading to the development of 
DVD recording ten years later. 

Digital Versatile Disc Recorder (DVD recorder) 
The development of the DVD recorder was the direct result of the CD-R. As was the 
case with the CD, initially the DVD was for playback only. At the end of the 1990s, 
DVD recording also became possible. Its development took ten years. The DVD-R 
was developed in close cooperation with multiple departments using a team approach. 
This was used to speed up the development time and consequently the time to market. 
Bringing DVD recording fast to the market was not the main goal; but the quality and 
price was. Criteria were set for which goal should be met. 
Unlike with the CD, competitors were developing rival recordable DVD formats . As a 
result, a marketing team was set up to inform the world market of the values and 
arguments in favour of this specific DVD format, over that of the competitors. Key 
technology journalists were given early access to the product and given privileged 
treatment. Extensive market research was done, using focus groups and customers 
who already had CD-R. Compatibility test by third parties were organised to give the 
new DVD recordable format more credibility. Partners and alliances were formed to 
back the new DVD recordable especially; in the PC industry . At an early stage a disc 
manufacturer was contracted to make the new discs. 

Facsimile Machine (Fax machine) 
The facsimile machine allows documents and images to be transmitted electronically 
over telephone lines and be reproduced on the receiving end through another fax 
machine. The unique feature in this New to the World Product was the basis for its 
take-off success, which was initiated in Japan. Due to the nature of Japanese 
characters, typed text is problematic. The fax machine made it possible for Japanese 
written text to be sent swiftly. The success in the Japanese market resulted in large 
volume productions, which consequently made lower prices possible. The price fall 
eventually made it affordable and attractive to the western markets. 

Compact Disc Interactive (CD-i) 
The Compact Disc Interactive (CD-i) combined the audio CD and television in an 
interacti ve system. CD-i offered a change in the usage of TV, from passive TV 
watching to interactive usage. Market studies carried out by professional bureaus 
showed that there was interest for this product from the consumer side. Large amounts 
of financial resources were invested into the CD-i project, and it enjoyed top 
management (CEO) backing. Although it was technically a good product, and 
consumers who had bought the machine were very satisfied with it, it was a failure. 
The reasons for failure were due to the positioning of the product and the market 
launch. CD-i was positioned for education and entertainment. A lot of effort was 
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required to explain what the 'i' stood for, what it could be used for. The message why 
the product should be bought did not come across clearly to the consumer. CD-i was 
launched into the market too early. At that time it was not yet ready for market 
acceptance; its lifecycle was too early. The decision to bring it to the market was one, 
which was made partially on intuition. There was no reference point which one could 
make use of, as it was a totally new type of product. Another important factor for its 
failure was the lack of sufficient software titles available for CD-i. Those software 
titles that were made available, needed translation into many different languages; a 
time consuming process. 

Video 2000 
Video 2000 was a consumer Video Cassette Recorder (VCR). Although there already 
existed video cassette players prior to its launch, Video 2000 qualifies as a new to the 
world product, because it had the ability to not only playback but record as well. 
Furthermore it offered the time-shift function. Video 2000 was considered to be 
technically superior. The cassette used by the VCR could be recorded on, on both of 
its sides, thus allowing a doubling of the recording time; up to eight hours. At the time 
of its development, two other competitive VCR formats were already on the market; 
VHS and Betamax. These formats were deemed to be technically inferior to V2000. 
Despite its technical superiority, the V2000 system ended up as a failure. The reasons 
leading to its failure can be attributed to several factors. Crucial pre-recorded movies 
were absent from the V2000 format, making it unpopular over the VHS format, which 
did enjoy this support. At the time of its release, the VHS format (although with 
playback capability only) had enjoyed a head start having been on the market for 
several years. Nonetheless, in this period it had gained a large market share. This was 
achieved by introducing a low cost affordable player to view pre-recorded movies at 
home. The momentum generated from these sales allowed it to gain popularity and 
establish its large market share. Its mass adoption in both Japan and the USA (the 
largest market) aided in securing backing from the Hollywood studios for supplying 
the pre-recorded movies, helping VHS (in contrast to Video 2000) gain critical mass 
at an early stage. 
Furthermore, the VHS format was designed for the US market, whose NTSC standard 
was also in use in Japan. Other Asian countries quickly adopted the VHS standard as 
a result of its popularity and its NTSC standard support. As a countermeasure to the 
dominance of VHS in Japan and the US, V2000 was released in Europe first (where 
the PAL standard is used instead). Although support was gained for V2000 from other 
European electronics companies, these were insignificant in stature when compared to 
the Japanese companies. The V2000 VCR was relatively expensive due to it being 
manufactured in Europe. VHS VCRs on the other hand, were already then being 
manufactured in low cost Far East countries such as Singapore and Malaysia. 

Senseo Crema 
The Senseo Crema is a coffee machine system that has been a recent ongoing success. 
The unique feature of this coffee system is that it offers convenience for the customer, 
by using simple to use 'Coffee Pads'. These pads are coffee filters, which contain a 
preset amount of coffee. The pads can easily be placed into the Senseo Crema coffee 
machine which provides sufficient coffee for just one or two cups. 
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The Senseo crema is a revision to an existing product line. This coffee machine 
system was developed in cooperation with a well-known coffee supplier. This alliance 
made it possible to form a reliable recognisable brand image and combined marketing 
effort. The convenience it offers is its strongest success factor. 

The main findings from the interviews are represented in table 4.1. 

In addition to finding out about successful and unsuccessful products, the 
interviewees were asked to give their opinion about the success factors found in the 
literature. Each interviewee was asked to assign a grade between one and three to a 
prepared list of success factors. The grade was intended to indicate to what degree the 
success factors were in their opinion relevant to the success of a product or project. Of 
more importance to just the grade, the interviewees were asked to give comments 
where possible to clarify the given grade. The grade results were collected in table 
4 .2. 

Success Factors of New High Tech Consumer Products 31 



Table 4.1 Resu Its of the interview findings 

Product Type SIF Reasons NPD Activity observations 
GSM NTW F Internal quarrelling No Initial Screening: was a subsidised project 

(New to the Multiple project delays No Trial sell: customers were already acquired 
World Software took long to develop (development involved close cooperation with 
Product) Project was moved to another country after customer) 

initiation 
Project lagged in technology 
Competitors had gained too large a market share 

DCC NPL F No need to record digitally (not a consumer Preliminary market assessment, Detailed market 
(New product) . study, Predevelopment business financial analysis 
Product Competition from already existent CD and later were poor/ignored 
Line) the CD recorder. 

Insufficient partner backing 
"Presidential" product 

Digital Car NPL s Resolves the problem of fast market changes Co-development/ demand coming from customer: 

Radio through the feature of upgradeable software, and no traditional NPD approach 
therefore cost savings. 

DAB NPL F Customers do not want to pay for perfect quality Preliminary market assessment: market need 
reception. requires to be studied better 
FM reception quality is satisfactory. 

