1 NEW PRODUCT DEVELOPMENT
Success in innovalion appears to depend upon fwo ingredients —

lechnical resources {people, eguipment, knowledys, money, efc.}
and the capabilitics in the organisation fo manage them.

Tidd et al., 1997

The main thrust of requirements capture (RC) occurs at the front end
of product development, but it does not stop there. New requirements
may be discovered during the development of the new product, or
requirements may be modified in the light of user tesis. The process
of BRC involves collecting. recording and analysing information. The
information gathered will cover markets, customers and technolo-
gies. Careful analysis of this leads to the identification of require-
ments essential for product specification. Integral {o the process of
RC is that of identifying the key stakeholders and collecting their
needs, preferences and requirements — and also ensuring that they
buy into the product that is under development. As discussed in the
Introduction, effective RC at the sarly stages of product development
can conltribute positively 1o quick response, cost and reduce risk.
Companies that invest in the front end of product development are
mere likely to produce successful innovalions {(Cooper and
Kleinschmidi, 1988). However, RC dees net stop at the front end of
product development, Effective requiremenis management is needed
throughout the product development process from inception to com-
mergialization and post-launch. Requirements management is the
activity and process of managing, controlling and refining require-
ments as the product undergees development.
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In order to establish the relationship between RC and new product
development, this chapter highlights the salient aspecis of new
product devefopment management.

THE NEED FOR PRODUCT DEVELOPMENT

New product development (NPD) is a process that iransforms techni-
cal ideas or market needs and opportunifies intg a new product that is
launched into the market. Developing new products is an essential
aspect of business aclivity. However, managing the NPD process is
complex and risky. it entails managing pecople who have different
backgrounds ranging from marketing to R&D 1o design. NPD eniails
substantial invesiment, both in capital and time. Nonetheless, if it is
commercially successful, then the benefits gained are considerable,
NPD is a term used to capture a range of different types of innovative
activities leading to the production of a new service or product from
radical innovations to simple modification and adaptations to existing
products. Radical innovation is much mare risky and unpredictable.
Companies can decide 1o be first in the market with a radical innova-
tion, or adopt a 'walt and see” approach where they can be followers in
a new market. When mobile phones were introduced into the UK mar-
ket, different technologies were available and the risk for the first
maover in the market was related to which technology they should use
to operate the mobile service. Hutchinson launched the Rabbit
phone using cellular technelogy and adopied a system of base
stations. This failed spectacularly. Within 18 months, and following
millions of pounds worth of Investment, Rabbit was withdrawn,
Competing operators were able to {ake advantage of the promotional
activity associated with mobile phones and atiract early adopters of the
technology to their service. Backing the wrong technology cost
Hutchinson its market advantage and the company was unable to re-
enter tha market quickly. However, when it did eventually, it launched
its Orange service with a vengence and was able to steal a march on its
main competitiors.
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NEW PRODUCT DEVELOPMENT - THE RELATIONSHIP

Imporiance of New Product Developmeant

New products enable firms to maintain competitive and healthy pro-
duct portfolies, and also coniribute to tong term sustainable competi-
tive advantage. Those companies that fail at NPD may face
competitive problems or even collapse {Cooper, 1998}, According to
Cooper, ‘The winners are those firms . .. who have an enviable stream
of new product successes year after year™

A number of factors have a bearing on the importance of NPD, now
and for the future. Increased competition in the market place may
occur in many ways, e.g. through privatization of government organi-
zations or the increasing power of large multinational companies
{Cooper, 1883).

In the increasingty competitive market, the need for time manage-
ment is essential in order to gain competitive advantage in existing
and new markets. A reduced time-to-market is the mechanism for
time-based competition {Tersine and Hummingbird, 1895}, {See also
Cooper 1993; and Coombs 19883

Speed and Leanness seem Increasingly the tombstones of R&D
managoement.
Goombs, 1988

The product lifecyele (FLCY is based on the belief that most products
go through similar sets of stages in their lifetime, from introduction
intc the market place through to maturity and decline {Bruco, 1997}
Product development may occur at any stage of the PLC in order to
extend the product's life by rejuvenating the cycle, for example by
retaunching the product with new packaging. PLCs are becoming
shorter tor several reasons, including the (ncreasing sophistication
of consumers and improving technology. (See Cooper 1993; and
Cooper and Kiginschaft, 1987.)

