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This paper discusses New Product Development (NPD) Process and the percep-
tion required for effective NPD Learning (NPDL). A model of learning for NPD
organisations is presented and the necessity to assess progression towards learn-
ing objectives at the individual, job and organisation level is shown. Three as-
pects of organisational groundwork are identified and discussed. These include
developing the NPD process, implementing the NPD strategy and allocating re-
sources for NPD and NPDL. Ten sets of learning objectives are identified and
discussed. These are organisational analysis, barrier demolition, team working,
flexible problem solving, use of advanced support tools, facilitating communica-
tion, maintaining communication, decision making, assessment of the NPD
process and NPDL, and NPD risk analysis. It is proposed that adopting both an
organisational needs analysis and individual needs analyses can support the de-
velopment of NPD organisations. These analyses will identify the groundwork
that should be undertaken by the organisation and the initial learning objectives
for the individuals. The progression of NPD through the NPD process can then
be assessed and implemented sufficiently.

INTRODUCTION

The long-term survival of a business often hinges upon its ability to suc-
cessfully introduce new products into the market place. These new prod-
ucts and their successful development can be the lifeblood of a company.
Thus, NPD is a major consideration for most organisations. New products
can provide the stimulus for the company to grow and produce profitable
returns. Additionally, new products can gain new markets and market
shares and subsequently help to defend against competitive pressures.
Subsequently, it is of little surprise that across industry NPD is one of the
leading areas for focus, as companies seek to reduce time to market, access
new technologies and develop more and better products. Therefore, the
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regular development of new products can potentially provide satisfaction
to customers, meet continually changing needs and market requirements.
The implementation of new products is necessarily dependent on the skills
and competencies of the individuals within organisations in promoting the
key success drivers for NPD or being able to learn such skills and compe-
tencies. Three questions are posed that are closely entwined with success-
ful NPD:

1. What skills or competencies are required for NPD?
2.  Can a learning framework be used to promote such skills?
3. Isthe organisation ready for NPD?

More and more organisations are looking into how to drive their new
product from concept to consumer, both quickly and with fewer mistakes.
This will prove critical to success, especially in the latter stages of NPD.
There is no one easy answer on how to do this and, in order to get started,;
it is therefore necessary to establish what is required. This paper presents
the importance of having:

. A framework for NPD learning and change

. Undertaken adequate preparatory organisational groundwork for
NPD

. Identifying the skills and competencies required to promote NPD

Together these can then form a reference grid that can aid in the quest
for new product success. The significance of assessment throughout NPD
and NPD learning (NPDL) is outlined and the processes are explained.
Careful consideration must be taken of the individual, the team, the proc-
ess as well as the product development and assessment (Figure 1) and it is
clear that the quest for new product development cannot be taken by an
isolated team.

Figure 1. A Continuous Development Model for NPDL Environment.
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DEFINING A NEW PRODUCT

A new product can be classified as one not previously manufactured by a
company [9, 12, 19, 31, 40]. One of the foremost aims of any development
programme should be to get the right product to the market and/or cus-
tomer as quickly as possible. If implemented effectively this can limit the
chance of a competitor gaining an advantage by first entry, and therefore
enjoying the potential benefits of an early market position. The cost of
development, whether large or small, is a burden on the cash flow of an
organisation and quite often pressure will be applied for an early payback
of capital outlay [44]. For example, marketing functions can expend vast
resources determining which products should be offered to particular mar-
kets and at what prices. Thus, restrictions on new product scope that are
imposed are usually derived from a combination of the mission statement
of a company and the attractiveness of the market [13].

A FRAMEWORK FOR LEARNING AND CHANGE

A framework for learning (figure 2, developed from Heywood, 1977) in-
cludes elements of course objectives, teaching strategies, assessment and
evaluation. Learning objectives labelled learning and training needs in
businesses) are agreed at the first stage of the education process. Hence
any NPDL project should start with an analysis of learning. Individuals’
training needs, as they are called by employers, can be determined by a
training needs analysis (TNA) process: measuring the gap between the

305
©0wens, J D (2004)
Journal of Enterprising Culture, Vol. 12, Issue. 4, pp 303-325.