CD NTW s Superior technology and audio quality No Trial sell 
Good development organisation 
Emergence at just the right time, technology 
conditions were right 
Good partnership (Sony) 
Enjoyed industry backing 
Backing from recording industry 

Car NTW s GPS standard available for use No Trial Sell: was developed in conjunction with 

Navigation Emergence at just the right time, technology car industry 
conditions were right 
Close cooperation with car manufacturers 
World standard 

MatchLine Addition s Premium brand with latest technology Detailed market study: product positioned in a 

TV High margin product 
Perception of technological leadership 

new segment 



Table 4.1 Results of the interview findings (continued) 

Product Type S/F Reasons NPD Activity Observations 
CD Improve s Mass manufactured to achieve a low selling Detailed market study: product positioned for PC 

Recorder ment price for target market market 
Wide scale adoption 

DVD Improve s Time to market was realised through team Detailed market study: extensively done 

Recorder ment approach Market Launch: was a cornerstone to the project 
Extensive market research 
World-wide marketing offensive 
Gain partners and form alliances 
Learn lessons from the CD 

Fax NTW s Ability to print free form characters Market launch : was not worldwide but in a 
Success achieved initially in foreign market specific market 
Mass production made lower prices possible 

CD-i NPL F Poorly positioned: Unclear message to Preliminary market assessment. Detailed market 
consumers ,vhat could be done with it study, Predevelopment business financial analysis 
Market Launch was poor and badly timed were poorly done 
Lacking in available software Market launch went wrong 

V2000 NTW F No standardisation Preliminary market assessment: competitive 
Absence of crucial pre-recorded movies situation not recognised 
Competitive product was already established, Detailed market study: overlooking crucial 
critical mass had been obtained strategic factors 
No focus on US market 
Relatively expensive product 

Senseo Revision s Alliance with coffee supplier Detailed market study and Market launch: were 

Crema Offers convenience, easy to use system (for just central to success 
one or two cups) 
Attractive external design 
Strong brand image 
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Table 4 .2 Success Faclor grading 

Success factors for (new) products 
Superior product 
Strong market orientation 
International orientation 
More predevelopment 
Sharp and early product definition 
Properly executed launch 
Right organizational structure and climate 
Top management support 
Technological and Marketing synergy 
Aim at attractive markets 
Sharper project selection 
Project control / Quality of execution 
The resources must be in place 
Speed 
Stage gate system 
Protection of intellectual property 
Dominant design 
Secure access to Complementary assets 
Consumer Innovator/ Lead users 
Learning 
Non-product advantaqe 

Grading: 
I : Not so important 
2: Fairly irnporlant 
3. Very important 

Interviewee 
a b C d 
2 3 3 3 
3 1 3 3 
1 1 2 2 
2 2 3 3 
3 1 3 3 
2 2 3 3 
3 1 3 2 
3 3 3 3 
2 2 3 2 
2 2 3 3 
2 3 3 3 
3 3 3 2 
3 3 3 3 
3 3 3 3 
3 1 2 3 
3 2 3 3 
3 1 2 3 
3 1 3 3 
2 3 2 2 
3 2 2 3 
3 3 2 2 

e f g h I 
2 3 2 3 1 
3 1 3 2 2 
2 3 2 1 2 
3 2 3 1 2 
3 2 3 1 2 
3 2 3 3 3 
3 3 3 3 3 
3 3 3 3 2 
3 2 2 1 1 
2 2 3 3 3 
3 3 3 3 2 
3 2 3 3 3 
3 2 2 3 3 
3 3 3 2 3 
3 1 3 1 1 
3 3 3 1 2 
2 3 3 3 2 
3 2 2 3 3 
3 1 2 3 1 
3 1 3 3 1 
2 3 2 3 3 

Frequency 
j k I m n 1 2 3 
3 3 3 3 3 1 2 11 
3 3 3 3 3 2 2 10 
3 2 1 2 1 5 7 2 
3 2 2 2 2 1 8 5 
3 2 3 1 2 3 4 7 
3 3 2 3 3 0 4 10 
3 3 3 3 3 1 1 12 
2 3 2 2 3 0 4 10 
1 3 2 2 3 3 7 4 
3 3 3 2 1 1 5 8 
3 3 2 1 1 2 3 9 
3 3 2 2 3 0 4 10 
3 3 1 2 2 1 4 9 
3 3 3 3 3 0 1 13 
1 1 3 2 3 6 2 6 
3 3 3 3 3 1 2 11 
3 2 2 3 3 1 5 8 
2 1 1 1 2 4 4 6 
2 2 2 2 3 2 8 4 
1 3 2 3 2 3 4 7 
3 3 3 3 2 0 5 9 
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4.5 Comments from interviews 

The following comments made by the interviewees were not specifically related to a 
particular product, but have a general value towards high tech consumer products. The 
comments have been categorised. 

New products 
"New product success is luck /chance." 
"Whatever is made possible with technology, reaches the market." 
"If an idea is thought to be possible it is always made possible from a technical 
standpoint." 
"New products are an iterative process." 
"Large companies don't generate many innovate products anymore. They just buy the 
smaller companies, which are innovative. These smaller companies don't have the 
resources to bring the innovation to the market. They need the larger companies, who 
can do this." 
"Many new products are too innovative and get shelved." 
"Usability and image are important factors for the product." 

"A product has to be a solution to a problem." 
"A product that is not a solution to a problem will not be a success." 
"There are products that solve problems that are not a problem (at the moment)." 
"Solution: Wait until the problem exists." 

High tech products 
"The assortment of high tech products is renewed every year. The trend is moving to 
every six months." 
"Products are renewed to stay up to date." 
"Each time new features are brought to the products." 
"The features are then hyped up." 
"Consumer electronics is about design, image and hyping up of features." 
"Success in the CE business has to do with adding new features, just to stay up to date 
and on par with the rest of the ind us try." 

NPD & Stage-Gate 
"The use of key activities in NPD does not work for innovative products. Use it with 
existing products." 
"A formal multistage, disciplined new product approach (Stage-Gate system) is not 
used in practise." 
"In practise the Stage-Gate system isn't used, it has too many steps. It slows you 
down and is too bureaucratic." 
"Stage-Gate is known, but simply not used." 
"The use of a Stage-Gate system is the typical consultant approach." 
"The formal Stage-Gate system only works with relatively existing products. This 
approach does not work with truly new innovative products (new to the world). In 
practise, this approach doesn't make much sense for new innovative products." 
"Very innovative products deviate from the process." 
"Although it initially slows down the process, Stage-Gate does speed it up in the end." 
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NPD activities 
"With new innovative products a start was made after the idea. No special idea 
generation process was followed." 
"One can just see that a development will be a success, but not necessarily when (it 
could take ten to twenty years)." 
"Customer focused product: customer doesn 't know what he wants." 
"Customer product tests: Not done really." 
"Trial sell : not done. Sony for example just makes many variants of a product and 
puts them in the market. Japan is a good market for this type of practise." 
"Use market research activities only close to customer's sense of reality." 
"Early product definition: is good for a good product but does not lead to product 
success." 
"Philips stops product activity before it really starts to take off in the market. An 
example of this is the decision to stop with CD in the car thinking the future would be 
in tape. Technical difficulties and the thought that one would not be able to hear the 
difference in sound quality within the car were some of the reasons to stop." 

Market 
"It is important to bring innovation on the market on time." 
"Time to market is crucial from a market point of view." 
"Price erosion of high tech products is 20 % per year so don't delay a product." 
"Show consistency and vision towards the market." 
"Show product leadership. Claim and keep that position." 
"Knowing when to stop is a success factor. " 
"It is important to realise when growth takes place and when the life cycle of a 
product ends." 

Product Champion & Organisation 
"A product champion is needed for success. Someone who believes in the product and 
pushes the idea." 
"Give space to innovative individuals." 
"A new product team should include all disciplines." 
"Everybody should have the same goals to bring a project to a success." 
"Company pride plays a large role in continuing product development despite large 
losses. National pride also plays a role." 
"A dominant boss that is obsessed with a product is another reason for continuing 
product development. " 

Strategy 
"A technology roadmap is needed to determine direction and new products. " 
"Securing access to key components is vital to achieving time to market." 
"Partnerships are needed. Not the number, but the quality of the partners is 
important. " 
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5. Analysis 

5. 1 Introduction 
This chapter analyses and explains the interview findings from chapter 4. The 
interview findings are compared with the findings from literature. 

5.2 Analysis of the interview findings 

The interview findings per product are analysed in this paragraph. 

