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ABSTRACT

There have been relatively few studies into new product development (NPD) in the
apparel supply chain which is known for a high level of seasonal product development.
Moreover the literature so far has been criticised as not being generalizable with a call

for more sector specific studies.

The literature also suggests that faster NPD is an aspiration of successive NPD models.
The aim of this research has been to study the UK Textile and Clothing Supply Chain
sector to discover if it achieves fast NPD through using the recommendations of the
literature. The current literature suggests that flexibility is required for success, but that

senior management still maintain close control of each project as it progresses through

the NPD process.

The study used the opportunity to study four supply chains where the researcher was
facilitating on improvement projects supported by the Department of Trade and
Industry. Sixty eight site visits took place over a two-year period, with two hundred and
eighty nine interviews. Mappings were constructed for the NPD processes being used

by three leading UK retailer clothing supply chains that collectively had nine hundred
and fifty six stores in the UK.

Analysis of the mappings and intervention project data suggests that the sector does not
use the flexible NPD management and senior management control methods of the

literature to achieve speed. Instead there are systems and structures that are by

comparison very rigid with timings for key activities and far less senior management

involvement.

The study shows that sector specific studies can help develop understanding of NPD
processes and the research has additionally identified clear methods to achieve fast

product development in a supply chain. These include setting boundaries that reduce
uncertainty, empowering junior staff and having fixed dates for completion of key NPD

activities.
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Chapter One - Introduction to the research

1. Introduction

This chapter sets out the background to this research about New Product Development
(NPD). It also defines the research problem and explains the thesis structure. The
chapter is organised as follows. Some history of the research literature about New
Product Development is first described. The chapter then establishes the main focus of
the existing NPD literature regarding NPD models, success influences and

organizational factors. This introductory chapter goes on to illustrate weaknesses in
some of the existing literature’s methods, and difficulties that business managers appear
to have in practice with the lessons of the NPD literature. The focus of this research is

subsequently made clear and the chapter then concludes with a justification for the

research, an outline of the method used and a map of the thesis structure.

1.1 Background to the research

“...but what, exactly, does an innovative enterprise look like? Yes we can

see its products, but its working are all too obscure”,
(The Editors: Harvard Business Review, August 2002)

The editors of the Harvard Business Review sum up one of the problems that remain
after 30 years of almost continual research into New Product Development (NPD)
practices in organizations. We do not yet know what goes on in detail in the process of

product development inside firms. Not that the subject of NPD has been neglected.
Researchers have carried out many surveys in the past three decades, trying to discover
what it is that managers can do, in their organizations, to improve the chances of a new

product being more successful.



One of the earliest studies into management behaviour and NPD success or failure was
the Scientific Predictor from Patterns with Heuristic Origins (SAPPHO) Project
(Rothwell et al, 1974). This study compared management behaviour in firms where new
products were either commercial successes or failures. The firms, in the UK, were
competing in the chemical and scientific instruments industries. The study showed that

the successful products were likely to come from a firm that was more in touch with the

needs of the product users. The successful products met these needs more closely and
the managers involved in the successful development projects were more likely to have

more power and status than in the firms where products had failed.

Since this early study, the research into the so-called NPD ‘success factors’ has been
somewhat dominated by Robert Cooper. One of his first studies (Cooper, 1975) was
about the reasons for new product failure in 66 Canadian industrial products firms with
an analysis based on 114 failed products. In this study, managers rated sales below
expectations as the most common reason for failure. Significantly Cooper also
identified twelve stages in the NPD process in this study. Firms in the study executed
some of these stages in the NPD process less well than others, particularly the more
market oriented stages of market research, test marketing and product market launch.
Furthermore, not all firms carried out all twelve stages. The overall conclusion of the

research was that there needed to be greater market orientation if failure was to be

avoided.

Cooper has continued his research into success factors, largely with industrial firms, in

his subsequent NewProd studies (Cooper, 1979, 1985a, 1992, 1994a; Cooper &
Kleinschmidt, 1986, 1987, 1993). The methods used in Cooper’s NewProd studies have

tended to repeat the use of surveys based on constructs that link management behaviour
and organization to NPD success. For example, in one NewProd study, (Cooper, 1992)
asks respondents to rate the following statement on a Likert scale from O (strongly

disagree) to 10 (strongly agree): “Our company’s marketing skills and people are more
than adequate for this project”. In the NewProd studies, new product project outcomes

in terms of commercial success or failure were then compared with the NewProd survey

answers to provide a statistical correlation between success and behaviour factors such

as marketing skills in the case of the example above.



Cooper has also developed (Cooper, 1991, 1993, 1993, 2002) his trademark Stage-Gate
NPD Model. In this model the twelve process steps discovered earlier are split into
development steps - Stages, and decisions steps - Gates. On the one hand, carrying out a
new product financial analysis, for example is a Stage activity. On the other hand
selecting a new product project, that has reached an agreed return on investment, 1s a

Gate activity. The stage gate model is described in more detail in chapter two.

Opportunities
- Market conditions

€ - Technical conditions
£ =
S 2 2,
> 4y = o of
] 202 9o Product Outcome
E_? g % 5 e E Ad\fantaga S/F

€ c £ x E =
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'E eea EE - Technical activities

e e - Project organization

Execution

Figure 1.1: Conceptual Model of NPD success or failure. Source: Cooper &

Kleinschmidt, 2000.
he authors have developed this conceptual model after twenty-five years of
ontinuous research into New Product Development Success Factors.

Cooper continues to work in the NPD field with Elko Kleinschmidt and a more recent

Australian study shows how they have developed a conceptual model of NPD (Cooper

& Kleinschmidt, 2000). This NPD conceptual model links organizational behaviour

with success (Figure 1.1). The model shows how various firm-level factors, for

example top management support, can impinge on new product programmes. The year

2000 model also refers to the importance of the execution of the NPD process activities

in much the same way that the early 1975 Cooper study did.

Cooper’s studies have typically investigated the NPD of industrial products in sectors
including chemicals, electronics and heavy equipment. The Cooper investigations have
also taken place in various countries including Canada, USA, Germany, UK and
Australia. In spite of the passage of time since the earliest Cooper research report, the

later studies have found similar results to Cooper’s original 1975 Canadian report.



Incidentally the very innovative firms in Japan have also been studied and found to have
similar results in terms of success factors (Song & Parry, 1996).
The Cooper Stage-Gate™ model introduced the concept of decision points or gates.

The model also proposes (Cooper & Kleinschmidt, 1988) that senior managers use these

gates to regulate the portfolio of new products so that the scarce resources that the firm
can devote to NPD are used efficiently. This new product portfolio should also be part
of a planned mix of new products (Wind & Mahajan, 1981).

We have already seen that some NPD process stages are less well carried out than
others. However it is also suggested (Cooper, 1998) that some stages in the stage gate
process are more critical than others with the early pre-development activities being

singled out as having a significant effect on the success rate of new products.

The stage gate model is not however the only NPD model that has been developed in the
past 30 years. Conceptual models of NPD have progressed in the post war period

(Rothwell, 1994) and the theory base has now reached the 5™ Generation. This
progression is discussed in more detail in chapter two. These model generations are
usually the result of some identified weakness in an earlier model (Rothwell, 1994). The
Stage Gate model itself has been developed and Cooper has proposed a new ‘fuzzy’

version (Cooper, 1993) that avoids some of the rigidities and slowness of the original

concept.

Whilst NPD models have been developed, there has also been other research into the
‘success factors’. It has been estimated (Ernst, 2002), for example, that there are

between 1 and 2 journal papers published each week on this subject in refereed

international journals.

However not all the research into NPD has been about success factors or about NPD

conceptual models and NPD process stages. Other research has looked at NPD strategy.
Merle Crawford, for instance (1980) suggests that, before NPD begins, firms need a new

products strategy that outlines the business goals in terms of target markets, sales levels
and profit objectives. Griffin (1997) has taken up the strategy theme, arguing that the

best firms have a strategy step in their NPD process.



Another area of research interest pertinent to NPD is that of idea generation. Cooper
originally left this step out of his NPD process but recently included it (Cooper, 2001,
p154). Johne (1994) argues that customers are the best source of new ideas for
products. However customers may only be able to visualise in terms of the products

that they already know (Johne & Snelson, 1988) and therefore this may restrict

innovation.

Since new product success factors are a focus of much research effort it is perhaps
surprising that there is no agreed measure of success (Griffin & Page, 1996; Cooper &
Kleinschmidt, 1987, 2000; Craig & Hart, 1992). There are up to 46 success measures
used by researchers (Griffin & Page, 1996). Interestingly there is also no agreed
measure of what constitutes newness (Craig & Hart, 1992) in products. Newness may,
it is suggested (Drucker, 1996, p38), be 1n services or the production technology used to
produce products. It seems anyway that much new product activity does not result in

very innovative products since ‘new to the world’ products are rare (Hanna et al, 1995).

Research into NPD has also examined organizational structures in firms relative to NPD
success and failure. Most managers are deeply involved in NPD (Millson & Wilemon,
2002) and they can influence success. Researchers have also investigated organizational
aspects of NPD including senior management roles, communications between functional
departments, the structure of NPD teams and the use of project leaders (Pinto & Pinto,

1990; Page, 1993; Griffin & Hauser, 1996; Griffin & Page, 1996; Gupta & Wilemon,
1998; Larson & Gobeli, 1988).

In spite of the development of several NPD conceptual models, and after three decades
of NPD research findings, firms do not use the models or research results (Mahajan &
Wind, 1992). Managers seem unaware of the need for well-executed NPD stages since

most subsequent studies repeat the early findings where stages are poorly executed

(Ernst, 2002). New product failure rates remain high (Cooper, 2001, pl11) and this is

seen as a waste of resources.

The reasons for managers failing to learn the lessons of 30 years of NPD research are

suggested as a lack of dissemination of research outcomes in popular forms of

communication (Ernst, 2002) and a lack of industry specific conceptual models (Tidd,



2001). NPD research methods have also been criticised with the robustness of the
construct and questionnaires approach being questioned (Emst, 2002) and the sampling
of views from only a few development managers being considered (Ernst & Teichert,

1998) suspect due to possible bias. Success measures have also been described (Tidd,

2001) as not sufficiently long term.

The literature on NPD, whilst being repetitive, having less than robust methodology and
not being applied in practice, contains useful themes and reference points which can
assist in any new NPD research into new product development methods and

organization in the UK Textile and Clothing Supply Chain.

The literature regarding NPD has been briefly described here in this introductory chapter

in order to give some background to the research. A more detailed explanation about

the NPD literature will be presented in chapter two.

1.2 Research Problem

The UK Textile and Clothing Supply Chain (UKTCSC) is an important sector for the
UK economy, employing 277,000 people. The sector 1s involved 1n setting new fashion
trends with new product ranges being developed every six months (Drapers Record,
2004). This sector has received little research attention regarding NPD methods and
organization since much of the published research covers other sectors. It therefore
seems a good idea to investigate methods and organization of NPD in the UK Textile

and Clothing Supply Chain,

There are several relationships in a clothing supply chain since various raw materials are
processed including fibres, yarns and fabrics before garments can be manufactured for

subsequent distribution and sale to consumers.

The UK clothing supply chain also involves retailers and there are various forms of
innovation developing relationships between suppliers and retailers (Bruce & Moger,

1999) including large scale co-partnerships, ad-hoc relationships and niche sector

networks.



NPD is a complex and confusing topic (Craig & Hart, 1992) for individual firms to be
involved in. So we might expect product development involving multiple firms like the
clothing supply chain to be even more difficult or at the very least to be different to
development in single firms. This research is based on this general hypothesis that
the UK Textile and Clothing Supply Chain firms behave differently to the lessons
of the literature in managing NPD. The aim of the research is to investigate the
NPD Methods and Organization in the UK Textile and Clothing Supply Chain in
order to discover if the sector exhibits specific characteristics regarding NPD or if

the lessons of the literature appear to be generalizable to this sector.

The existing literature has some clear themes, as discussed in chapter two, but these are
generally based on investigations of NPD in individual firms rather than studies along

supply chains. However, the themes provide a useful benchmark for the supply chain

research.

NPD in supply chains may be different to that in a single firm. One possible cause of
differences may be the general focus of these supply chains. Supply chains, it is
suggested, are often based on a ‘lean’ paradigm (Cox, 1999). The lean idea is one
where firms try to manage with fewer resources, in particular using suppliers rather than
owning resources. Lean firms try to reduce waste of all forms but also focus on speed

and responsiveness. One of the leading examples of the lean model was Toyota

(Womack, 1990, p118).