_..responding to short cycles is a key part of loday’s hyper-
competitive markel.
Grantham, 1897
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Emerging foreign markets and globalization can be apparent in a
variety of ways, and are vital for NPD in terms of the type of product
developed and where the product will be manufactured and seld. For
example, the World Trade Organization reached an agreement early
in 1887 whereby many developing countries are opening their mar-
kets tc some degree of competition. Angther aspect of emerging for-
eign markets and globalization is the emergence of low-cost-labour
countries becoming more aftractive for production from organizations
in developing countries {The Economist, Gctober 1987). Globalization
has many profound effects, not least in the sheer number of markels
that have opened up for Western companies. The rapid advances in
communication are aiding the rate of globatization through entities
such as the Internet and satellite equipment. {See Sheridan, 1998; and
Coombs 1888.)

fnnovation processes are more and more ofion targoted on global
markets ... Qloballsation creates a more demanding innovation
procoss. ..

Coombs, 1938

The emergence of the European Union (EU} is a major example of a
changing business and legislalive environment. The EU has enforced
the CE mark on certain products manufactured within the EU, which
forces manufacturers o comply with certain safety and regulatory
standards for the product 1o be sold in the EU market. {See Wind
and Mahajan, 1997}

The importance of supply chain integration, with factors such as
increased competition in all areas, means that companies can no
fonger rely on their own internal rescurces and coften need 1o out-
source and partner within the suppty chain, in order to maintain com-
petitive NPD (Coombs 1998). (See also Sheridan, 1988a.)

Changing customer needs and the rapid pace of technolcgical
change affects NPD not only in terms of the product itself, but alsc
in terms of the way the development process is managed and the
communication techniques used by the teams involved. For example,
globalization of the world market increasingly finds NPD teams In
different countries of the world. Virtual preject teams that meet via
information technolegy (IT) are increasingly commaon in that business.
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The advantage is that the best talenf in the world can be brought
together to work on a project. Management of a virfual project team
is an emerging management skill. Communication and effectiveness
of the teams has improved and contributed o the success of NPD by
technolegies such as video conferencing. Customers also witness the
technological breakthroughs and consequently demand better-quality
products faster and at lower prices. {see Cooper, 1893; and Coombs,
1898.)

Strategic Management of Product Development

The management of NPD must be cansidered in a sirategic fashion, in
arder that the right type of product may be developed in terms of, for
example, the target market, the company resources, and the company
product portfolio. A nonstrategic approach to NPD may involve devel-
opment of a highly technotogical product, but if the market does nol
have a need for this type of product, it will fail, even though it may be a
superior product. Marketing and promotion and identitying the chan-
nels to reach the customer are all essential o the innovation process.
Tidd et al. {1997} define a number of advantages that can be gained
through strategic NPD projects (Table 1.1). This table accentuates the
importance of strategy in NPD. Although a certain fype of new product
may offer a strategic advantage, the organization must assess how
the product stralegy fits into the overall strategy of the organization.

Table 1.1 Type of innovation by strategic advantagoe

Type of innovation Strategic advantage

Novelty Offering something, that no-gne olse can

Competence shifting Rewriting the rules of the compelence
game

Complexity Difficuity of learning aboul lechnology
keeps entry barriers high

Robust design Basic mode! preduct or process can be
stretched over an extended life, redusing
overall cost

Continuous incremental Continuous movement of cost-

innovation performance frontier

Source: Tidd et al., 1997. Reprinted by permission of John Wiley and Sons
Lid.
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Some academics and writers suggest that NPD is not the important
strategy for future success of organizations, but rather that sustained
competitive advantage is to be gained through intelligent marketing,
as mentioned in Bissell {1898). However, new products not only
account for 40 per cent of lotal company sales, but they are also
important for profits and market share {Cooper, 1993). Delocitte and
Touche (1980} conducted a study, 1998 Vision in Manufacturing, which
showed that by 2000, a majority of manufacturing companies plan to
intensify and re-engineer their NPD efforts. [t is estimaled that over
this time, revenues from the sate of new products will have increased
by 11 per cent {Sheridan, 1998b).