Jonathan Owens

employees' skills and the skills required for the job of NPD. Employees
may have been identified as potential members for the NPD team through
previous TNA processes.

Figure 2. A Framework for Learning.
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It may be necessary for individuals to engage in a comprehensive se-
ries of psychometric assessments, firstly in order to consider their suitabil-
ity to fit into the NPD team and secondly to determine their entry charac-
teristics for learning. The needs of the NPD employer can be used to de-
termine a list of skills and competencies, or learning objectives, required
by individuals in the NPD team. This list could be used to prescribe any
course requirements. More importantly the learning framework can be ap-
plied to the individual, the team and the organisation. This gives rise to a
three by three check-table (Table 1), which is necessary, as the organisa-
tion and team need to learn as well as the individual.
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Table 1. A Learning and Change Framework Check-table.

NEEDS CHANGE
IDENTIFICATION PROGRAMME ASSESSMENT
ORGANISATION Organi§ational Organisational
Analysis Groundwork
1. Organisational Audit
Personal Team 2. Individual Examination
TEAM Profiling Building 3. Job Performance
4. Team Performance
5. Organisational Results
INDIVIDUALS Training Needs Training
Analysis Courses

LEARNING AND CHANGE ASSESSMENT

Arthur [1] standardised the terminology of "assessment”, "evaluation” and
"validation™ with respect to training courses (Table 2) and “course” may

be synonymous with “change” in the organisational case.

Table 2. Assessment Terminology.

TERM MEANING
Evaluation Is the course cost justified?
Is this course better than any alternative?
Intgrna_l How well is the course doing what it sets out to do?
validation
Ext'ernz_al Do course objectives meet job requirements?
validation
Individual How well have individuals done in reaching course objectives?
assessment

Any comprehensive educational or change process incorporates an
evaluation of the whole process plus an appraisal of the progress of indi-
viduals towards achieving the learning or change objectives. In NPDL the
general course objectives will be to promote the skills required for NPD.
Then there will be specific objectives for individuals determined by the
TNA process. As the NPD process progresses, new learning objectives
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may have to be set, after feedback, forming a continuous learning system.
Complications arise with the traditional educational assessment system
when used in businesses. Alignment of the organisation’s strategic objec-
tives with the individual’s objectives and assessment has to be made at a
series of levels and along a range of domains. The main strategic objec-
tives in consideration here are NPD and NPDL. Kirkpatrick [22] suggests
four levels of evaluation including training; reactions, learning, behaviour
and results (Figure 3), these levels can be applied to the individual, team
and organisational change.

Figure 3. Kirkpatrick’s Evaluation Hierarchy.

Reactions

Individual
Learning
/ Job Behaviour \
/ Organisational Results \

For individuals, most training courses are assessed at the reaction
level. At this level an assessment of the contentment felt by the learners is
made directly after learning. Apparently "hard" evidence about course
quality is made at this level where Likert type rating scales are used to col-
lect "quantitative data", however such scales are often constructed subjec-
tively. Mann and Robertson [30] point out that scoring highly at the reac-
tions level does not necessarily mean that learning or improvement in job
performance will take place. The learner or another person can take more
reliable and valid measures at the behaviour and results levels. Assess-
ment of individual learning is made at the second level. Here the gain of
skills in the cognitive domain and practical skills in the psychomotor do-
main are measured [4]. Nearer to the reaction level changes in attitudes are
measured. At the third level an assessment of change in job behaviour is
made. Here improvement in job performance is measured. Ostroff [33]
suggests that supervisor or self, behaviour and skill, rating scales could be
used to indicate the improvement in the job. However, the reliability of
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such scales is uncertain and more research is required, as there have been
few investigations in actual organisational settings. Fourth level assess-
ment investigates the results of the learning programme in the organisa-
tion. If the organisation has adopted a total quality management philoso-
phy they may well be using frameworks like the Business Excellence
Model (European Foundation for Quality Management: EFQM model) and
these processes can measure organisational results [5]. Assessments at all
four levels are required for NPDL and can aligned with to the information
gathering phases of a NPD stage gate process (see Figure 8) at which point
learning objectives for subsequent stages of the NPD process can be clari-
fied.