Global System for Mobile communication (GSM) 
The GSM phone was a New to the World Product. The GSM project had a great 
financial prospect. It created a new business opportunity and involved for the first 
time state of the art digital radio communication. Although analogue cellular 
technology was already in use, with GSM, digital technology was used for the first 
time. After idea generation, initial screening is the first step proposed in New Product 
literature. These steps were not performed in the textbook sense. This was because it 
was a subsidised European project involving many other companies in partnership. 
The opportunity to start a new business and also receive subsidy made this a very 
attractive project option. Furthermore, radio communication was already an existing 
business for this company so much of the knowledge and resources were already 
available. 
Other reasons for participation were that the telephone company involved in 
development, was already the main customer and they wanted to implement GSM. In 
order not to lose this customer to competitors, they had to go along in the project. 
Trial sell was also an omitted step because it is not relevant here due to the 
involvement of the customer in development. 

The following Success Factors (based on the reasons), are identified as attributable to 
the outcome of the project: 

Main Attributable Success Factors: 
Product advantage: By the time the product was ready, it was technologically lagging 
compared to its competitors 
Technological Synergy: The software skills were poor leading to delays in delivery of 
modules. Software needed to be outsourced because the skills were insufficiently 
available in-house. 
Top Management Support , Control and Skills: Although management commitment 
existed, interference had a negative impact on the outcome of project 
Speed to market: Time to market could not be achieved because of continuous project 
delays 
Costs: Budget overruns were influenced by delays and reorganisations 
Internal/external communication: very poor; quarrels and non cooperation too place 
Organizational factors: poor climate 
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Digital Compact Cassette (DCC) 
The DCC was a New Product Line (NPL) that was a commercial failure . According to 
previous study by Allen, (1993), the DCC was developed from a customer driven 
approach. Philips' research showed there was a need to replace the compact cassette. 
Having learnt from previous mistakes, a wide variety of pre-recorded music was made 
available at market launch. It was even identified that the recording facility in the tape 
recorder is rarely used. 
Technically DCC was a good product, but there was no need for it from the 
customer's perspective. Like Philips had identified, the recording feature is seldom 
used, yet this is a main feature of DCC. The need to replace the analogue compact 
cassette was to a certain extent fulfilled by the CD, which offered random access. 
Also the image of DCC (a cassette) was superseded by the CD (optical disc). The 
results of the upfront predevelopment activities seemed to have been incorrect or 
ignored. There was also a competitive product (MiniDisc) on the market, which 
unlike DCC, was based on an optical disc. There was insufficient partner backing for 
the DCC. 

Main Attributable Success Factors: 
Product advantage: Was not perceived by the customer, it still offered serial access 
while the CD was already an accepted product perceived as superior and did offer 
serial access. 
Market potential: There was little market need for DCC as a consumer product. 
Market competitiveness: Competition was offered from the MiniDisc 
Protocol: Specifically, real customer needs and wants were not identified 
Top management support: This had a negative impact on outcome because the DCC 
was a 'presidential project' , and had to be supported. Belief in the product and 
company pride got in the way. 

Digital Car Radio 
There was not a traditional NPD approach, as the idea came from both the radio 
manufacturer and the car manufacturer. The product solves a problem for both 
manufacturers. It is much easier to make changes to software than to develop new car 
radio models. 

Main Attributable Success Factors: 
Strategy: Proactive, as it solves the problem of fast market changes 
Costs: Cost savings by reducing development and eliminating validation and testing 
costs 

Digital Audio Broadcast (DAB) 
This is more of a technology than an actual product at the moment. This technology 
did not take off because there was no customer need at that time. The preliminary 
market assessment which studies possible market acceptance is absent. 

Main Attributable Success Factors: 
Product advantage: the need for the technology was not perceived by customer 
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* Currently there are some DAB products on the market, as some countries are 
offering this digital radio service. A future study is needed to see if the product 
becomes a success in the future. 

Compact Disc (CD) 
The development of the CD used a multidisciplinary approach similar to the Stage
Gate system. Most of the criteria for successful product development were used. Also 
the time of development was just right, with the necessary components being 
available at that time. There was an 'outbreak' of the technology. Although it was a 
new to the world product, it has some elements of an incremental innovation as it had 
the VLP as its predecessor, which used the same technology, but was a failure. Due to 
this failure there was much uncertainty about the CD as product. 
No trial sell was performed for the CD. At that point in the NPD process the 
investments are already so large that there is no turning back. Development of the CD 
was technology driven . 

Main Attributable Success Factors: 
Product advantage: perceived by customer 
Technological synergy: good fit 
Strategy: reactive, due to saturated Hi Fi market 
Top Management Support: received full backing 
Organizational factors: team approach 

Car Navigation 
Similar to the CD this new to the world product was made possible because of the 
right conditions existing at the right time. An entire industry had to be built from the 
ground up to supply the necessary components. Like with the CD, a partnership was 
set up. This time it was with car manufacturers. Also a world standard was developed 
to ensure adoption by the rest of the industry and patents were secured. These patents 
still generate revenues for the company. 
Also here trial sell did not take place, as there was a lot of certainty concerning the 
product and technology. The product was being developed in cooperation with the car 
manufacturers, so there was already a customer for it. The large investments had 
already been made. 

Main Attributable Success Factors: 
Company resources: new manufacturing facilities needed to be set up to deliver new 
components 

MatchLine Television 
As an addition to an existing product line the MatchLine TV system was, positioned 
in a new segment. It targeted a group of customers that are willing to spend higher 
prices for the best technology (early adopters). This product line also helps to 
establish the image of a technological leader. Initially there was uncertainty about this 
segment due to fear of the unknown. 
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Main Attributable Success Factors: 
Product advantage: The latest and best technology was included in the TV line, 
making it stand out from the rest and being perceived as superior. 
Strategy: proactive, creates a new market segment that generates more revenue and 
establishes innovative image 

Compact Disc Recorder (CD-R) 
Initially Philips did not want to make the Compact Disc recorder, which has a write 
once, capability. The barriers were removed after external financing . To bring down 
the price it was mass manufactured to cater to the PC industry. Product positioning, as 
part of a detailed market study is the key for this product. Due to the PC industry 
being the main customer here, the product had a market and was able to be successful. 
Had the product been launched for the end-user customer, the adoption rate would 
have been much slower because of the high price. 

Main Attributable Success Factors: 
Strategy: wide scale adoption through low price and mass manufacturing 

Digital Versatile Disc Recorder (DVD recorder) 
For the DVD recorder an extensive market study was done. Since there were 
competitors developing rival DVD recording formats there was a lot at stake to not 
lose. Lessons learnt from the CD, were taken into account. There was as urgency to 
speed up development, but not bring the product to the market to early, but rather at 
the right price. Market launch got a lot of attention, to influence the media. By 
partnering with the PC industry , large customers were secured. 

Main Attributable Success Factors: 
Product advantage: perceived by customer leading to faster adoption 
Strategy: perception of being the market leader. Acquire a large market share 
Internal/external communication: partnership with other companies 

Facsimile Machine (Fax machine) 
The product was positioned in a market that had a specific reason for adoption. By 
mass manufacturing, the price was brought down to making wide scale adoption 
possible. 

Main Attributable Success Factors: 
Strategy: start in specific market, and then increase production to attain lower prices 
and mass adoption 

Compact Disc Interactive (CD-i) 
Clearly the predevelopment activities and the market launch were flawed . The product 
was poorly positioned and was brought onto the market too early. The business 
potential was portrayed too positively. As the CD-i was a presidential project, too 
many financial resources were spent on it. 
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The product idea or concept was good however. Compare this with the Sony 
PlayStation today, which is a large success and is a similar machine but correctly 
focussed on one category; games. 