The literature on NPD has developed into a set of suggestions regarding how single
firms and their managers can organise NPD to improve success rates and break down
the barriers that exist between functional departments. Are these lessons of NPD
research relevant to supply chains and the UK Textile and Clothing Supply Chain in

particular? We might expect that NPD in supply chains is more complex than for single

firms, be subject to some relationship factors and need good levels of communication.
To test these propositions and then answer the question about how NPD is organised in
the UKTCSC it was decided to investigate the detailed new product development
practices of a sample of firms in the UK Textile and Clothing Supply Chain. Details of

the sample are given in chapter three.



The opportunity arose for the researcher to gather and examine relevant data from
regular access to the sample of firms over a period of eighteen months, starting in 2001,
whilst working on a Department of Trade and Industry funded project aimed at

improving the sector’s supply chain performance.

The research in the UKCTSC attempted to find detailed answers to the following

questions:

e How is NPD organized?

e How is NPD managed between the clothing retailer and manufacturers?
e Are the NPD processes considered efficient?

¢ What are the stages in the NPD processes?

e What is senior management involvement?

e How is success measured?
e How new are the products and services concerned?

e Are the latest generations of NPD model in use?

The research not only answered the list of questions above, but also explored the
differences between single firm best practice NPD (as espoused in the existing

literature) and the practices in a possibly ‘lean’ type of UK Textile and Clothing Supply
Chain.

The research conducted an investigation against a general proposition that firms in the
UKTCS have a specific approach to NPD as a consequence of the needs of the clothing
sector and for the reason that they belong to a ‘lean’ supply chain. The issues of
leanness and supply chain NPD are discussed in more detail in chapter two. For
example, it was proposed in this research, that the sample cases in the UK Textile and
Clothing Supply Chain would, since they seek fast response, use the newer versions of

classic NPD models. These propositions are developed in chapter two and tested in

chapter four.

The research concludes with a proposed new NPD model for supply chains.



1.3 Justification for the research

There are three main reasons that justify the research:

First, studies into NPD in supply chains have been limited (Bruce & Moger, 1999) and
the body of literature also complex and confusing (Craig & Hart, 1992) and therefore
sector specific studies may be worthwhile and help (Tidd, 2001) to explain and develop
conceptual models. This sector study may then lead to help for managers and

researchers who want to understand fast, collaborative, supply chain NPD.

Tidd explains the current problem:

“Several decades of research on the management of technology and
innovation have created many insights into the innovation process, but to
date have failed to provide a conceptual framework to guide innovation

research or management practice”. (Tidd, 2001)

Tidd goes on to suggest that the best practice will depend on the industry and the

environment and he concludes that the solution 1s more sector specific studies.

Secondly, the clothing sector manages NPD of new products and ranges in short
timescales with a close launch deadline in some cases. Little 1s know about this type of
NPD even though development speed is recognised as an important driver of the latest
NPD methods (Rothwell, 1994). This study therefore makes a contribution to
understanding and knowledge about fast NPD by explaining, for example, how the fixed

launch date is achieved for a fashion-driven clothing range.

The third justification for the current research was that previous NPD research has not
revealed why firms still make the same NPD process mistakes. We have already

suggested that the construct and questionnaire survey type of research has simply led to
a repetition of results (Ernst, 2002) and so not enough detailed knowledge has been
published of the ‘workings’ of the NPD process within firms. For example we needed
to discover why managers still ignore supposed NPD best practice and leave out some

NPD steps. Another survey asking if the steps are carried out would not lead to an



understanding of behaviour. For this reason a case study approach into NPD practices

was chosen as providing contextual richness and detailed explanations of practice.

1.4 Methodology

The research used a case study approach to examine NPD methods and organization in

the UK Textile and Clothing Supply Chain. Seven firms involved in four typical supply

chains 1n this sector were studied in detail. The access to these firms has been organised
as part of a government initiative to improve the performance of the UKTCSC. The
overall programme, the Industry Forum (L.F.), was a three year initiative worth £3.8
million (www.industryforum.net), funded equally by the government and participating
UK high street clothing retailers and their supply chain partners. The sample of firms
yielded data (regarding new product development) from projects designed to improve
supply chain performance. One LF. partner retailer, for instance, instigated projects to
improve the speed of its new products development and also to enhance the product
quality from a garment supplier. The researcher was employed as a consultant by the
Industry Forum and acted as a facilitator for the retailer’s projects over a twelve month
period. Part of the project investigation into development speed required a mapping of
the existing NPD process. The data collected for the process map has been used to

investigate the research questions for the UKTCSC.

Not all of the twelve industry-led supply chain projects worked on by the researcher
during eighteen months with the LF. were relevant to NPD or had enough data to
contribute in a meaningful way to the research. Nevertheless, four detailed supply chain

case studies were of significance with regard to the research questions and form the

basis of this thesis.
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1.5 Outline of the thesis

The thesis has seven chapters that are linked as shown in Figurel.2.

Chapter One introduces the research topics and gives the background.

Chapter Two contains the main literature review, covering the themes of the existing

research about NPD. The second chapter also discusses the importance and structure of

the UK Textile and Clothing Supply Chain and explains how supply chains reflect a

‘lean’ focus in their innovation. The lean focus is then combined with the literature

NPD themes in the development of eight propositions that underpin the current research.

Chapter Three explains the theoretical methodology choices and the reasons for the
actual method used. One case study (KnitwearCo) data collection method is described
in detail as an example of the general data collection approach. The issues of validity

and reliability of the study’s research methodology are discussed.

Chapter Four sets out the research analysis for each of the four supply chain case
studies. Each of the NPD themes is investigated in detail for each case study through

the mechanism of testing the eight research propositions developed in chapter two.

Chapter Five is a cross case summary and analysis for the four supply chains in the

study.

Chapter Six presents the conclusions of the research and proposes a new conceptual

model for retail clothing NPD.

Chapter Seven is an appendix where the original data findings from the sample of four

detailed UKTCSC case studies are presented. Also included here are the detailed data

collection methods for the remaining three case studies: RetailCo, DyeCo and FibreCo.

11
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Chapter Two - Literature Review

2.0 Introduction

Chapter one presented a brief introduction to the research. This chapter discusses the

literature and previous theories about NPD.

First themes of existing conceptual models for NPD activities in firms are introduced
and then these themes are used to structure the main body of the literature review. The
chapter continues with a background summary of the trends in the UK Textile and

Clothing sector before briefly examining literature on aspects of supply chain product

development. The main body of the chapter then contains detailed examinations of the
major themes of NPD literature. For each theme a research proposition is developed,

linked to a supply chain ‘lean’ focus, that will help to answer the research problem. The

chapter concludes with a summary of the research propositions.

Leading researchers, (Cooper and Kleinschmidt 2000; Griffin 1997; Cooper 1994a;
Wheelwright and Clark 1992, p2, Cooper 2001, p3; Craig and Hart 1992; Griffin 1997;

Rothwell 1994) consider that there are four main external drivers of NPD in firms:

o Technological advances

o Global competition
o Changing markets and consumer needs

o Shorter product life cycles

“If the world was stable” (Griffin, 1997, p430) “there would be no need to change

business operations and methods, nor to understand what has changed and what works

well.”

New Product Development success or failure can have a significant impact on the
performance of the firm and this can be reflected in the way that the financial market
views the firm. Cooper (2001, p8) links data from a Fortune survey on the long-term

investment value of firms in the chemical industry to show that the ‘degree of

13



innovativeness of the firm is the single strongest predictor of investment value’. Cooper
estimates that 40% of company sales were from ‘New’ products, which he defines as
those on the market for less than five years. Managers have long agreed that New

Product Development is important. Craig and Hart (1992) cite a UK study by Bain

consultants quoting that 74% of companies regarded innovation as ‘very important’ to
company survival and the remaining 26% thought it was ‘quite important’, New
Product Development matters for most firms since without a steady stream of new
products the existing range will naturally reach a period of decline in sales through the
mechanism of the product ‘life cycle’. Iansiti (1997) cites the semiconductor industry
where firms have put more and more transistors into successive generations of memory

chips (DRAMs). Those who failed to keep up had to exit the market.

How managers respond to these four external forces driving firms to develop new

products has been the subject of a great deal of research and publication.

2.1 Conceptual Models of NPD

““..but what, exactly, does an innovative enterprise look like? Yes we can
see its products, but its workings are all too obscure.”
(The Editors, Harvard Business Review, August 2002)

The body of literature on New Product Development (NPD) is a complex and confusing
one (Craig & Hart, 1992). For the past 30 years there has been conceptual and
empirical research (Ernst, 2002) to identify the critical success factors in NPD.
Conceptually there have been a number of different models of innovation and NPD
proposed; from First Generation ‘technology push’, then to a “‘market pull’ and so on to

a Fifth Generation faster, cheaper ‘lean innovation’ model (Rothwell, 1994).
Empirically there have been studies to determine those NPD processes and activities

within the control of firms that can have an impact on the success of new product
developments (Cooper, 1975, 1979, 1985b, 1988, 1994; Cooper & Kleinschmidt, 1987,
1995, 2000; Montoya-Weiss & Calantone, 1994; Song & Parry, 1996;). Tools and
methods used by firms in NPD have also been examined (Mahajan & Wind, 1992;
Balbontin et al, 2000; Nijssen & Lieshout, 1995). Various organisational and decision

making issues have been raised, including NPD strategy (Crawford, 1980; Cooper &
14



Kleinschmidt, 1995), how to organize NPD (Griffin, 1997, Millson & Wilemon, 2002),
how to measure NPD success (Griffin & Page, 1996) and the type of innovation that a
firm aims for - either similar products (defensive) or more risky new innovations

(offensive) - for new markets (Cooper, 1985a; Kleinschmidt & Cooper, 1991; Cooper &
Kleinschmidt, 1995, 2000).

Failure of new product projects remains high both within the NPD process and after
launch (Cooper, 1995). New Product success rates can be improved (Cooper, 1996) but
this requires firms to adopt the lessons of the research and implement a high quality
NPD process. Cooper (1996) also suggests that a clear and well-communicated NPD

strategy is also needed along with adequate resources of people and funds.

There are a number of issues that have been studied in NPD research. Craig & Hart

(1992) have summarised these as themes shown in Figure 2.1 below:

Management Process
Authority Timing
Support Pre-development activities
Technical aspects Marketing activities
Communications N / Launch activities
Information gﬁ:rzg'eyristics
r ‘—;:—_‘J>
SZ?:BELQ Successful Q: Technological prowess
Extornal new product Existing capability
Communication
Strategy People
Orientation Multi-functional
Objectives Co-operation
Synergy Product champion
Product characteristics Communication

In the diagram it is suggested that a successful new product can be created by the right

combination of NPD process activities, an NPD strategy run by the correct organization

of project staff and a senior management that are committed and involved. In addition
Craig & Hart claim that the company characteristics should match the market needs

with the whole NPD process and organization aided by good use of information and

communications.
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Cooper & Kleinschmidt (2000) have also developed a conceptual model that shows a
stmilar list of various factors that impact on the generation of new products - that have

advantages and are then successful. This is shown in Figure 2.2 below:

Opportunities

- Market conditions
- Technical conditions

Product Outcome
Advantag e S/F

Process

- Homework activities

- Marketing activities

- Technical activities

- Project organization
Execution

:
g
&
Iy
:
&
S

- Top management support

- Perceived risk
- Influence on market R&D

- Influence on firm R&D

- Marketing synergies
- Technical synergies

Figure 2.2: NPD Factors. Source: Cooper & Kleinschmidt, 2000

There are no universally agreed conceptual models of the issues surrounding NPD.
There are also gaps in the existing research and whilst there has been a great deal of
research into success factors, the methods used have been criticised as weak with their
use of dozens of constructs and questionnaires aimed at only a few, possibly biased,
managers within firms (Ernst, 2002). Whilst the literature is complex and confusing it
nevertheless provided a benchmark against which the findings of the investigation of
NPD in the UK Textile and Clothing Supply Chain could be compared in order to
establish if the sector demonstrated any significant differences in methods and

organization from the literature.

In order to make this comparison eight supply chain oriented propositions were

developed using the literature themes and a supply chain focus.

The main methods and organization identified in the literature concern:

The innovation funnel
The process stages and activities
The NPD strategy and orientation

The organization of resources devoted to NPD

A S A

Tools and methods
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These are outlined briefly below and discussed in more detail in the literature review.