Cost or Investment?

Companies regard NPD as a costly process. The failure rates of new
products are extremely high and have not improved much since NPD
was first studied {Wind and Mahajan, 1897} so the cost in relation o
failure rate is an important issue. Tidd et al. {1997} suggest failure
rates of new products {o be between 30 and 85 per cent, with an
accepted average of 38 per cent. In addition to this, Cooper (1983)
states thal 46 per cent of total product costs spent on NPD are used
entirely on products that fail and that one in three new products fait at
launch. This issue of failure in NPD highlights the enormous impor-
tance of achieving effective management of NPD, fo reduce the failure
rate of new products. This emphasises the necd for BC to tighten up
the front end of the preoduct development process to improve the
sucCcess rate.

Success in New Product Development

Much has been written on what contributes to success in NPD. There
are a number of factors that coniribute io the success of a new pro-
duct, although it is untikely that any organization would be able to
institute a formula for persistent success in NPD (Wind and
Mahajan, 1997}.

Cooper {1883} has carried out several extensive studies on the
success in NPD. He divides success faciors into three categories:
luck, tailwind and actions. In his study NewProd /i, he studied 203
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new product projects in 125 industrial product firms. All the new pro-
ducts were launched on to the market - some were successful, some
failed. The study compared the similarities in successes and the dif-
ferences between winners and losers. Several significant factors
emerged, resutting in ten key factors underlying success:

A superior product that delivers unigue benefits to the user.
A well-defined produet prior to the development phase.
Quality of execution of technical activities.

Technological synerqy.

Quality of execution of predevelopment activities.

Market synergy.

Quality of execution of marketing activities.

Market attractiveness.

Compelitive situation,

Top management support.
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Of the hundreds of characteristics studied, only these ten had consis-
tent impact on success, although not all had the same impact. The
resulis ol the study showed that luck could be ruied out as a success
factor, and that tallwind and actions were the important factors in
successiul NPD, with action factors being of particular importance.
Hart {1998} has developed six major themes for success in NPD,
which can be considered al project level or sirategic level (Figure 1.1).

Project Level Themes
Process

The process of NPD involves thal activities and deeisions from

the time when an jdea js gonerated (from whatever source) untif

the product is commoercialised {i.c., launched onto the market).
Hart, 1995

Many studies, for example Cooper (1879, 1980}, and Cooper and
Kleinschmidt {1887}, state that the choice of process for NPD is vital
to the success of the project (Hart, 1885). An important consideration
when choosing a process is the contingent circumstances that apply
to the particular process (Tidd ot al., 1897) {see Table 1.2}.
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l”Soume: Hart, 1995.
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Figure 1.1 The process of NPD as a series of activities, from Hart 8. {1985}
in Bruce and Bicmans, Reprintod by permission of John Wiley and Sons.

Table 1.2 How context affects NPD process

Coniext variabie

Sector
Size
National systems of innovation

Lifecycle (of technology,
Industry, ete.)

Modifiers to the basic process

Different sectors have different priorities
and charactaristics, &.¢. scale-intensive
or sgience-intensive

Small firms differ in terms of access to
resources, efc. and so need 1o develop
more {inkages

Different countries have more or less
supportive contexis in terms of
institutions, policies, stc.

Different stages in lifecycle emphasise
different aspects of innovation, e.g. new
technology industries versus mature,
established firms

Source: Tidd et al., 1997, Reprinted by permission of dohn Wiley and Sons

Lid.
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Early Sequential Models of New Product Development

Linear models were developed in recognition of the fact that each
stage of the process has to be completed, in order that the product
should have more chance of being successfut {Cooper and
Kieinschmidt, 1986}. However, these sequential models are regarded
as retatively simple, standard processes for NPD.

The Booz, Allen and Hamilton (1882} model (Figure 1.1) shows the
basic sequential approach to the NPD process. This model is the basis
for a large number of similar sequential type models, including those
of Kotier (1880} and the British Standards Institute {1989}

Cooper and Kleinschmidt {1986) focused more closely on the pro-
cess of NPD. They produced a 13-stage model with distinct activities at
each stage (Table 1.3). Crawlord {1988} simplified the Cooper and
Kleinschmidt model into six stages (Table 1.4}

However, these sequential models tend to be prescriptive and
mechanistic, and fail fo take into account overlaps of activities that
will occur naturally in the workplace, They can also increase cycle
time and provide no early warning system for problems that may
occur later in the process (Schilling and Hill, 1988). The weaknesses
apparent in the sequential models led tc the development of more
complex models.