Rosen ( 1998), identified several problems with the CD-i launch. The product was 
targeted to the wrong group, with software mainly in the game category. The price 
was too high, the remote control was flawed, there was insufficient software and 
customers were confused over what it could do. 

Main Attributable Success Factors: 
Product advantage: not perceived and understood the by customer 
Strategy: the product was poorly positioned 
Market potential: there was a lack of customer need for the product 
Proficiency of Market related activities: market launch was especially poor 
Top Management support: had a negative impact due to being a presidential project 

Video 2000 
The later entry on the market with a superior product was not enough to establish 
V2000 as the predominant VCR system. The unavailability of crucial pre-recorded 
movies for V2000 and the market share gain for the VHS were fatal decisive factors. 
Philips continued too long with support for their V2000 format. They believed its 
technical superiority would give it its edge in being accepted as the standard . 
Company pride and stubbornness also played an important role in continuing its 
support. 

Main Attributable Success Factors: 
Market Competitiveness: not competitive with regards to price and service (movies), 
alternative systems had gained a grip on the market 

Senseo Crema 
The detailed market study to understand user needs and wants and concept test were 
done. The user need was convenience. Concepts tests were done with regard to the 
design of the product and comparing to other machines. Market launch was a joint 
effort by both the companies. 

Main Attributable Success Factors: 
Product advantage: perceived by customers (ease of use) 
Proficiency of Market related activities: is a major factor, which is a joint effort of 
both companies 
Internal/external communication: alliance with other company 

The main attributable success factors per product can be found summarised in table 
5.3. This table is an extension of table 4.1 from the previous chapter. 

Success Factors of New High Tech Consumer Products 41 



5. Analysis 

Success Factor Grading 
The grading of the success factors took place at the end of the interviews. Its goal was 
to. verify the success factors found in literature with the interviewees. Verify their 
knowledge of these success factors and find out to what degree they are relevant and 
important to the business of new high tech consumer products. 
From the results of the grading in table 4.2 from the previous chapter, a bar chart was 
composed. The chart (Figure 5.1) shows the distribution of the grades. 

Success Factor Grading 
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Figure 5.1 Success factor grading 

From the chart we can make out that the interviewees found most of the success 
factors were found to be very important. Most notable, is that a systematic new 
product process (Stage-Gate system), as proposed and supported in the new product 
development literature, was considered as not very important by many of the 
interviewees. Some of the comments given by the interviewees on some of these 
success factors are given in table 5.1. 
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Table 5.1 Success Factor commentaries 

Success Factor Comments 
Superior product Market needs to be ready for acceptance 

Should deliver a solution to the user 
Superiority should be perceivable by the 
customer 
Price and product coolness can be of more 
importance. 

A strong market orientation Focus on customer needs and wants 
Look at the competitive situation 

International orientation Start locally with a product 
Include regional differences 
Include target group differences 

More Predevelopment Not so relevant 
Sharp and early product definition Focus on the intended product 
The right organizational structure, Close proximity not necessary due to 
design and climate videoconferencing capability 
Top management support Helps, but not a necessity 
Technological & Marketing synergy For every dollar spent on R&D an equal 

amount should be spent on Marketing and 
sales 

Aim at attractive markets Create rather than aim at an attractive 
market 
Market potential is dependent on the 
competitive situation 

Sharper project selection Not so much an issue 
Speed Time to market is important but don' t be 

too early 
Stage-Gate system Its just a tool; tends to be too bureaucratic 

and slows development down 
Dominant design Achieve/Use a world standard 

Depends on the product 
Industrial momentum plays a significant 
role 

The comments given by the interviews provided more enlightening information than 
the chart by itself it reveals the motivation behind the given grade and the underlying 
understanding of the success factor in relation to the business of new high tech 
consumer products. 

The interviewees were asked to provide any additional success factors, which they 
thought, were missing or important for new high tech consumer products. The 
following were identified: 

Strategy : was appropriately identified by some as an important factor. These included 
product positioning strategy and the fit between the new product and the company's 
strategy. 
High Volume production: is a critical factor, as especially the high tech consumer 
market is a high volume production business. 
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Distribution channels: falls in the category of securing access to complementary 
assets 
Non-imitable technology: desirable due to fast paced competition, but difficult to 
achieve 
Being a recognised player in the market: this belongs to the category of non product 
advantage 
Consumer Price: Belongs to superior product/ product advantage. Consumer products 
should be developed to meet a target selling price. 
Enthusiasm about product/ coolness factor I word of mouth: belongs to the categories 
of superior product and early adopters' 

5.3 General analysis 

Considering the findings from the literature and the analyses of the findings the 
following observations can be made: 

Although many of the products were a success, they were not always a financial 
success. This was the case with the CD, which was a success in the market but not 
financially. In the case of the CD-R the goal was to achieve success by gaining wide 
scale adoption and a dominant market position. The products discussed here include 
products, which have stemmed from previously unsuccessful products. It takes several 
product iterations based on a particular technology before a successful product is 
developed. An example of this can be seen with the VLP, which was not a success, 
but the CD that followed was. The next product in the chain based on the same 
technology and the original concept of the VLP was the CD video (CDV). This 
however was not a success even though it was based on the successful CD. The price 
was right for the product but it was not accepted as a world standard. This was a 
crucial factor. Furthermore it could not convince the consumer. The follow up 
product, the DVD did offer digital picture quality as well as digital sound in the same 
CD sized format. Here all the criteria for success were met and the product is a 
success with very high market acceptance and growth. 

For the products that could be categorised as a failure, the upfront activities were 
mostly to blame. However, market launch, the last key activity in the NPD process 
was also an important factor. This corresponds with the studies done by Cooper, 
where in 74% of the cases the market study was deficient and product launch was 
deficient in 54% of the cases. 
For the successful products the predevelopment activities were also involved, but they 
were successfully implemented. When comparing the success factors that occur in 
these two categories, product advantage and strategy occur consistently for successful 
products. Also for failed products this is the case, in addition to market potential and 
top management support. Product advantage (a superior product) occurring in both 
successful and unsuccessful products is the top ranking success factor in literature. 
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Table 5.2 Comparison of characteristics for successful and unsuccessful products 

Successful products Unsuccessful products 

Upfront activities well Upfront activities not 
Activities performed well performed 

Market launch poor 
Product advantage Product advantage 

Success factors 
Strategy Strategy 

Market potential 
Top management support 

In practise there is a difference between what the literature prescribes for the NPD 
process and what the companies did . Although many of the NPD activity steps were 
used in the projects, not always are all the steps performed. Mainly these were the 
upfront activities. In some cases, where the upfront activities are concerned, it has 
lead to failure. However, activities such as trial sell and trial production are regularly 
left out all together. They are not always considered necessary as the product goes 
straight into high volume production. Customer tests were also frequently omitted but 
are nowadays being done more often. As suggested in the literature many of the 
successful products were developed with collaborative teams from multiple 
disciplines. 

There was high level of consistency of the answers and comments given by the 
interviewees. There was however, a difference concerning the way managers with a 
development position thought about the Stage-Gate NPD system and the way that 
many of the other managers thought about it. Those managers interviewed from a 
development background, did not think the system was useful ; they said it was not 
used in practise. It was thought to be too bureaucratic and slow down the process and 
that a Stage-Gate system only works with relatively existing products and not with 
truly new innovative products (New to the world). The formal Stage-Gate system is 
seen as too rigid and sequential. 
Many of the other managers did generally think the Stage-gate NPD system does 
work. At first the process is slow but at the end, the total lead-time is less than without 
using the system. Even though the Stage-Gate system was clearly known about, there 
seems to be misconceptions about its working. It is supposed to assist and speed up 
the process of bringing products to the market. Also it is supposed to be flexible and 
not bureaucratic. 