¢ Many ideas and concepts enter an NPD funnel (Iansiti, 1997; Wheelwright &
Clark, 1992, p112).

e The funnel has various stages and review gates (Cooper, 1996) where decisions
are made that focus the limited resources of the firm on to the products that offer

the best opportunities and fit with the NPD strategy of the firm.

e The NPD process has an aim of producing new products that fit in with the
strategic direction of the firm. The strategy (Crawford, 1980) includes the
market stance that the firm takes; the targets and measures used and risk taking
or level of innovation.

e The resources devoted to NPD concern the organization structures, involvement
of senior management and project team structure (Page, 1993).

e Firms use a limited number of tools and methods to assist in the NPD process
from idea generation (Mahajan and Wind, 1992), to portfolio management

(Cooper & Kleinschmidt, 1988).

In addition the literature discusses the degree of newness of new products and how NPD
success is measured. Figure 2.3 below shows how the various NPD themes are linked

in the view of the researcher with ideas entering the NPD process that has a set of main

stages and NPD activities. The firm’s NPD process takes place within an overall NPD
strategy and organizational structure. The firm may opt for a high or low level of
newness and may measure NPD success in various ways and use organizational

structure and communication tools to aid the NPD process.

The research has therefore investigated the five areas listed above and also the three

areas of the degree of product newness, success measures and use of NPD

communication tools. The research has developed eight propositions to test each area.

17
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Figure 2.3: NPD Literature Review Related Issues

The literature review below begins with consideration of the trends in the UK Clothing

Supply Chain at the time of the research in 2001, and then considers the question of

NPD in supply chains before discussing the development of the test propositions.
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2.2 The UK Textile and Clothing Supply Chain

Introduction

The UK Textile and Clothing Supply Chain (UKTCSC) is an important manufacturing
industry supporting the clothing retail sector. Textiles include fibres, yarns, fabrics,

carpets, interiors, household textiles plus the allied dyeing and finishing processing of

materials and garments. Clothing includes outerwear, underwear, knitwear and hosiery.
Clothing retailers, at the time of the study, were under pressure from price deflation and
were sourcing more clothes from offshore manufacturing. The textile and clothing

supply sector in the UK was in decline (DTI, 2000). Plans to help the UK

manufacturing sector included the Industry Forum Supply Chain project designed to

improve collaboration, performance and spread best practice.

The UK Clothing Market

An informative summary of the Clothing Industry Market was given in Keynote 2003.
This stated that the Clothing market in the UK was worth £32.6 Billion at current retail

selling prices (Keynote, 2003). It went on to describe further details. For instance the

market had grown by between 4 and 5% per year for the past 5 years and this trend was

expected to continue (Figure 2.4).

£000’s [ 1998 {1999 {2000 |2001 |2002 | % Change
1998-2002
Clothing | 27,810 | 28,960 | 29,500 | 31,350 | 32,600

Figure 2.4: Clothing Retail Sales Trend

Whilst clothing sales had grown in the period 1998 to 2002 by 17.2% there was a
continuing decline in the expenditure on clothing as a proportion of household

expenditure and the share of expenditure was now only 6% having been 10% in the

1960’s. Gender plays a large part in clothing purchases with two thirds of clothing

bought by women and girls.
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There had been deflation of 15.5% in the price of clothes and footwear over the past S

years to 2002 as shown in the table in Figure 2.5 below:

£000’s 1998 [ 1999 (2000 {2001 |2002 | % Change
1998-2002

Constant 1998 | 32,375 | 34,600 | 36,800 | 41,400 | 44,675 | 38.0

Prices

Prices index 02.8 87.8 84.5 -15.5

(1998=100)

Figure 2.5: UK Clothing and Footwear Retail Price Deflation. Source:

Keynote, 2003.
Hence clothing retailers had been forced to compete on lower prices and this had led to
a continuation of the trend towards the import of cheaper manufactured clothes. Import
penetration was very high, estimated at 90%. There had been an acceleration of this

import trend with a move by Marks & Spencer to source more of their clothes from

offshore manufacturers.

The UK clothing manufacturers

There had been a rapid decline in size of the clothing manufacturing sector and this
continued with new closures announced in 2002/3, including SR Gent PLC closing two

factories; Alexon Group PLC closing a clothing factory at Pontypridd; Desmond &
Sons Ltd of Northern Ireland announcing the closure of three clothing factories at a cost
of over 300 jobs; Barbour (Europe) Ltd, famous for its outdoor coats, concentrating
production in one, rather than two, sites in the North East; Albert Martin reducing
employment at its clothing factory in Sutton-in-Ashfield; Velmore Fashions

(Ellesmere Port), British Buttons (York), Grasshopper Babywear (Wolverhampton)
Flude & Company, James Bennett and Aspira Leg &Bodywear all cutting jobs and

Coats Viyella selling its main assets, the Jaeger and Viyella brands, in order to

concentrate on its global threads business.
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Clothing manufacture covers various garment categories, including underwear and

outerwear. Firms were generally not specialised and had a small number of employees,

turnover and profit (Figure 2.6).

JeamIaINO
S, US|\
S,USWIOAN
IeamianO
1BYIO
Jeamiapuf

O
=
D
=
D
o
ﬂ

amberorcompanes | & | 0 | w5 | %0
N N W i
Pewmpon | ® | @ [ @ | 5
Pemmagn |0z | 1o | 2 | -
N A A N
g emneraior | 7901 | ToeRs | 6907 |

Figure 2.6: UK Clothing companies’ size. Source: Keyote,2003

The table in Figure 2.6 shows those firms registered for VAT with a turnover in excess
of £56,000. Many firms did not concentrate on men’s or women'’s and are in the Other
Outerwear category. These firms were small with a turnover averaging £706,000 and a
profit of only £12,000 per year. There was a concentration of larger womenswear firms.
When employment per site is used as a measure (Figure 2.7) the fragmented structure of
clothing manufacture was evident with 69% of firms having less than 10 employees and
only 10 of the firms having more than 500 employees on one site. This fragmentation

may account for the limited research studies, so far, about clothing NPD.

Employee Sizeband
- Under 10 | 10-49 | 50-199 | 200-499 | 500+

Figure 2.7: UK Clothing Employment by firm size. Source: Keynote, 2003

o
-
¥

The Textile and Clothing Supply Chain that supports the retailers includes the following

sectors and employment (Figure 2.8).
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Employment Estimates (1998-2000)

Clothing & Knitwear _
Clothing manufacture
Knitwear & Hosiery
s
e

Figure 2.8: Sectors and Employment. Source: A National Strategy for the Textile &
Clothing Industry, 2000, DTI.

In spite of the high import penetration the Textile and Clothing sector remained
important to the UK economy. The Department of Trade and Industry published a
report in 2000 outlining the importance of the sector citing that it was the 9" largest
sector in the UK with a tumover of £17.7 billion 1n 1998 and exports of over £35.1
billion. The report stated that the sector employed 277,000 people across the country, as
at January 2000. The gross added value of the industry was around £6.75 billion.
Within the sector there were some significant sub sectors such as Clothing and Knitwear
which contributed £3.5 billion of added value, had sales of £8.1 billion, involves over

7,370 firms and employed 177,000 people. The average employment by each firm was
therefore only 24 people and the average level of annual sales by each clothing firm was

just over £1 million. Clothing production had fallen by 40% in the four years to 1999 as

the large High Street retailers had changed their purchasing policies and exports had
also fallen. The Knitwear and Hosiery part of the industry employed 45,300 people and
had sales of £1.5 billion whereas the Clothing sector had sales of £6.6 billion and

employed 117,000. Dyeing and Finishing had sales of £882 million, employed 19,900
people and offered the opportunity to ensure that colour decisions could be taken at the

last possible moment and changes in fashion and taste could be responded to quickly by

the supply chain.
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So the clothing supply sector whilst important was in decline and this led the
government to set up a working party to investigate the problems and propose solutions

in the Department of Trade and Industry National Strategy Document published in
2000. This was followed by the setting up of the Industry Forum.

Since the Strategy Document publication in 2000 the textile and clothing sector has

continued to see a decline in employment numbers. By June 2004 the employment
level in Textiles and Clothing had fallen by 42% to 162,000 according to the Office for
National Statistics Labour Market Trends Report for November 2004.

Industry Forum Initiative

The Strategy Document (DTI, 2000) made several recommendations:

Firstly to build on the existing strengths:

1) Manufacturer/retailer co-operation to establish stronger and more efficient
supply chains;

2) More effective use by the industry of the UK’s design talent;

3) How better to exploit the technical expertise and resources available in our
universities and colleges;

4) The effective promotion of the industry’s reputation for quality and excellence
in specific product areas.

Secondly to tackle some industry weaknesses:
5) Enhancing innovation by collaboration;
6) Improving and formalising training and career development;

7) Strengthening marketing skills;

8) Improving the image of the industry to make i1t more attractive to new recruits.
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Finally there were steps that others could help with:

10) The need for Government to ensure a level playing field;
11) The importance of easier access to the right kind of public sector support;

12) The need for universities and colleges to offer appropriate training opportunities

The Strategy Document report went on to specify that good supply chain management

and relations was the key to responding to retailers needs to have the right goods at the
right price at the right time and in the right place. In particular the report further

recommended that:

‘The Apparel and Textile Challenge (AT&C") should seek to disseminate best
practice case studies in supply chain management to companies in the textile

industry. The work of the AT&C should be extended and expanded to

include relations throughout the supply chain including yarn and fabric
suppliers, designers, dyers and finishers, clothing manufacturers, distributors

and retailers. This work should be supported by the DTI under the ‘Industry
Forum’ initiative. High level support, including a financial contribution,
from firms in all parts of the supply chain should be given to the work of the
AT&C, with participants ensuring that this commitment is communicated

throughout their organisations.’

A National Strategy for the Textile & Clothing Industry, 2000, DTI.

The supply chain was thus being encouraged to work together throughout its length and
to make a commitment at all levels. The use of best practice case studies was to be
encouraged and universities also involved. As a direct consequence bids were requested
for organisations to work on this brief to create an ‘Industry Forum’, modelled on some

of the previous forum type activities in the automotive and ceramic sectors.

The UK Textile and Clothing Supply Chain Industry Forum (I.F.) initiative was set up
in 2001 and aimed to improve the performance of UK based firms through the use of a
team of external consultants and university academics who would work with project

teams within a number of firms to solve problems that were selected by the firms

! The AT&C was founded in 1995 to develop more effective apparel and textile UK

supply chain partnerships.
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themselves. The time scale of each project would be relatively short, of the order of 12
to 16 weeks, due to the funding mechanism of the Department of Trade and Industry.
Individual firms could nevertheless become involved in a series of projects provided
they were prepared to contribute to the project both in terms of finance and staff who
could devote time to the work. One important aspect of each project was that the
findings would be disseminated as best practice Case Studies to other members of the
Industry Forum partnership. The Industry Forum involved two universities, Cranfield
and Salford, each with a team of three that comprised a senior researcher, a research
fellow and a research assistant. The Salford research fellow (the researcher) was
encouraged to develop close links with particular firms and to work individually on
specific projects and use his own projects as a basis for individual research study. This
study into NPD is one of the outcomes. The research assistant at Salford, on the other
hand, was interested in how firms measure overall performance and the senior
researcher took maternity leave. The Cranfield researchers worked on their own

projects helping firms but the staff left in the middle of the Industry Forum work and

did not carry out research studies.

There was also an administration office based in London where the Industry Forum
Director Ken Watson was based with his secretarial statf at 5, Portland Place, just off
Oxford Circus. The Director was instrumental in canvassing support from the major
UK retailers and making initial contact with the senior managers of firms in the supply
chain. The retailers supported the Industry Forum with direct funding and were also
helpful in directing the Industry Forum team towards their suppliers who had particular

problems that might benefit from some independent help. The DTI provided £1.9
million of funding for three years with firms themselves providing a further £1.9 million
of staff resources working on projects. This initiative provided for the first time a

strong basis from which to address NPD related issues 1n the Clothing Supply Chain.

The research for this thesis is based on the data collected from a series of these Industry

Forum supply chain case studies with the objective of understanding the New Product

Development methods and organization of the UK Textile and Clothing Supply Chain.
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2.3 New Product Development in Supply Chains

“It was often said that Marks & Spencer was Britain’s biggest manufacturer
without owning any factories and that suppliers were retailers without shops.
For decades this symbiotic relationship provided low prices and flexibility for
M&S and security for the supplier.”

