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SUMMARY

The role of product design in manufacturing industry,
the latter defined as the business of making things
continues to elude acceptance on recognizable terms.
Design tends to be perceived as either the addition
of an aesthetic quality to achieve consumer appeal or
the nuts and bolts of production based upon practical

application.

Attempts to clarify the dichotomy may have, however,
contributed to the notion that design is an appendage
to the main purpose of the business and outside the
normal criteria for managing success. Further, the
invention of Design Management, peculiarly acceptable,
to U.K. and U.S.A. business, may have actually en-
couraged separation from other disciplines, partic-
ularly production. In addition, it has been proposed
responsibility for the poor communication record of
designers with non-design executives lies more with
the design profession, as ‘the lack of interest in the
1950's for marketing and comp&ter expertise has not
prevented these groups from gaining access to influ-
ence the decision making process. The difficulty
possibly resides more in an assumption that if
industry used designers more effectively, an improved
trading performance would result. The regular failure
of such a simplistic formula causes not only dis-
appointment for those persuaded to try it, but also
deflects attention from the real issue, which is the
absence of lateral relationships at the design and

production interface.



The foundation of Japanese post-war success rests upon
the attentidn'giﬁen to the Qﬁaiity 6f‘suB—SySfem inter-
action within the manufacturing matrix. The journey
from the designer's drawing board to the market is
long, demanding a concern for detail at every point

of the manufacturing activity. A product is only as
good as the quality of the individual parts and if
commitment is lacking, the product's performance will

be defective.

The neglect of the design and production interface has
become a major weakmness and it is here that the principal

need for the development of new attitudes is required.



Chapter I

Background




Background

The years 1977 to 1980 could well become viewed as

a vintage period by historians, either as a turning
point in the fortunes of British manufacturing
capability or a further twist in the spiral of in-
action and decline. The three year span witnessed
the publication of a number of important documents,
all of which have focused upon the inability of
British manufacturing industry to match the per-
formance being achieved by other industrially
advanced nations, particularly the Federal Republic
of Germany and Japan. From 1980, trade in finished
manufactures has deteriorated to a point where 1983
saw_the country record its first nett deficit since
the industrial revolution. By 1984 the deficit had
reached a record £3.6 billion. What is even more
worrying, over the ten year period 1974 - 1984 manu-
factured imports rose by 456 percent, while exports
during the same time-span only registered a 265 per-
cent growth. For a country that inaugurated the
industrial revolution, and to those of us who believe
no nation can live without an effective making capa-

bility, these results are nothing short than calamitous.

The continuing and ever increasing tide of critical
material is demonstrating a depth of unparalleled
concern by Government agencies, NEDO, and its working
parties ,ACARD and the Cabinet Office, the CBI, TUC,
pPlus professional bodies or informed individuals.

Two Reports, 'Product Design' by“Corfield (13) and
'Engineering our Future' a Committee of Enquiry
chaired by Finniston (20) published in 1979/80 show



clearly the seriousness_ofbthe situatiqn_faping_any
government who wishes to evolve policies to reverse
the depressing performance of our manufacturing in-
dustry. Further, not only are we failing to design
and make the right products at the right price, but
other 'mon-price' factors such as performance, reli-
ability, technological change and transfer, poor
quality components, the use of obsolete processes
and delivery are also seen to be compounding a prob-
lem that has become a running sore. The gravity is
again emphasized by the unanimity of the findings in

both reports on a number of key issues, specifically:

. The lack of appreciation by manufacturing
industry of the primary need to supply
products which are relevant to the inter-

national market place.
. The U.K.'s declining share of world markets.

. British managements acute difficulty in compre-
hending the role of innovation within manu-
facturing, either as products, processes or

management control.

. The inability of specialists to view management
as a creative function, preferring to ignore
those aspects of the business which do not fall

into their sphere of interest.

. The failure of designers, engineers and staff
engaged in production to identify with each

other's disciplines.

. The low esteem accorded to manufacturing by
British society has resulted in minimal Board-
room representation, a situation which is in
stark contrast to other EEC countries, the U.S.A.

and Japan.



. Investment is too often conceived as a nuts
and bolts operation. Product innovation is
rarely considered as a part of investment,
despite the known correlation it has for

securing the future livelihood of the firm.

Another facet is the unspoken tradition for the English
educational system to polarize the Arts and Sciences, a
factor brought into striking focus by C.P. Snow in 1959
with the famous 'two cultures' Cambridge lecture. At
the time, the argument was chiefly directed at the way
the Arts dominated and permeated the thinking of
British society to the detriment of the Sciences, and
as a consequence, the lack of access afforded to those
with a Science background to the top echelons of
government, the institutions and industry. Since then,
the discussion has been expanded by Lewin (29) and
others, who contend that this twin cultural tradition
has left no room and indeed prevented, the acquisition
of a third avenue of learning found in many European
countries, and referred to in Germany as 'Tecknik'.

The term has no equivalent in the English language,
though translations abound,. but in essence it encom-
passes the areas of knowledge and relevant skills that
are related to the making of things within a manu-
facturing environment. Some commentators believe the
absence of such a third cultural tradition has serious-
ly hampered the development of the U.K. manufacturing
sector, to a point where it has now become an economic
liability.

Many of these recounted weaknesses are given further
credence by an Anglo-German comparative study 'Growth,
Innovation and Employment', in which Cox (14)
examines the financial performance and allocation of

resources within four industries, Mechanical Engineer-



‘ing, Motor Vehicles, Chemicals and Textiles. A number
of pointers emerge from this imaginative and thorough
investigation, the most relevant to this discussion

being:

. A viable manufacturing company should not spend
more than 70 percent of the value of its sales
on materials and employment for current output.
A successful business will spend less than 70

percent.

. Disposable funds available for innovative and
technical investment should be in the region of
15 to 18 percent.

. Emphasis needs to be placed on increasing the
margin of valued added to materials. This is
particularly important for advanced economies

who operate in a highly competitive environment.

The general drift of these findings is reiterated by
a National Institute review completed towards the end
of 1984 and reported upon by Elgin (18) in the Sunday
Times. It makes depressing reading. A comparable
analysis was conducted of British and West German
engineering firms who were making relatively ordinary
products such as screws, drill bits, valves, etc.,
with similar technical resources and manning levels.
From the British side, the review cited a catalogue
of problems including complacency, management inertia,
inadequate organization and a shortage of skilled
staff, which between them enabled the Germans to
achieve levels of efficiency that were on average

63 percent higher than the British in real terms.

As Elgin comments:



'From management down to the shop floor, the
Germans had higher qualifications. In 14 of
the 16 British firms visited, the production
foremen had none. All 16 of their German peers
had passed exams as craftsmen, 13 had reached
the level of master craftsman and the other
three were on courses to reach this. The more
skills workers acquired, the more they earned.
British foremen said they couldn't convince
managers to invest in new machines or better
equipment: too often, they were salesmen with-
out technical background, suspicious that equip-
ment manufacturers were trying to pull a fast

one.'

Cox also confirms in her earlier study a similar
bewilderment by stating '.......when two parallel
sets of data for the same industry are examined
side by side, on identical sets of worksheets, new
insights are obtained. Why shoﬁld the West German
and U.K. industries prove so similar in some im-
portant respects and so vastly different in others?
Is the philosophical approach to industry in any

way responsible?’

The philosophical thread is touched upon time and
time again in the Finniston Report, tracing in con—’
siderable depth the place and performance of the
British manufacturing sector within the economy and
brutally suggests by the use of official statistics,
that the national commitment to the difficult task
of making things is anything but total. Attention
is drawn to the public and to some extent educa-

tional establishments ignorance of what an engineer



does, the low esteem the profession has amongst peer
grdups‘énd fhe‘biinkefed‘attitude engineéfs have of

their role within society.

Why the contrast and what are the tangible influences
running through our society that prevents the engen-
dering of a holistic attitude by all those concermned
with the organization of manufacturing? Finniston's
phrase 'the engineering dimension' neatly encapsu-
lates a concept, insisting the profession must recog-
nize the interplay of engineering with other manage-
ment functions, including finance, marketing, design,
research, production and selling. Lorenz (30) re-
inforces this requirement by arguing the need for

the product to become the central life-force of the
organization and that unless it does, the chances of
the business surviving are slim. This concept can
best be illustrated by recourse to an incident re-
counted by Mant (33) , where Monty Platt of Platt
Clothiers Ltd., sounds an alarm at ll.a.m. each day,
the signal for those interested to move into the
design office and examine the production quality of
yesterday's overcoats. A random sample is available
for evaluation by managers, juniors, production staff
and designers who touch, put on and take off and
generally discuss overcoats. The business's culture
is the product and the daily ritual never allows

that factor to be forgotten,

Lorenz also goes on to emphasize the importance of an
innovative climate for success and draws upon research
undertaken at the Massachusetts Institute of Technology
in the U.S.A. and the Science Policy Research Unit of
Sussex University into two multi-national companies,

Philips and 3M (Minnesota Mining and Manufacturing).



They demonstrated two fundamental characteristics,
that pfodﬁct innovétidn‘is'promoted from the top

down and once implementation policy is formulated,

it needs to be led from the front. The method used
by 3M involved the appointment of a relatively senior
executive, who acted as the 'product champion', by
taking responsibility right from inception through
development to production and eventual marketing.
Responsibility is accepted on the basis of permanent
involvement until completion, permitting the appointee
to selectand establish a team possessing the requisite
skills for worrying the project to completion.
Experience has shown that such an approach can and
does assist to negate sector boundaries and overcome

inertia within the organization.

The analysis at this stage of the proceedings is
over-siﬁplified, though the material reviewed does
indicate that if an advanced industrial economy is

to sustain a viable manufacturing base, it needs to
recognize the central position of the product. The
attitude of the business, the organizational structure
evolved to realize an effective response and the mar-
ketable quality of the product are, it is believed,
inexorably linked into a single organic matrix.
Ultimately, manufacturing's remit is to identify need,
make and earn consumer satisfaction or as Ruskin re-
marked in 1860 'Your business as manufacturers is to

form the market as much as to supply it'.