The general comments given by the interviewees showed a lot of consistency. The 
following points stand out: 

• 

• 

• 

Although there are technical challenges to a product, they can always be 
overcome. Ideas for new products can be realised from a technology 
standpoint. This factor does not get in the way of making a product a success. 
The development of products is an iterative process. Any technological 
innovations, which are developed , reach the market. Products that are not 
successful can still be successful in the future , when the time is right. 
Successful products are those that solve a problem for the customer. 
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• Ideas for innovate products do not arise from an idea generation process. A 
new development or technology is recognised as having a potential 

• A product champion is needed to push an idea to become a success 
• External design of the product, brand image and hyping of features are 

important aspects for new high tech consumer products 
• Typical of the high tech consumer product business is that most of the 

products are incremental. New features are added each time just to stay up to 
date. 

• Since the customer does not know what they want, perform market studies that 
are close to the customer's sense of reality. 

• Stage-Gate systems are not used in practise, they are only suitable for existing 
products. Innovative products deviate too much from the process. 

• High tech products are mass produced right from the start of production 
• Partnerships are needed to gain product standard support and speed adoption 

and diffusion 
• Time to market is crucial for the new high tech products, but they should also 

not be introduced too early. 
• Protection of intellectual property is needed 
• Have enough distribution channels to make products widely available 
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Table 5 J Results of the interview findings including the success factors 

Product Type SIF Reasons 
GSM NTW F lnternal quarrelling 

(New to the Multiple project delays 
World Software took long to develop 
Product) Project was moved to another country 

after initiation 
Project lagged in technology 
Competitors had gained too large a 
market sha re 

DCC NPL F No need to record digitally (not a 

(New consumer product). 
Product Competition from already existent 
Line) CD and later the CD recorder. 

lnsufficient partner backing 
"Presidential" product 

Digital Car NPL s Resolves the problem of fast market 

Radio changes through the feature of 
upgradeable software, and therefore 
cost savings . 

DAB NPL F Customers do not want to pay for 
perfect quality reception. 
FM reception quality is satisfactory. 

NPD Activity observations Main attributable Success Factors 
No Initial Screening: was a Product advantage: technologically 
subsidised project lagging 
No Trial sell : customers were Technological Synergy: poor software 
already acquired (development skills 
involved close cooperation with Top Management Support, Control and 
customer) Skills: poor, had negative impact on 

outcome of project 
Speed to market: very poor, continuous 
delays 
Costs: influenced by delays and 
reorganisations 
Internal/external communication : very 
poor; quarrels and non cooperation 
Organizational factors : poor climate 

Preliminary market assessment, Product advantage: not perceived by 
Detailed market study, customer 
Predevelopment business financial Market potential : lacking 
analysis were poor/ignored Market competitiveness : lacking 

Protocol: customer needs not identified 
Top management support: had a negative 
impact on outcome. Was a 'presidential 
project' 

Co-development/ demand coming Strategy: Proactive, as it solves the 
from customer: no traditional NPD problem of fast market changes 
approach Costs: 

Preliminary market assessment: Product advantage: not perceived by 
market need requires to be studied customer 
better 
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Product 
CD 

Car 
Navigation 

MatchLine 
TV 

CD 
Recorder 

DVD 
Recorder 

Fax 

Type SIF 
NTW s 

NTW s 

Addition s 

Improve s 
ment 

Improve s 
ment 

NTW s 

Reasons 
Superior technology and audio 
quality 
Good development organisation 
Emergence at just the right time, 
technology conditions were right 
Good partnership (Sony) 
Enjoyed industry backing 
Backing from recording industry 
GPS standard available for use 
Emergence at just the right time, 
technology conditions were right 
Close cooperation with car 
manufacturers 
World standard 
Premium brand with latest 
technology 
High margin product 
Perception of technological 
leadership 
Mass manufactured to achieve a low 
selling price for target market 
Wide scale adoption 
Time to market was realised through 
team approach 
Extensive market research 
World-wide marketing offensive 
Gain partners and form alliances 
Learn lessons from the CD 
Ability to print free form characters 
Success achieved initially in foreign 
market 
Mass production made lower prices 
possible 

NPD Activity observations Main attributable Success Factors 
No Trial sell Product advantage: perceived by 

customer 
Technological synergy: good fit 
Strategy: reactive, due to saturated HiFi 
market 
Top Management Support: received full 
backing 
Organizational factors : team aooroach 

No Trial Sell: was developed in Company resources : manufacturing 
conjunction with car industry facilities needed to be set up to deliver 

new components 

Detailed market study: product Product advantage: perceived by 
positioned in a new segment customer 

Strategy: proactive, create a new market 
segment 

Detailed market study: product Strategy: wide scale adoption through 
positioned for PC market low price and mass manufacturing 

Detailed market study: extensively Product advantage: perceived by 
done customer, fast adoption 
Market Launch: was a cornerstone Strategy: market leader perception, 
to the project market share 

Internal/external communication: 
partnership with other companies 

Market launch: was not worldwide Strategy: start in specific market, then 
but in a specific market increase production to attain lower prices 

and mass adoption 



Product Type SIF Reasons NPD Activity observations Main attributable Success Factors 
CD-i NPL F Poorly positioned: Unclear message Preliminary market assessment, Product advantage: not perceived by 

to consumers what could be done Detailed market study, customer 
with it Predevelopment business financial Strategy: product poorly positioned 
Market Launch was poor and badly analysis were poorly done Market potential: lack of customer need 
timed Market launch went wrong Proficiency of Market related activities : 
Lacking in available software Market launch especially poor 

Top Management support : had a negative 
impact, "presidential product" 

V2000 NTW F No standardisation Preliminary market assessment : Market Competitiveness: not competitive 
Absence of crucial pre-recorded competitive situation not with regards to price and service 
movies recognised (movies), alternative systems had gained 
Competitive product was already Detailed market study: overlooking a grip on the market 
established, critical mass had been crucial strategic factors 
obtained 
No focus on US market 
Relatively expensive product 

Senseo Revision s Alliance with coffee supplier Detailed market study and Market Product advantage: perceived by 

Crema Offers convenience, easy to use launch: were central to success customers ( ease of use) 
system (for just one or two cups) Proficiency of Market related activities : 
Attractive external design major factor and joint effort 
Strong brand image Internal/external communication: 

alliance with other company 

,_,, 



6. Evaluation and discussion 

6. Evaluation and Discussion 

6. 1 Introduction 

In this chapter the followed procedure and results are evaluated. 

6.2 Evaluation 

In order to collect information about the activities that took place during new high 
tech product projects, a choice was made to use qualitative interviews. Initially it was 
thought that it could be difficult to come in contact with interview candidates. This 
was because high tech companies had to be approached and they would need to be 
willing to cooperate in providing names of such persons. These initial thoughts were 
confirmed, as it proved to be impossible to get participation through the main 
communication channels. Fortunately, by doing some research in newspaper articles 
and a company database, sufficient candidates were eventually found. Interview 
candidates were also able to provide referrals to other suitable candidates. 

The candidates that were found were willing to participate and were very suitable for 
the purpose. They were from a broad range of positions such as senior manager, 
general manager, development manager, development director, commercial director, 
product manager, research manager, program manager, project leader and marketing 
manager. In addition to their current (or former) positions, many candidates had 
previous positions where they were also involved in new product projects. The age 
range was also varied from retired managers to young managers. The broad range of 
positions made it possible to collect varied information from a number of different 
perspectives. 

The interview candidates were keen to participate in the interviews. At the start of the 
interview the suggested procedure was explained. In some cases the interviewees, at 
the their own initiative or left as an option to them, offered to give their own 
perspective on the situation and also offered information in the form of 
documentation. The interviews proceeded as intended, although sometimes there was 
a lack of time. The help questions were not used as often as was planned. Clarification 
was given to the interviewees, when questions arose. The information provided by the 
interviewees was of good quality and answered the questions. From the information 
provided in the interviews it was possible to get a good impression of the activities 
that took place during the project, with regard to the key activities. Also the 
accompanying comments provided, were enlightening. 