Later Compiex Modeis of New Product Development

Concurrent ongincering has bscome the norm for succossful
product devefopment.
Design News, 1983

Increased compelition in the market place has placed more pressure
on companies involved in NPD to reduce their time to market or to
gain quick response. Products have become more complicated resuit-
ing in mere people being involved from a variety of functions {Jones,
1997}, This has brought about the more complex parallel processing
in NPD modeis, which reduce time to market, provide smoother tran-
sition between stages of the process, promote shared responsibility,
co-operation, involvement and commitment, and improve the prob-
lem-solving focus, initiative, diversified skills and heightened sensi-
tivity 1o market conditions (Hart, 1895).
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Table 1.3 Cooper and Kicinschmidt's 13-stage model of the NPD process

Activity

Description

1.

10.

12,

13.

Initial s¢reening

. Preliminary market assessment

. Praliminary technical assessment

. Detalled market study/market

research

. Business/financial analysis

. Product development

. In-hause produst testing

. Customer tesis of product

. Tesi market/trial sell

Tria: production

1. Precommercializaticn business

analysis

Production start-up

Market launch

The initial gofme go decision where it was
first decided to allocate the funds tg the
proposed new product idea

An tnitial, preliminary, but nonscientific
market assessment; a first guick ook al
the market

Aninitial, preiiminary appraisal of {he
technical merits and diftffcultics of the
project

Marketing research, involving a
reasonable sample of respondents, a
formal design and a consistent data
collection procedure

A financial or business anaiysis leading
to a go/mno go decision prior 16 product
development

The actual design and development of the
product, resulting in, for example, a
protatype or sampic product

Testing the product in house, in the fab or
under controlled conditions

Testing the products under real-life
conditiens, e.g. with customers andior in
the fielc

A test market or rial sell of the produet -
irying o sell

Atrial production run [o lest the
production facilities

A financial or business analysis, following
product development but prior to full-
scale launch

The start-up of full-gcale or commercial
production

The taunch of the product, on a full-scale
andfar commercial basis; an identitiable
sot of marketing activities specific to this
product

Source! Hart, 1985,
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Table 1.4 Crawford's six-stage model of the NPD process

Activity Bescription

1. New product planning Emphasising NPD as an element of corporate
planning process

2. ldea generation Seeking ideas internally and externally {from
management, research, compotition,
consumers and employees)

3. Scroening To analysc corporate and technicat synergy

and feasibility of the project
4. Technical development  Concepts developed into physical forms
h. Market appraisal To assess user opinions
6. Commercialization Launch of the product or service

Source: Roberts, 1996

Scquential models provide a good basis for planning projects, bufin
practice, the process is often comprised of ‘... a paraliel set of sub-
activities in which the technical and marketing disciplines interact to
evaluate and develop further the product concept” (Watsh e al., 1982).
These parallel processing models involve overlapping stages in the
NPD process (Hart, 1885}, Takeuchi and Nenaka (1986) produced a
diagram showing the differences between the sequential and complex
models of NPD (Figure 1.2}

Walsh et al. {1992) show in a fairly simple fashion a number of
different approaches to the NPD process corresponding to the
Takeuchi and Nonaka {1988) diagram. This appreach is designed in
an attempt fo break down the functicnal barriers between depart-
ments, so that activities in the NPD process are carried out concur-
rently. The process Is therefore managed by multidisciplinary teams,
meaning that the outcome is owned by all functions. Thus ideas are
not rejected by downstream partners as they may be in the sequential
processes. Information is shared by functions, which allows functions
time to prepare and pesition themsclves for future stages of the pro-
ject. This approach reduces the thine to markel, avoids bottlenecks
and improves quality.