The essence of this research project is the examination
of a critical junction point, namely design to produc-
tion, which seems and based on experience to have
received surprisingly little attention. The primary
enquiry route has taken the form of a field study, the
results of which are diséussed and catalogued in
Chapter II.



CHAPTER II

The Field Study




THE FIELD STUDY

Terms of Reference and_Methodology

Introduction

From the outset it was decided to utilize the
structured interview method as the major vehicle
for conducting the field study, in spite of the

known time cost penalty incurred by this approach.

It is known that communications between personnel
engaged in design and manufacturing functions are
inclined to be more complex than those experienced

by other sectors concerned with product development,
Up to now, other than the making of breadboard models
or working prototypes, decisions taken have tended to
be dominated by staff located in the marketing, sales
and design disciplines. Implementation, however, puts
a new and often unsettling element into the mix as
theory, often supported by well tested principles
confronts knowledge that has been learnt on the shop
floor through a continuous process of custom and
practice., Contact alters the complexion of the
development team by taking on board two cultural
traditions, which although not openly hostile are
wary of each others intentions. To capture the
available experience and distil into a view of the
product cycle, it was felt a dialogue with the
participants on a one to one basis offered the
greatest scope for success, Alternative methods

such as the more accurate Delphi sequential dis-
cussion with individuals by questionnaire or an
interview/questionnaire combination were examined,
but rejected on the grounds of being cumbersome and
pPlacing too much reliance on the conscientiousness

of respondents to fill in yet another form.

10



Further, assuming the correctness of the questionnaire
format, it was suspected that a face to face approach
"~ would in all probability enhance the quality of the
information received and elicit other facets that can
influence the progress and direction of the cycle.

For here implementation is governed by the reconcili-
ation of conflicting interests whose only common aim
is completion, whether effective or otherwise. Such

a scenario appeared to warrent the broader brush of
the interview method, any accuracy lost being compen-

sated for by the richer mix of the information gained.

In addition, a series of initiatives, sometimes taken
independently and on occasion run in parallel, aided

the programme of enquiry, particularly:

o Introduction to a number of prominent individuals
with experience in the manufacturing sector by the

University.

° Contacting of manufacturers with a view to examine
ing the structure and organization adopted for the

product cycle. (See Appendix WW).

. Attendance at two management seminars undertaken
by one of the three finally selected companies,
prior to the commencement of the product cycle

enquiry.

This chapter is primarily concerned with summarizing
the information learnt with regard to attitudes found
in the staff engaged on the product development cycle
and the degree of lateral communication achieved at

the design and production interface.:

11
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The Companies

The selection was based on the premise that however
sophisticated the product or the manufacturing pro-

cess, common performance characteristics would emerge,

Accordingly, the research subjects were chosen because
they represented distinctive levels of manufacturing

capability linked to specific markets, described as:

. Low Technology -~ Fashion footwear,

. Medium Technology - Actuators for the control

of pipeline valves.,

. High Technology - Aerospace environmental

control systems.

To provide a basis for a reasonable level of compatie=
bility in the information received, the characteristics

of the three selected companies were similar in so much

that they:

« Supplied a range of products to meet specific markets.
. Possessed in-house manufacturing resources.
. Utilized sub-contractors.,

. Employed design, development & pre-production staff,

. Had a systems approach to the‘management of the

product development cycle.

Finally they were recognized to be leaders in the field
of chosen activity and had a proven investment record in
product design and development., It was therefore reason-
able to assume they would be sympathetic to participation,
which in the event was proven and in one case resulted in
the presentation of the findings to the Divisional Board

concerned,
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Method

The enquiry was facilitated by three interdependent:

elements:

. A general review of the subject's
historical background by reference
to written material and discussion

with principals responsible.

. A series of semiw-structured, but
open ended interviews with a number
of directors and employees based in
the key sectors; design development,
pre-production planning and manu-

facture.

. An examination of the product cycle
within the context of an ongoing

product development programme.

Case Studies "A" and "B" followed a similar pattern
by commencing with an introduction to the Chief
Executive or Management senior staff. From these
initial soundings, named individuals with product
development responsibilities were contacted to en-
list co-~operation for a series of one-~to-~one inter-
views. Agreement was reached in every case and
consolidated into a rolling enquiry programme monie
tored by a semi-structured questibnnaire. (See
Appendix XX). Two topics for exploration were e

identified:
. Product management and implementation,

. The product.
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In the latter area, a product in current manufacture
was used as a tool to encourage a clearer focusing
of answers. This method proved to be successful as
it gave an opportunity to engage in an anecdotal
exchange which gravitated naturally to the respond-
ent's major activity. A total of five persons from
each company were seen and an analysis of the data

given is discussed under the Case Studies sub-section.

With reference to Case Study 'C', the position is
marginally different. Here, circumstances afforded
a catchment of 23 personnel engaged in the product
development cycle; encapsulating product policy,
design, pre-production planning, technical manage-
ment support and production. The Study traces the
progress of a group of designs from inception to the
point of authorization for bulk production under the

auspices of three research aims:

. Examination of the structure and organization
of the development timetable for the intro-

duction of new products.

. Observation of the interaction in the evolution
of newly released products between those re-
sponsible in the factories and those concerned

with other aspects of the development timetable.

. Identification of the factors contributing or
otherwise to the product's eventual acceptance

for bulk production.



In addition, and preceding the actual research period,
a 'design to manufacture familiarization project' was
authorised with the objective of obtaining an over-
view of the business's product as it related to the
production methods employed. Similar dialogue teche
niques and questionnaire format to those previously
adopted were used as a means to measure the compatie-

bility of any eventual findings. (See Appendix YY).

Running in parallel were a series of informal dise
cussions conducted with a group of individuals ex-
perienced in the manufacturing sector and independent
of the Case Study companies, the objective being the
addition of a further dimension to the matrix of
information, Interviews were guided by questions
framed to match the interests and writings of the

interviewee,.

The Case Studies section analyses the findings of each
separately as the wealth of material and anecdotal
comment received appeared to warrant such attention to
detail. The predominant themes are finally consoli-
dated and summarized under the headings, Development

Cycle, Communication and Product Strategy.

The Interface of Design and Production

Despite the divergent profile in terms of scale, tech=
nology employed and the actual product manufactured by
the three enterprises studied, certain areas of common
experience are clearly discernable. Before examining

these in any depth, it may be useful to reiterate

briefly the principal stages of the product development

cycle as recorded by a number of authorities.
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The structure of the Case Study questionnaire was
deliberately slanted to focus attention on the
product's transition from a conceptual status,
possibly supported by working prototypes, to a
reality for sale or use in the market place. As

a result of a considerable degree of cumulative
research, good practice methods for administrating
and monitoring this and other phases of the product
cycle have gradually found acceptance, especially
within some larger enterprises. Many alternative
systems have been devised tb cope with differing
experience, but despite the variants one single
characteristic does' stand out, namely, the product
will pass a series of decision taking gates regulated
by established criteria. These may, depending on
the management style adopted, be either formulated
corporately and applied with a reasonable degree of
latitude by those responsible, or established at the
outset of each project brief, the company relying
on a common culture element within the organization
to provide the necessary level of control. Between
these two extremes of the spectrum lie a host of semi
or non structured approaches, many of which can be
attributed to a reservoir of experience, or Jjust 'the
application of common sense. Researchers have, how-
ever, also demonstrated to a reasonable level of
agreement the sequential nature of the activities
that contribute to the completion of an average
product cycle and providing, it is claimed, these
are subjected to normal management disciplines, the
project will more than likely achieve a viable out-
come. The attraction of such a scenario has natu-
rally lead to the creation of yet another, if mnot
fully recognized area of organizational expertise,

commonly referred to as 'Design Management'.



Whether there is a need for such a skill is another
matter, but of no concern here other than to report
its current.fopibélity, and potential és éeéﬁ By. o
its supporters for becoming one of the tools to im-
prove the economic performance of British Manuface

turing Industry.

Accepting for the moment the viability of the frame-
work outlined, the majority of system models advanced
since Michael Farr's (19) 1960 Book '"Design Management"
have readily acknowledged the existence and importance
of the design and production interface, even if on
occasion the depth of detail has veered towards the
slight. Professor Archer's(3) analysis, as presented
in a series of lectures sponsored by the Canadian |
Office of Design and Electrohome Ltd., gives a very
clear view of the process, dividing it into ten

distinct stages. They are described as:

KEY FUNCTION SUB~.FUNCTION % of Total
Project Cost

Strategic Planning Stage 1

Policy Formulation 5
Research Stage 2

Preliminary Research

Stage 3

Feasibility Study 10
Design Stage 4

Design Development

Stage 5

Prototype Development

Stage 6

Trading Study 15
Development Stage 7

Production Department

Stage 8

Production Planning 50
Manufacture/ Stage 9
Marketing Start-Up Tooling & Market 20

Preparation

Production Stage 10
Production and Sale 0

17
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The model graphically demonstrates two factors which
are of considerable interest to the Case Study find-
ings., Firstly, stages 3 and 6 represent two water-
sheds within the cycle, the latter marking the point

of virtually no return once a decision to go into
production has been taken. Secondly, the cost of the
development activity up to stage 6 has been relatively
modest, enabling those involved to evaluate the product's
potential without incurring serious cost penalties.
However, the introduction of stages 7 and 8 creates

a new set of conditions, the primary characteristics

of which are escalating development costs and an
enlarged communications network brought about by the
inclusion of expertise not previously utilized. For
some inexplicable reason, Archer's .lucid exposition

of the process to his specialist audience excluded

any detailed reference to the implementation issues
raised. Whether it was believed the occesion and

title of the series, 'Design Awareness and Planned
Creativity' precluded debate, or production disciplines
were felt to be more associated with interpretive
skills rather than origination is uncleaf, but comments
volunteered from Case Study respondents located in
production functions certainly give quite a contrary
views In fact, the reluctance to accord production
personnel a creative dimension on equal terms to
design, other than a possible role in the modification
of details, permeates a large section of informed

opinion,

Sir Kenneth Corfield's NEDO Report (13) reinforces this
trend, maybe inadvertently, by relegating production
disciplines to a fringe, if not supportive activity.
Recognition does come at the fifth and ninth phases

of an envisaged 11 stage cycle, responsibility being

given for, amongst others, tasks associated with
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materials and labour utilization, overhead costs,
process planning, tool procurement and kead times.

