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PRODUCT INNOVATION
ACTIVITIES IN AUSTRALIAN

MANUFACTURING INDUSTRY*
Larry Dwyer and Robert Mellor

Australian manufacturing industry needs to pay more attention to
introducing innovative products if it is to be more competitive in the
international marketplace. This paper reports some results of an
investigation ofnew product process activitiesofAustralian manufacturing
firms. The aims of the study were to determine the sorts and forms of
activities undertaken, their proficiency of execution and the sorts of
improvements needed. The result have implications for more informed
managerial decision-making to promote successful product innovation.

Keywords: new product process activities, Australian manufacturing industry,
product innovation management.

Whatever the traditionally perceived comparative advantages in
production Australia might have over others, its future rate of economic
growth will depend importantly on the ability of its domestic industry
to develop new products which are competitive in the international
marketplace. Australia has tended to rely too heavily on high-bulk low
value-added commodity exports rather than high value-added
technology based goods and services most capable of contributing to
economic development. The revitalisation of the nation's manufacturing
industry will depend crucially on the ability of firms to produce quality
products which are valued on world markets. In view of the high level
of product obsolescence expected for the next few years in the mature
product markets in which Australia competes with the rest of the world,
its domestic industry needs to pay more attention to producing new
materials, products and devices and improving current product
offerings! .

The success rate of new industrial products following commercial
launch is around two-thirds", New product development has long been
recognised as one of the riskiest activities of business enterprises and
factors such as shorter product lifecycles, capital shortages, government
restrictions, fragmentation of markets, changing competitive
environments, and rapid technological change, continue to keep risks
at high levels'.

If the riskiness of new product development is to be reduced there
needs to be greater understanding of the determinants of success and
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failure in this endeavour and continuing efforts to apply such knowledge
in product innovation management. One area in need of more intensive
investigation is the new product process.

THE NEW PRODUCT PROCESS

An important recent overview of innovation theories and models"
points out that a number of major features have characterised model
construction during this decade. One such feature of the new perspective
is a shift away from general or abstract models of innovation towards
more complex models which provide a central role to the firm in the
innovation process. As the authors note "the sources of innovation vary
across industries and time - there is no general model. Innovation is
centrally an organisational and managerial issue and this is the context
in which it should be understood"S

One area where a general model has outlined its usefulness concerns
the new product process. A conceptual model of the relationships
between inputs to and outputs of new product development is depicted
in figure I.

FIGURE I

INPUTS -----?> NEW PRODUCT
PROCESS

Firms' Internal Environment

External Environment

--7 OUTPUTS

Inputs to new product development include the level of R&D activity
resource base and skills of the firm etc. The outputs of the process are
the new products which are commercialised. Performance variables
includes success, failure and "kill" rates, sales by new products as
proportion of firms aggregate sales etc. The new product process occurs
in the context of two environments - an external and an internal
environment. The former refers to the nature of the marketplace in which
the firm operates. Elements of the external environment capable of
influencing new product project outcomes include current economic
conditions, government macroeconomic and microeconomic policies,
regulations and standards, industrial relations, the legal framework, as
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well as aspects of the competitive situation such as size of the market,
potential for growth, level of technological understanding, product
offerings of competitors. The internal environment refers to factors more
under the control of the firm's management such as management's
attitude to innovation, organisational structures with the firm, the risk
taking posture of the firm, its financial condition etc.

Until recently the new product process itself has, by and large, been
neglected by researchers. The accepted view has been that the new
product process comprises the set of activities that move the product
from idea to launch, viz. new product strategy, exploration, screening,
business analysis, development, testing, commercialisation".

One problem with the accepted model is that it is overly general, with
each nominated stage itself comprised of distinct activities. Lacking
guidance as to the specific tasks which must be undertaken within each
stage, the model as such is of limited usefulness to the new product
manager who wishes to adopt 'best practice'. In an attempt to specify
in more detail the sort of activities which comprise the new product
process following the strategy development and idea exploration stages,
Cooper and Kleinschmidt have identified and defined thirteen separate
activities. Derived from both normative models and empirically-based
descriptions of the new product process these activities are:- initial
screening, preliminary market assessment, preliminary technical
assessment, detailed market study/market research, business/financial,
analysis, product development, in-house product testing, customer tests
of product, test market/trial sell, trial production, pre-commercialization
business analysis, production start-up, market launch. We concur with
these authors that such activities form a reasonable "skeleton" of the
new product process, and more clearly define the various steps involved
in new product development".

There are still large gaps in our knowledge of what firms actually
do in the steps between the evaluation of an idea for a new product
and the commercial launch of a product incorporating the new idea,
their proficiency in performing various activities and scope for
improvement. More information is needed on the quantity and quality
of the activities performed by firms in the same industry, in different
industries and in different countries. Only on the basis of such
information can we determine the extent of deviations from the standard
new product process model and begin to analyse their significance. Given
the importance of product innovation for firms' growth and profitability,
and Australia's industrial competitiveness in world markets, more
research into the new product process is needed to inform policy-making
both at firm and governmental level.