The major benefit of concurrent engineering in NPD is that it speeds
up time to market by reducing the cycle time (Anderson, 18393 and
Biemans, 1995} In addition, the needs of the project are better



n

14 A Practical Guide to Requirements Capture Managemend

Type A

Phase 1 2 3 4 3

Typa B

Phase i 2 3 4

ar

Type C

Phase 1. 2 3 4 35

Figure 1.2 Scqguential {A) versus overlapping {B and C) phases of devel-
opment, from The New Product Development Game by Hirotaka Takeuchi and
Ikujiro Nonaka (1988}, Harvard Business Review.

satisfied {Jones, 1897). There are some limitations e parallel proces-
sing. Generally, these types of projects require more effort from all
concerned. and more effective management. Some types of product
development projects are not suitabie for parallel processing, for
exampie, R&D-led projects require a large amouni of fime at the
beginning stages and cannot be integrated easily {Jones, 1887).

Parallel processing requires large-scals organizational changes in
the entire supply chain, and many companies may be unwilling to
intreduce this during recession (Palframan, 1894). In reality, most
companies are not willing to deat with the culture shock that accom-
panies a change in routine. Most organizations tend to provide quick
one-shot programmes that do not do much to alter the traditional
method of NPD (Anderson, 1983}

In the concurrent NPD process, ii is critical that the traditionaily
separate functions of design and manufaciuring are merged.
However, in practice, combining the two can be difficull in ierms of
logistics and in relation to issues of diversity (Anderson, 1993).
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Table 1.5 The resulls of phase review

Result Implication

Pass — all deliverables complete  Move on to next phase
and objectives met

Conditional pass — minor actions  Project can move on to next phase if

identified actions are completed to the
satisfaction of the chairperson within
30 days

Fail first time — major problems Review will recommend to business

identificd that further investment be withheld

Conditional fait — major problems  Major correclive action required;
identificd rerun review within 30 days having
cleared actions

Fail second time Review with business about whether
project should be cancelled

Source: Grammaer, 1992

Communication between functions is alsc essential, for example In
terms of sharing information. However, geographic location can be a
hindrance to this, so electronic communication is becoming increas-
ingly important. For example, members of the design group at AT&T
in the USA work in the parallel process, communicating between the
manufacturing site in Denver and the design labs, which are 1500
miles away in New Jorsey, by fax, emalil, teloconferencing and high-
speed data [inks.

...the two arecas have beon able fo achieve thelr goal, which was o
improve circuit-pack design and manufacturability.
Anderson, 1883

RC falls into the front-end and early phases of these models.
Requiremenis management is needed throughout the product devel-
opment process to ensure that all relevant information is gathered
from key stakeholders in the process [e.g. marketing, technology,
design) and that this is used to optimize the requirements that will
enhance the attractiveness of the product for s target market.
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Alternative Approaches to New Product Development Process
The Phase Review Process — First Generalion

The first-generation model of this process was based on the seguen-
tial process of NPD, similar in features to a relay rdce, and was devel-
oped by NASA in 1860. Each activity has a review point (Grammer,
1982), which evaluales certain criteria, such as:

performance
reliability
availability
instability
maintainability
usability
testability
manufacturabifity
profitability
timeliness

= # & % &% & &« % 8 @

This is to decide whether or nol more funding should be allocated, and
whether the project should continue. Aczording to Grammer (1892),
the phase review process helps the organization to:

s Authorise any project in terms of return on investment and risk
anatysis before major resources are committed.

e Apply the disciplines and project management thal enable
businesses to bring a product to market against challenging
time and cost targets.

¢ Define customer requirements and expectations clearly and prove
that these have been met prior to delivery.

¢ Ensure that product announcements and availability dates are
consistent with achieving key milestones.