The Rise and Fall of Marks & Spencer, Bevan, 2002

As we have seen (section 2.2) the UK Textile and Clothing Supply Chain is under
pressure from cheap clothing imports. The government strategy document has
suggested that one way to counter this continuing import threat is from better
performance from the UKTCSC. But what does better performance require. Is a more
responsive supply chain wanted or one that can minimise stocks and hence risk? Or are
both responsive and low stocks possible at the same time? The strategy document also

suggested that the UKTCSC work together to enhance innovation. The next section

examines some of the theoretical options for supply chains including ‘lean’

management, Quick Response, ‘agile’ management and supply chain innovation

models.

2.3.1 Supply Chains and Lean Thinking

Supply chains stem from the concept, first introduced by Toyota in Japan, of not

owning all the manufacturing for making automobiles but buying in components and
controlling suppliers (Cox, 1999). Supply chains have since been the basis of aspects

of the ‘lean management’ paradigm that has the following features according to Cox:

e Constant improvement in value for customers
e Justin time methods

e Waste reduction

e Stakeholders

e (ollaboration
e Demand driven

o Preferred suppliers

Some of these aspects concern operational 1ssues of delivery and logistics. The ideas of

just in time and being demand driven, for example, imply a focus of fast response in
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delivery. Yet the ideas of having preferred suppliers, stakeholders and collaboration
suggest that a supply chain may act beyond the level of logistics to one of sharing of
resources. This sharing may include innovation (Rothwell, 1994) or the co-operative
relationships and sharing of demand information suggested by Forza & Vinelli (1996).

Leanness whilst aiming to respond quickly nevertheless does not necessarily lead to low

inventories in supplying firms (Bruce et al, 2004).

The information technology revolution offers faster exchange of information and
therefore supply chain management has become more important as a competitive
weapon (Cox, 1999). However as with the Toyota approach, supply chains are defined
by the degree to which a firm wants to concentrate on its core competencies or have

ownership or influence on the raw materials and components that it needs.

The objectives of a lean supply chain may lead to goals for those involved and supply

chain management has three objectives according to Boubakri, 2002:

1. Get the right product to the right place at the least cost.

2. Keep inventory as low as possible and still offer superior customer service.

3. Reduce cycle times.

Boubakri considers that many studies on supply chain management have focussed on

transport and limited themselves to the operational systems that move goods from

factory gate to customer.

In a similar way the operational aspects of the Clothing Supply Chain have also led to

the concept of Quick Response in the USA as a means to counter low cost imports.
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2.3.2 Quick Response

As we have seen supply chains are designed to bring advantages (to the retailer) of cost
reduction and speed of response. However the clothing sector has high levels of
demand uncertainty (Abernathy et al, 2000) and the difficulty for a clothing supply
chain operationally is then how to resolve the conflicting demands for speed of response

with the apparently long lead times of parts of the supply chain (Forza & Vinelli, 1996).

Quick Response uses information feedback and fast production cycles from local
manufacturers to meet changing consumer demand. Unfortunately the textile and
clothing supply chain whilst aiming to replace products in retail stores every six months
and, at the same time respond to market needs, has some quite long lead times shown in

the chart in Figure 2.9 below (Forza & Vinelli, 1996). It takes almost 21 months to

move from yarn to clothes into stores.

Figure 2.9. Lead Times in Clothing Supply. Source: Forza & Vinelli, 1996
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Forza & Vinelli recommend that there needs to be better relationships between retail
distributors and the suppliers with more exchange of information for the process of
quick response to be achieved. Changing supply methods can also speed up response.
Fabric can take 10 months to be sourced and yarn nine months. Garments require fifteen
months to move from design to deliveries. New methods of using later dyeing of fabric

or yarn rather than fibre may be a faster process since delivery times are quicker (Figure
2.10).

“Fabric delivery time can be dropped from the typical 120 days of
fibre dyeing to 30 days using piece dyeing and to 60 days using

yarn dyeing”.

Figure 2.10. Lead Times in Clothing Materials. Adapted from Forza & Vinelli,
1997.

Quick Response (QR) has been used in the USA textile and clothing supply chain as a
means to counter the rise in cheap offshore imports (Hunter & Valentino, 1995). The
Hunter & Valentino study explains that the QR concept was that local manufacturers
could respond more quickly to changing consumer demands for clothing. The report
goes on to suggest that, the clothing sector is complex with a huge amount of product
variety (for example, a large department store typically carrying 1.2 million items).
Fashion changes make the shelf life of a product low and the supply base that is
fragmented. After 10 years of trying QR the USA experience, reported in this study,
was that productivity was no better and that the level of stock (inventory) was no better.
It also found that consumers were still finding product shortages (stock outs) and

forecasting accuracy was no better with an increasing frequency of “sales” and deeper
markdowns of slow selling items. Relationships between retailers and suppliers had not

moved from an adversarial one. Better techniques for modelling forecasts and better

electronic links were then recommended.

A similar stock position has been shown to exist in the UK clothing supply chain
(Jones, 2002) with industry clothing goods for sale stocks rising by 47% in the five

years to 1997, possibly due to inaccurate forecasting and unpredictable markets.

There needs to be a flow of information ( Abernathy et al, 2000) to enable an entire

supply chain to respond in the manner of a ‘lean’ model. Additionally the logistics aims
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of a supply chain are to feedback information on demand from retail stores to suppliers.
The QR flow of goods and demand information is shown below in Figure 2.11
(Abernathy et al, 2000). This study suggests that the problem remains however for
local high wage economy manufacturers since they cannot compete with cheaper

offshore production on the basic lines, even allowing for stock write downs in stores.

The overall conclusion of the Abernathy study is that local QR supply chains have not
produced the expected benefits. It appears that the speed and response benefits of a
local supply chain have yet to materialise to counter the attractions to retailers of cheap

offshore garment supply at a time of deflation in clothing retail prices.

Frequent Store
Specific
Shipments

Apparel Manufacturer

Ongoing store replenishment orders
Retail Store 1

Apparel Manufacturer

— Product Flow

Manufacturer’s Retailer’s Retail Store 2
Apparel Manufacturer Distribution Distribution
Centre Centre
Retail Store 3
Apparel Manufacturer
Direct store
delivery

Figure 2.11. Flows of Information and product in a QR system. Source: Abernathy et
al, 2000

The alternative to local supply for the retailer may not simply be wholly offshore
supply. There may be a better solution in the use of a mixed supply approach
(Warburton & Stratton, 2002). A mixed approach using a focus by local high wage
manufacturers on only a proportion of the sales on the more unpredictable lines may be

best. The authors here cite an example of a mixed sourcing approach. First the wholly
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offshore route (Figure 2.12) with an assumed forecast error of 25%. Lost sales and

lowering of margins are the end result.

Customer - 250 Unhappy Customers
Demand - Lost Sales

Oftshore 1,250

Order

1,000
Customer - 250 Excess Garments
Demand - Declining Margins
750 - Sales Cannibalisation

Figure 2.12. Offshore Forecasting Model. Source: Warburton &,
Stratton 2002

The contrast is with the mixed offshore and QR route (Figure 2.13) where demand

uncertainties can be accommodated and customer service improved.

Customer QR Mfg - Happy Customers
Demand makes - Increased Sales

Offshore 1,250 450 - Slight margin decrease

Forecast Order
+

Customer QR Mfg -No Excess Garments
Demand makes - Stable Margins
750 zero! - No Sales Cannibalisation

Figure 2.13. Domestic Quick Response Model. Source: Warburton & Stratton,,
2002

Perhaps the ‘lean’ responsive model of the supply chain does not apply to fashion.

It has been suggested that the fashion industry reflects more of the needs of an ‘agile’
model with high costs of obsolescence, due to the presence of high variety, volatile
demand and a short product life cycle. Christopher & Towill (2001) cite the use of
ordering of undyed yarn and colouring later to achieve this kind of quick response. The

agile model is defined as the ability to achieve fast response through the use of shared

information and information technology.

A high wage UK domestic clothing supply chain may then need to be much more

responsive to fast changing consumer demand and adopt an agile approach. However

the need for the collaboration within the supply chain may suggest a lean model.
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There are difficulties in achieving both leanness (low production cycle time, but high
inventory in the supply chain) and agility (fast response to volatile demand using I.T.
and shared information) at the same time and the Textile and Clothing Supply Chain
may be somewhere in the middle and use some aspects of both the lean and agile
models (Bruce et al, 2004) as a result of the volatility of demand and low margins.

Whilst not all garments have low margins the price deflation in the sector is undeniable.

The UKTCSC government strategy report suggested that, apart from having a more

efficient supply chain, the UK needed to improve the degree of co-operation on

innovation.

In a fast moving fashion environment new products are needed that can be developed

quickly. Innovation may give a lever with which suppliers can compete with offshore

cheap basic products.

The UK Textile and Clothing Supply Chain may therefore operate in a lean mode or an

agile mode when responding to consumer demand. Before demand occurs however
new seasonal products will need to be developed. How this development takes place in

supply chains is therefore now considered.

2.3.3 Product Development in Supply Chains

The UK Textile and Clothing Supply Chain includes the manufacturing of fibres, yarns,

fabrics and garments. The garments are ultimately made for retail distributors to sell to

consumers. Many of the goods sold by UK clothing retailers are own brand. The large
UK own brand retailers such as Marks & Spencer do not own clothing factories (Bevan,

2002). New clothing designs are then produced by necessity through collaboration with

preferred supply chain partners. Large dominant retailers have however been seen as

much stronger than the smaller suppliers (Bruce & Moger, 1999). Indeed poweris a
key factor in supply chain relationships, according to Cox (1999) who considers that

supplying firms do not primarily enter into supply chain relationships in order to pass

cost savings on to customers; they seek to appropriate value for themselves.

32



The collaboration with suppliers on new product development can nevertheless be a
new source of competitive advantage (Birou & Fawcett, 1993) with the ability to
respond quickly to changing customer needs, although adding to the complexities of the
inter-disciplinary nature of NPD within most firms may be a major hurdle to the
process. The authors cite the advantages of supplier involvement in Integrated Product

Development (IPD) as:

e Reduced development time with fewer costly redesigns

e Better communication and a subsequent reduction 1n duplicated efforts

e Substantial cost savings from higher productivity and lower maintenance

e More reliable products with fewer recalls and enhanced customer satisfaction

e Improved financial performance

Whilst there may be agreement on the potential advantages of a supply chain, the risks
of NPD in individual firms are already high and collaboration with suppliers (and

others) may accentuate these (Littler et al, 1995). Although success may be hard to
gauge (Bruce et al, 1995) the downsides of collaboration have been encountered in

some industries, although as collaboration experience grows these fears may diminish.

Bruce at al remind us that;

e there may be leakage of a firm’s skills
e aloss of control over the NPD process

e costs may not in fact reduce

e the collaboration may acquire a life of its own and the project agenda be lost.

For supply chain innovation to work well there also needs to be a strong product

champion with top management support in each collaborating company (Bruce et al,
1995) since, perhaps not unexpectedly, personalities and trust can have an impact on the
outcome. Frequent contact is required between parties (Littler et al, 1995) and a clear

perception of equal benefits. Bruce et al (1995), however, found that managers in 300
UK suppliers in the information and communication sector were somewhat weak in
their support of the supposed benefits of collaboration. More partnership experience of
suppliers did lessen the fears. Experience also leads to a greater sharing of information
(Peterson et al, 2003) with early technology information sharing particularly helpful to

suppliers when there is uncertainty about technology. Target pricing is often used.
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Having suppliers truly involved in the NPD process as part of the development team led

to higher achievement of project team goals in the Peterson study of industrial products.

Collaboration on development happens mostly at the concept stage (Melvor &
Humphreys, 2004) with information exchange for all stages including market
information, bought in component prices, technical suggestions, contacts, process
capabilities, cycle time, process costs and process methods. Most suppliers used
standard costing methods. Activity Based Costing and marginal costing were the least

used methods. The concept stage discussions included definition of target markets,

product architecture, building blocks of the product and key components.

Conceptually there may be different types of involvement of suppliers with a portfolio
approach recommended for customers managing their supplier’s involvement (Wynstra
& Pierick, 2000). Some innovation relationships may require a low level of supplier
involvement and be low risk and of a routine nature. Other collaborations may be
higher risk and involve the supplier at a high level. Possible options are shown below
(Figure 2.14). Buying firms are recommended to adopt a portfolio approach so that the

appropriate level of resources can be managed on the relationship and project.