AN INVESTIGATION OF AUSTRALIAN FIRMS

In March 1989 following telephone contact to explain the nature of the
study, a pre-tested questionnaire was sent to a sample of 180 medium-
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large firms listed in the Directory of Research & Development in New
South Wales. The firms in the sample were in general located in Sydney.
For each firm the person listed as the contact person in the Directory
was invited to complete two questionnaires regarding new industrial
products launched in the last five years - one for a typical or
representative project judged to be a commercial success, the other for
a project judged to be a commercial failure. Those who preferred to
fill out one questionnaire only could do so.

Three specific research questions guiding the investigation were as
follows ."

• What activities are undertaken in the new product process?

• How proficiently are these activities undertaken?

• What improvements are needed?

With respect to these research questions, the thirteen activities previously
identified as comprising the new product process were used to help
respondents structure their answers . The same four questions were asked
of each activity: Was the activity performed?If so, what form(s) did
it take? How proficiently was the activity performed? In hindsight, what
improvements were needed in performing the activity?

The format emphasised close-end questions with respondents invited
to elaborate as regards 'other' where none of the alternative answers
provided under 'suggested improvements' adeq uately captured the firm 's
experience.

15 16
13 14
12 13
9 9
7 7
2 2
2 2
2 2
2 2
I I
I I

13 14

95 100

Table I
INDUSTRY CLASSIFICATION OF NEW PRODUCT PROJECTS

No. of New Percentage
Prod uct Projects of Total

16 17
Industry Classifica tion
Industrial Machinery & Equipment
Photographic, professional &

scient ific equipment
Chemicals
Appliances & electrical equipment
Food, beverages
Transport equipment
Paper products
Wood products
Clothing & footwear
Non-metallic mineral products
Metal products
Rubber products
Other manufacturing

Seventy-five firms responded to the questionnaire, (a 42 per cent rate)
providing information on the activities involved in developing 95 new
products. Sixty- one new products were regarded as successful, thirty­
two were failures and in two cases it was too early to tell" , The firms
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were generally multi-product firms and all conduct R&D. Twenty per
cent are foreign-owned . Eighty-five per cent of the respondents were
R&D managers and the rest wereeither marketing managers or technical
directors. All had intimate knowledge of the activities involved in
developing the nominated products . The industries covered in our sample
of new projects are set out in Table 110

•

The types of new products nominated by respondents are set out in
Table 2. Forty of the products (42 per cent) are exported. The export
markets of the nominated products were, in descending order of
importance, New Zealand and the Pacific, South East Asia, Europe,
North America and the rest of the world.

19

28

40

Percentage

13

18

27

12

38

Table 2

TYPES OF NEW PRODUCTS
No. of ProductsType of New Product

Improved Product:
a product offering improved
performance to customers .

Product-Line Extension:
a product that is new to the firm but
'fits' with existing product lines

New Product Line:
a produc t new to the firm and which
allows it to enter market s in which
it has no previous experience

Real Inno vators:
a product new to both the firm
and the world .

95 100
- -

As Table 2 indicates, the sorts of new products which comprise the
sample do not represent mere cosmetic modifications or style changes
to existing products. The new product process activities under
investigation are relevant to products offering improved performance
to customers and/or are new to each firm.

ACTIVITIES UNDERTAKEN: FREQUENCY,
COMPLETENESS, PROFICIENCY

The main source of the idea for each new product is set out in Table
3. In 37 per cent of projects the new product idea can be regarded as
'market driven' (e.g., as a result of customer requests, customer surveys,
sales force or distributor initiatives), while in 25 per cent of projects
the idea can be regarded as 'technology driven' (generated from the R&D
or Engineering/Design department). In the case of ideas from other
sources we can expect elements of both to be present. While the 'market
driven' vs ' technology driven' distinction is not entirely precise it does
seem that customer needs have played a substantial role in generating
the ideas for the nominated new products",
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Table 3

MAIN SOURCE OF IDEA FOR NEW PRODUCT

Source of Idea
R&D department
Customer request
Management
Competitors product
Sales force
Customer survey
Engineering/Design Department
Creativity session (Brainstorming)
Scientific/ commercial publications
Distributor
Other (eg consultants, parent
company products)

No. of Products
18
18
13
12
10
6
6
4
I
I

6

95

Percentage
19
19
14
13
\I
6
6
4
I
I

6

100

The frequency of new product process activities is set out in Table
4. The most frequently performed activities were product development,
preliminary technical assessment, production start-up, and preliminary
marketing assessment, while the least frequently performed activities
were Test/Market/Trial Sell, Detailed Market Research and Pre­
Commercialisation Business Analysis. These results support the findings
of the study of Canadian firms. The very same activities seem to be
performed most frequently and least frequently by firms across two
continents.