A MODEL OF LEARNING FOR NPD ORGANISATIONS

Attempting to create a new product with a pool of talent that is inade-
quately prepared, or lacks the skills needed to apply the knowledge they
possess effectively, is an exercise in futility [12], so a model of learning
for NPD organisations is required to inhibit this futility. The learning
framework presented in figure 2 can be simplified into a cycle (Figure 4)
based on Shewhart’s Plan-Do-Check-Act cycle popularised by Deming
[15]. First the learning needs of the individuals are identified then the
learning objectives are set. The learning programme is undertaken fol-
lowed by an evaluation. This cycle is not sufficient for business organisa-
tions as it only applies to individual learning. Similar cycles can be pro-
posed for the team, the organisational process and even the product.

In order to evaluate effective learning in the NPD organisation this
cycle can be combined with Kirkpatrick’s [22] evaluation hierarchy pro-
ducing a model for learning in NPD organisations (Figure 5). This has
been developed from a similar model proposed by Arthur [1]. In the case
of the NPD organisation, the strategic objectives of the organisation will
be aligned with individual learning needs because the individuals will have
been selected to join the NPD team.
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Figure 4. The Simplified Learning Framework for NPDL.

Identify
N Initial NPD
Start Learning
Needs
v
Act Plan Do Check
Identify Set Learning Evaluate
Learning = Learning > Programme g Learning
Needs Objectives

?

The learning objectives will be set at each level after the needs identi-
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Figure 5. A Model of Learning for NPD Organisations.
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ORGANISATIONAL NEEDS ANALYSIS

It is understood that new product success, or indeed the NPD process, can-
not be measured in absolute terms. It should be defined and interpreted
according to realistic goals and objectives that reflect the specific new
product situation. The study of new product success (and failure) has been
a preoccupation of academic researchers for several years. Various studies
[12, 16, 18, 31] have used different measures to report back from a wide
range of industrial and market sectors. Subsequently drawing valid com-
parisons and conclusions is difficult. Although it is difficult to decide on
common factors that lead to new product success, it is possible to draw
two fundamental points from the various studies undertaken:

1. New product success is highly situational
2. No one factor can be clearly defined for new product success.

NPD success is highly situational and there are few isolated actions
that can be taken in order to assure NPD success. Therefore, organisations
that develop new products must carefully analyse their own situation, and
recognise the multiple factors that may determine success. This forms the
first set of individual learning objectives and concerns organisational
analysis.

Returning to the organisational needs analysis (Table 1) there is a re-
quirement for the organisation to know just what the cornerstones of suc-
cess for NPD organisations are, then it can audit itself against those. The
research literature questions what discriminates between success and fail-
ure and the reasoning behind the factors. In some cases this questioning is
vital, in order to grasp a better understanding of the development of new
products [40]. Research by Cooper and Kleinschmidt [7], illustrated in
figure 6, indicates the three cornerstones of NPD success, Process, Strat-
egy and Resources. The three critical success factors were found to be the
drivers of new product performance at the organisation unit level. These
form three pieces of groundwork that an organisation needs to align with
for NPD.
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Figure 6. The New Product Performance Triangle and the three Cornerstones of Perform-
ance [7].
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Ten different performance measures were considered by Cooper and
Kleinschmidt [7] and these can be summarised as having a product inno-
vation strategy for the business that ties product development to the com-
pany strategy, that identifies areas of focus for product development, that
has a longer term drive, and finally that is clearly enunciated to all in the
company, is likely to lead the company towards success. Adequate spend-
ing and resources is another factor that can contribute to company NPD
success, by having the necessary people and training, research and devel-
opment funding in place. Then having a high quality new product process
to guide product innovations from idea to launch is most important. This
is least appreciated, but can have the biggest impact on the company’s
NPD performance. Although, there are no hard and fast rules to defining
the contents of a critical list of factors that might aid NPD success, an in-
tegration and balance of best practices and tools that are essential ingredi-
ents of the process is essential [13].
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Groundwork 1: Developing the NPD Process

A sequential NPD process is shown in figure 7, which is the most basic
and traditional approach to NPD. In this process, once each stage has been
completed the information gained is passed onto the next function in the
process. However, the fundamental problem with the traditional approach
to NPD is that the information flows sequentially from department to de-
partment, and forms a problematic ‘over the wall’ style development, as
demonstrated in Figure 8.