Due to the experience and backgrounds of the interviewees, information could be 
collected about numerous products. Multiple interviewees could provide information 
about more than just one product. This helped to confirm the information gained from 
the other interviewees and to collect different perspectives. On the whole the 
responses of the interviewees can be considered as reliable material to get information 
about the process in practise, the activities, which are performed, and their personal 
views on product success. 
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By choosing a qualitative interview type, with open-ended questions the interviewee 
could provide the information from their perspective. This method in my opinion 
allowed me to collect some information that I wanted, but that I did not necessarily 
know that I wanted beforehand. By building some structure into the interviews, the 
interviewees could still be guided to provide the information that was needed. 

The purpose of the grading of success factors , was to see to what extent the success 
factors were considered important for the high tech consumer product industry. In 
hindsight the grading scale should have been broader to get a more reliable indication 
of their importance. The current scale is probably not broad enough leading to 
extreme results. For that reason the results should not be considered too reliable. The 
comments given in addition to the grading have better value as they clarify the grade 
and give the perspective of the interviewee. 

The scope of this investigation is limited because people were interviewed from just 
two high tech consumer product companies from a single country. 

6.3 Discussion 

The value of the investigation is that it identifies a present market situation for the 
new high tech consumer product industry. It investigates the literature to find out what 
is known about the market situation, types of products, success factors for new 
products and the proposed measures for success. The information in the literature is 
then verified by means of interviews with managers involved with these products. 
Information about successful and unsuccessful products in practise are collected and 
compared with the literature. Since very few other studies were found concerning 
success factors of new high tech consumer products, this investigation may help to 
contribute to get a better understanding of what really are the factors for success. 

The weakness of the investigation is that it has a limited scope. It would be of interest 
to perform the same study involving a larger number of companies from different 
regions in the world. One could investigate if there are any differences in the 
methodology used and if cultural differences play a role. 
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7. Procedure 

7. 1 Introduction 

In this chapter a simple to use procedure for the NPD process is suggested, which is 
suitable for new high tech consumer products. 

7.2 Procedure 

This project started with studying literature on high tech markets and customers, 
success factors studies and the new product process. Despite the many studies done 
since the 1960s, on the new product process and success factors , the failure rate of 
new products has remained constant at around one third. This means that companies 
are not using the results of these studies or that the studies themselves do not offer a 
workable solution. Both are probably the case. Managers believe that success is based 
more on luck and factors that cannot be influenced. Even though empirical evidence 
suggests that managers know of the managed NPD system (Stage-Gate), it is 
questionable to what extent they are really familiar with it. Regarding the studies 
themselves, they are mostly generic and theory based; they do not offer a quick and 
practical easy to use solution that is application based. The Stage-Gate system is 
viewed by many as too general and lengthy. This already may be discouraging to be 
willing to consider using such a system. 

Literature comparing success and failures , present a list of success factors , which is 
suggested as being appropriate for all companies. However, since companies differ 
from each other and so do their products, also the success factors for each company 
could differ. The suggested Stage-Gate system has general success factors built into 
the process. These can be applicable to many companies. What is missing is a system 
to vary the Stage-gate system to different products and companies. The literature 
suggests that steps can be shortened or left out and the order can be changed. 

A system, which would help manage this type of customising of the NPD process, 
could be a solution to the generic system suggested in the literature. 

The compression model 
One way of customising the NPD process is by using a compression model (Kamoche 
et. al. , 2001). The compression model is an adaptation of the Stage-Gate system. It 
assumes that since development activities are known in advance the process can be 
changed to suit a fast changing environment such as the high tech sector. The goal of 
the model is to increase the speed of product development while maintaining low 
levels of uncertainty. Compression is achieved by: simplifying the process, 
eliminating unnecessary stages, improving planning, involving suppliers , shortening 
the completion time of each step, overlapping steps, and rewarding people for speed 
of development. 
The problem with thi s model is that there is no guidance to what measures should be 
taken. 
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Hybrid strategy model 
Since this report focuses on new high tech products, the system suggested should be 
customised to meet the needs of this category of products. Referring back to the 
literature study, it is known that the high tech market is one, which is filled with 
uncertainty. Uncertainty in the market and technological uncertainty. These factors 
can be represented in an uncertainty matrix (Scarcia et. al. 1998) (Figure 7.1) 

Figure 7.1 Uncertainty matrix 
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The uncertainty matrix categorises new product innovations based on market and 
technology uncertainty. In the bottom left quadrant the both market and technology 
uncertainty is low. The new product is an incremental innovation. The top right 
quadrant is the opposite. Both market and technology uncertainty is high. The new 
product is a radical innovation. The remaining two quadrants represent evolutionary 
market and technology innovations. By categorising the product in one of these 
categories, a new product strategy can be customised to the degree of uncertainty. 

Although the different types of innovations follow approximately the same NPD 
process, the process can be customised based on the type of innovation. A 
combination of strategies, combined with a Stage-Gate system could be a way of 
customising a NPD system. The strategies suggested by Scarcia et. al. are the 
following: 

• Process strategy (stages of the NPD process) 
• Technology strategy 
• Market strategy 
• Quantitative strategy (financial) 
• Learning strategy 
• Speed strategy 

These strategies are to be used during the NPD process in varying amounts. The way 
the strategies are used is by simply applying more or less emphasis of that particular 
strategy to the stages of the NPD process depending on the type of product. 

Figure 7.2 depicts the situation for an incremental product. The idea generation stage 
has low complexity, so less emphasis is needed in terms of the technology strategy. 
However, idea generation does receive heavy emphasis from the market strategy. In 
the case of a radical project, the idea generation phase would receive heavy emphasis 
from the technology strategy. 
In the figure the strategy emphasis is shown by the thickness of the arrows. 
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Figure 7.2 Hybrid Strategy for an incremental project 

The above Hybrid strategy can be customised for new high tech consumer products. 
This can be done, by using the findings from the interviews and the characteristics of 
high tech products to determine how they affect the various strategies that are 
emphasised during the NPD process. 

The ideas presented in this chapter offer an exploratory step for customising the NPD 
process. The Stage-Gate system as presented in the literature is a general system, 
which is not tailored for any product type. The Stage-Gate system does have its 
benefits. It brings structure to what may otherwise be an unstructured process. The 
process is made visible, and the system is straightforward and easy to use and it 
removes uncertainty from the process. Its use is more suited for incremental rather 
than radical innovations . 

U11 rcna1111y 
MatrL~ ':i! 

Dctmnine type of 
1'icw Product · 

mnovation'l 

:\ ditL<l Ute NI'[) 
prorc.,s by·omitting 

stcps".li 

H yhrid S tratcgy 
model".li 

F.mphasL~r , tra1L·gic., 
on-parts of the NPD· 

pmm ,s '.:Ji 

Figure 7.3 Flow of activities for NPD Process customisation 

The two suggested models for customising the NPD process could be combined 
(represented as a flow of activities in figure 7.3) to offer more flexibility to the 
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process as well as customisation, while retaining the advantages of the original Stage
Gate process. The emphasis of various strategies at different stages of the process, 
allows the generic NPD process to be tailored to the type of product innovation, and 
thus catering to new high tech consumer products. 
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8. Conclusions and Discussions 

8. 1 Introduction 

In this final chapter the conclusions and recommendations of the report are given and 
discussed. 

8.2 Conclusions 

In the following paragraph the conclusions are given based on the interview findings. 

► A superior product does not always win 

56 

A superior product is the number one ranked success factor in the literature. In 
practise other factors play an important role too, such as entering the market on 
time, having an attractive price, image and complementary products. 