Table 4

FREQUENCY OF NEW PRODUCT PROCESS ACTIVITIES

Activity

In itial screening
Preliminary Marketing Assessment
Prel iminary Technical Asse ssment
Detailed Market Research
Business/Financial Analysis
Product Development
In-House Product Testing
Customer Tests of Product
Test Market/Trial Sell
Trial Production
Pre-commercialization Busine ss
Analysis
Product ion Start-up
Market Launch

No. of products
Featuring the

Activity

75
85
87
48
68
88
76
70
31
62

49
86
74

Frequency
(OJo)

79
90
92
51
72
93
80
74
33
65

52
91
78

It is also of interest to determine the number of new product process
activities undertaken by firms in connection with particular projects.
Table 5 provides information on the completeness of the new process.
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Table 5

COMPLETENESS OF NEW PRODUCT PROCESS

Number of Activities
Performed

I - 4
5
6
7
8
9

10
II
12
13

Num ber of
P rojects

o
2
6

10
14
14
20
10
12
7

95

Frequency
(010)

2
6

10
15
15
21
10
13
8

100

Cumulative
Frequency

(010)

2
8

18
33
48
69
79
92

100

No project involved less than five activities, while seven projects (8
per cent) involved all 13 activities . Almost half (48 per cent) of the
projects involved nine activities or less, while one-third (34 per cent)
involved eight activities or less. Comparable statistics from the Canadian
study were 72 per cent and 51 per cent respectively. Australian firms
typically executed more activities in new product development than did
the overseas firms .

Respondents were also asked to rate the proficiency with which each
activity was performed along a scale from I (very poor) to 9 (excellent),
with 5 as satisfactory. The mean proficiency rating for each activity is
set out in Table 6.

Table 6

MEAN PROFICIENCY RATING FOR EACH ACTIVITY

PERFORMANCE OF
PROJECTS 010

MEAN
ACTIVITY PROFICIENCY Better tha n Less than

RATING Satisfactory satisfactory

In-house Product Testing 6.64 72 13
Product Development 6.48 71 15
Trial Production 6.39 62 II
Preliminary Techn ical
Assessment 6.15 65 20
Test Market/Trial Sell 6.10 61 16
Customer Tests of Product 5.99 58 24
Detailed Market Research 5.68 62 29
Production Start-up 5.62 49 29
Preliminary Marketing
Assessment 5.52 44 29

Business/Financial
Analysis 5.51 46 29
Market Launch 5.39 49 34
Pre-Commercialization
Business Analysis 5.38 51 30
Initial Screening 5.16 38 35
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While one must be cautious in interpreting these rating values, it is
interesting to note that the activities which respondents considered to
have been performed less proficiently are 'up front ' or pre-development
activities, initial screening and preliminary market assessment, together
with pre-commercialization business analysis. The activities rated as most
proficient involved activitie s of a technical or production oriented sort
such as in-house product testing, product development and trial
production. While no activity was regarded as performed in a less than
satisfactory manner on average, no activity stands out as very proficiently
performed on average.

Table 6 also reveals that for each of the activities initial screening,
preliminary marketing assessment, detailed market research ,
business/financial analysis, product ion start-up and market launch were
considered to register better than satisfactory performance in less than
half of the projects. Although proficiency ratings are essent ially
subjective it is revealing to compare relative ratings for the Australian
and Canadian studies. In the latter stud y also, the pre-development
activities were rated least proficiently performed on average.

TABLE 7

FORMS OF ACTIVITIES
Inili al Screening:
- a specific depa rt menta l gro up decision
em ulridepanmen tal grou p decisio n, informal
emultidepar tm ental grou p decision , formal
«ind ividual deci sion make r, informal
eind ivid ual decisionrnaker, fo rmal

P~liminar)' Mar kel Assess ment
edirect co ntact with customer"
- review of domestic competitor products
«discussions with sales force
ereview of overseas co mpetito r prod ucts
«internal assessment
«access secon dary/ published data
«smal l sample phone sur veys

P~Jimina r)' Techni cal Assess ment
- prod uc. design , mod el development
eprod uct specifi cation s
eengineering assessment
«produ ctio n feasibilit y
«capabilit y/ feasibility analysis

Detailed Market Study
«avsevsmem o f co mpetito rs
- ...tudy of dome stic custome r need...
- , tu dy to determine market size
estudy to de ter mine ma rket size
«co ncept test ...
estudy of foreign customer need s
- stu dy to deter mine potent ial market size

Busine ss/ Financial An alysis
ecost and sales forecast
ereturn o n investment analysis
epayback period / break even analysis
«informal, quic k and dirt y
«disco unted cash now an alysis.