Figure 7. Sequential NPD Process [41, 37].
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This both increases the time from product concept to product launch
and increases the number of formally documented engineering changes
late in the process. Both these problems delay the time to break-even and
the start of making profit. Also implicit in the term “over the wall’ engi-
neering is a complete lack of team working and understanding of other de-
partments' problems, which can result in late, over-expensive and poor
quality products. So the first piece of groundwork concerns the facilitation
of the NPD process and the removal of barriers that impede the flow of
information.

Figure 8. Typical ‘Over-the-Wall’ Engineering Approach.

Design fmm=md  Manufacture

Concept

Market

The effect of these late changes to the product is compounded, as it
takes longer to evaluate each change the further down the development
process it is [12]. Consequently, it is often too late to action a large pro-
portion of the proposed changes due to the excessive costs of these late
changes. Quite often, and where appropriate, these changes are designed
out on a next generation new model [13]. Table 3 demonstrates how the
cost of change increases as the design progresses. The example used is the
electronics industry, but the increase of cost is likely to follow a similar
pattern for other highly technical industries.

Table 3. The Increasing Cost of Design Changes in the Electronics Industry [32].

STAGE RELATIVE COST (£)
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Concept. 1
Detail design. 10

Tooling. 100

Testing. 1000
Post-release. 10000

The predictable result of a sequential NPD process with a large num-
ber of late changes is that the development budget is exceeded and the
product cost is too expensive to make an acceptable profit [9]. As a result,
most cost reductions are often too late to be cost effective. They are im-
plemented at a late stage where most of the product’s budgets have already
been consumed. Such knowledge about the relative costs at different
stages is invaluable and will provide some knowledge for risk assessment,
and information for the choice of course modules and assessment of NPD.

THE STRUCTURED NPD PROCESS

With shorter life cycles and the demand for greater product variety, con-
tinual pressure is put on NPD teams to produce a wider and varying port-
folio of new product opportunities and to manage the risks associated with
progressing these through from initial development to eventual launch. In
simple terms the risk of failure must be minimised. In order to deal with
this both effectively and efficiently, attention has been focussed on sys-
tematic screening, monitoring and progression frameworks such as Coo-
per’s stage gate approach [8, 10]. Most of these ideas are not in them-
selves new; for example, Lawrence and Lorsch [24] drew attention to
cross-functional team working and co-ordination mechanisms back in the
1960s, and Cooper [10] has reported on NASA'’s ‘phased review process’
as a stage gate model also dating back to the same period. It can be argued
that there is now a growing consensus about integrating the varying tools
and techniques available in the ‘new model of good practice’. Table 4 lists
some of the key features of the emergent model. This includes the indi-
viduals’ need for flexible problem solving and the use of advanced support
tools (objectives sets 4 and 5, Table 3).
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Table 4. Groundwork from the NPD ‘New Model of Good Practice” *.
(*Table based 10, 14, 21, 26, 28, 29, 35, 38, 39, 43.)

TARGET SUBJECT CHARACTERISTICS
fSystematlc Process Stage-Gate Model.
or progressing new L .
Close monitoring and evaluation at each stage.
products.
Early involvement of | Bring key perspectives into the process early enough to
all relevant influence design and prepare for downstream problems.
functions. Early detection of problems leads to less rework.
Overlanpina/Parallel Concurrent or simultaneous engineering to aid faster
PROCESS apping development whilst retaining cross-functional in-
Working.
volvement.
Appropriate project Choice of structure (matrix/line/project/heavyweight
management - : o
project management) to suit conditions and task.
structures.
Learning and Carrying forward lessons learned, via post-project au-
Continuous . - .
| dits. Development of continuous improvement culture.
mprovement.
Cross-Functional Involvement of different perspectives: use of team-
TEAM . building approaches to ensure effective team working
team working S . .
and develop capabilities in flexible problem solving.
Use of tools (CAD, rapid prototyping, computer-
INDIVIDUAL Advanced support supported co-operative work aids) to assist with quality

tools

and speed of development.