A minor involvement is noted at phase 3, where
production, in conjunction with marketing, finance

and legal expertise, evaluate the relevance of the
product under a number of capability headings. The
views expressed in this section of the report in-

cline towards a rather mechanistic perspective of

the process, the majority of the 11 stages being
classified as the responsibility of a single depart-
ment. Little mention is made of sector overlaps or

the cross fertilization of ideas on a structured

basis, other than the listed 'design review'. con-
ceived as a management tool for the bringing together

of those involved to 'discuss the progress in detail
against the specification'. At this point, considerable
attention is given to the need for collaboration, but

on an advisory and not a decision making basis. However,
the most disturbing aspect of the whole model is the
tendancy to divide the cycle into single centred act-

ivities, with minimal lateral connections.

A more sympathetic view is put forward in the Furniture
Industry Research Association's (37) product design
and development model, which, despite the pyramidal
shape (figure 1 ), does illustrate a need for a con-
tribution to be built upon a broad church of related
manufacturing skills, with feed-back loops to design,
value analysis, appraisal and cost reduction. Irrespective
of the rather unfortunate decision to break the whole
process into three horizontal segments, creativity,
evaluation and implementation, the interdependance of
the cycle's various problem solvers is plainly visible.
However, the format appears to again, perpetuate the
myth that marketing and design have a natural monopoly

of creative ability.
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Frank Wolstenholme (51) puts forward a totally
different view by arguing that the design/model and
manufacturing components are interactive, and therefore
of equal status within the whole development process.
His concept shown in Figure 2 suggests, there is not
only a need for a closer and more imaginative liaison
between the two sectors, but also a requirement for

the skill base of the development team to be broadend,
in order to provide greater guarantees for eventual
success as the project moves from one stage to the next.
It is interesting to observe, how the outline brief is
expected to incorporate research into market opportun-
ities, data collation and a technological breakthrough
as mandatory elements, all of which are subjected to
evaluation and judgement by the project group, prior

to the commencement of any detailed design work. The
whole process is seen as cyclical, the moderating
status of the inputs and outputs playing a very critical
part in the formation of any solution offered to the

end user. For such a concept to work, he goes on to ask,
'Should not our workshops include a design area to help

forge the link between the designing and making activities.

Burns and Stalker (11) clearly identified the complexity
of trying to forge this link, not only in terms of design-
ing organizational structures to assist the protagonists
to achieve through regular contact, genuine feelings of
mutual respect, but also, the difficulty of making those
adjustments to the political climate, that would cause

any such changed relationships to become clearly visible.
One of the fundamental issues raised concerned what they
termed as 'a linguistic ' problem' that lead to 'this
tremendous gulf', an observation underlined by one of

their informal interviews, where the head of the drawing

office annunciated some of the problems experienced.
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'"The physicists would ask for a certain accuracy and
the draughtsman would promise them pretty well any-
thing, and when it came to making the job, it was

found just utterly impossible to do this and we found
that we didn't have sufficient tolerances to make
individual partSecsesecsescceccssceccossocccsscscssssscsccss

We develop and make a model in the lab workshop. This
would be tested in the lab and found to be all right.
Then we might make about half a dozen in pre-production
and test them in the lab. They would all be hand fitted,
hand made and found to be fine. Then we would take the
job and decide to make 1000 off in production and of
course the Production Engineer immediately rejected

most of the drawings as being infit - absolutely unfit -
for production. The result was you got a tremendous
gulf between the experimental side and the production

side'.

These succinct comments, attributable to a study under-
taken in the late 50's, are as relevant today and to a
lesser or greater degree, reflect depressingly the over-
all tenor of the Case Study findings. The majority of
staff engaged at the meeting point of design and product-
jonn, including those responsible for the strategic
direction and planning of the programme, had difficulty
in comprehending the scope of the necessary inputs and
the roles played by each. The rather frightening level
of ignorance displayed with regard to the complexity

of the process, even from those engaged in similar
disciplines, may partially lie with the way the British
have perceived design to be a romantic occupatioﬁ,
rooted in a milieu that owes more to the latter 19th
century Arts and Crafts movement than the competitive

and technologically lead reality of the present day.
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For instance, one of the Case Studies housed the market-
ing, sales, production and design functions on the same
floor, the latter being located at one end and divided
by a screen. The environment for the first three was
plain, functional and commonly detailed. However, upon
entering the design section, a magic world of colour,
open plan and informality came into view. When the
inevitable question of why was posed, the response was

simply "they are the designers',

The key actors, marketing looking sideways at competitors,
sales disposing of the merchandise, design thinking they
are the real creators and production believing they are
the only true men, are hardly ever able to take the time
off to see what each other is doing. The complexity is
sometimes glimpsed, but never examined with the clarity
it deserves as demonstrated by the Knoll International,
(the American furniture producer) new products development
network; see figure 3. The format graphically shows the
sudden expansion of specialist interaction taking place
beyond phase 12, where the product straddles the line
separating development from implementation. Up to here,
the activity has concentrated on prescribing a product
plan, followed by a preliminary specification for the
making of prototypes to test the relevance of the plan.
The diagram indicates how the requisite elements rely
upon a sequential decision taking pattern, each being
dependent on the result of the last to move forward to
the next. But, it is also realized that once implementa~
tion is agreed, the linear format adopted to date must
give way to a more lateral configuration, the structure
of which swells and contracts as a series of decisions,
often run in parallel, plus being interactive, are taken
to moderate the progress of the product during its

journey to completion and market launch. This aspect is
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reinforced by the realization that the latter two phases
of the Knoll cycle harbour nearly twice the number of
function headings, with as many divergent skills, than
the preceding Project Plan and Prototype Development

sections.

A similar profile emerges from the analysis of the three
Case Studies. Figure %4 suggests, irrespective of the
status of the artifact, that as it moves from one stage
of the cycle to another, an ever widening circle of
expertise becomes necessary, with the result that the
number of personnel engaged has virtually trebled by

time implementation for production has been reached.

Such involvement, by so many, it is suspected will, to

a greater or lesser degree, have some impact upon the
final form and performance of the product in the market
place. Case Study 'C!' is a particularly good example of
this aspect, as it was found that a considerable number
of staff drawn from all levels within the organization
made a contribution to the product development process,
Figure 5 designed to emulate for comparative purposes
the Knoll model, lists thirty eight major functions which
contributed to the design of a new shoe. The centre line
of the diagram represents the core membership of the
development committee, the manufacturing services and
factory inputs coming into play as needed from the left
and right respectively. It will be seen that the majority
of the tasks listed cannot be described as design based
in the accepted sense, though, without exception, they
were perceived to influence at some point the appearance
and performance of the product, causing considerable
modification to the original sketch models put forward

by the designers at the beginning of the cycle.
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Case Study 'C' Figure 5
Knoll comparative based model.

?. 0. Development Committee.
i. 1. Season Strategy, Meet. 1.
C e 2. . . Sketch design proposals.
4 \\\ 3. Design models.
//ﬁ. L, Factory mock-ups.
?. gig;. 5. Prod. Rev. Devel Meet. 2.
6. ° 6. Design modifications.
. 7. Prod. Intro to factory.
8. 8. Fact. Style Developer.
9. 9. Proj. Enginering
./AO. gggﬁg. 10. Pattern Cutting.
- _/‘11._ — * 11. Range Review, Meet. 3.
1 12. Manufacturing services.
?%?. 13. Size samples.
Ak, 14, Fit tests.
1%. 15. Mould design.
: HG. 16. Making pool tests.
1 '/,17. 17. Closing pool tests.
: //,‘18.,i 18. Samples Review, Meet 4.
}9. \ 19. Tools, Travellers samples.
! ///20.\ 20. Final Review, Meet. 5.
215 \\<} 21. Fit and Wear tests.
2. \ 22. Materijials Testing.
T ‘ 23. First factory samples.
24 2k, Samples, quality check.
25\\ 25. Range Review, Meet. 6.
26. PROJ. 26. Travellers samples ready.
- - = 2T (= " 22+ __Sales CORferences we e wm
28, ] _ 28. 28. Prep. of market samples.
<;29.1h 29. Sample size patterns.
{6. 1 30. Pattern grading.
3%. 31. Mould making.
{}2. 32. Die and knife making.
\53. 33. Inspection.
34, | l 34, Ord. Equip for bulk prod.
~, 35. 35. Factory Pathfinder.
[\‘3{ 36. Ready for bulk prod.
;///}7. 37. Warehouse.
38% 38. Delivery of samples to

' retail outlets.
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In this case, the system used for progressing new

design initiatives resided within the 'Development

- Committee', who excercised overall responsibility for
direction and control. A product plan was determined

at the beginning with presentation of market information
sourced from the central services of the group, which
laid out the aims of the development programme and
identified the product slots requiring design attention.
The Committee membership incorporated eight elements,
the Divisional Director, marketing, sales, design, three
product managers and the divisional production manager.
All had access to resources for realising the product
plan, the Product Range Managers acting as champions

for defined segments throughout the cycle, though in
reality the first two phases, Project Plan and Prototype
Development received, significantly, the greatest atten-

tion.

Examination of the first 6 headings in figure 5 shows

a market and design led situation with a marginal connect-
ion to the factory (geographically separated) taking
place at the fourth step. Communications here are relat-
ively simple, the factory liaison being maintained

by telephone, sketches in the post or visits. Factors 7
to 11 retain a similar structure, though the utilization
of key factory based staff, in particular the style
developer, become more marked. During these eleven steps,
the generél flow has been vertical, evolutionary, and the
decisions taken monitored by a peer group whose composi-
tion has not changed. However, as in the Knoll model,
step 12 sees a sudden expansion in the introduction of
inputs, manufacturing services for the first time and an
increasing factory influence, who between them outnumber
by 2 : 1 the membership of the development committee.