P rodu ct Development
«develo pment o f sample product
eco nstruction of prototype
-u se of pilot pla nt
ecomp uter sim ulation

'7.
31
27
23
14
5

66
53
25
\9
\5
II
8

56
53
53
47
43

73
48
35
35
3\
17
15

84
32
32
19
16

53
51
\5
3

In-h ouse Pr odu ct Testin g
«protot ype testing
«Specifica t io ns check
eoperari ng tests under real-life condi t ions

C usto mer Tests or Pr odu ct
eprovidi ng sample of prod uct
«req uiring customer verba l respon se
ebringing custo mer to co mpany prem ises
erequiring custo mer writte n Questio nna ire
- field tests at customers premi ses

Test Markel lTrial Sell:
esel l to selected sample custo mers
«sell in limited geog raphic area
«t rade shows
efree tr ial
«red uced pr ice/renta l scheme

Trial Produ cl ion
- test o f product integrity/ speci fica tions
etest of produ ctio n equi pment

Pre-eommere teneauon Business An alysis
- cosi review; dist ributi o n, production

a nd marketing
- deta iled financia l analysis
ereview marketing in form atio n on ly

Prod uction Sta rt- up
ecbanges to production facilities
- no changes to pro duc tion facilitie s
«acquisition. commission new equipme nt

Ma rket Launch
«trade ad vert ising, tra inin g o f sa les fo rce
«trade advert ising, strong prom eff or t
«trade advertis ing , wea k prom effcn
every limited effort

'7.
74
70
64

89
30
24
7
6

55
32
29
6
3

82
61

51
47
39

41
31
30

31
28
18
16
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While these results yield insights into the strengths and weakness of
the new product process, they assume crucial importance once it is
determined that the frequency, completeness and proficiency of the
act ivities are linked to project outcomes" ,

We shall now undertake an anal ysis of each activity. The major forms
which each activity took are set out in Table 7. Suggested improvements
for each activity are shown in Table 8. Closer examination of each
activity reveals insights into firm s' assessments of their product
development efforts.

Table 8

SUGGESTED IMPROVEMENTS FOR EACH ACTIVITY
Initial Sc reening: Frequency t1lo In-bou se Product Testing Freque ncy t1lo

Customer Tests of Produ ct

em ore formal testin g procedures 39
emore time and effort 26
eben er techn ical-production sta ff liai son 20

- more co ntro l over cust ome r tests 36
- mo re th orough test ing programme 34
- more input from technical and product ion staff 10
- greater emphasis on foreign cus to mers 9

- ben er assessment of market crite ria
«more detai led evaluation procedu res
«bett er interdepartmental co mm un ica tion
«more top management commitment
ernore external input
egreater con sistency with corporate objectives

Preliminary Ma rket Aswssmenl :

emore atte nt ion to the product concept
- allocation of more time and effort
esharpcr ma rket defin ition
«more attenti on to customer needs
ebet rer lia ison with technical fun ct ion

Prelimina ry Techn ical Assessment :

emore atte nticn to produ ct att ribut es
-m ore app licat ion orien ted
emc re formal document ed procedures
- beuer organ isation
em o re time an d ef fort
ecross fu nctiona l appraisal

Detailed Markel Research

- beuer mar ket definit ion
emore time and effo rt
«better marketing - technical liaiso n
«clea rer o bjectiv es
ebetter product de fin itio n

Businrs s/ Financl al Analysis

«better market in fo rma tion
emore for mal eva luat ion procedure s
- mor e t ime and effort
em o re mu hidisciplinary, mult idepa rt rnent al

inp uts

Product Devetcpment

emore anent io n to technical issue s
- more reso urces (h uman and capital)
em o re fo rmal procedures
e bet ter project defi nitio n
-more t ime and effort
- grea ter top manageme nt commitment
enomina rion of prod uct champion

37
25
19
16
13
3

28
24
20
20
18

33
33
20
20
15
6

33
27
21
15
10

40
29
21

15

34
26
20
17
17
16
8

Test Markell Trial SeU:

esha rpe r ma rke t definition
«bet ter mea sure s of test mark et result s
emore input fro m tech nical sta ff

Trial Produclion:

- rnore con tro l over product ion system
ebetter mea sure s of produc t ion system
relia bili ty and product integrity
- beuer interdepa rtmenta l co- ordination
- ben er trained production staff

Pre-Commerc iallzatien Business Analysis:

ebener market informat ion
emore effec ti ve mu lti-department al input
- revision and upd a te of all dat a
- rotat ' start from scra tch' review