These key features indicate the necessity for the NPD organisation to
undertake substantial groundwork before formation of the NPD team to
enable the subsequent success of the NPD process. This groundwork itself
may also necessitate pre-NPD training.
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Groundwork 2: Implementing the NPD Strategy

In a study carried out by Cooper & Kleinschmidt, [6], ten drivers of time
efficiency of the NPD process were considered to be of importance and
were found to reduce the overall introduction time of a new product across
the varying case studies undertaken (Table 5).

The work of the NPD team consists of things such as doing the
homework upfront and determining what the customer really does want
and the quality of execution of the new product process, that is after the
cross-functional team has been formed and is working both effectively and
efficiently. These drivers need to be aligned to the organisation’s NPD

strategy and groundwork will have to be undertaken to ensure this.

Table 5. Ten Drivers of Time Efficiency of the NPD Process [6].

DRIVER

DESCRIPTION

Project
organisation

Projects organised as a cross-function, dedicated, accountable project
team, with a strong empowered leader and with senior/top management
support are more time efficient.

Early, sharp
product definition

Projects where the project was clearly defined and agreed prior to the
development phase are found to move to market more quickly.

Up-front
homework

Projects where solid, thorough and reliable research is done are found to
give fewer problems down the NPD process.

Strong market
orientation

Projects that are market-orientated and customer focused, and build the
customer into the process from start to finish, have been found to progress
more quickly.

A strong launch

Good advertising and promotion with product availability are key ways in
moving the product to the market quickly.

Technical The undertaking of technological / technical activities in a quality fashion
proficiency leads to cycle time reduction.
This is the ability to leverage the companies in house or existing technol-
Synergy ogy, production, and marketing skills and resources to advantage, with
regard to improving timeliness.
A Projects that are more familiar to the company in respect of product type,
Familiarity ; e A
markets and technologies also result in improved timeliness.
Market Products aimed at attractive markets with fast-growing economic climates

attractiveness

will feature a better cycle time.
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Markets characterised by many competitors, intense aggressive competi-
tion and easily switched customers will see more rapid product develop-
ments.

Market
Competitiveness.

Groundwork 3: Resource Considerations

Establishing new product success factors has become an important com-
ponent in order to ascertain what discriminates between winners and losers
in NPD. Deciding this is an important ingredient, as project selection and
prioritisation is a critical issue as NPD authorities are required to become
more focused and better at allocating scarce development resources [36].
Rapid prototyping, incremental NPD, process modelling, electronic mail
(E-mail) and video presentations are a few tools and techniques that can be
used to enhance both product and process visibility. Hence, using these
simplifies the challenge of maintaining effective communications within
the whole work environment. Competitive NPD methodologies and tools
become integral to the achievement of the business objectives through the
development of new products [26]. The methodology and tools enable the
NPD effort to move at a rate that is competitive [7]. For NPDL to be effec-
tive then appropriate resources for learning needs to be allocated before
the start of the NPD process. Results, to be published, from a recent Euro-
pean funded project, outlined by Bamber and Sharp [2], show that some
employers are reluctant to allocate adequate resources for training. Al-
though the employers did sanction training and have some training needs
analysis system in place when the pressure of work increased then training
was reduced or withdrawn. For NPDL it is crucial that the company and
the individuals have a unified vision of NPD, money is allocated for
NPDL and sufficient employee time is allocated. Further, the training time
should be protected from increasing work pressure.