High
‘Arm’s-length ‘Strategic
Degree of development’ development’
development
responsibility
held by the
supplier ‘Routine ‘Critical
development’ development’
Low

Low High
Development risk

Figure 2.14. Supply Chain Portfolio Matrix. Source: Wynstra & Pierick,
2000

The vertical axis on the chart above is determined by reference to the degree to which

activities are contracted out and the supplier given responsibility. At one extreme the
contractor may be given a specification to produce an exact product. At the other

extreme the supplier is given a broader global design responsibility and expected to
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manage the detailed design and manufacturing validation themselves. The horizontal
axis reflects the extent to which the production technologies are known or new and are

therefore more or less risky.

2.4 The Supply Chain and the Research Propositions

New Product Development is known to be risky and difficult within individual firms
and require specific stages, decision gates and organization within the firm to succeed
(Cooper, 1994b). Partners in a supply chain might be expected to operate in different

ways to firms developing new products independently.

The literature regarding NPD is considered below and research questions posed that are
answered in this study and give an insight into the methods and organization of NPD in

the UK Textile and Clothing Supply Chain. Each NPD area of interest led to a research
proposition relevant to the UK Textile and Clothing Supply Chain.

2.5 NPD Process Models

Today’s second-generation systems have created dramatic improvements in

the effectiveness of the process: for example higher success rates and fewer
foul ups. Tomorrow’s process will provide more efficiency - speeding up the
process and better focus. (Robert G Cooper, 1994b)

It has been shown that having a formal NPD process improves the success rate of new
product projects (Griffin, 1997). There have been attempts by researchers to describe
the various generations of NPD and innovation processes, usually as a preamble to

discussion of their own latest model that irons out the weaknesses of earlier versions

(Cooper, 1994b, Rothwell, 1994, Hart & Baker 1994).
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Figure 2.15: Innovation Models. Source Rothwell (1994).
|

Development Time

One such example of a new NPD model is where Rothwell (1994) makes the claim
(Figure 2.15) that his 5t generation Innovation process will be cheaper and faster than
the previous two generations. But what are the 1* and 2" generation models and is
anyone still using them? Does everyone agree that there have only been five models of
NPD? According to Rothwell (1994) the evolution of innovation models is a move
from technology push towards market pull. The first generation innovation model
(Figure 2.16) had technology push. This model, Rothwell asserts, assumed that more
R&D into basic science would lead to more inventions and therefore also lacked a
market input being, as it was, dominated by R&D. Used in the Post War period the first
generation innovation process method was a linear progression from scientific

discovery, through technological development in firms to the marketplace.

=
science engineering 1

Figure 2.16:

The technology-push model. Source: Rothwell, 1994
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Rothwell goes on to describe the 1970’s second generation innovation process type of

NPD (Figure 2.17) that saw the development of the first generation innovation process
Into more ‘market-pull’ where the market was the source of ideas that led to incremental

adapting of existing product groups to meet changing user requirements.

Figure 2.17: The market-pull model. Source: Rothwell, 1994

In the third generation model (Figure 2.18) the innovation process has progressed

according to Rothwell (1994) into one with a ‘coupling’ model that had interaction

between the parts of the process and the external organization.

Figure 2.18: The coupling NPD model. Source: Rothwell, 1994

Newneed ¢—) Needs of society and the marketplace

]

| Research, Prototy ,
. pe Marketing and Market-
Ideas design and : Manufacture
development production sales place
w

New \

tech ) State of the art in technology and production

In the third generation model we note that there are five stages from idea generation to
sales and a constant reference at each stage to the needs of the market and the

technological capabilities of the firm. The third generation model may be seen as a

slightly different explanation of the Stage Gate Process model (Cooper, 2001, p130)

discussed in more detail below.

The fourth generation NPD Model, described by Rothwell, takes up the idea used by
Toyota in Japan and suggestions (Maylor, 1997) that the linear third generation

37



processes could be faster if there was ‘parallel processing’ or concurrent engineering’.
This means that the process stages are not linear and some can start before others have
been completed, thus speeding the whole process. The internal part of the process is

shown in the diagram (Figure 2.19) below:
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Joint group meetings (engineers/managers)

Marketing Launch

Figure 2.19: The lean Japanese model. Source: Rothwell,

1994

In the concurrent model the process is characterised by the use of concurrent
engineering and integration of the functions along with techniques of cycle time

reduction. We begin to see the concept of multi-functional teams meeting. The model

remains focussed on the market but also integrates materials suppliers into the system.

The 4™ Generation Innovation process does have its weaknesses in that the speed
improvement comes at an extra development cost. The hope is that being first in the

market (or at least on time or fast) gives extra profits and higher prices before the

competition catches up.

Maylor (1997) defines this concurrent concept as ‘the parallel scheduling of activities

and project-oriented organisational structures with strong cross-functional teams’.

Maylor contends that ‘concurrent processes can provide ...the opportunity to improve

new product development’. Maylor argues that the problem is that so far managers lack

guidance and the methods of achieving the goals of concurrent systems. In a survey of
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firms who had experienced Concurrent New Product Development (CNPD) Maylor

(1997) investigated:

¢ The reasons for using CNPD
¢ Where the drive came from for using concurrent methods

e Which tools and methods were used

e The beneficial outcomes of their use and any adverse effects.

The Maylor study findings demonstrated that the motives for using CNPD were
improved (faster) time to market, reduced development costs and less post launch
support. Support for CNPD came mostly from senior management, engineering
(design) and manufacturing staff. The study also found that the tools used in CNPD

were.

Project management
Involving key suppliers
Multi-functional teams

Design for manufacture

Failure Mode Effect Analysis
Design rationalization
Involvement of customers

Computer-aided tools

S AT A o A

Quality Function Deployment

According to Maylor the list of benefits includes:

Product meets customer needs

Faster time to market

Improved product quality

O O O O

Product right first time
Increased market share
Lower product costs
Improved serviceability

Increased products performance

O O O O O

Longer product life
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O

Improved manufacturability
Lower product overhead costs
Fewer change requests

Reduced development time

O O O O

Reduced part count

The CNPD method appears from the lists to have many of the benefits required for a
‘lean’ supply chain, including involving customers and suppliers and fast time to
market. We therefore postulated a proposition that the current research case studies

would use the 4™ generation concurrent type of NPD model rather than the earlier types.

Maylor also reported some adverse effects that were mainly due to the ‘dissolving role

of line managers’ and a resistance to change from line management. Lack of skills such

as cross-functional leadership and a desire for no change were additional obstacles to

concurrent NPD cited by many firms.

Moving on to describe a proposed a new fifth generation innovation model Rothwell
(ibid) suggests that some firms are managing to operate an efficient and fast version of
the 4G Innovation model by using a combination of an explicit time based strategy that
also focuses on quality, project control software and uses CAD methods with a wide
climate of support for the project within the firm and cross-functional teams. There 1s
incremental, (almost continuous) development, and upgrades. This 5G model is termed
‘lean innovation’ by Rothwell.

Whilst Rothwell put forward an account of NPD models, perhaps the most published
author on NPD is Robert Cooper who is credited with the Stage-Gate Model. This
model had five stages in similar order to the 3G process above, but Cooper makes
explicit reference (2001, p132) to the gates in the model - the go/kill decisions (Figure
2.20).

[ Soo cui &> — e
w1 ] Dl [ 7 p(E
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Figure 2.20: The Stage-Gate™ model. Adapted from Cooper, 2001, p130.
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Between stages there are gates: these are the decision points where projects are checked
by a senior management panel and those that meet the deliverables (targets) are passed
through to the next stage where more resources are committed.

A number of researchers have discussed a next generation of New Product Development
process that utilises the concept of fuzziness at the Gate stages. The new model is
designed to deal with problems with earlier models and offer improvements. For
instance Cooper (1994b) highlights the problems of the Stage-Gate process and the need

for a new process model that is shown below in Figure 2.21.

Figure 2.21:

The fuzzy Stage-Gate model. Adapted from Cooper, 1994b.

Preliminary Business
Investigation Case

N
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-) ) L) L
S M e B 8

Gate 1 Gate 2 Gate 3

Development

The stages are now more fluid and adaptable. Activities need not be married to specific
stages. Activities can be brought forward to the earlier stage. Cooper gives an example
of training modules that are frequently found in the final commercialization stage but
since they take a long time compared to other activities in the final stage can be brought
forward to the testing stage. This is quicker. Fuzzy Gates are now employed. These

allow conditional decisions. A project that has a task that needs completing can be
given the go ahead to proceed to the next stage on the basis of the task being completed

by a particular time or 1t will be halted. Cooper gives some caveats to these new types
of gates and stages in that he feels that the fluid stages and fuzzy gates must be used

with caution and knowingly and not with every project but only with good reason and

with the risks assessed.

Cooper goes on to discuss other features of the new model. First there should be a

portfolio approach to using resources so that projects will not be assessed against

specific criteria but compared against other projects in the pipeline as well. He also
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advocates the use of project management systems to help use the firm’s resources
efficiently. Finally Cooper suggests that the new model should have an authority shift.
In the Stage-Gate model senior managers man the gates. In the new model the
complexity of the flexible and adaptable system means that the project team is more
likely to understand the complexities and so senior managers must rely on the project

team and project leader to make the right decisions.

Research Proposition One

Having examined the various NPD models there have apparently been improvements
from the first technology push models to more market oriented approaches. Stage gate
systems are however by definition sequential and this is seen as a weakness (Cooper,
1994b) 1n that projects have to go through all the stages and there can be delays.
Concurrent processing methods and fuzzy gates are less rigid and allow a more flexible
view of kill/go gates. The benefits are the speed improvements of parallel processing
and the flexibility of conditional decisions that allow a project to proceed with caution.
It is clear that most New Product Development process models have key features in
terms of stages and review screens. Researchers generally agree on the main phases and
the order they are carried out in, but there is still a concern about the need for iteration,
looping back and perhaps the order of phases being less rigid (May-Plumlee & Little,
1998). Recent authors (Zhang & Doll, 2001) have argued that the front end needs

special care since there is much that is unknown and also ‘fuzzy’.

Supply chains aim to achieve a co-ordinated response to market demand. On the one
hand a supply chain is primarily concerned perhaps with operational logistics and flow
of product and information. On the other hand, new product development in a supply

chain involves more strategic concerns about the ownership or influence on

development facilities.

Models of NPD are recognized as important in understanding the relationships of
functions in the NPD process in a single firm and may be useful in explaining
responsibilities for product development in a supply chain. Therefore in order to

investigate the UK Textile and Clothing Supply Chain NPD methods and organization,

the NPD models in use in the current research case studies will be examined. The
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benchmarks for NPD models will be the existing best practice literature on NPD as

discussed above.

One basic question this study planned to answer is whether or not the Textile and
Clothing Supply Chain firms used ‘technology push 1* generation NPD or had moved
on to the more modern NPD model versions including the advanced ‘fuzzy’ stage-gate
model. Since a supply chain is lean and designed to offer a responsive system then we
expected a fast, flexible NPD model to be used such as the 4™ generation post stage gate

model.
The research proposition one regarding NPD models was therefore:

Textile and Clothing Supply Chain firms adopt 4™ Generation faster, flexible NPD

models.