Produc tion Sta rt -up:

emore resources (t ime. mo ney. people)
- more formal procedures, documentation
- beu er co-ordi na t ion
-ben eT ma nagement
«bet ter Qua lified personnel

Markel Launch:

-more adve rt ising and promot ion
eclea rer marketi ng o bjectives
- ben er co-ordinat io n among depa rtm en ts
eben er sa les force trai ning
- grea ter top management commitment

29
26

3

35

29
27
24

43
29
14
10

43
31
26
23
14

41
35
26
26
14
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ANALYSIS BY ACTIVITY

Initial Screening

Initial screening, involves the initial go/no go decision when it was first
decided to allocate funds to the new product idea . Table 7 reveals the
informality of the screening process. In 41 per cent of projects
nominated, the screening process did not involve any formal techniques,
scoring /rating procedures or formal checklists of criteria, although initial
screening did tend to involve a group rather than an individual decision .
In 31 per cent of the projects the activity was performed by members
of a specific department such as R&D or Marketing.

It is interesting to note that the majority of suggested improvements
as set out in Table 8 relate to technical and market evaluation procedures .
Possibly the degree of informality in the modes of screening which are
used has impeded the proficiency of the activity. In less than half of
the firms did top management encourage staff to develop expertise in
analytic project evaluation and control techniques and in less than one­
fifth of firms was there any extensive use of management science
techniques and decision aids . Some respondents indicated that initial
screening was undertaken in ignorance of the existence of comparable
products overseas . Others, that more account should have been taken
of the potential diverse uses of the product in different markets. A
number suggested that the implications of product development for the
purchase of production equipment as well as possible production
problems should have received more attention at this stage.
Better communication between personnel in different departments and
more commitment and support from top management were also
suggested as improvements to initial screening activity. The need for
better communication channels between different departments reinforces
the interdisciplinary nature of new product development and the
importance of providing opportunities for different functional specialists
to provide input to the process at an early stage.

Preliminary Market Assessment

Preliminary market assessment involves an initial non-scientific appraisal
of the market acceptance for the new product. The majority of firms
made contact with potential customers either directly or by discussions
with their salesforce. Some firms commissioned surveys by market
research firms, while others used market statistics and other information
provided by an Industry Association. Review of competitor products
in both domestic and foreign markets is an important form of
preliminary market assessment, although the emphasis was clearly
toward the offerings of rivals in the domestic rather than the
international marketplace. The attention to both existing product
offerings and customer needs would seem to be a very sound strategy
in the early stages of the new product process. A smaller number of
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projects assumed prior knowledge of market needs and relatively little
use was made of secondary/published data.

The suggested improvements indicate respondents ' recognition of the
importance of a clear perception of the attributes of the product - what
benefits it will deliver and how it will be positioned in the market, as
well as a sharper, more focused definition of the market and customer.
The more emphasis is placed on both technical and marketing criteria,
the more likely is the project to garner the degree of inter-departmental
support required to sustain enthusiasm for the project over the
subsequent activities comprising the new product process.

Preliminary Technical A ssessment

Preliminary technical assessment involvesan initial appraisal of technical
merits and difficulties. The suggestions in Table 8 indicate the perceived
importance of detailed attention to the product's attributes, features,
specifications and requirements and the linking of these attributes with
customer needs. Response s indicate that technical assessment needs to
be application-oriented and focused as to the sorts of benefits which
customers are expected to derive from product use. A lesser percentage
of respondents suggested that cross funct ional appraisal of the project
is appropriate during this activity. Suggestions that preliminary technical
assessment should have been better organised, with more qualified
personnel, highlight the importance of appropriately skilled staff and
organisational structures which facilitate new product development. In
hindsight, some respondents would have more thoroughly checked the
technical capabilities of sub-contractors used in manufacturing.

Detailed Market Study/Market Research

Detailed market research involves a reasonable sample of respondents,
a formal design and a consistent data collection procedure. Table 7
reveals that firm s emphasised the standard dual strategy of market
research involving an assessment of competitors' products, prices, costs,
technologies, production capacities, marketing strategies, together with
a study of customer needs and sources of dissatisfaction with existing
products. For the nominated new products, however, firms were more
inclined to focus upon competitors' circumstances rather than on
customer needs. Where customer needs were analysed, the focus was
on the needs of domestic rather than foreign customers. In less than
one-third of the projects did this activity include concept tests, i.e.,
studies of customer reactions to sketches, diagrams, models or
descriptions of the proposed new product.

The suggested improvements reinforce the importance of a clearly
focused process involving precise specification of markets and market
segments targeted for investigation and better definition of the product
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and technology prior to research. The suggested improved liaison
between the marketing and technical functions illustrates the importance
of organisational structures which promote cross functional co-operation
and consultation and which facilitate the resolution of interdepartmental
conflicts and rivalries. A number of respondents indicated the need for
clearer information objectives in market research. In some projects the
detailed market assessment was focused on a narrow market segment,
neglecting the window of opportunity which the product opened on
other markets.