The impact is further heightened by the diversity of the
skills introduced, ranging from fit and materials tésting

technicians to foremen operating on the shop floor.
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'The main threads to influence the appearance and _
performance of the adopted design in case study 'C' came
from two, possibly three sources, namely, the factory
based style developer and foremen responsible for the
key production processes, and the footfitting assessor/
consultant located within the Group's manufacturing
services divisjion. From within these three, the style
developer exerted the strongest pull on events by
acting as the unrecognized go-between for the develop-
ment committee and the specialist centres engaged on
implementing the decisions taken for production. The

job description states:

'Information concerning new styles received from
Factory Manager, Product Line Manager, and Stylists
(designers)....to be interpreted to produce accept-
able styles in design appearance and fitting
qualities for rroduction. .....Produce samples

from these bearing in mind fitting proportions,

bulk production suitability, stitching, S.M. content

and leather usage.'

From a survey conducted with 26 staff involved with the
development cycle, 19 classified the style developer

as the most vital, the designers gaining a poor third
position with eight votes. In addition, enquiry rev-
ealed the designers tending to withdraw from the design
and manufacture interface after step 12, contact being
limited to the scheduled meetings, stages 18, 20, 25,
27 and 31, (figure 5 ) and reaction to queries as

and when raised; a view supported by one of the Product
Line Managers when he said, 'Designers wish to get on
with the next product and tend to be disinterested in
mass production'. The designers countered this by re-
porting a reluctance from factory personnel to include

them, a sentiment echoed when staff undertaking a
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fitting session on a new shoe, jokingly admitted they
always politely invited them to attend, but possibly
with 1imifed hdtice!‘ Névertheieéé, déspite.the.banter
and unofficial demarcation, the majority of the designers
still placed the Style Developer as first of the three

most important contributors to the cycle.

With so many of the respondents recognizing the position
of the style developer, it seemed odd that he should be
excluded from membership of the Development Committee.

The reason could possibly lie more with the terms used

to describe the remaining 26 steps, figure 5 , the words
listed being taken from those in regular use by the
sections responsible for the various tasks. Phrases such
as 'fit tests' or 'making pool tests' do not immediately
conjure up images normally associated with the design
process. Quite to the contrary, all of the development
committee members, including design and production, never
mentioned such activities in the same breadth as design,
believing, it is suspected, they belonged more to jobs
connected to repetitive production techniques, rather than
as a means for innovatively applying established know-how
to solve conceptual design problems. For example, initia-
tion of step 14 'Fit Tests' (Figure 5 ), caused a lateral
expansion of the inputs required for this stage; involving
staff from manufacturing services, the committee, the
factory designated to produce the shoe and five infant

girls seconded from the local school, see figure 6 below:

@

Fit Testers

P.L.M. Head of Footfitting Style Developer

Child 1 2 3 4

Figure 6
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During the testing sessions, the children were en-
couraged to handle the products, try them for size, .
fit and comfort, plus express opinions and preferences
with regard to style and colour. As a result, this
excercise in user/maker interaction concluded with a
crop of relatively critical issues, such as the sole
of the shoe protruding well beyond the toes or the
inappropriate positioning and shape of the rear straps.
In other words, comfort, wear and style had moved into
a state of tension, causing design modifications which,
because of the tight marketing schedule had to be re-
solved quickly and on the spot. Despite the modest
nature of each change, as agreed, the cumulative affect
produced an amendment to the styling line of the shoe.
Therefore, although the Product Line Manager was the
Product's champion, in reality the children, the style
developer and the fit assessor managed to collectively

determine the outcome of the session.

Similarly, on another occasion (step 28), the cutting and
making foremen of the factory where the shoe was going to
be made, identified technical difficulties with colour '
maéching the heel support to the front straps and prov-
iding adequate wear strength for the latter. Both of
these developments demanded the assistance of laboratory
technicians and/or external material suppliers. Again,
visual ad justments became necessary, with the result

that the original conceptual model as submitted by the
designers to the Development Committee and approved

at phase 11, was further compromised. However, the
committee was already caught up with the next seasonal
programme and though consulted, was in no position to

influence the course of events. It was simply too late.

Further, as the cycle gained momentum, it spawned a host
of specific expertise mini cells that were laterally

linked by the development process, though not knowingly
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to the majority of members, other than via circum-
stantial contact or knoWlédge gaiﬂed from lohg assoc-
iation with the business. However, together they
managed to unearth a rising tide of technical issues,
that brought into focus the never ending dilemma of
appearance versus the practicality for production.
Within days of the marketing decision (step 11), three
implementation problemé were being examined; by the
Sales Conference (step 27), the total had risen to
five, with a corresponding increase in the number of
participants. So although Figure 5 shows an expanding
trend of interactivity at the official level, partic-
ularly from step 11 onwards, a second, but hidden layer
of problem solving expertise was being deployed in
parallel at cell level, which because of the lateral
linkages between each of them and those formally rec-
ognized, produced a communications network of three
dimensional proportions. Nowhere was this more apparent
during the investigation than at the meeting point of
design and production; graphically illustrated when a
critical path laying out the steps necessary for the
procurment of last moulds was accidently discovered.
Désigned by one of the Style Developers, it listed in
diagrammatical form a sequence of 43 key actions for
producing a tool to mould a shoe sole. Tasks ranged
from the reservation of space within the production
schedule for the supply of the tools to working with
designers, mould makers and other craftsmen to determine
the details and quality assurance of the tool design.
Certainly, the traditional method of handing over a
design from one department to another with minimal
cross referencing to colleagues, bears little relation-

ship to the findings just described.
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In fact, an incident recounted by a senior respondent
located in the same Case Study demonstrated how, as a
result of design, technical development and production
co-operation a serious trading loss was turned into a
profit within two years. The division in question,
located overseas, had been for some time suffering a
decline of market share, due to poor products, low
quality and out moded production methods. The newly
appointed Managing Director had a strong personal
interest in the design process and decided on arrival
to engage a new designer, plus second for three months
from the parent company a highly qualified technician.
The engendered design/technical collaboration produced
a manufacturing system which became known as 'Slip—
lasting' and lead to new product opportunities. The
initial co-operation between the two disciplines was
consolidated by the creation of a weekly meeting, which
brought together the key managers, including production,

to discuss the business's central purpose, the product.

The seconded technician was able, because of earlier
factory experience, to become in many ways the catalyst
for controlled change, assisting the designer to realise
novel ideas through the application of his innovatory
technology, whilst persuading the factory unit to accept
change to produce a quality product. The technician's
background was a major factor in comnvincing a very ex-
perienced, but conservative Production Director to adopt
the new products and making methods offered. Although
eventual success rested heavily upon the product orienta-
tion of the company from the top, the author of the in-
cident insisted the gelling of the designer/technologist
equation became the vital ingredient in the mix. The
event is a classic case and supports the findings of a
Government report (5) that recommended amongst other
proposals 'The direct linkage of R & D, production and

marketing into a single interacting operation'.
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None of the Case Studies had internal organizational
structures to promote or make such a 'direct linkage'

or were able to perceive the scope and breadth of the
resources needed to guarantee an effective development
programme. On the other hand, the expansion of the
skill base, especially at the latter stages was a

common characteristic, implying that possibly the
majority of respondents held a rather marrowly defined
view of the design function. The former conclusion is
clearly supported by the analysis of each study and
singularly so in the case of 'B!', where the published
Control Systems Manual failed to mention, even in visual
terms, the place and format of the product cycle within
the company; despite stipulating in great detail the
procedures which were to be followed by departments for
executing new product programmes. Such contradictory
behaviour is again echoed by interviewee answers to
questions exploring the profile, sequence and priorities
of the development cycle. Without exception, it was
found each sector's specialist functions and associated
tasks dominated the thinking horizons; matched only by
an equally comparable vagueness as to what occurred
before or after the product came into contact with that
sector's interests. Similarly, the absence of a common
understanding of what constituted the key go/no go
decision points occurred at nearly all levels of product

development responsibility.

Possibly these comprehension and lateral communication
difficulties can, in part, be further explained by the
progessively lengthening timescale of the cycle as it
moved across the four activity zones illustrated in
Figure 3 ; where those engaged, say at opposite ends
of the product development process are either ignorant
of, or have lost sight of each other's contribution to

the whole, for a successful product launch. For as
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Case Study 'C' (Figure 5 ), based on the Knoll model
demonstrates, when the emerging product straddles the
prototype to realization binary line, the timescale

also inexorably lengthens to meet the growing level of
sectional interactivity to resolive the practical issues
raised by the prototype. Hence, the combination of the
previously noted expansion of the skill base with that

of time in the latter stages of the cycle, may, unknow-
ingly to the authors of the design concept, give the
implementors a larger than imagined influence over what
eventually reaches the market place. Whether this is the
case or. not, Table 'A' records a clear top loaded time
element in zone 'B' for studies 'A' and 'C' respectivily
and a balanced split for case 'B', despite the high tech-

nology characteristics of the Company's product.

Timescale in months . Table 'A'.
Zone TA! ‘B!
Activ. Proj. Proto. Proj. Prod.

Plan. Devel. Impl. Intr.
Case Time. Total %
Study. A : B
A 2- 3 2- 3 11-18 8-12 24-36 17 83.
B 6-12 12-18 12-18 6-12 36-60 50 50.
C 1- 2 1- 2 3- 5 1- 3 6-12 34 66.

This division of the time element is also interestingly
explored, though for different purposes, by a study con-
ducted for the CBI, ‘'Investment lead times in British

manufacturing industry'. (7) The postal questionnaire
phase ‘of the survey asked respondents to record the lead

times experienced against the four stagest

" I: From the start of development work after fundamental

research to the date of Board authorisation of the
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main capital expenditure;» _ o o
IIﬁ From.theidéte of Board authorisation to the date
on which the principal contract is placed;

IIT: From the date on which the principle contract is
placed to the date on which construction or inst-
allation is begun;

IV: From the date on which construction or installation
is begun to the time when regular production is

under way on a full commercial basis. "

Stages III and IV can be compared to the Project Imple-
mentation and Product Introduction catagories identified
for zone 'B' in table 'A' , with stages I and II having
similar parallels to the zone 'A' activities. The Bath
researchers found, amongst octhers, three trends that do
on the surface lend support to the findings reported in
Table 'A'. First, the average lead time for all four
stages of the 136 projects reviewed was 29 months, the
shortest taking 6 and the longest 71 months. Secondly,
the division of time between stages I/II (zone A) and
III/IV (zone B)was on a percentage ratio of 4% to 56 for
the two zones. Thirdly, the construction time (stage Iv)
was more than often the longest period, followed closely
by the time spent on development work (stage I), before
the Board gave the final go-ahead. We shall return to the
last point later in this chapter, but it is worth noting
that some of the major reasons for the length of time
expended on stage IV, were due to delays caused by either
technical construction difficulties, late delivery or
hold-ups in the commissioning of the production plant.
Figure 7, extracted from one of the CBI Case Studies

does show a similar utilization of time for that estab-

lished in the research conducted here.
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‘Last but no least, the spread of respondent opinion in
respect of the duration and the quantity of people in-
volved with the development cycle is confirmed in Table
‘B, the answer repetition shown by the density of the
dots. Variations in perception can be seen by sector and
within sectors, giving added credance to the conclusion
that none of the case studies demonstrated a cohesive view

of the cycle.