► Upfront activities and market launch were weak amongst the failed products 
investigated 

Of the unsuccessful high tech products uncovered from the interviews, the upfront 
activities such as preliminary market assessment, detailed market study and 
predevelopment business and financial analysis, were not well performed. Market 
launch as the last activity was also poorly performed. 

► Trail sell, trial production and customer tests were frequently omitted in 
practise 

These activities were frequently omitted in practise since usually there was no 
need for them. At this point the investments are so large that the outcome would 
not influence the continuation of the project. Mass production is started 
immediately so trial production is not done. 

► The Stage-Gate system is a more suitable for incremental than for radical 
innovations 

The Stage-Gate system is not so suitable for radical innovations. The Stage-Gate 
system is too general for this purpose. For fast paced competitive environments it 
is too labour intensive in its general form . 

► The Stage-Gate system is known of, but not used in practise 

The Stage-Gate system is not used in practise because of the perception that it 
does not work, slows the process down and is too bureaucratic. Managers in 
primarily development positions did not think that a formal Stage-Gate system 
was useful , yet managers from other positions did know of its benefits . 
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8.3 Recommendations 

In the following paragraph the recommendations are given. 

✓ Pay more attention to and execute better the upfront NPD activities and 
market launch 

These were the activities that frequently had an impact on the outcome of 
unsuccessful products from the findings. More emphasis should be put on them 
even if it can slow down the process at the beginning. 

✓ Set up partnerships with other companies 

Identify early on in the process those products that require partnerships for 
establishing a world standard, gaining fast adoption and diffusion and gaining 
market credibility. 

✓ Know when to start and stop a project 

A product project should only be started when the technology is ripe enough and 
the right technical and market conditions exist. A factor for success is also 
knowing when to stop investing in a project despite the resources that have been 
committed. This can be because of a disruptive technology appearing on the 
market, industrial momentum for another technology and failure of the product in 
the market. The organisation structure should have built in measures to prevent 
the possibility of continuing risky projects for too long. 

✓ Recognise market trends early and keep an eye on the competition 

By observing market trends and what the competition is doing, product ideas 
should be acquired and market opportunities can be exploited with a follower 
strategy. 

✓ Customise the Stage-Gate system to suit the project needs. 

The Stage-Gate system is not meant to be a rigid system. It should be tailored to 
each project's needs. Stages and steps can be omitted, shortened and performed at 
different times. Using uncertainty as criteria for high tech products, innovation 
projects should be differentiated from each other and a customised NPD process 
should be used by for example combining the compression model and hybrid 
strategy model. 

✓ Set up a task group to disseminate information about the NPD process 

A task group could be set up in a company to get people involved in improving, 
customising and adopting a Stage-Gate like system. There would be less 
opposition to adopting a Stage-Gate like system by involving the actual users and 
letting them design a system they themselves would use. 
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✓ Learn from the past 

Structurally study past product successes and failures in a company, determine the 
lessons that can be learnt from them and build preventative measures into the 
NPD process. 
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Appendix A Keywords used in search 

The literature was searched for from the AB I/Inform database, local library database, 
Picarta and the World Wide Web. The ABI/Inform database contains articles from 
over 800 journals. These journals consulted were from the field of technology 
management. 

The Keywords (and combinations of keywords) used during the searches were the 
following: 

Product success 
Product failure 
Screening 
Product development 
New Product Development 
High tech products 
Consumer electronics 
Product screening 
Consumer products, high tech 
New consumer products, success, high tech 
New consumer products, development 
New products 
Success factors of products 
Success, high tech, new products 
Marketing 
Marketing, products 
Marketing, products, high tech 
Innovation 
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Appendix B Activities in the New Product Process 

Definitions of the thirteen key activities in the New Product Process (Cooper,1993). 

Initial screening 

Preliminary market 
assessment 

Preliminary technical 
assessment 

Detailed market 
study 

Predevelopment 
business and 
financial analysis 

Product development 
In-house product 
tests 
Customer product 
tests 

Trial Sell 

Trial production 

Precommercialization 
business analysis 
Production start-up 
Market launch 

Source: Cooper, 1983 
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The first decision to go ahead with the project; the initial 
commitment of resources (people and money). 

The initial market study: a "quick and dirty" assessment of the 
marketplace, possible market acceptance, and competitive 
situation; largely non-scientific and relying principally on in 
house sources 
An initial technical appraisal , addressing questions such as 
"can the product be developed? How? Can it be 
manufactured? etc."; based largely on discussions, in-house 
sources, and some literature work. 
Marketing research: detailed market studies such as user 
needs-and-wants studies, concept tests, positioning studies 
and competitive analyses; involves considerable field work 
and interviews with customers 
The decision to go to a full development program; involves, 
for example, a financial analysis, risk assessment, and a 
qualitative business assessment, looking at market 
attractiveness, competitive advantage, etc. 
The actual development of the physical product. 
Testing the product in-house under controlled or laboratory 
conditions; alpha tests. 
Testing the product with the customer; field trials, beta tests, 
or preference tests: giving the product to customers and 
letting them try it under live field conditions. 
A trial sell or test market of the product: an attempt to sell the 
product to a limited number of customers or in a limited 
geographic area. 
A limited, trial, or batch production run, designed to prove 
production facilities. 
The decision to commercialize: a final business and financial 
analysis prior to launch. 
Start-up of full-scale or commercial production. 
The full market launch of the product: the implementation of 
the marketing plan. 
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Appendix C Definition of Factors 

The following definitions of success factors are adopted from Montoya-Weiss & 
Calantone. 

Strategic Factors 
Product Advantage. Product advantage refers to the customer's perception of product 
superiority with respect to quality, cost-benefit ratio, or function relative to 
competitors. 

Marketing Synergy. This factor represents the fit between the needs of the project and 
the firm's resources and skills with respect to the sales force, distribution, advertising, 
promotion, market research, and customer service. 

Technological Synergy. This represents a measure of the fit between the needs of the 
project and the firm's resources and skills with respect to R&D or product 
development, engineering, and production. 

Strategy. This factor indicates the strategic impetus for the development of a project 
(for example, defensive, reactive, proactive, imitative). Measures of product 
positioning strategy are included, as are measures of "fit" between the new product 
and corporate strategy. 

Company Resources. This factor represents the compatibility of the resource base of 
the firm with the requirements of the project. It is more general than marketing or 
technological synergy. For example, it includes capital, manufacturing facilities, and 
man-power requirements. 

Market Environment Factors 
Market Potential. This factor is a measure of market (and demand) size and growth, 
as well as an indication of customer need level for the product type. This measure also 
indicates the importance of the product to the customer. 

Market Competitiveness. This factor reflects the intensity of competition in the 
marketplace in general and/or with respect to price, quality, service, or the sales 
force/distribution system. 

Environment. This factor refers to the general operating environment faced by the 
firm. It includes risk or uncertainty and the regulatory environment. 

Development Process Factors 
Protocol. Protocol refers to the firm's knowledge and understanding of specific 
marketing and technical aspects prior to product development; for example, (1) the 
target market, (2) customer needs, wants, and preferences, (3) the product concept, 
and (4) product specifications and requirements. This factor includes "origin of idea" 
measures as well. 

Success Factors of New High Tech Consumer Products 65 



Appendix 

Proficiency of Predevelopment Activities. This factor refers to proficiency of initial 
screening, preliminary market and technical assessment, detailed market study and 
market research, and preliminary business/financial analysis. 

Proficiency of Market-related Activities. This factor specifies proficiency of 
marketing research, customer tests of prototypes or samples, test markets/trial selling, 
service, advertising, distribution, and market launch. 