Business/Financial Analysis

Business/financial analysis, leads to a go/no go decision prior to product
development. Table 7 reveals that the form of financial analysis most
preferred was that of costs and sales forecasts. These were performed
in 84 per cent of the projects. Other techniques were employed in less
than one-third of cases. It is interesting to observe that in 16 per cent
of projects business/financial analysis was variously regarded as
superficial, informal, quick and dirty, involving rough guesses and
estimates. Overall, the activity was not considered to be very proficiently
performed and this may reflect the low level of use of certain standard
financial techniques as well as the high percentage of informal analyses.

Suggested improvements relate both to the need for more information
about the market, particularly input from potential customers and the
use of more formal evaluation procedures. In general, respondents
indicated concern with the degree of informality in business/financial
appraisal and the quality of the data used in financial appraisal.
Respondents expressed their concern regarding poor estimates of
production costs and costs of raw materials, deficient sales forecasts,
inadequate account of likely competitor responses and their effect on
sales, and neglect of the effect that sales of the nominated new product
had on sales of the firm 's other products. These sorts of responses
indicate the importance of multi-disciplinary input into data collection
and evaluation. They also reflect adversely on the quality of the market
research prior to business/financial appraisal. The organisational
structures in which new product process activities take place should be
such as to facilitate multi-departmental input into financial appraisal
prior to product development.

Product Development

Product development involves the actual design and development of the
product resulting in prototype or sample product. Regarding suggested
improvements, while it might be expected that respondents would
generally desire more resources for product development, there was
expressed concern as to the quality of facilities and personnel available
for this effort. Concern was also expressed about the degree of inter-
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departmental communication and co-ordination relevant to this activity.
Of particular interest, however, was the large number of suggestions that
product development could be improved by better project definition
beforehand (i.e., more attention to the target market, customer needs,
product attributes and expected benefits from its use) as well as more
attention to technical problems during the development phase. These
suggestions highlight the interdependence of technical and marketing
factors in the new product process. Once again, they reinforce the
importance of cross functional liaison between different departments
and organisational structures and systems which facilitate the required
collaboration and co-ordination.

In-House Product Jesting

In-house product testing takes place in the laboratory or under controlled
conditions. In-house product testing took the standard forms. The mean
proficiency rating of the activity was 6.64, the highest for all 13activities.
it also had the highest percentage of satisfactory performance (72 per
cent) and the second lowest percentage for below satisfactory
performance (13 per cent).

Despite its high proficiency rating, respondents felt there was little
room for improvement of in-house product testing. Some respondents
indicated that it is sometimes difficult to simulate 'real life' conditions
in-house.

Customer Jests of Product

Customer tests of the product take place under real life conditions, with
customers and in the field. In cases where trials were conducted at
customer premises, whether supervised or unsupervised, respondents
indicated that these tests proved to be extremely useful in clarifying
product specifications and the sorts of benefits expected to be derived
by the customer in using the product.

A number of respondents suggested that a more thorough testing
programme (more tests undertaken at more test sites and at more
representative sites) could have led to greater proficiency in the execution
of this activity. While resource constraints inevitably limit the scope for
testing , indications are that in circumstaces where the product has been
tailored to the needs of a small number of customers, the more detailed
the customer tests, the more likely they are to uncover features of the
product which are unsuitable to customers. Since it is in the interests
of both manufacturer and customer to detect such problems as early
as possible, proficiency in this activity can result in substantial cost
savings at a later time. The advisability of testing foreign customers as
well as domestic customers also becomes evident. Conducting trials at
the premises of overseas buyers can help to detect problems connected
with different specifications, regulations, standards, etc., which may not
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have been previously recognised. While 42 per cent of the nominated
new products are exported, the relatively low concern with testing foreign
customers is consistent with the domestic market orientation reflected
in response pertinent to other activities.

rest Market/Trial Sell

Test market/trial involves selling to a limited set of customers. Suggested
improvements included more objective and better measures of the test
results and more input from technical staff. Once again, we found a
desire for sound evaluation techniques and interdisciplinary input to
the evaluation process. it is interesting to note that suggestions involving
better/sharper definition of the test market customers is consistent with
'sharper, more focused definition of the market' suggested to improve
preliminary market assessment and 'better definition of specific markets
and segments as the target of investigation' in detailed market study.

Trial Production

Trial production involves a test of the production facilities. Suggested
improvements reflect a concern involving the co-ordination of different
functional specialists and a concern with the quality of production staff.
The desire for better measures of the reliability of the production system
and the integrity of the product may also reflect an adverse view of the
levels of skill of staff who perform the tests. Improvements in both the
quality of technical staff and the available resources for testing can
facilitate resolution of processing problems arising from laboratory scale
up to pilot plant and result in more precise specification of the attributes
of the item produced.