So far three factors of critical interest have come into

focus, namely:

. A widening skill base, coupled to an extended time
scale for the latter stages of the cycle.

. Difficulties encountered by individuals in visual-
izing the scope and breadth of the cycle and their

place within it.

. Absence of formal arrangements to facilitate closer
contact between personnel working in the design and

production sections,

However, before looking at two others, product awareness
and strategy, it needs to be stressed that the findings
just listed have emerged from companies who use systems
for managing the cycle that have proven good practice
characteristics. Table C illustrates the major parts. It
will be seen fhat in all instances a group or committee
was formed to lead the project or development programme,
the cycle is structured into defined phases and relatively
informal methods of communication are practiced; the ex-
ception being case study 'B' where a slightly more hier-
arical attitude was the custom. In such circumstances, it
would have been reasonable to expect a good level of inter-
sectional dialogue, both vertically and laterally, and
especially with case study 'A' where the staff concermned

occupied a single building.



39

B RAVAY

"AINIMI HIAO

TNIFIHNTA - NIJFL414

* oy

THATIML - IHDTY

had
[add Bha

TNATIUI04 — NHAAS

‘X1s = 01

q3'1d0Ad
A0 HIHINAN

e e

TAGVIEd 0L sUVIA OMI - SATHVA MNTL Avid

TSHVHX JATd - HdMMHL

‘SUVIA O NVIHL sydl LON

TSHINOW d104 AINIML — NAHIHOI

"SHINON Nd4141d - aN14M)

"SHINOIW  ANIN — X1g

SSHINOIW HIdHL — 0OM1

“LIVANNY

TVIJYIWWOD,

‘TVIJUIWWOD
" LIVANNY

Jo EoNa NoIsaa

@ ln EONA N9ISHd

< E9N3 N9Isdq

TVIJYIWWOD

“MONY 1.N00

SNV

Sy

SYIANILS JSVD

ed1dvl

na T
**a724Kky 3jusuwdoTeasaq 3onpouag

1l
MOH

MV,

DONOY

s40a

I2.a084

INAINAO T AN

NO1LsS3d0d




ko

Table C.

Product Cycle - Common factors, all case studies.
Item Case Study
A B c
1 Method of Project New Development
Management. Group. Business Timetable
Committee. Committee.
2 Leader. Chief Business Divisional
Executive. Planning Director.
Manager.
and and
Project Product Range

Engineer.

Manager.

3 Sections Design Commercial. Design.
involved in Engineers. Design. Sales.
addition to Production. Engineers. Marketing.

1 and 2 . External Production. Manufacturing
above. Suppliers, Services.
Factories.

4 Key phases. 5 ma jor. 4 major. 7 major.

5 Communications. Informal. Semi- Informal.

No lateral. formal. No lateral.

No lateral.

6 Product
cycle
overview.

Some, chief
executive +
other
directors.
No formal
view.

Some at
design
engineer
level.

No formal
view.

Some, but
fragmented.

No formal
viewe.
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Although the vertical relationships, that is communications
ﬁithin.a sédtdr of dépérfﬁeht’ﬁofkéd fo'ah'accéptébié stan-
dard as per the good practice principles laid out in Table
'C' ; the passing of data across boundaries, even when
classified as for information only, proved to be more prob-
lematic. A classic incident was witnessed in case study
'C', when the designers released an outline mnew product
specification to the factory responsible for manufacture.

At the first meeting called to agree production methods, the
assembled company, many of whom had never seen the prototype,
experienced great difficulty in visualizing the actual
appearance of the new design. This was primarily due to

the format adopted for the specification, (Figure 8 ), so
dry that possibly it may have felt more at home in a stock
control system, than as a tool for influencing shop floor
sceptics into a constructive frame of mind. -If such an
approach had been used by a section other than design, e.g.
work study, the method would have at least been more pre-
dictable. But coming from design, where tradition démands
the communication of ideas by the means of graphical present-
ation, pencil led as opposed to the pen, the discovery came
as quite a shock. Advéntage was téken of the situation and
eventually illustrated documents arrived on the Stvle
Developer's desk, acting like a charm when it came to re-

solving those minor queries over the telephone.

Returning to case study 'A', the single sited location of
design and production did help to create an atmosphere that
enabled a genuine transfer of knowledge to take place. How-
ever, because of the absence of purchasing from the early
stages of the cycle, a key function for a company with no
in-house material conversion resources; even the close
juxtaposition did not prevent a certain degree of sourmness
at interpersonnel level. As the Purchasing Manager wryly

remarked in one session, 'Our late entry into new product
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development often finds engineers working with potential
suppliers who are either unsuitable or not the most com-
petitive'. Conversely, when this observation was put to
the engineers, they tartly retorted 'they (production)

do not understand the design ethic'.

During an investigation conducted by Burns & Stalker. (11)
into why individuals had problems of adapting to dif-
ferent or new conditions within an organization, they
came across staff working in the laboratory or factory
who had type cast opinions of each others role, both

in functional and social terms. 'Physicists' they
were advised by a managing director 'are very diffi-
cult people to work with'. Or remarks that described

a production engineer as ‘'a person who can tackle any
problem and solve it unaided', plus laboratory staff

as 'those long haired types', or conversely 'the
production clots' were also common place. Whether

this was because of what they initially thought could
be put down to 'these cultural differences' or as

later grasped, to satisfy a gut reaction to blame the
other side when the going becomes rough is relatively
unimportant, what is pertinent, is that design and
production interviewees from all case studies displayed
similar traits. Table D, 1lists a series of verbatum
comments made by staff from two areas. They came quite
spontaneously from discussions structured to learn about
job roles and establish who made what contribution to

the product cycle.

The overall tenor of these design/production exchanges
also finds an echo in the results of a piece of own desk
research (Appendix ZZ), undertaken to evaluate the pat-
tern of answers given to a questionnaire survey of design
engineer managers, designed and conducted by Bath Univer-

sity. (8) It covered a number of sub-topics under a
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'Planning' unbrella heading, one of which was entitled,
'Planning as it affects product design and innovationf, ‘
Based on the written comments received by the University
to this part of the questionnaire, the two most dominant
themes were extracted from sach topic within the heading.
One of the conclusions to emerge was an implied break-
down in communications with regard to policy decisions,
plus inter-departmental relationships at divisional level
and between the group executive and the divisions them-
selves as corporate bodies. Another, in contrast and
strongly supported by the findings of the case studies,
was a high degree of personnal identification with and
awareness of the Company's product, irrespective of the
specialism practiced. Topics raised in the Bath survey,
market awareness, competitiveness, the need for innovation
and R & D are reiterated to remarkable accuracy by the
views expressed here, as Tables E and F demonstrate. The
questions posed were designed to elicit feedback where the
product became the starting point, the intention being to
neutralize, as far as possible, idiosyncrasies of respon-
dent background and experience. Therefore, all were asked
to choose a product or component, whichever was the more
suitable for placement on to a desk or work bench; the
physical act being enough to guarantee that the selected
item could not be ignored by either party. Conversation
was directed at it, through it and around it, but there

it stood, silent and impervious, an ever constant reminder

of the purpose and state of health of the enterprise.

The technique did generate a fluid debate, whatever the
position or depth of individual involvement with the prod-
uct cycle. Responses encapsulated within the two tables
allow a snapshot view of the most persistant issues to be
raised, many of which gain a large measure of across the

board support. Factors that are perceived as leading to
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success, innovation, quality, competitiveness, value for
money, design simplicity and meeting the needs of the
market are all accorded a high score that bridges study
and sector boundaries alike. In addition, it is inter-
esting to note how the five part question, "How does the
Product reflect the Company's 'Public Image''", etc,
listed under Table 'F', brings out a host of reactions.
Some reaffirm views stated previously under success,
whilst others either resulted in difficulties of compre-
hension, witness public image versus market position, or
clarified a believe that new product introductions did
give production headaches and teething problems. This
last sentiment, expressed unconsciously, may go some way
to explain why so many felt the application of proven
technologies, with a measure of ingremental developmeht,
was one ingredient that gave product success. (Table E).
Perhaps past experiences had led to a reduced level of
expectancy from the production sector, but whatever the
reasons, the answers given to the last two sub-questions,
manufacturing resource and long term corporate policy,
betray frustration at not being able to get things domne

or influence the course of events.

However, in the last analysis the data does indicate a
surprisingly high interest in the product from all the
sectors, suggesting a lowering or abolition of function
boundaries could well create an opportunity for more
effective products, in terms of market appeal and in-
service performance. The writer, Shapero (45) when
examining the results of a project completed by MIT
staff, concerning the effects of physical proximity on
communications with work related zones, commented:
' I have experimented with this idea when I was a
manager of several research groups and found that

changing the location of a man, shifts his work
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related conversations and the particular flow of
information in the organization. It has been said
that if you put a research department next to a
sales department it produces more products, if you

put it near a University it produces more articles',

Shapero's assessment, though possibly obvious, does
appear to have some relevance. The matching of an
environment, in which the work related interests can
learn to lean over and talk to each other with a level
of product awareness located in the case studies, might
conceivably engender an atmosphere where co-operation
becomes fun. Hamish McRae, (36) Guardian financial editor
once likened Racal's success to the concept that staff
found it 'fun', or alternatively the group had acquired
the knack of creating an environment where intelligent
people with different skills, actually got a kick out
of wérking together. But co-operation needs leadership,
implying that the leaders and the led have staked out
the primary ground and reached an unspoken understand-

ing of what constitutes the main parameters.