2.6 NPD Process Activities

It has been shown (Cooper & Kleinschmidt, 1996) that just having a formal NPD

process alone 1s not enough to improve NPD success. What is needed is an efficient
process that is actually followed in practice (Cooper, 2001, p635; Cooper &
Kleinschmidt, 1996). However we need to understand just what the authors take to be

the key stages and tasks of an efficient NPD process. There are a number of important

stages in an NPD process and the tasks within the stages if carried out efficiently can
contribute to NPD success (Cooper, 1993, p65). The literature is however divided on
the right number of stages in an NPD process. Mahajan & Wind (1992) suggest ten

stages including idea generation. Cooper & Kleinschmidt (1996) canvas for thirteen

stages (1986) but exclude idea generation and found that only 2% of firms used all
thirteen of these suggested stages. Page (1993) proposes eight process activities
including concept search. Hart and Baker (1994) suggest ten stages and Phillips et al

(1999) propose a four stage generic process with four gates after each stage. Griffin

cites nine steps recently including idea generation (2002).
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The table in Figure 2.22 compares the various suggestions. We can see from the table
that there are some common steps that researchers have found that take place in NPD
processes although the Cooper analysis stands out with more stages. Cooper &
Kleinschmidt (1986) suggests that there should be a preliminary market assessment and
a further business analysis after the trial production stage but finds that many firms do
not carry out these steps and this may explain the lack of this stage in other models.
Hart and Baker (1994) have included the concept of budget allocation at the start of the

NPD process and Griffin suggests an initial strategy review step after line planning.
There are some of the steps that progress the new product idea (stages) and other steps
that are checks and reviews (gates) to reduce the many contenders for the scarce
resources available to the firm for NPD. These stages and gates appear to denote a
funnel shape to the NPD process (Iansiti,1997) where many ideas enter and there is a

narrowing of the number of projects as they progress through the stages and gates as

shown in the diagram (Figure 2.23) below:

competitor and
market analysis

identification of
customer needs concept product and process launch

development design

technology
assessment

Figure 2.23. The Innovation Funnel (Adopted from Iansiti, 1997)

Here we see that there are also some activities, at the start of the process funnel, where
the competitive environment and firm’s strategy and capability are considered. Details

of what takes place at each stage are often suggested by the names of the stages.

Researchers have many different names for the stages, phases, steps, etc. Some of the

common names are shown in the table (Figure 2.24) below:
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Figure 2.24: NPD Activity Names

Names for NPD activities
Market test

Most of these activities listed in Figure 2.24 are included in Cooper’s (2001, p130.)

overview of the stages and gates of an ideal NPD process.

In the Cooper Stage-Gate™ Model there are five main stages after the initial idea

generation and screening of new ideas as shown in the diagram (Figure 2.25) below:

¢ Scoping in the preliminary investigation
¢ Building the business case
e Development of the prototype

e Testing & Validation in house and with customers

¢ Launch
= e — — =
AT el 7o s
P"'."""Ii"" B‘;:" Devel . Piot um:m

Figure 2.25: Stage Gate Steps

Whilst the stages may appear self explanatory, we need more information about the

NPD activities themselves.

FPost launch

VW
Fost

Launah

Review
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Cooper & Kleinschmidt (1986) have helped 1n this regard through an examination of the
degree to which 123 firms and 252 new product developments carried out the key stages

and review gates. The data from the study 1s reproduced in the chart (Figure 2.26)

below.

Frequency of New Product Process Activities
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--: | |
Test Market/Trial Sell 22.5% I
. e
Customer Tests of Product 56.3% |
B R O R T R

In House Product Testing 188.9%
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0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Product Development 89.1%

Business/Financial Analysis

Detailed Market Study/ Marketing Research

Preliminary Technical Assessment

Preliminary Market Assessment

Initial Screening 92.3%

Figure 2.26: New Product Process Activities. Source: Cooper & Kleinschmidt, 1986.

The chart indicates that for example in 92.3% of projects the initial screening stage was

carried out. It can be also seen that there are some activities that are carried out less

often including detailed market study, test market/trial sell and pre-commercialisation
business analysis. Cooper & Kleinschmidt (1bid) also asked the sample of firms which

processes they wanted to improve the performance on. The chart below (Figure 2.27)

1llustrates the scores for need for improvement.
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Need for improvement score
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Market Launch 4.44

Production Start-Up 4.37 |

Pre-Commercialization Business Analysis 3.95

Tral Production

Test Market/Trial Sell 4.

Customer Tests of Product

In House Product Testing 3.87

Product Development 4.471

Business/Financial Analysis 4.27

Detailed Market Study/ Marketing Research

Preliminary Technical Assessment

Preliminary Market Assessment

Initial Screening

Figure 2.27: Need for improvement of NPD Activities. Source: Cooper & Kleinschmidt,
1986

The chart shows that, for example, the preliminary market assessment scored in the

range 3 to 5, indicating a moderate need for improvement. The same three areas that

were not carried out as often were also the ones that were 1n most need of improvement.

The list of 13 Stage Gate Process steps have been described broadly by Cooper and
Kleinschmidt, (1986) although the descriptions mostly use the name of the step in the

description and the place in the process. Some examples of descriptions are shown in

Figure 2.28.
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Figure 2.28: Stage Descriptions
Deseription 0000000000000
Initial screening The initial go/no go decision where it is first decided to allocate
funds to the product idea.
Preliminary market | An initial, preliminary, but non-scientific, market assessment; a

assessment quick look at the market.

Preliminary An initial, preliminary appraisal of the technical merits and
technical difficulties of the project.

assessment

Etc -

Cooper (2001, p65) maintains that all the activities matter for higher levels of NPD
success since projects that failed were far more likely to have missed out some of the

thirteen stages. However ‘good homework’ in the early ‘pre-development’ stages is

considered vital (Cooper, 1988). The gap between success and failure seems to be
higher where firms carried out the early stages less proficiently (Cooper, 1988). But
what tasks happen in these stage activities? What is a preliminary market assessment
and what would represent more efficient and improved versions of these stages that the
most successful NPD firms carry out? Cooper & Kleinschmidt (1986) provided a useful
guide to the choice of tasks in each of the stages in a review of 252 new product
histories at 123 firms. The tasks listed for each stage provide detailed descriptions and
these were useful when considering the extent to which the case study companies

carried out the key stages and tasks. One example of the level of detail of the Cooper &

Kleinschmidt survey was the initial screening:

Initial Screening

In the study (Cooper & Kleinschmidt, 1986), for this first stage after idea generation,
the sample of firms had several approaches to idea screening when they carried it out,
which had happened in 92.3% of projects. The break down of the approaches used by

the firms is shown below. For example of those firms that used a screening method

23.7% had a single individual make an informal decision.
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Approach % of

projects
A group decision, based on an informal discussion — no formal techniques 59.5
uses at all, e.g. no checklists of criteria, no rating forms, etc.
A single individual made the decision, again on an informal basis (no 23.7
formal techniques).
A group decision, based on a formal checklist of criteria. 11.6

Many firms had no criteria for screening new product ideas. These criteria might be

developed if the firms had a strategy step before the NPD process started.

Further stages are described in detail in the Cooper & Kleinschmidt study. The
descriptions give a detailed insight into the stages of an efficient stage gate NPD

process model and have been used in chapter four for the case study research analysis.

For the most part these stages and tasks are not complex or expensive methods for firms

to use. Yet there is evidence to suggest (Cooper & Kleinschmidt, 1986) that many firms

do not carry out these stages and that those who do use them carry them out poorly.

Research Proposition Two

The key to the success rate of new products is the thoroughness with which the detailed

NPD process activities are carried out.

With many individual firms finding it difficult to carry out all the activities we might
suppose that the supply chain case study firms are similar and miss out some of the
activities. However we might also think that in a supply chain some activities that
involve the customer might instead be carried out by the customer. Indeed it may seem
reasonable to expect that the NPD process steps in a supply chain innovation project
may not all occur within one firm but be shared along the chain. For instance, the retail
customer in a supply chain may request a product from a supplier. Therefore in this

situation the activities of concept development and market analysis may take place at

S0



the retailer and not at the manufacturer/developer of the product. The supplier will then
have a truncated NPD process and activities. On the other hand suppliers may have
systems with a full stage process for developing their own new products separately that
they then present to retailers. The research aimed to clanfy this sharing of innovation

activities in the Textile and Clothing Supply Chain.
The research proposition two was therefore:
Textile and Clothing Supply chain individual firms do not carry out all NPD

activities themselves but some of these activities may be carried out by other

members of the supply chain.

2.7 NPD Strategy

“The firm’s overall new product performance depends on ....Strategy: the
firm’s total new product strategy (as part of its corporate strategy)...”
(Robert G Cooper and Elko J Kleinschmidt, 1995)

Firms that have a clear NPD strategy have higher levels of new product success (Cooper

& Kleinschmidt, 1995a). Griffin (1997) has also established that more of the ‘best’
(most successful at NPD) firms had a strategy step in their NPD process. Having an

NPD strategy as part of a company overall strategy requires firms to have goals or
objectives for the new product programme (Crawford, 1980). For example what
proportion of total profits and sales will be from new products? These NPD objectives

within the overall company goals, according to Crawford, should also be communicated
within the company. Crawford also suggests that another feature of having an NPD

strategy is that there are clearly defined areas of strategic focus in terms of products,
markets or technologies. An NPD strategy with some long-term projects also helps

success (Cooper & Kleinschmidt, 1995a). Crawford (1980) also suggests that better
managed firms have an NPD strategy and goals in terms of target business arenas, sales
and profits and a program of activities to achieve the goals. Crawford believes firms
should try to exploit their strengths and avoid their weak areas. Cooper (1982) takes up

this ‘sticking to the knitting’ theme and contends that firms which stay close to their
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existing competencies have a higher rate of new product success. Cooper asserts that
new products should be closely related to existing products, should have a similar end
use function and fit well with the current product line. Cooper’s NewProd studies
(1992) proposed that firms should assess each new product project and the “fit’ or
synergy with the firms existing skills and experiences 1n areas such as production
methods, marketing skills and customers. For example firms should rate each new
product project with the question “We have never made or sold products to satisfy this
type of customer need or use before”. A project where a firm had little experience

would then score a low rating. Before this question is asked a firm would choose a

level of risk and direction in a strategy review.

In practical terms the implications of these research findings about strategy are that
firms should place NPD within a wider company strategy and this in turn implies the
need for firms to consider the external and internal context within which NPD is taking
place. Iansiti (1997), for instance, suggests that the new product development process
should start with a review of the competition and market, the firm’s own technology
capabilities and customer needs, before any new product ideas are considered. The
implication in the Innovation Funnel (Figure 2.29) 1s that this - strategic review step - at
the start of the process narrows the options and gives focus to the NPD activities. The
need for both the internal and external context to be assessed has been supported by
Cooper (1975) who believes that there needs to be a balance between the strategic

orientation of the firm in both technology and marketing if new product failure is to be

avoided.

competitor and
market analysis

identification of
customer needs concept product and process launch

development design

technology
assessment

Figure 2.29: The Innovation Funnel (Adapted from Iansiti, 1997)
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Cooper suggests that both technological capability and market needs should be assessed

if new product failure is to be avoided.

Research Proposition Three

Strategy then is a key part of NPD success and firms should focus NPD resources on the
areas that they wish to concentrate on. This focus of resources tmplies that NPD project
teams should be aware of the areas to concentrate on; that the teams have the resources
allocated by senior managers to carry out the task and that the NPD and wider
organization and culture is in place to allow the teams to function effectively. Most
importantly a strategy review that sets out the NPD arena should take place before any

product development begins so that any development is then aligned with strategic

goals.

As we have seen supply chains may be influenced by the lean paradigm factors and
there will collaboration between customers and suppliers and a need to be responsive to
changing market needs. Suppliers who are developing new products have choices
regarding strategy and the kind of markets (existing or new) that they are seeking to
develop. The choices for a new product development strategy also concern the degree
to which development resources are focussed on short term or long term projects or on
market development rather than technology development of for instance production
methods. In a supply chain the NPD strategy regarding markets and timescale may be
heavily influenced by the existing customers and their need for fast cycle (lean) new

product development. In other words a supplier may have to devote development

resources to the ongoing market relationship and the supply chain customer’s immediate

new product needs rather than use those resources for long term internal technology

development.

The research proposition three is therefore:

Textile and Clothing Supply chain firms select an NPD strategy that focuses

resources on existing customer’s short-term new product needs.
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2.8 Measures of NPD success

“With so many variables to consider and so many stakeholders involved,
managers face a difficult challenge just deciding which measures are useful
for measuring product development success.” (Griffin & Page, 1996)

Gnffin and Page (1993) have researched into the subject of how firms and academics
measure new product development success and failure. Analysing 77 papers on the
subject of NPD from 61 different research projects the researchers found that there were
46 measures of success reported by academics. A second source of measures used by
the researchers was a questionnaire completed by New Product Development

practitioners at two Product Development and Management Association (PDMA)
conferences. This generated 34 measure currently used by firms. The PDMA
respondents also indicated that there were 45 measures they would like to use.
However only 21% of all the measures occurred in each sample and Griffin & Page
have therefore narrowed down the common ones into 15 core product level measures

that have been split into three main categories:

e Customer Acceptance Measures

o Customer acceptance
Customer satisfaction
Met Revenue Goals

Revenue Growth

Met market share goals

O O O O o

Met unit sales goals

¢ Financial Performance
o Break-even time
o Attain margin goals
o Attain profitability goals

o Internal Rate of Return/Return on Investment

o Product-Level Measures
o Development Cost

o Launched on time
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o Product performance level
o Met quality guidelines

o Speed to market

(Additionally there was an overall programme measure used of % of sales that came
from new products). Looking at both core and other measures and who uses them the
authors concluded that some are used by both researchers and companies, but firms tend
to concentrate on customer level and financial measures whereas academics tend to look
at product related measures and programme level measures. The table in Figure 2.30

below 1llustrates this:

Measures Used by Researchers and Companies

Used by Both Researchers and Companies

Met revenue goals (type - customer focus)
Met profit goals (financial)
Got to market on time (product)

Companies Use More Researchers Use More
Customer Measures Firm Level Measures
e Market Share o 9% of sales for New Products
e Volume o Success/failure rate

o Customer Acceptance

e Customer satisfaction
Financial Measures Product Related
e Margin level e Performance
e Speed to market
e Completed within budget
e Subjectively ‘successful’
e Technically successful

Figure 2.30: Success Measures. Source: Griffin and Page (1993).