Pre-Commercialistion Business Analysis

Pre-commercialisation business analysis involves financial appraisal
following product development but prior to full scale launch. Table 7
reveals that pre-commercialisation business analysis took a detailed form
in only 47 per cent of the projects. In the majority of cases it consisted
of a cost review, and over one-third of the projects (39 per cent) took
the form of a review/integration of marketing information only.

Respondents again indicated a desire for better quality information
and appraisal. The focus of their concern was on the accuracy of the
market studies which had been undertaken prior to this activity. Their
suggested improvements, especially for better sales projections, call into
question the types of market research conducted in their firms. A number
of respondents suggested revision and update of all data and a total
'start from scratch review' as means of improving pre-commercialisation
business analysis. As for business/financial analysis discussed earlier,
the concern was not over the techniques used in evaluation but with
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the quality of the data used in the analysis. The desire for multi­
departmental input into evaluation and appraisal has been emphasised
by respondents in every instance where appraisal techniques were
considered. Their suggestions again reinforce the importance of
organisational structures which facilitate interdisciplinary collaboration.

Production Start-Up

Production start-up refers to the start-up of full scale production. Table
7 indicates that in 41 per cent of projects, production start-up involved
changes to existing production facilities and in 30 per cent of projects
it involved acquisition and commissioning of new equipment. In 29 per
cent of projects the activity did not imply any changes to existing
production facilities. In some cases, sub-contractors were used for this
activity.

The suggested improvements relate to a range of different problems.
The desire for better co-ordination among the personnel involved in the
new product process has been expressed by respondents in connection
with a number of activities and implies that changes are needed to
organisational structures. The need for more detailed documentation
and procedures regarding production start-up relates to the systems in
place for controlling this activity. The need for better management, more
resources and top-level commitment to the factory indicates that changes
in management style are warranted in some cases. The desire for better
quality staff seems to be common to a number of activities. A number
of respondents indicated that better machinery would have improved
this activity and some indicated design problems with newly acquired
production equipment.

Market Launch

Market launch involves an identifiable set of marketing activities specific
to commercialisation of the product. For a number of projects, winning
the contract to supply the product took the place of market launch.
In other cases, the launch was left to selected customers who had
responsibility for its distribution.

Regarding suggested improvements, a number of respondents would
have preferred larger stock holdings at the time of product launch.
Others also indicated that the launch occurred prematurely, while the
manufacturing equipment was still not fully tested or proven. Some
respondents expressed concern over the choice of distributors and
marketers of the product.

The preference for more resources to be expended on advertising and
promotion of any product is a natural one. The question arises as to
the cost effectiveness of any additional promotional effort, however.
The problem of co-ordinating the efforts of personnel in different
departments once again arises as a barrier to proficient execution of
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a new product process activity. So too, does the problem of finding staff
with the required level of expertise. A number of respondents suggested
that more commitment and involvement from top management is
important, even in this final activity stage. The need for clear marketing
objectives from the earliest stages of the new product process has already
been stressed. It appears that marketing objectives remain unclear for
some projects, even up to the market launch stage.

IMPLICATIONS FOR MANAGEMENT

While numerous suggestions were made as to how the proficiency of
various new product process activities could be improved some stand
out as relevant to a number of different activities. We can draw out some
implications of the information contained in Table 8, with reference to
data on firms' organisational and other characteristics which
respondents also provide",

More Clearly Defined Technical and Market Evaluation Criteria

Clearer evaluation criteria were considered to be required in improving
the proficiency of: initial screening, preliminary market assessment,
preliminary technical assessment, detailed market research, business
financial analysis, test market/trial sell, pre-commercialization business
analysis. The suggestions indicate the importance of detailed attention
to the product's attributes, features, specifications and requirements and
the linking of these attributes with customer needs. Response revealed
emphasis on the needs of domestic rather than foreign customers,
suggesting an inward-looking marketing orientation. Technical
assessment needs to be application oriented and focused on the sorts
of benefits which customers are expected to derive from product use.
Those who suggested that cross functional appraisal would have
improved a number of the above activities appeared to recognize this .
A priori, sound new product process practice indicates that marketing
assessment without technical assessment is empty while technical
assessment without market assessment is blind. Suggested improvements
indicate that respondents generally held this view. With respect to
financial appraisal the suggested improvements relate to the quality of
the technical and market information on which the evaluation is made,
rather than to the quality of the techniques used. There is indicated a
need for firms to more clearly identify the strategic roles that new
products are to play in achieving corporate objectives.