This dimension was patently missing from all the studies,
some worse than others. Two closely linked areas were
probed with staff, formulation of product policy and the
existence of a product brief. The questions were un-
ambiguous and the findings (Table G ) equally precise.
Senior respondents from all study 'A' sectors, commercial,
design engineering and production recognized that the
chairman and then the board set product policy, though
further down the line the position was less clear. A
brief did exist, but only the commercial and design fac-

tions had heard about it. In 'B' we have what can only be
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described as a disastrous situation, where all the
senior and middle managers (no directors took part)
thought that either sales and marketing were responsible
or simply stated they were not aware of any policy
formulating body. A design brief, which could be con-
fused with a performance specification was available

to the design engineers, but other sectors had never
seen it. Confusion reigned as to how and where product
policy was determined in the case of 'C', reinforced by
a universal ignorance as to the whereabouts of the de-~
sign brief. One was eventually produced, but this took
more the form of a statement, confirming the outline
solution as agreed at the outset of the project, when
the marketing objectives were established. Further, it
was amazing to discover how many 'C' study staff be-

lieved sales and marketing devised product policy.

Another aspect to emerge was the lack of time and
attention given by the three companies to product
policy, strategy or the design brief. It seemed as

if decisions to develop a product or enter markets
came about more by accident than as deliberate policy;
or as one executive put it 'decisions on new products
are made on the basis of taking advantage of market
opportunities as they emerge, which though encouraging
an entrepreneurial atmosphere does misdirect resources'.
This is in stark contrast to the CBI/Bath University
study (7) where it will be recalled extensive re-
search, prior to Board authorisation of capital ex-
penditure, was carried out during stage 1. Is the
difference in attitude due to scale, such as the
construction of a new factory, unlike the drip by drip
commitment of resources in the average development
cycle, or is it more to do with product design being
seen as an isolated activity, outside the mainstream
of business investment decisions, or as Ansoff (2)

maintains:
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'In the absence of strategy, there are no rules to
- guide the  search for new opportunities, both in-.
side and outside the firm. Internally, the re-
search and development department has no guide-

lines for its contribution to diversification.
Thus the firm as a whole either passively waits
for opportunities, or pursues a 'buckshot' search

technique'.

Certainly, as will be shown by the following detailed
analysis of each case study, there were serious pro-
duct strategy deficiencies. These were further com-
pounded by the contradictions of opinion registered

to decide which qualities contributed most to product
success of failure. Such concerns are again strength-
ened by the dominant themes extracted from the study

of the earlier mentioned Bath University survey (Ap.ZZ),
where the design engineer managers, in addition to a

commitment to the product, portrayed a:

. Frustration at not being able to meaningfully

influence events within the division or company.

o Incomprehension as to why effective action to
combat decline and erosion of market share was

not a top priority.

. Regret at not being involved in the mechanics
of determining the direction and profile of

product policy.

These empirical findings, it is believed, can be
treated as lending support to Ansoff's thesis, that

in the absence of any clear direction, the business
will either wait for something to come up or consume
valuable resources, with nothing to show for it at

the end. Admittedly the sample is small, but possibly



the trends could be considered to have some relevance,
bearing in mind the current economic performance of

British manufacturing industry.
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The Case Studies
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CASE STUDY 'A!

Historical Background

The business was started 27 years ago, founded upon
a concept by the owner to design and manufacture a
component for regulating the flow of liquids, oil,
gas and other fluids normally associated with the
utility industries. Today the Company generates a
£20million + turnover, manufactures from a purpose
built factory and sources market intelligence from

a network of 70 Sales Offices.

At the end of the Second World War the British equip-
ment suppliers to many of the utility industries were
old-fashioned, conservative and marketing a product
whose basic design had not changed for decades. The
owner, who at that time was running in partnership a
small engineering concern, was approached to manufac-
ture under contract one of these traditional products.
Examination soon confirmed the design'é inadequacy when
viewed against an o0il industry who were already then
considering the building of larger and more complex
refineries. Such a situation called for a re-~think,
entailing a move from the traditional view of localised
on-site control to a centralized system, designed to
meet newly emerging safety standards without jeopardizing

operational efficiency.
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Consequently, a radically different product was
conceived and'pfdtotyped fof.démbhstratidn.tb.existing.
manufacturers, who it was hoped would be sufficiently
interested to consider marketing it under a licence
agreement. Unfortunately the established industry
showed a singular lack of enthusiasm and after con-
siderable frustration it was realized the only way for
the product to be manufactured would be through the

creation of a new and separate business.

The Company was born in 1956 and operated from the rear
of the owner's private residence with a team of five.
Initial success lead to a recapitalization in 1957
which by 1959 was producing a turnover of £250,000 per
annum with 50 employees. During this period a contract
of international significance was won that enabled

the unique and innovatory features of the product to

be properly tested in the field. The contract
included the use of a number of standard components
which needed to be supplied by existing manufacturers.
These were eventually provided, though reluctantly and
on the understanding the Company would accept full

responsibility for on-site installation and operation.

This early success laid the foundations for a public
flotation in the late Sixties and the development of
close working ties, as opposed to earlier disassociation

with the specialist manufacturing fraternity.
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Manufacturing Resource

An unusuai bﬁtAiﬁpoftéﬁt.philésbphicélbfhread runs
through the enterprise's thinking with regards to
manufacturing, probably formulated during the early
years due to the absence of making resources, but
through experience now consolidated into a series of
guiding principles. The Company does not actually
manufacture in the conventionally accepted sense by
converting raw or semi-processed materials into
finished products. Instead it has deployed design
leadership to formulate technically innovative re-
lationships with carefully selected sub-contractors
who are equally expected to make a creative response
to ensure successful on-site installation of the
product. Therefore the business's manufacturing
profile can be described as sub-contractual, the
common link being the design and technical leader-
ship exerted upon all the other parties concerned

as illustrated in Figure 9.

This approach has encouraged the formation of a
tripartite force into a powerful marketing tool,

the Company undertaking the catalystic functions
between a sandwich of sub-contractors and end

users, the effective interdependence of the three
parts equalling the success and profitability of

the whole. Although the sandwich's outer layers

are recognized to be independent, able to choose
with whom they wish to treaty, success is ultimately
dependent upon the quality and innovatory performance
of the product. It is this principle that appears to
have guided the Company's attitude to manufacturing
resources, the characteristics of which can be sum-

marized as follows:
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. Self~sufficiency in design and technical

specification.

. The subecontracting of the product's
components to third parties possessing
the appropriate material conversion skills
with a stretching of production facilities
and technical expertise to meet market

generated solutions.

. The in-house assembly of components into
finished products, coupled to a monitoring
of purchased component quality and testing

prior to customer despatch.

. An after sales service dedicated to on-~site

component replacement.

Consequently, the overall management thrust is
designed to maximise the skills of sub-contractors
by the applicatioﬁ of specification lead purchasing
policies., This in turn releases financial resources
for product development, technical and customer ser-

vices with a minimum commitment to fixed assets.

The emphasis is upon knowledge as opposed to a
materials conversion based business, giving priority
to the manufacture of value added products that are

perceived by the market place to be innovatory.



Design and Technology

The Founder's background, a blend of architectural
training and an interest in engineering underpinned

by a family capability, has probably been one of the
key reasons for the successful harmonization of the
mérket, design and manufacturing dimensions. Although
such a holistic attitude is clearly visible, as in
1956,the Company is still product lead as opposed to
market dominated, the belief being that markets will
modify positions if offered the choice to move forward

on a basis of improved profitability.

This assumption is partially supported by recent
.events where the Chairman withdrew from daily opera-
tional control to concentrate more on the strategic
direction of the Group. The policy change came about
for a variety of reasons, but the nett effect was a
failure to introduce during the period in question
market sensitive products, causing turnover growth
to stagnate in real terms and giving competitors a
heaven sent opportunity to increase market share.
The damage is recognized and steps have been taken
to re-establish the business's raisond’etra, namely

the supply of innovatory products.

The Chairman's conceptual talents described by one
colleague as "a gleam in his eye" are acknowledged
as vital to the Company's continuing prosperity by
key executives. Although (as Table 1A shows) the
majority of respondents accept product policy
decisions are taken at the bi-monthly Divisional
Board Meeting, strong reliance is still placed on
his ability to interpret world scenarios and lead

without leading.
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The new product development programme is no exception,
leaning heavily on a design/technological leap to over-
take competitors who have recently found themselves in

a position to threaten the Company's market.

Product Development - Structure and Resources

The product development cycle represents a major invest-
ment by the Company and usually occupies a minimum two
year period, reinforced by a further twelve months of
design and production liaizon during introduction to the
market. It commences with an outline idea which gradually
crystallizes into a product view via casual and regular
dialogue between the Chairman, Directors or senior
members of staff; concepts being tested against data
culled from the Company's world wide sales offices and
customer or sub-contractor feed back. The structure

is informal and encourages unorthodox methods of
communication, sketches on the back of envelopes, the
office wall or other media, anything to start the ger-
mination of ideas. Irrespective of the strong lead given
by the Chairman, the business's informal relationships
between different levels of staff allow for participation
on terms of relative equallity, giving as one production
interviewee put it "an element of fun". Contact at this
and the two subsequent phases has a strong lateral
flavour, though it mainly operates at director and senior

management levels.

Figure 10 illustrates the general profile of the cycle,
the first three phases normally occupying a 4 - 6 month
gestation period. Here the Chairman takes a deep per-
sonal interest, moving the project past a series of

- checkpoints which can be classified as conceptual,

evaluation and testing for viability. All have certain
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characteristics, the project team membership adjusting

to the requirements of each stage.

Evaluation normally absorbs the largest input varying
from eight to twelve staff, including on what one
occasion was described as an innovative machinist and
two fitters for the construction of breadboard models.
During these initial phases production staff have
minimal contact other than the Director. The last
checkpoint, testing for viability, sees the Chairman
present the product's case to the Divisional Board and

if approved, moving on to the agenda until completion.