The table in Figure 2.30 demonstrates the fact that there are only three measures used by
both researchers and companies. The authors suggest that these differences are caused
by the ease of access to information. Firms find it easier to gather information about
customer type measures than do researchers. Companies may be more open to giving
out broad subjective programme level information to researchers rather than sensitive
detailed financial and market data. The Griffin and Page study concluded that firms are
more interested in measuring the outcomes of specific projects. Even then, firms only

used a limited number of measures of New Product Development success. The average
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number of measures used was 3.7 measures. One common measure was customer
acceptance (the authors cite an example of a firm measuring customer acceptance by the
level of sales) and another well used measure was financial success Researchers have
tended to look at broad programme or firm success. This stems from researchers
interest in how the firm manages New Product Development and finding out what
factors, tools and techniques affect overall New Product Development success that can
be applied across other organisations and sectors. Researchers want to use examples of
organisational behaviour that makes a firm more successful in the long run and not have
to explain behaviour that worked for one project within a firm but then failed on the
next project. Researchers use on average three measures. Firms however are not
researching into methods and techniques and just want to use any method that will get
the new product developed on time and they also have difficulty finding the time to do

more measuring of success according to Griffin & Page (1993).

The research showed that there were multiple dimensions to new product success.

With 16 core measures that everyone would like to use ( Griffin & Page, 1993) or do
use and only 3 or 4 in use by most of those involved, there is clearly a gap between
what is measured about New Product Development and what firms would measure if

they had the time, culture or systems to do it. For example, about 5 times as many

respondents would like to measure customer satisfaction than currently do measure it.

The multi dimensional nature of success is important and much depends on what the
strategy of the firm is with regard to New Product Development and what it is trying to
achieve. Firms do not all have the same targets for sales, or margins and so success
depends on how the respondents to research surveys view their own targets. Studies by
researchers tend to be relatively simple in their ratings and use questionnaires that are

mainly subjective according to a meta study by Emst, (2002). The subject of success
factors in this field is important to researchers who are trying to show that there are

links between the methods that firms use for New Product Development and the degree

of success. Clearly if there is little consensus about what constitutes success then it is

hard to show that a particular characteristic of New Product Development has any

bearing on the level of success. Jan Hultink and Robben (1995) reviewed several studies
about measures of New Product Development success. The table in Figure 2.31

summarises some of the findings.
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Venkatraman | Two dimensions:

and 1) Financial — Profit, sales growth, turnover and ROI
Ramanujam, | 2) Operational- innovativeness, market standing and social
1986 responsibility

Cooper, 1984 | Three independent dimensions:
1) Impact of the project on the company sales and profits
2) The track record of success rates of the products developed
3) Overall performance relative to objectives, to competitors
and profits v costs
Cooper and Three independent dimensions:
Kleinschmidt, | 1) Financial performance relative profits to sales, profitability
1987 level and payback period
2) Opportunity window in the degree to which the new product

opened up new opportunities to the firm in terms of new
product categories and a new market area
3) Market impact in terms of domestic or foreign market share

Figure 2.31: NPD Success Measures. Source: Jan Hultink and Robben (1995)

We can see from Figure 2.31 that sales level and profits are common measures. More
recently Cooper and Kleinschmidt (2000) have added the ability to reduce cycle time as
a proxy for success in some fast-paced companies. Cooper & Kleinschmidt go on to
criticise the approach of one-dimensional independent vanables with regard to success
factors. They propose a multi-dimensional flavour and introduce the concept of types of
projects that have been mapped onto three dimensions. They came to the conclusion in
this study that whilst there were ten success characteristics, they were not independent
and statistical analysis showed that three performance dimensions could explain most of

their results. These dimensions are given as:

1. Financial Performance. The first factor captures how well the projects
did from a financial standpoint: whether they were financial successes,
their return on investment, whether they met their sales objective, and
their profit rating.

2. Efficiency. This next factor portrays the efficiency and time performance

of projects-whether they were done on time and in a time-efficient

manner. Being on budget also is part of this rating.
3. Window of Opportunity. This final factor indicates whether the project

opened up new windows of opportunity for the business- for example,
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access to new markets, or paved the way for other new products.

Included here is the technical rating.

Using these three dimensions Cooper and Kleinschmidt develop various types of

successful project descriptions. For example a project could be a financial success but

not go far on the other two dimensions in terms of being fast or giving the firm new

market opportunities. These are termed Close-to Home Projects.

Gniffin (1997) statistically grouped seven measures into three broad success measures to
differentiate firms between ‘the Best’ and ‘the Rest’ in a questionnaire returned by 383

large US firms. The broad measures in the questionnaire were:

1. Overall success. Your “position in your industry” (most successful, top 1/3,

middle 1/3, bottom 1/3).

2. New Product Development Programme success relative to the meeting of the

Programme objectives. (1 completely agree -9 completely disagree).
3. Market/Financial success of projects in the past 5 years. A scale of the average

of four measures (% of total sales from new products, % of total profits from
new products, % of products categorized as successes, % of products

categorized as financial successes). (0-100%).

Hultink and Robben (1995), on the other hand, do not think that enough notice had been

taken in studies of the perspective of time and suggest that the importance of success
measures will vary dependent on the timescale. They looked at 16 measures to establish

this relationship, across 92 large Dutch companies. The table below in Figure 2.32

shows some of the measures where time had an influence so projects were important on

either a short term or long term timescale.

38



Long term importance hort term importance

Launched on time
Speed to market

Met revenue goals

Met unit sales goals
Attain marqgin goals
Attain profitability goals
IRR/ROI

Development cost

Met market share qgoals

% of sales by new
products
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Figure 2.32: Success measures and time. Source: Hultink and Robben (1995).
1= Very important, 5=Not at all important
* significant at 1% level

** significant at 0.1% level

However the authors note that not all the measures were considered important
regardless of the timescale. Only 4 measures had a score on both timescales of 2.0 or

better. (Important or Very Important). The average of both on the ‘basic’ measures is

shown in the table in Figure 2.33 below.

Average importance
score on both short
and long term

1.5 | Customer satisfaction
Customer acceptance

Product performance
measures

quidelines were met

Figure 2.33: Success measures — importance of time.

The authors concluded that short and long-term customer satisfaction was the most

important aspect to measure.

In addition to the four ‘basic’ measures only one measure in this study was found to be
uniquely important from a short-term perspective. This was - launch on time.

Six measures were uniquely important from a long-term perspective:
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e Met revenue goals
e Met unit sales goals
e Met market share goals

e Attain profitability goals
e JRR/ROI

e Attain margin goals

Zhang and Doll (2001) list success variables under three headings based on an analysis
of literature by leading researchers. The table in Figure 2.34 gives a definition of each
variable and demonstrates the lack of common definitions of success in empincal

studies.
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Success of NPD Definition Source
Literature
R

1. Process outcome

peneration to market introduction March, 1988
Time to prepare for new engineering
March, 1988

design from old engineering design
Cost of developing new products from
cost product concept to manufacturing
product development teams Truman and
Jobber, 1998
The extent of improving team learning
through the product development process | Wheelwright, 1992
The extent of supplier’s meeting the
requirements of product development Pannesi, 1996
2. Product outcome | 4
The extent of the product’s technical
function and perception of users Wheelwright, 1992
The cost of materials and labour for
manufacturing the product Wheelwright, 1992
customer needs 1995
The extent of producing multiple-
generation products from the product Fujimoto, 1991
rlatform
flexibilit roducts Fujimoto, 1991
The extent of easiness of manufacturing | Clark and
manufacturabilit and assembling new product Fujimoto, 1991
3 Financial outcome | 0
The extent of product’s meeting the target
in terms of market share Kleinschmidt, 1994
in terms of ROI 1996
The extent of the product’s meeting target | Clark and
in terms of profitabilit Fujimoto, 1991

Figure 2.34: Definitions of success measures. Adapted from Zhang and Doll (2001)

Zhang and Doll consider the NPD process outcomes are the least understood and

utilized weapon 1n innovation practice.

Griffin and Page (1996), however, recommend that measures for product development
success and failure depend on the strategy of the firm. In particular they reason that the
type of strategy relating to product and market newness affects the appropriateness of

the measures used. The research used an interesting technique in asking managers to
imagine different scenarios based on six levels of product/market newness and asked

respondents to decide which of 16 measures they would use for each scenario and score
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the relative usefulness of each measure used. They also asked respondents about the
type of New Product Development strategy their own firm had. The results showed that
measures did vary in usefulness according to the market strategy of the firm. The
authors make the important point that achieving one measure can be at the expense of
another measure citing the computer mouse that has had enormous customer
acceptance. However since Xerox invented it, but did not commercialise the mouse, this
meant that Xerox did not gain from it financially. So the mouse is a success but not for

the firm who invented it. The Kodak instant picture camera, another example, gave

Kodak a 35% share in two years and expanded the whole market but much of the profit

was dissipated on paying for Polaroid patent infringements.

A number of themes run through the studies into how New Product Development

success 1s measured:

¢ Firms and researchers use many measures to assess success - Authors have then
grouped measures into themes such as Financial Performance and Product
Performance.

e Research into NPD success has looked at either specific projects or general firm
performance - Studies either look at tracking specific projects over the
development, launch and commercialisation cycle or they look at the overall
performance of the firm.

e Financial performance including ROI, sales and profits - Since many projects
are given the go ahead on the basis of their projected financial returns it makes
sense that when projects are completed the level of achievement against the
original criteria is measured.

e Timeliness and speed of projects - projects that drag on and do not reach the
market on time will not then achieve the sales and profits in the expected

timescale. Therefore project time is a favoured measure.

e (Customer satisfaction - Customers who like the new product will buy it and this

will then allow the achievement of the sales and financial goals. Satisfaction
may also help the achievement of market share and margin targets.
e Technical performance - This measure assesses the degree of innovation but also

the quality standards achieved. Customers want up to date features and they

want them to work. This may be particularly true of industrial products where
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the need for the product to work well and be technically advanced will help the
customer in their own product development efforts.

o The cost of developing the new product - High cost projects are likely to be
important to firms and to managers. The cost of development needs to be on

target or budget otherwise the Return on Investment criteria will not be reached.

o Firms have their own targets and goals that new products need to meet.

e Firms should use the measures to help in their portfolio management — Projects

can be rated on their likely level of achievement based on the market and

technical assessments.

Research Proposition Four

There are no universal standards for success measures. Each firm sets i1ts own criteria
for success and even where a target has been set for sales or profits this will depend on
the views of the managers on what is a feasible target. A project that meets the budget

sales is then successful, although the level of the budget will vary between firms.

[1t is worth noting that some firms did not want to take part in NPD success factor
surveys. Perhaps firms may naturally want to guard their commercial position and may
not be keen to give out detailed financial details and they may also want to keep any

new product advantages to themselves.]

The literature shows that New Product Development success 1s a multi-dimensional
factor. This may not be very surprising since new products covers such a wide range of
different ideas, customers, firms and markets that each have their own unique
characteristics. Success measures are then only useful in business if they help the firms

themselves to decide on the best projects to back by using the measures in portfolio
management. In the UK clothing and textile supply chain we might expect that sales

are, to an extent, partially committed and perhaps other measures that are not sales

related might be used to judge success.