Proficiency of Technological Activities. This factor indicates proficiency of product 
development, in-house testing of the product or prototype, trial/pilot production, 
production start-up, and obtaining necessary technology. 

Top Management Support, Control, and Skills. This factor refers to top management's 
commitment to the project, as well as their day-to-day involvement 
guidance/direction, and control over the project development. The idea of key 
individuals (for example, product champions) is also included. 

Speed to Market. This factor refers to the speed of the development process or launch 
effort. Included are measures which refer to launch timing, development cycle time, 
and first or second to market effect$, 

Costs. This factor reflects project development cost, including measures of 
production, R&D, or marketing cost overruns or expenditures. Also, measures related 
to insufficient project funds were included. 

Financial/Business Analysis. This factor reflects the proficiency of ongoing financial 
and business analysis during development, prior to commercialization and full-scale 
launch. Relevant measures of go/no go decisions are included. 

Organizational Factors 
Internal/External Communication. This factor refers to the coordination and 
cooperation within the firm and between firms; for example, (I) communication or 
information exchange between departments and external firms, (2) cross-functional 
participation on projects, and (3) degree of interaction. 

Organizational Factors. This factor refers to the organizational structure of the firm, 
specifically with respect to the new product project (teams, new venture, matrix). It 
also includes measures of organizational climate, size, centralization, reward 
structure, and job design. 
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Appendix D Letter to interview candidates 

Project: Success Factors of New High-Tech Consumer 
Products 

Dear Sir/Madam 

Appendix 

Currently I am working on my graduation assignment for my Industrial engineering 
and management science study at the University of Technology in Eindhoven. The 
title for my graduation assignment is "Success Factors of New High Tech Consumer 
Products". 

The goal of my graduation assignment is investigate which factors are of influence on 
the success (and failure) of new high tech consumer products . One of the reasons for 
my interest in this topic is to find out how one can create successful new products. It 
is my intention to collect and verify the information gathered from literature on this 
topic, with first hand information gathered from people such as project and product 
managers from companies which have launched these types of products. 

The reason for writing this letter is because I would like to ask, if you would be 
willing to help me in attaining this information by granting me an interview. During 
the interview I would ask you informally of your experiences in one or more projects, 
with regard to the factors that were of influence (either positive or negative) on the 
outcome of the project. The information gained from you will be kept strictly 
confidential. The interview would take approximately an hour. Also, you may be able 
to bring me into contact with some other people who were involved in the same 
project(s) as you were; allowing me to be able to collect varying views of the same 
project(s). 

When you agree to participate I will share with you a comprehensive literature study 
and the final rapport. 

I look forward to receiving a positive response. 

Yours sincerely, 

Sarni Subramanian 
S. Su brarnanian @stud.tue.nl 
040-2527787 
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Arie Nagel (1 st Supervisor) 
A.P.Nagel@tm.tue.nl 
040-2472372 / 2170 
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Appendix E Interview Help Questions 

The interview help questions below are to be used as an aid to the interviewer during 
the interview process. Questions were to be used when deemed necessary, in 
conjunction with the interview procedure. Follow up questions are to be asked for 
clarification. 

Questions about this research project 
Is the goal of the project clear and what do you think of the subject of the project? 
What do you think of the suggested approach? 
Do have a better approach proposal? 

Questions about the interviewee 
What is your name? 
What is your current position? 
What responsibilities are related to this function? (In other words, what do you do?) 
What other positions have you held? 
At which company or companies did hold these positions? 

Questions related to the projects 
What high tech consumer product(s) would you like to discuss? 
How can this product be classified e.g. New to the World, NPL, improvement ... 
What was the reason to bring this product to the market? 
What were the goals or criteria for the project? 
What was the strategy? 
Was the product part of a new product strategy? 
Was this product considered to be a success or a failure? Why/ why not? 

What is/ was your function in relation to this product? 
What contributions did you make to that project? What did you do? 

Which activities were performed during the project? 
What actually happened during the key activities? 
Why was that activity omitted/ done inadequately/ insufficiently/ modestly? 
In hindsight which activities could have been done better and why? 
General practices 

Did one make use of a formal process with clearly defined stages? 
Was this known to all project members? 
Were the activities clearly defined? 
What was the quality of idea generation process? 
Did one make use of Go/Kill decisions? 
Were the criteria for the Go/Kill decisions clear? 
Did one use these Go/Kill decisions on time? 
Was it clear who had the responsibility to make the Go/Kill decisions? 

What was quality of execution of activities? 
How was their completeness in execution? 

68 Success Factors of New High Tech Consumer Products 



Appendix 

Did the activities deliver the desirable results? 
Did one pay strong attention to predevelopment work (market studies, business 
analysis)? 
Did one pay strong attention to the customer and marketplace through market studies, 
market research and trial sell? 
Was the customer involved throughout development? 

Questions related to Organizational factors 
How well was the project organised? 
Did team members have clear tasks and responsibilities? 
How was the organizational climate? 
How was the communication between team members? 
Was there clear project authority? 

Did the project have an accountable leader? 
Was the project leader dedicated to just one project? 
Was the project leader responsible for entire project, from start to finish? 

Was there a core project team? 
Did one make use of a multidisciplinary team from different functions (R&D, 
marketing, manufacturing ... )? 
Where the team members within close proximity to each other during the project? 
Were sufficient resources available to the project? 
Was there sufficient management backing and support for the project? 

Questions related to Performance factors 
What has the success rate been of this division in past projects? 
What have been the most positive aspects of this projects effort? 
What have been the most negative aspects of this projects effort? 
Has the project developed fast enough? 
What aspects of the project could have been better? 
Which factors were key to the outcome of the project (success or failure of the 
product)? 

Closing questions about this research project 
Which Success Factors should be added to the list of success factors, especially with 
regard to new high tech consumer products? 
Should any additional questions be asked/ Have any important questions been 
missed? 
How can I improve this interview? 
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Appendix F Interview support documents 

Success Factors of New High Tech Consumer Products 

Key activities in the New Product Process 

• Idea 
• Initial screening 
• Preliminary market assessment 
• Preliminary technical assessment 
• Detailed market study 
• Predevelopment business and financial analysis 
• Product development 
• In-house product tests 
• Customer product tests 
• Trial sell 
• Trial production 
• Precommercialization business analysis 
• Production start-up 
• Market launch 

Which of these activities were performed? 
What actually happened during the project? 
How well were they executed? 

How was new product success defined (for example)?: 

• Success/failure measure: did the product ' s profits meet or exceed the 
company's financial or profitability criterion for success 

• The profitability level 
• The new product's market share after 3 years 
• The degree to which the product reached company profit or sales objectives. 
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Name: 
Function: 

Give and write down comments on each item 
Grade from I to 3. 
I= not important, 3= very important 

Success Factors found from literature 

1. A superior product that delivers unique benefits to the user 
2. A strong market orientation - a market driven and customer-focused new 

product process 
3. Look to the world product: an international orientated product 
4. More and better predevelopment work 
5. Sharp and early product definition 
6. A well conceived, properly executed launch. 
7. The right organizational structure, design and climate 

• 
• 
• 
• 
• 

Organised as cross-functional team 
Project team 
Strong project leader 
Close physical proximity of members 
Encourage innovation and creativity 

8. Top management support. 
9. Technological and Marketing synergy: a strong fit between the project needs 

and the available technological and marketing resources 
10. Aim at attractive markets 
11. Sharp project selection 
12. Project control and quality of execution 
13. The resources must be in place 
14. Speed 
15. A multistage, disciplined new product approach (Stage Gate system) 
16. Protection of intellectual property 
17. Dominant product design 
18. Securing access to Complementary assets 
19. Consumer Innovator / Lead users 
20. Learning (steps are not predetermined, unfold over time) 
21. Non-product advantage: superior customer service, technical support, sales 

force, positive brand image 
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