Cooper {1894} analysed the first-generation phase review process
and emphasised several problems associated with the model. In gen-
erdl, the main problem was the number of tasks that had to be com-
pleted at each stage before the project could progress, The process
was too narrowly focused, ignoring ali stages except development
and failing to integrate marketing functions in the process.
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Table 1.6 The advantages and disadvantages of the stage gate process
ovar thg phase review process

Advantages

Belter cross-functional teamwork

Loss roworking and recycling

The early detention of fallures

A belter launch

A shorter time o market

Not a rigid system - some stages
may be omitied

Disadvantages
Projects must wait until all tasks
are completed; this may lead to
delays, a8 a project may be held for
the sake of one activity hat
remains 1o be completed
Overlapping of stages is
impossible; cne stage has to be
completed before a project can
move on lo another

Projacis must go through all stages
and gates; this can make the
precess very rigid, espocially for
low-risk projects, and may create
unnecessary delay

Project prioritizalion is not
accounted for as the stage gate
concentrates on individual projects
rather than the spectrum of product
portfolio projects

Some processes are spelt out in too
much detail, leaving no room for
creativity

Too burgaucratic hocause of the
imposed meeting, paperwork and
red tape

Third-Generation Models

Coocper {1984) agrees that the stage gate models provided improve-
ment in process, but require improvements to allow better integration
and fiexibility, He therefore developed the third-generation models,
which he described as .. .fluid and adaptable, they will incorporate
fuzzy gates which are both situational and conditional, they will pro-
vide for much sharper focus of resources and management of the
porticlio of projects, and they will be much more flexible than today's

process’.
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Table 1.7 Tho four types of parinerships

Supplier Lateral Internal Buyer
partnerships partnerships parinerships parinerships
Goods suppliers Competitors Business Intermediate

units customers
Services Non-profit Employees Ultimate customers
suppliers organizations Functionai

departments

A fluid process should reduce the cycle time because stages will be
overiapped. The notion of 'fuzzy gates’ implies that the gates are not
ahsolute, but are considered more in terms of the ‘situalional” and
‘conditional’ factors involved. The clearer focus is achieved, as the
third-generation models are compared against other projects. The
process s, in essence, a formaft process with rules and prefocol. A
devialion from these rutes should be carried out consciously and
deliberately with awareness of the consequences. However, project
managers should be given the freedom 1o make these decisions,
because of their greater experience with the project, and manage-
ment should back the decision (Cooper, 1994).

The slage gate system is uscd o improve cfficiency and effective-
ness of the NPD process. The gates are used to contro! the process
and provide a quality control checkpoint, Each stage is used io gather
information to progress to the next stage in order to drive down uncer-
tainties. The stage gate system is designed to facilitate and speed up
time to market (Cooper, 1983). Stage gate systems incorporate many
of the factors for success in NPD and reinforce the role of RC, for
example:

» More emphasis on predevelopment activities (discussed in
Chapter 3}.

Mullidisciplinary and multifunctional.

Parallel processing speeds up process,

Strong market orlentation is part of the stage gate system.,

More focus.

Product definition step s included.

Focus on quality of execution.

* & & & & @
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- Stage 1 1 !
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Profminary. o T T
| investigation | Davelopment) | yapiare
G 1 Gate 2 Gate 4 Gate 5 efc.

Figure 1.3 Third gencration process with overlapping, {luid stages, and
furzy or conditional go decisions
Source: Roberts, 1998

The benofits of the sfage galte system ate evident. The model puts
discipline Into a process, that In foo many firms, is ad hoc and
seriously deficient.

Cooper, 1993

The Stage Gate Decision

Evaluation techniques, such as stage gates, are used in order 1o
reduce uncerfainty and make go/no go decisions in NPD. Evaiuation
is different at sach gate and deatls with a variety of different complex-
ities {Cooper, 1893}, including:

s+ The infermation and stakes at each gate increases through the
process.

s There are a variety of methods of evaluation to use at cach stage,
requiring a decision for the best technique to be used for each
gate.

¢ At each gate the decision on the go/no go basis has 1o be made in
relation to the portfolio of products that the company is developing.
There will always be certain payoffs to other projects.

e The goine go decision actually involves a go/no gofhold/recycle
decision.

So the purposes of the gate, according to Caoper (1893}, are:

To make go/no go decisions.

To make prioritization decisions.
To serve as a quality control check.
To chart the path forward.
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It is important that managers look for ‘Killer’ variables, for too often,
managers proceed with a project without realising the flaws and
weaknesses, leading uitimately to fallure. This may be due io the
faiture of managers to accep! problems or lo seek more infermafion
on problems when they become apparent {Cooper, 1983). Making
decisions about the product, its cost and potential market benefit
are all relevant to requirements management. RC fits in with a
stage gale process.