The research proposition four is therefore:

Textile and Clothing Supply Chain firms use non-sales based measures for new

product success.
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2.9 Newness

“Surprisingly, a good number of organizations are not developing true
‘innovations’; instead they are relying on pursuing more defensive
approaches.” (Hanna et al, 1995)

One aspect of NPD strategy is the view the firm has of where it is and wants to be on
the scale of innovation and newness. Kleinschmidt & Cooper (1991) has shown that the
degree of innovativeness impacts on NPD success and that there are dangers in being in

the middle of the scale. But what is newness in new product development?

How new 1s new and new to whom? Is NPD largely concerned with ‘new to the world’
products that are ahead of the competition? Does NPD activity that is a line extension
or trying an existing product in a new market also have its risks of failure? The
question of how new is new has been raised by many researchers and is really about the
definition and range of any New Product Development project. In turn this focus and
definition of newness can depend upon the portfolio of the existing products and the

strategy of the firm to either stay where it is or change its products or markets.

The drivers of New Product Development are (section 2.0) as we have seen:

Technological advances
Global competition

Changing markets and consumer needs

O O O O

Speed of product development

But a firm may have much more local and limited drivers. The existing product may be
quite satisfactory in generating sales and profits and only need some new improvements
to make it perform better and to the greater satisfaction of the customers. There may be
a need to newly engineer the cost down to accommodate some wage inflation pressure.
In an economy where service industries are expanding can services have new products
too? Was Drucker (1996, p38) right to say that every section of the company must strive
to improve the way it carries out its functions? Is a new technology used to

manufacture or deliver a new product then a part of the New Product Development

process?



S0 what is newness?

Johannesenn et al (2001), looking at innovation and defined six types of innovation:
1. new products

New Services

new methods of operating

opening new markets

new sources of supply and

AN R i

new ways of organizing

The survey asked a sample of 696 industry firms CEO’s and 200 small IT-sector firms

the degree to which they had made any changes in the items on the list in the past three

years. The authors consider that innovation lacks an agreed definition and good
measures. They suggest that innovation i1s generally about newness and hoped to reach

a better definition through their study.

Johannesenn et al started with the premise that “Innovation is any idea, practice, or
material artefact perceived to be new by the relevant unit of adoption”. They argue that
newness to the market or newness to the firm is too narrowly focussed on product

innovations. Some innovations have a far reaching impact. An example given is the
DOS computer operating system which has had an impact on sectors far removed from

the software itself. The results of their survey showed that innovation could be defined
and measured as a single construct, distinguished only by the radicalness. In other
words there is no need to split up innovation into many facets since it is only a question

of how radical people think that an innovation is.

Innovation then, is in the eye of the beholder, and can occur across any of the six items
on the above list. Cooper (2001, p 14) takes a less theoretical view and concentrates on

new product innovation. He defines newness along two dimensions:

a. New to the company

b. New to the market
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With each dimension having two categories ranging from low to high this gives several

possible types of new product project:

1. New to the world: Products that are completely new and create a new market.
Only 10% of products are in this category. Post it notes is an example.

2. New product lines: these products are new to the firm but similar types already
exist in the market. Cooper cites the IBM laser printer that was new for IBM but
HP already had one on the market. 20% of products are in this category.

3. Additions to existing product lines: Here firms may introduce a new model but
to a different market. The home PC market laser printer from HP is cited as an
example. The ‘baby’ jaguar car is probably another. 26% of new products are
in this group.

4. Improvements and revisions to existing products: Where firms may upgrade a

product. The market is the same and the product is much the same. Again 26%
are in this group.
5. Repositionings: These are the same product but a new market is found for it.

Cooper cites aspirin that has moved from a headache cure to a heart attack and
blood clot preventer. Only 7% of new products are in this category.

6. Cost reductions: The firm may well have put in new technology to make (and
sell) the product more cheaply but it remains the same and sold mainly to the

same market, although the lower price may bring in previously excluded

customers and this is a new market size. 11% of new products are in this group.

Cooper goes on to show that the averages above vary depending on sector with high
technology firms being loaded towards product and market newness and introducing

less repositionings and cost reductions. Cooper thinks that firms must use measures in

their portfolio management techniques to plan the types of New Product Development.

Hanna et al (1995) also make the point that truly innovative products were a rarity for

consumer products citing a study where only 6% of all consumer products introduced in

a six-month period were innovative. The vast majority of new products were extensions

of lines. Hanna et al (1995) consider there to be six types of new product idea and that
there were marked differences between consumer and business products in the ratios of

each used. The table in Figure 2.35 shows that consumer products were more likely to

be totally new compared to business products.

66



Sources for New Consumer Products Business Products
Product ldeas

N

Totally New Product
An extension of the _m 71
product line —
Tangible quality r 51 60.7
improvement of current

B N S
existing product

current product

Added value to current : :

product through

distribution, promotion
and pricing actions

* Significant at the 95% level.
Figure 2.35: Sources of new ideas. Adapted from Hanna et al (1995)

Craig and Hart (1992) mention the ‘continuum from product modifications to radically
innovative’ and go on to discuss the difficulties of finding out which point on the

continuum research studies have been focussed on. They cite two dimensions for

product types or degrees of product development:

1) newness of the technology used by the firm developing the
product

e On existing products

e On new products

2) newness of the marketing practises

In these cases the newness is viewed from the firm’s perspective.

Hultink and Robben (1995) whilst looking at the time impact of success measures also

studied the effect that type of product innovation had on the success measures used by

firms and hypothesised that revenue growth and unit sales goals were more important

for new products, with slight improvements, than on new to the world products. The

results did not support their view.

Jenkins et al (1997) argue that the strategy that a business has for New Product

Development must start with a definition of the type of product that the company
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wishes to develop in order to set a framework within which decisions will be taken and
to guide the product development teams when defining new products. They consider

that there are two main strategies for new products:

(a) New product line innovation and

(b) Product line expansion with the following sub approaches:

o Low end products that target new market segments and offering more
atfordable products to new groups of customer

o Cost reduced products that replace existing products and expand their
product life since they are more competitive

o High end products that have new features and characteristics that appeals
to a new segment that will pay more.

o Next generation products that replace the current product line with
products that have higher performance and better functionality but at the
similar price

o Breakthrough products that both increase performance and functionality

but at a lower price tending to make existing products obsolete

(The authors discuss a portfolio management approach where a company continuously

evaluates the direction that each product line is taking to ensure the correct mix. The
authors show how a product line evolution can be mapped over time and argue that how
NPD and new technology resources are obtained and decided on can be helped by this
process of categorizing products). This is the framework for new and different product
lines. The degree to which the new product is a departure from the existing product,
technology and market can be looked at in three dimensions; technology, market and
product. The further away from the known the more risky it is and incremental moves
may be wisest, but since products that are uniquely superior have the best chance of
success so it may be that larger leaps are worth it. Jenkins et al (1997) argue for firms

having a match between how the resources are directed and the strategy of the business.

Researchers seem to agree that there are various types of new product and that only a

small percentage (6-10%) of new products are actually new to the world. Newness
exists on a continuum and can be seen either from the firm’s perspective or the

customer’s view. Firms are generally more involved in extending and upgrading
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existing products. Finding new markets for existing products is categorised as a new
product activity by many researchers. Similarly using new technology or using new
marketing methods is also classed as new product development activity. The type of
new product focus depends on the sector the firm is involved in with consumer products
and high technology more likely to develop totally new products. Saunders and Jobber

(1994) suggest that firms can have a product replacement strategy that includes choices

about the degree to which the product changes or is repositioned in the market, the

extent to which the marketing is conspicuous and the timing or phasing of the change of

product.

Research Proposition Five

Researchers recommend that firms recognise the different types of new product
development and use portfolio management techniques to manage their strategy and
plan resource allocation and new product development activities. The degree of

newness matters to the extent that it is related to strategy and firms need to recognize:

o where they are on the continuum of newness and

e where they want to be and also decide

e what particularly is driving innovation in their market sector.

If the market is above all seeking cost reductions then having no resources devoted to
this aspect of NPD, and no long term projects looking at efficiencies or new cheaper

technologies, would be a risk.

In the clothing supply chain there can be newness at various points along the chain from
new raw materials to a radical style of clothing design. With fast response required
from a supply chain we might expect that newness for the firms involved would be

limited to line extensions with new to the world products requiring a longer-term

timescale.

The research proposition five is therefore:

Textile and Clothing Supply chain firms develop new products that are line

extensions.
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2.10 Senior Management

Top management may set out the strategy but they can also have a more direct influence
on NPD project and programme success. Sentor managers have to make choices of a
strategic nature about the innovation goals, the allocation of resources to innovation
activities, assessing the risks in innovation, deciding about new product timing on new
introductions to the market and taking a long term perspective (Ramunjam & Mensch,

1985). Having produced a strategy, top managers will also then show more or less

commitment to it.

Early work on the SAPPHO project showed that high quality managers who were more

interested in NPD were more likely to be successful (Rothwell et al, 1974):

“Although the use of various formal management techniques can be of great
assistance to management, they are no substitute for managers of high quality and
ability. The individual whose presence differentiates most strongly for success....is
generally an individual who is enthusiastic towards innovation....who

has...sufficient authority and power to affect the course of the innovation”

(Rothwell et al, 1974).

Senior management has an influence on New Product Development (Ernst, 2001) in
terms of their role and commitment where top managers may be influential in their
support for projects and be involved in the allocation of resources. The style of
managers may be participative or authoritarian (Balbontin et al, 2000). Cooper and
Kleinschmidt (1987) in developing a construct that NPD success in projects was related
to senior management support used three sub questions concerning commitment to the
project, involved in day-to-day management of the project and top management
providing guidance and direction. They found only limited support for the hypothesis

in US firms although top management support correlated positively with NPD success

in Japan (Song & Parry, 1996).

Creating an organizational climate that is conducive to good co-operation between
departments is also a key top management responsibility that can impact on NPD since

better levels of co-operation help NPD success (Gupta & Wilemon, 1988). Measures to
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create the organizational climate might include job rotation, visits by R&D staff to see
customers with marketing staff, joint R&D/marketing idea sharing seminars or
workshops and joint rewards for R&D and Marketing staff. Managers were also
advised to be more tolerant of failure, encourage risk taking and be more supportive of

marketing and be more balanced towards the importance of both R&D and marketing

functions.

One issue that may involve senior management closely with NPD is in making go/kill
decisions that support the firm’s NPD strategy and weed out unsuitable projects whilst
allocating resources to the projects most likely to succeed (Cooper, 1994b). The chart

(figure 2.36) below shows the Stage-Gate™ NPD Model where senior managers meet at

the gate reviews.

Sr<Ar<Ex

Senior Managers Involved

Figure 2.36: Stage Gates

However there may need to be a faster, less sequential process that also shifts authority

and empowers project teams to make these gate decisions.

The impact of top management has not been adequately addressed in research

(Montoya-Weiss and Calantone, 1994) and there have been few studies on the different
perspectives of top management and other functional groups about NPD success factors.

Yap and Souder (1994) considered that early senior management involvement would
enhance NPD success rates although they also discovered that an autocratic project

leader helped except in conditions of high technical uncertainty. Balachandra (1984,
cited in Emst, 2002) found that top management support made it less likely that a

project would be terminated. However it was thought that top management may

unwisely hold on to pet projects. Managers and senior managers themselves (Thambhain,

1990) consider that organizational support (through ‘involved, interested supportive’
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management) had a strong correlation with innovative better performance. Hanna et al
(1995) cite lack of top management commitment as one of the main causes of failure.
Top management (Craig & Hart, 1992) are known to be influential in setting the
managerial orientation towards a balanced support of both marketing and technical
Inputs, in making strategic and operational choices about goals and resources and in
setting the organizational climate for management of people and departmental
functions. Senior management also influences the balance between the importance
attached to technical and production issues and the needs of the market (Voss, 1985).
Top managers should use their authority to support the NPD process but not ‘micro
manage’ it (Cooper, 1999); top managers in particular should ensure the decision stage

gates work and that the rules are stuck to so that pet projects are not favoured.

Research Proposition Six

Whilst there are limited empirical studies on top management impact on NPD success
and only some weak correlation between top management and success found in the
studies, researchers have suggested that senior management is nevertheless responsible
for setting the organizational climate for innovation, organizing the NPD structure and
encouraging inter-functional co-operation. Senior managers could be responsible for
the gate reviews and go/kill decisions but recent work suggests this slows down NPD
and that more empowerment of teams is faster. Committed and supportive senior
managers can show interest in projects, be involved on a day-to-day basis and give
guidance to project teams although the interest can be overdone. Senior managers have
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