Greater Use of Management Science Techniques and Decision Aids

In less than half of the firms (49 per cent) top management encouraged
staff to develop expertise in analytic project evaluation and control
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techniques; moreover only a small number of firms (19 per cent) made
extensive use of management science techniques and decision aids.
Responses suggest that this may have resulted in a less proficient
execution of a number of new product process activities. Particularly
noteworthy was the relative neglect of scoring and/or rating procedures
for screening new product ideas despite their diagnostic capabilities.
Suggested improvements also refer to the need for more sophisticated
technical and market evaluation procedures in the early stages of new
product development, e.g., evaluation procedures relating to the
product's technical features, its degree of innovativeness relative to
competitor products and sales forecasting techniques. More formal
evaluation procedures were also suggested to improve business/financial
analysis. There was also a concern regarding the sophistication and
objectivity of the measures employed in in-house product testing and
in test market/trial sell as well as those used to determine the reliability
of the production system and product integrity at the trial production
stage.

Better Qualified Personnel

Responses reveal some dissatisfaction with the quality of staff involved
in new product development particularly in technical or production
related activities. Over and above the general and understandable
preference for more resources to be allocated to new product processes
respondents suggested that better qualified technical personnel were
required for preliminary technical assessment, product development, trial
production and production start-up. Additional training for sales staff
was recommended at the market launch stage. The quality of the entire
product development effort depends on the qualify of the personnel who
perform the required tasks. Deficiencies in internal capabilities may well
reflect either a paucity of trained technical personnel or inadequate
determination of company specific strengths and weaknesses in
formulating the new product strategy.

More Commitment and Involvement From Top Management

Although in most firms (84 per cent) top management was generally
perceived as supportive of new product development and promotive of
the value of growth and innovation (85 per cent) the extent of this
support was often questioned when the new product processes is
analyzed activity by activity. Management commitment was questioned
in each of the activities: initial screening, product development,
production start-up and market launch. Sometimes top management
was considered not to be alert to either competitive threats or
opportunities and sometimes alert only to threats implying a defensive
or reactionary style. In 22 per cent of the firms top management was
regarded as indecisive in allocating resources to ideas having expected
commercial benefits. Resource constraints were considered to have
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affected the performance of such activities as preliminary market
assessment, business/financial analysis, product development, in-house
testing, customer tests of the product, production start-up and market
launch.

Better Inter-Departmental Liaison

In the majority of the firms sampled, organisational structures appear
to be conducive to product innovation. In 71 per cent of cases the
organisational structure was considered to facilitate the creative co­
operation and collaboration of cross functional teams and task forces
while in 63 per cent of firms it was regarded as facilitating the resolution
of interdepartmental rivalries and conflicts. When each activity is
considered in turn, however, indications are that the firms' organisational
structures present barriers to interdisciplinary teamwork and have
impeded proficient execution of ten activities (excepting product
development, test market /trial sell, trial production). It appears that
existing organizational structures have impeded the effective cross
functional appraisal of projects prior to and following product
development. The suggested improvements to each of these activities
highlight the importance of fruitful interaction between different
functional specialists and procedures for conflict resolution while at the
same time indicating the difficulties of achieving harmonious inter­
departmental co-operation in the product development process.

More Formal, Better Documented Procedures

The firms' understanding of 'best practice' new product development
is underlined by the frequency of performance of each of the thirteen
new product process activities and the general 'completeness' of the new
product process in terms of the number of activities performed. And
yet, only just over half of the firms (54 per cent) have formal procedures
in place for controlling and co-ordinating new product projects as they
progress through various stages. Respondents often called for more
formal and better documented procedures in undertaking certain
activities, viz.: preliminary technical assessment, business/financial
analysis, product development, in-house product testing, customer tests
of product, trial production, production start-up. The responses suggest
that these activities which include many of a technical or production
related sort could have been more proficiently executed if more attention
had been paid to the systems in place for co-ordinating and controlling
the relevant activities. The suggested improvements reflect the need for
detailing standard activity plans to be employed to render procedures
more systematic and, hopefully, more proficient in their execution.
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CONCLUSIONS

This paper has present ed some findings of a study of the new product
process acti vities of Australian manufacturing firm s. It has indica ted
the sorts and form s of acti vities undertaken, th eir proficiency of
execution and the sorts of improvements needed. The study has
implicat ions for bu sin ess managers 13. A number of sugges ted
improvements were common to various activities. These included ­
more clearly defined techni cal and market evaluation criteria, greater
use of management science techniques and decision aids, better quali fied
personnel, more formal, better qualified personnel , more commitment
and involvement from top management , better inter-departmental liaison
and more form al , better documented pro cedures. Further research into
new product development in Australia is required to determin e the
representativeness of our sample of mainly Sydney-based firm s. The
more we know about what new product process activities are being
undertaken, their proficiency and suggested improvements, the greater
the scope for initiatives to improve product innovation management in
Australian industry.
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