According to Cooper, any project can be reduced to three simple
queslions:

s s itreal?
s |8 it worth it?
e Can we win?

Cooper describes a typical approach to a project team stage gate
decision. 8tage gate decisions are usually based on written criteria
{it should be noted that ico much bureaucracy can delay projects and
reduce time to market}. The project leader will submit a set of deliver-
ables/inputs a few days hefore the meeting. These should be short
and o the point, e.g. some organizations may place a limit on the
number of sides used 1o write this. Gatekcepers receive copies fo
prepare for the meeting. At the mesting, the project leader will
bring any new feam members up to date, althcugh in many crganiza-
tions, the galekeepers are the same throughout the project A
question-and-answer session s used to share informalion and
opinions. Gatekeepers use evaluation techniques to decide the
go/no go decision, with each criterion being discussed.

Debriefing is important so that the gatekeepers can reflect on the
opintons of others in the project team, and thus perhaps operate more
efficiently as a team for other projects. This may include (Cooper
1983):

areas of disagreement;

areas of ighorance and uncertainty;
strengths and weaknesses of the project;
go/no go decision reached; and
prioritization set.

* & = » &
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Bespite the support for the stage gate process in much of the litera-
ture, there are some schools of thought that suggest that the stage
gate system is not as successful as described. Although it is designed
to work in a parallel process, it often becomes a linear process. Wind
and Mahajan {1997} depict the slage gale process as shown in Figure
1.4. They describe the gate procoss as ‘cumbersome and inappropri-
ate’. Nevertheless, RC is an important aspect of the process and
needs te be seen with the process description and activity.

Communication

RC and requirements management s dependent on effective commu-
nication belween key activities, especially marketing, production,
finance and design. Without empathy for each other and an under-
standing of each other’'s needs, then agreement about the main
requirements to build into the preoduct will be difficult to achieve.
Engineering may argue for a greater performance or range of func-
tions than marketing regard as necessary for the target market, and
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Figure 1.4 Wingd and Mahajan's diagram of tho stage patc process.
Reprinted with permission from Journal of Marketing Research, published
by the Amgrican Marketing Association, Wina, J. and Mahajan, V., 1887, Vol.
XXXV and p. 1-12
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so on. Cross-functional preoject teams can speed up communication
between departmenis such as marketing, R&D and manufacturing, all
of which are vital for the NPD process (Schiiling and Hill, 1298, and
Calabrese, 1987}

Functional integraiion can reduce iime to market, save costs, and
improve communication so that any potential problems can be
detected early on in the process (Hart, 1985). Cross-functional
teams should also minimize mis-communication, provide a broader
knowledge base, ingrease the cross-fertilization of ideas, draw from
more infermation sources and increase the fit between product attri-
butes and customer requirements {Schilling and Hill, 1988). In addi-
tion o these advantages, functional integration ensures alignment of
product concept with company and functional strategy and promotes
concurrent engineering {(Verganti, 1997). Tidd et al. {1897} describe
the problems that can resulis if [ul! infegration does not occur. One of
the most consistent problems in multifunctional teams is the failure to
inciude those from ouiside the loop.

The extent of integration of the R&D and marketing functions has
traditionally been the focus of research, due to the importance of their
integration for the success of the NPD process {Hart, 1995).

The R&D{marketing Interface Is critical for new product success.,
Wang, 1997

These two areas are traditionally uncooperative - there is often a
dgebate as to which department should drive the NPD process. The
R&D and marketing funciions tend to grow and become increasingly
specialized in their own field as the organization grows larger {Wang,
1997). Close collaboration between R&D and marketing enables the
production of a product that fits well with customer requirements. R&D
cannot design a product that fits with customer requirements without
confribution from marketing (Schilling and Hill, 1898). Wang {1987}
defines four kinds of barrier to good interface hetween R&D and mar-
keting.

1. Porpetual - a study by Gupta et al. in 1888 proved that the per-
sonality fraits of R&D and marketing managers were similar,
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thus the barrier between the two is actually more of percelved

stereotypes rather than actual differences.

Cuitural —resulting from training in different backgrounds.