ASSEMBLING AND DEVELOPING A NPD TEAM

Assembling the appropriate team and having that team working effectively
together is essential [42] for NPD. Depending upon the experience of the
individual organisation this may be an easy, or conversely, a complex
situation to implement [32]. Procedures need to be introduced which will
encourage team participation throughout the NPD process. Likewise, mak-
ing effective decisions quickly is vital to the success of the NPD process
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whilst keeping commodities in view ensures that information about the
NPD effort is constantly under observation [3]. Therefore it is important
that everyone contributing to the process knows how to make a swift, ac-
curate decision or knows how to get decisions made. Technique and the
adaptation of technique within a particular environment is the base for de-
cision-making success [17]. Subsequently, attempting to create a new
product with a pool of talent that is inadequately prepared, or lacks the
skills needed to effectively apply the knowledge they possess, in an exer-
cise in futility [12]. Therefore participants should be adaptable, creative,
intuitive, knowledgeable, self-motivated and competitive, to name but a
few qualities.

ASSESSMENT DURING THE NPD PROCESS AND NPDL

A significant improvement on the traditional NPD approach is the stage-
gate approach [9]. This demonstrates a conceptual and operational model
for moving a NPD project from idea to launch and is presented here with
arrows indicating points of evaluation for NPD feeding back into the start
of the process. At this stage new learning objectives may be identified for
the individual and team.

Figure 9. Overview of a Typical Stage-Gate NPD Process.
Adapted from [9]

- . . Full Production
Preliminary Detailed Development Testing & & Market

Concept Investigation Investigation Validation Launch

Q Stage Stage Stage Stage Stage
1 2 3 4 5

Initial Second Decision on Post Development Business Post

ioati i Analysis Implementation
Screen Investigation Review -
Screen g Review

g o 7 o g 10

< Feedback to previous stages |

The stage-gate system breaks the NPD project into discrete identifi-
able stages, five stages being illustrated in figure 9. This number can be
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increased or decreased to suit the NPD team, it can be seen that there are
no individual research and development or marketing stages, instead these
are incorporate into stages 1, 2 and 3. Each stage is designed to gather the
information required to progress the project to the next gate. Each stage
consists of a set of parallel activities undertaken by personnel from differ-
ent functional areas within a company, but working together as a team. In
order to manage risk via a stage-gate scheme, the parallel activities within
a stage must be designed to gather vital information, so as to drive out
technical and business uncertainties [11]. Each stage costs more than the
preceding one, so that the fundamental plan is an incremental commitment
to the project. Likewise training at later stages of the NPD process could
pay great dividends, as a small improvement in performance would lead to
large savings. In order to speed products to market, stages can overlap
with each other. Long lead-time activities can be brought forward from
one stage to an earlier one; projects can proceed into the next stage, even
though the previous stage has not been totally completed; and the stages
can be collapsed and combined to suit each individual project. All this
gives rise to our ninth set of learning objectives, which are concerned with
assessment of the NPD process and NPDL.

RISK OF FAILURE

Despite the importance of NPD, for both present and future prosperity of
companies, a high percentage of new products fail when released into the
market. Research [25] demonstrates that most of the concepts that enter
the NPD process fail to become commercial successes; in fact only four-
teen percent (14%) succeed. As a result, companies developing new prod-
ucts appear more inclined to focus on similar or replica products rather
than taking the risk to truly develop truly innovative ones, rather than
managing the risk well to enable them to innovate in NPD [12]. Subse-
quently, radical and innovative products contribute to approximately two
percent (2%) of product marketed [11]. Here we have a requirement to be
able to assess risk factors likely to cause new product failure or success.
As new product failure rates are so high, and because the costs associated
with NPD are usually high, companies have been hesitant to provide the
resources to advance the NPD process [11].

As the risks of failure inherent in every new product situation vary, so
too do the returns. The balance of investments, risk and returns is a major

320
©0wens, J D (2004)
Journal of Enterprising Culture, Vol. 12, Issue. 4, pp 303-325.



An Evaluation of Organisational Groundwork and Learning Objectives ...

criterion in deciding whether or not to proceed with a new product [23].
As new product forecasting techniques, like the McKinsey Seven S
Framework, Balanced Scorecard, can be expensive, both in time and
money, careful consideration needs to be assigned before taking them on
board [44].

Table 6: Success Rates for Major new Products Over a Five-year Period [19].