The Development programme now takes on a wider remit
encapsulating sales comment and the technical problem
solving resources available from within or outside

the Company. Figure 10 graphically demonstrates the
strength of complexity, demanding in the opinion of

one engineer, " a degree of creativity equal to that
experienced at the outset ", or as explained by another

member of staff:

" During this phase the Design Engineering Department
comes into its own. The Chairman lacks enthusiasm

for detail, preferring to concentrate upon the conceptual
direction of the solution. Engineering however, are
able to contribute the detailed thinking so as to

ensure a practical and cost effective result. The
juxtaposition of these streams catalyses a second and
equally important creative period in the product's birth
cycle. I believe this factor, when coupled to the
business's relaxed management style inadvertently
stimulates a problem solving atmosphere which can be

termed as innovative ",
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The fourth and aptly termed product detail phase

occupies a central and crucial position, taking anything
from 12 to 18 months and as many attendant skills to
complete.(See Figure 10 ). A superficial view indicates an
intersectional activity network of considerable complexity,
but in essence it is relatively simple. The balance of
the decision making process rotates around three primary
zones, design engineering, extermnal suppliers and the in-
house purchasing facility, the leader role passing from
one to another as demanded by the Product's emerging

development characteristics.

With the business's heavy reliance upon the confidence of
sub-~contractors and purchasing's significant role in the
maintenance of such confidence, it was therefore surprising
to learn that roughly 60% of the cycle was completed before
they entered the arena. The current product programme has
attempted to rectify this deficiency by seconding right
from the start an estimator from the purchasing section to
design engineering. Despite such an innovatory move, a
comprehension gap between the two was clearly visible,
design engineering believing purchasing have difficulty

in understanding the design ethic, whilst they bemoaned
engineering's failure to work with suitable or competitive
suppliers. Each side's view of the others shortcomings

are underlined by opinions expressed during the research.

Design Engineering: "Up to this point the design engineers
have been liaizing directly with potential suppliers.

Once Production become involved costs tend to escalate

and are difficult to control. This represents a dangerous
point in the development cycle. Iﬁ my experience sales
and production staff tend to be conservative and find

it difficult to comprehend what is not already known'".



Production? '"Purchasing occupy a central position,
working with Engineering, Quality Control and Produc-
tion staff '— See Figure 11 below. The new develop-
ment programme has recognized the importance of our
function, hence the secondment of an estimator for
closer liaizon with Engineering Design. Often com-
ponent estimates obtained by the engineers are found
to be too high and because of our late entry and the
need to meet the market launch date it is virtually
impossible to find alternatives in time. Only when
the product has been in production for approximately

18 months can we initiate unit cost savings".

Figure 11.

However, these attitudes may be more a reflection of
frustration than actual disagreement. They need to
be viewed alongside the findings of a limited inquiry
designed to ascertain the level of comprehension be-
tween the sectors of the product cycle. The results
are catalogued under Table 1A . Here consensus is
reached on a number of key topics, cycle time, meet-
ing structure, the role of the Chairman, market com-
petitiveness and the Company's management style.

But other issues such as inter-departmental liaizon,
provision of information, links with component sup-
pliers or factors contributing to success, do record
differences of opinion which can, depending upon

interpretation be connected with earlier quoted views.

65
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The tendency for function separation is given a further
twist by comment from one of the senior engineers on the

up and coming generation:

"Too many young engineers have worked in design engin-
eering environments that are geographically separated
from the production activity. This trend was particu-
larly fashionable in the late sixties and early seventies,
but today's financial circumstances are causing a re=-
appraisal. Design and production engineers need to be
more closely integrated. It is essential they compre-

hend each others interaction'".

Finally, it is interesting to also note the slight
feeling of regret felt by the Design and Production
senior managers when it comes to the lack of consultation

over product policy.

Despite the existence of a project monitoring system,

it can be argued the extended nature of communications at
this and the remaining parts of the cycle are particularly
vulnerable to disruption, requiring sensitive interdepart-
mental co-operation for the deadlines imposed by market
launch dates not to prove embarrassing. The composition
of the development team's structural balance is therefore
a critical factor if the design manufacture interface is
to respond effectively and not degenerate into a grey zone
and give those engaged the chance to indulge in the tradi-
tional sport of passing the buck. The move to second an
estimator to Design is partial recognition of the problem,
perhaps the process should also have been reversed, Design

to Purchasing!

However, to sustain a close and two way design and prod~
uction working relationship is hard work, requiring from
participants a degree of mutual respect and support by

the adoption of a common language to classify product



success and failure characteristics. With a view to
ascertaining existing perception variables, a small
number of design engineering and production staff were
asked to take part in a simple inquiry. The results

are summarized under Tables 1B and 1C respectively.

The most important aspect is the surprisingly high level
of unanimity from respondents on both sides to questions
directed towards identifying criteria which encourage
product success or failure. Top of the list comes good/
poor design described by some to possess qualities that
embrace a definitive function, a natural extension of
known technology and innovation or conversely as over-
sophisticated and showing a lack of Company commitment.
Following closely behind is the competitive/uncompetitive
axis in terms of cost, value for money and performance,
the majority citing them all as important with well planned
or insufficient market research bringing up the rear.

On the other hand when these sentiments are placed against
responses given to subsequent questions (Table 1B), an in-
consistent pattern becomes visible, especially under the
success mode. Both parties can be faulted. For instance,
the product initially is felt to be competitive, but
examination of the answers given to later topics, product
drawbacks or competitor strengths and weaknesses tends to
supplant this certainty by a measure of doubt. The fact
that both design and production personnel can readily
acknowledge shortcomings in the Product's specification

or an absence of competitor analysis is a disquietening
snapshot, suggesting individuals have a poor comprehension
of the external environment within which the business is
operating. Table 1C only goes to reinforce this concern,
particularly under comment recorded against the long term

corporate view.
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ASE STUDY 'A'

TABIE: 1C

SUCCESS

FAILURE

QUESTION

ANSWERS

1 DES +

INEER

$]

ENC

2

1 PROD.

1 ENGINEER

PROD.

1

CT REFLECT THE COMPANY'S

HOW DOES THE PRODL

PUBLIC IMAGE

Innovative,

Good Design,

Reliability,

Technical Submission,

Don't Knowe.

Damaged Customer Relations.

Adverscely,

MARKET POSITION

Tnitially captured market, now too costly.

Competitors offer better value,

Imaginative and economic solution,

Not applicable,

Launched too late.

Created a lack of customer confidence.

Sent back, on third occasion customers did

not want to know.

INNOVATIVE
CAPABILITY

Highly innovative, when introduced.

Competitors have now overtaken.

Built upon known technology.

Over sophisticated. not easy to set.

Too clever,

MANUFACTURING
RESOURCE

Still good. easy assembly which has

helped to sustain market position.

Will maximise economic production run.

Good profit return.

Over extended capability of suppliers.

Rushed introduction.

lLost confidence in engineer quality.

LONG

New range is logical development.

Company lacks continuous market research

and product development programme.

Product came about by accident.

Not applicable.

None, but some lessons have been

incorporated into new developments.

TERM CORPORATE VIEW

Acted as catalyst by bringing back

under Chairman leadership.
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Notwithstanding these reservations, empirical observation
of the recorded comments does portray a strong and gen-
uine interest by both sides of the design and manufacturing
interface in the product. A cross sectional analysis of
the views expressed demonstrates a measure of agreement
which if built upon would most probably enable the time
taken by the product development cycle to be considerably
reduced. The question then has to be posed, if Design

and Production are able to harbour such a level of agree-
ment on product performance criteria, why do they operate

in a vacuum and have so little lateral contact?
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Case Study 'B!

Historical Background

The Company belongs to a Group who manufacture a
comprehensive range of high technology products
for the civil and defence market sectors.
Originally founded in 1947 and consolidated in
1967 by joint ownership with an American partner,
the business has grown into a U.K. and European
market leader that generates today a turnover of

£30 million plus per annum,

Initially the business was created as a wholly
owned subsidiary to exploit the potential of the
parent's cabin pressurization valves. It was
staffed by a small in-house design team with
access to technical license agreements negotiated
with a number of U.S.A. companies in the same
fields As the subsidiary grew, the association
with one of the U.S.A. licensees became partice
ularly sympathetic, leading to the founding in
1967 of the now jointly owned Anglo/American
enterprise, the British retaining a 52% majority

holding.

From such a base, vigorous growth has been the

norm, encouraged by new product development and
where approﬁriate, the acquisition of supportive
technologies whether they be generated in-house

or by the purchase of other related businesses,

In addition, the financial and technological
resources of the Jjoint holding company has permitted
a variety of high technology product areas to be-
come established, namely hydraulics, pneumatics,

life support equipment, electronics and filtration.
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To service these main product groupings, a collection
of technology centres known as pneumo-mechanical,
fluid-mechanical, electro-mechanical, prime movers,
foundry and filtration have been formed. The breadth
of the technology encapsulated by these centres is of
increasing sophistication, which is pushing the centra-
lized headquarters structure towards a more divisional
matrix for servicing the specialist needs of each mar-

ket sectore.

A crucial stage has now been reached. The Company has
grown quickly and currently contributes substantially
to the turnover and profits of the parent group. How-
ever many of the traditional trading areas are ex-
periencing a downturn or have plateaued due to either
recessional factors or a license agreement prohibiting
entry into the lucrative U.S.A. market. Success has
therefore brought its own problems, sharpening the
internal debate on the shape of alternative product
diversification options to counter declining markets.
The move towards a divisionalized matrix structure of
"profit responsible" management functions is but one

sign of the response to a changing external environment.

Manufacturing Resource

The Company has an extensive and highly efficient
production capability, incorporating computerized
control of machine tools as well as quality control
and inspection systems that are able to meet the
stringent quality assurance standards set by customers.
The range of available manufacturing resources are
tightly controlled permitting finished products to

be traced at any stage during the production process,
from the point of entry as raw material through to

completion,
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To manage such a diverse collection of making
resources, computerized production methods have
been introduced to improve the control of work

in progress. A specialist CNC machine centre has
also been built which allows a range of 1500 high
technology components to be economically produced

in batch quantities as low as 25 in number. As

one of the senior managers remarked, "the business's
production situation can be likened to a 'High Tech'

jobbing shop'".