3. QOrganizationaf— arising from different task priorities, ambiguity,
tolerance and departmental structures.

4. Language--markefing managers and B&D managers have dif-
ferent terminology that is specific to their training and area of
expertise, making communication between the two very difficult.

o

Techniques are available to those involved in NPD to encourage com-
munication between these two functions. For example, quality func-
tion deployment {QFD) is designed for engineering preduction and
marketing functions to identify opportunities for product improve-
ments or ditfferentiation. Customer requirement characteristics can
be translated through a matrix so that the engineers can understand
them (Tidd et al., 1887). However, integration may be simpler than
employing tools such as these. Prometing teamwork through exer-
cises, and teaching team and team leader skills and rclated commu-
nicative skills {Anderson,. 1983), can promote company-wide skills
that can be exploited in the NFD process.

Souder {1988) describes the ways in which organizations should
attempt to integrate the R&D and marketing functions:

s Make personnel aware that interface problems occur naturally.

» Make personnel sensitive to the characteristics of disharmony.

e Give cqual praise to both functions.

» Continuously reinforce their desire for R&D and marketing colla-
boration.

» Use teams of R&D and marketing personnel at every opportunity.

s Solve persconality clashes as soon as possible.

Avoid complacency —too much harmony is a bad thing.

Although the benefits and advantages of functional integration have
haen outlined, it should be noted that lhere are a few problems with
function integration, Firstly, the depth of knowledge within each func-
tion has decreased because individuals are spending too much time
on product deveiopment projects, rather than their own function.
Invelvement in both NPD projects and functional activities can also
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resull in individuals feeling torn between the respective managers of
each ared (Scbek et al., 1888). Finally, it is often impossible in today’s
business environment to actually get all the project team together for
every meeting. The global featurc of many organizations today means
that certain functions of the firm may be in a different country or, atthe
very least, several hundred miles away. Many project teams function
on the basis thal the whole team has to be preseni al every meeling,
but it is possible te achieve resourceful input from team members in
different ways, o.g. through clettronic or telecommunication or
through partial collocation,

THE ENTIRE SUPPLY CHAIN INTEGRATION

Most industry seclors are becoming more competitive, with custo-
mers making highor demands upon suppliers and products.
Inevitably, in respense o these constraints, new management philo-
sophies are introduced. One such philosophy to be applied Is supply
chain integration and partnering. There has always been a plethora of
collaborative strategies, such as co-makership, co-design relation-
ships, strategic alliance, network, hybrid organization, virtual organi-
zation, concurrent engineering, and paraliel product doevelopment,
which facilitate co-development.

Formal partnerships vary from full joint alliances to collaborative
R&D. Retalionship management theory propoeses four types of part-
nerships (Table 1.7). Whether the relationships are lormal or informal,
didactic or multiple, the information and knowledge heid throughout
the entire supply chain is extremely beneficial to the innovation and
product development process,

Partnerships are considered as a means of harnessing more effec-
tively the knowledge and skills in the supply chain in order to compete
in a gicbal market place. A three-stage strategic development pro-
gramme (s proposed by DTl {1985} consisting of survival, bootstrap-
ping and expansion. The survival stage is based on the prerequisite
that the company must keep hold of ils present position by meeling
customer basic needs. Bootstrapping involves gaining knowledge
and experience from customers and partners and utilizing this to
improve internal performance. The oxpansion stage represents the
application of new skills into product development and geographic
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markets. All slages demand the development of expertise in acces-
sing information and data for now product development; establishing
a good RC process thal enables the capture of information throughout
the entire supply chain from third- and fourth-tier suppliers through to
end users is vitally important. However a more integrated and better-
managed supplier, through rclationship management and partnering,
will facilitate easier and more accurate RC,

CONCLUSION

Product devefopment and innovation management are necessary
aspects of business. Despite all our knowledge about process man-
agement, the concurrent enginecring, and effective interface between
key activities, a high failure rale exists. What has been ignored is a
detailed review of tho early stages of the process. It is herc that the
need for a new product, or medifications, is decided and ideas gen-
erated for consideration. Once the idea has been selected for devel-
opment, then it is difficult to abort the project because of the
investments that have been made in this idea. If more attention
were given to the front end of the process, in terms of creativity than-
agemont and ascertaining the key product requirements, and subse-
quently to requirements management, then the outcome may be more
successiul.