Percentage of Companies Percentage of Companies
Successful New - N . . 9%
Selling primarily to Industrial Selling Primarily to Consumer
Products
Markets Markets
100% 9 18
90 to 99% 7 4
80 to 89% 16 9
70to 79% 11 11
60 to 69% 16 12
50 to 59% 15 15
40 to 49% 4 2
3010 39% 9 9
1t029 % 5 4
0% 8 16
Total 100 100

Gruenwald [19] shows how the consequence of success and failure,
affects new products over a five-year period (1988-1993), Table 6. It can
be seen that half of the companies surveyed had achieved success, with at
least two-thirds of the major new products marketed over the last five
years. However, the other half reported such success with less than two
thirds of their new products. As a result these median values for new
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product success were the same for manufacturers selling to either indus-
trial or consumer markets. The success rate reported by each company
represents the percentage of all major new products introduced to the mar-
ket by the company during the previous five years. Complete success or
complete failure is more common among manufacturers catering to con-
sumer markets than amongst those servicing industrial markets [19]. This
study covered new products that companies have actually introduced into
the market and found that companies situated at either end of the extremes
included to an above average extent a number of companies that launched
only relatively few major new products.

It can be understood, that a company which sends to market only one
or two major new items over a period of time is perhaps either exception-
ally cautious or exceptionally short in new product innovation experience.
Moreover, the low number of products at risk increases the chances of to-
tal success and/or failure. Acknowledging that virtually every new product
will inevitably carry some sort of risk does not, however, prevent attempts
to reduce such a risk to a minimum. Hence risk analysis is required as a
final set of learning objectives. Experience gained from past NPD failures
can lead the NPD team into hurrying the process and, as a result, does not
allow the team to perform as one [34]. This is understandable as NPD
does absorb both financial and human resources from a company, with no
real guarantee of clear-cut winners [12].

SUMMARY

A framework for learning and assessment of that learning has been pre-
sented and initial sets of learning objectives have been identified (Table 8),
which are required for NPD after the founding groundwork has been un-
dertaken in the emergent NPD organisation (Table 7). The objectives can
be used in the analysis of learning needs, which should be undertaken be-
fore embarking on NPD and NPDL.

Table 8. NPDL Objectives.

Aim Work and Skills
Groundwork 1 Developing the NPD Process
Groundwork 2 Implementing the NPD Strategy
Groundwork 3 Allocating Resources for NPD and NPDL
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Table 7. NPD Groundwork
Aim Work and Skills
Objectives Set 1 Organisational Analysis
Objectives Set 2 Barrier Demolition plus Interpersonal Skills
Objectives Set 3 Team Working
Objectives Set 4 Flexible Problem Solving
Objectives Set 5 Using Advanced Support Tools
Objectives Set 6 Facilitating Communication
Objectives Set 7 Maintaining Communication
Objectives Set 8 Decision Making
Objectives Set 9 Assessment of the NPD Process and NPDL
Objectives Set 10 NPD Risk Analysis
CONCLUSIONS

In order to evaluate the effectiveness of any learning, measurements must
be taken at a series of levels within the individual, within the team and
within the organisation. For NPDL clear specific and general learning ob-
jectives need to be set and these have been discussed throughout this pa-
per, however for the learning to be effective preliminary groundwork must
be undertaken by the NPD organisation. So there are requirements for both
organisational and individual needs analyses. Important characteristics to
be investigated by the needs analyses have been present in the model of
good practice (Table 4). The analyses will identify the preliminary ground-
work that must be undertaken by the organisation and the initial learning
objectives for the individuals. It is likely that the organisation is obliged to
develop its NPD strategy, NPD process and its NPD resource commit-
ment. Understanding and analysis of the risks associated with NPD is cru-
cial as the cost of failure is high and may increase as the NPD process
progresses. Adopting the model of learning along with a stage gate ap-
proach can make continual assessment of both the progress of the indi-
viduals towards their learning objectives and the progress of the team to-
wards NPD. Solid, thorough and reliable research should be undertaken in
order to facilitate fewer problems to occurring later in the NPD process.
Subsequently, when conducting the initial analyses the warnings come to
the foreground and, if used wisely, through the NPDL framework and
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NPD process presented here will lead to the individual, team and organisa-
tion being better armed for NPD.
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