The production capacity consists of a main facility
located on the headquarters site where major support
services such as research, design and development
are also housed, plus the specialist divisions of
electronics, filtration, foundry and ordnance; all

of whom are in close geographical proximity.

Although the divisions function as semi-autonomous
units on a daily management basis, they still re-
tain organizational links with the head office, co-
operating and sharing capacity between themselves
and the main manufacturing unit as and when appro-
priate. Each division has a General Manager and a
supporting Executive Director, the latter facilitat-
ing a line of communication to the Main Board.
Consequently the prodﬁction resource structure can
be described as hierarchial, the divisions managing
specialist technologies, but subject to strategic
production planning decisions from the centre.
Figure 12 illustrates the relationship of the tech-
nology centres to the product groups and the divi-

sional production resources.
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The overall manufacturing philoébphy appears to
underwrite the principle of self-sufficiency, the
development of new making processes emerging as a
result of high technology product demands. Sub-
contractors are used fairly extensively, but usually
more in response to internal production bottle-necks
or as a means of reducing the cost of components,
Manufacturing's remit tends to be viewed as reacting
to initiatives taken elsewhere, or as put by one
executive '"no point in involving manufacturing in

meetings to decide what not to make'".

Design and Technology

As already intimated, the Company has grown and now
offers a performance of rising turnover and profits

to the parent, whose own results on comparable cri-
teria are unable to match. The products manufactured
by all the companies within the Group fall into a high
technology category and consequently the character-
istics which have enabled the Group's protege to out-
perform the other more established members are now

receiving closer attention.

During the inquiry period which included discussion
with individuals and attendance at Seminars, a number
of minor factors did come to light. Singly they
warrant no more than a passing glance, but when listed

collectively can be adjudged to give a directional clue:

. The Company's Managing Director started
his career as a Trade Apprentice in the
U.K. parent of the Holding Company before
qualifying through a scholarship as a

Design Engineer in the mechanical sciences.
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. The whole culture of the business has
an entrepreneurial flavour, rotating

around design and technical innovation.

. Research and development is a key function
involving approximately 15% of personnel

employed.

. An inter-disciplinary team structure for

problem solving tasks has been established.

. A do=it-yourself approach to the design

and making of new production equipment.

. In-~-house implementation of new production
systems built upon existing trade skills

and experience,

Together the attitudes expressed do no more than
confirm the reliance placed on Research and Develop-
ment as a continuing source for future success, As
found in Case Study 'A', the Managing Director took

a strong personal interest in new product initiatives,
a situation recognized by all the respondents seen

during the study.

Product Development -~ Structure and Resources

Because of the business's high technology remit,
the cycle tends to be long, complex and requiring
expertise from a large number of individuals. It
has been known for some projects to extend beyond
a decade, but on average the timescale hovers

around 2 - 3 years.
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Until approximately two years ago. the majority of
new product assignments resulted from customer
initiatives. Acceptance for manufacture was often
governed by the degree of potential gain tc the
level of the Company's high technology base. Whilst
this assisted to generate the sought after entre-
preneurial lead, it also tended to result in the
misdirection of resources and cause a conflict in
perceived priorities. The situation was recognised
and led to the appointment of a Main Board Marketing
Director and the creation of a New Products Enquiries
Committee, chaired by a Business Planning Manager.
These two steps, inconjunction with other supportive
adjustments has encouraged the introduction of a
more rational appraisel system for adjudicating the

competing merits of product proposals submitted.

New product ventures commence life in one of three

categories:

. New Business Enquiries.
. Private Venture Initiatives.
. Externally funded Research and Development.

The two latter categories form a minority of new
product commitments at any one time. Private
venture initiatives are nearly always sponsored
from the engineering department. External research
and development can be very profitable, so much so
that an engineer waspishly proposed the section
could make a better contribution to Company results
if it withdrew totally from the manufacturing
interface!. However, it is in the New Business
Enquiries sector where the bedrock of the product

development programme lies.
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Customer requests not falling into a repeat business
slot are initially screened by the New Business
Enquiries Committee, the membership of which is
drawn from the Marketing, Commercial and Engineering
departments. Each proposal is individually examined

against three fundamnetal criteria:

. Does it fall into existing product experience?

. How complex, how much investment in develop-

ment time, capital equipment, etc. ?

. Will it be profitable?

Initial scrutiny is undertaken on a yes/no weighting
and if positive, a detailed technical submission and
estimate is prepared for the customer. Such a deci-
sion triggers into action a well established procédure,

which can be summarized as follows:

. Engineering Group Manager appoints a Project

Engineer.

. Project Engineer prepares a design/technical

prospectus, liaising with other specialists.

. Project Engineer hands over technial concept
to Commercial Department for preparation of

final prospectus estimate.

. Manufacturing views are sought in respect of

hardware and tool costs.
. Proposal submitted to customer.

. Upon acceptance, a two part internal works
order is raised by the Commercial Department

and sent to Engineering and Manufacture.
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It is estimated this phase can take anything up to

12 months to close.

The development cycle now broadens the catchment
area to include manufacturing, who, other than the
casual contact previously noted, are for the first
time being advised of the enterprise's commitment.
Figure 13 shows the routing as perceived by an n n
éngineer; Figure 14 is taken from the issued
Control Systems Manual and gives a Production Con-
trol view of the expected level of interdepartmental
co-operation. Both have made strenuous efforts to
project an overview of the cycle as seen by them,

but as would be expected, the listed activity head-
ings are quite different. What is even more fascin-
ating, is the interface of Manufacture Engineering
with other sections - Figure 15. Not only do the
graphics vary from those adopted by Production
Control, but the depth of data presented is of quite
another order. The lack of consistency is even more
puzzling when it is realized both these areas come

under the umbrella of the manufacturing division.

However, in the last analysis, Figures 13, 14 and 15
demonstrate the existance of an overlapping comm-
unication network between the sectors. Further the
Company through its Control Systems Manual has
established well thought out procedures for each
sector to monitor’the implementation of new

order decisions. In consequence, it was therefore
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surprising to discover in such a detailed document
no reference to the product development cycle as
an across the board activity. Why should this be

the case?

As previously noted, intersectional communications
tend to be irregular at the beginning of a new order
cycle. Views culled from respondents lend a measure
of support to this obsérvation, particularly with
‘regard to manufacturing's relationship to the engin-
eering/commercial department axis. Whether the
distancing of manufacture is consciously perpetrated
or dialogue is just believed to be unnecessary is
hard to determine, though comments expressed and
listed below do give some credence to the latter

conjecture:

Commercial - "Manufacturing become involved through
providing estimates for hardware and
tooling, but liaison with this sector
is very limited".

"It has been found Project Engineers

tend not be cost orientated'.

Engineering - "In addition, design schemes are sub-
mitted to Manufacturing for estimating
hardware and tooling costs. A void may
exist between design engineering and
manufacturingt
There are no formal procedures for
encouraging the promotion of an inno-
vative design/manufacturing interface.
Design engineers tend to be critical
of manufacturing engineers and vice-~

versa'',



Engineering -

Manufacturing-

84

"Informal channels of communication
are kept open by individuals, but this
purely depends on personal initiative

and goodwill'.

"There is no manufacturing represent-
ative on the New Product Enquiries

Committee!',

"People outside manufacturing tend to

believe there is infinite capacity.

"Generally manufacturing is approached

on the basis - can you cope with it?".

"The relationship between manufacturing
and design/engineering during the prod-
uct development phase is on the letter
box principle, design perceiving a
problem and coming to discuss with us.

It is rarely the other way round".

"Manufacturing do become involved in
determining project timescales, plus
sometimes acting in an advisory role.
However, in the end, design tell us
what is required and we just implement

it".

Of equal importance is the degree of recognition or

otherwise achieved by the key functions, commercial,

engineering and manufacture in determining those

factors within the current cycle that can assist or

hinder successful completion. To gauge opinion,



a limited enquiry was conducted with staff from
the three areas and the results are tabulated in

Table 2A. Accord is reached on a number of aspects:

. The absence of and need for a product policy
making body.

o The reactive as opposed to a proactive stance
to customer enquiries.

. Approval of the Marketing Director appointment.

. Recognition of the recently formed New Business
Enquiries Committee,

. Limited manufacturing liaison.

. The tendency to develop products in isolation
from each other.

. The important role of the Project Engineer.

. Product failure caused by over optimism and
unproven design and production processes.,

. Staff development.

What also stands out is the predictable nature of
the registered blind spots. For instance product
policy is seen either as customer specific or teche
nological excellence, the number sitting on the New
Business Enquiries Committee varies, project initi-
atives tend to originate from the respondent's de-
partment and the promotion of innovation is recog-
nized by manufacturing as a relatively structured
activity, whereas the other two sectors hardly give

it a glance.

As observed in Case Study 'A' communications during
the latter stages of the product cycle assume a
different shape, moving from a relatively vertical

format to a more lateral configuration. Figure 13

85
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also indicates a similar trend as the product moves
into the pre~production detailing phase, a period in
the cycle which requires commitment from an ever in-
creasing number of highly specialized personnel.

This in turn places considerable pressure on the
project engineer who is responsible for co-~ordinating
the problem solving effort of those involved. When
the business's innovatory attitude is also taken into
account, though again tending to function on a depart-
mental basis, the need for a product development
structure capable of encouraging a unity of purpose

becomes important.

Unity of purpose as applied to innovation has been
examined in organizational terms by Sheppard (46)
who comments:

"The innovation producing organization must aim to
provide an environment in which this kind of growth
can occur., This means a climate in which members
can view one another as resources, instead of com-
petitive threats; a climate of openness and support
in which differences can be confronted and worked
through, and in which feed back on performance is
a_mutual responsibility among members so that all

can learn to contribute more',

But here, the enterprise's product development cycle
moves through an infrastructure of expertise managed
on sectional lines, which can only, but, negate any

effort to create a climate of mutual responsibility.



Further, it is suspected the constant seeking for
and application of advanced technology solutions,
may cause additional difficulties when sections
engaged on the product cycle attempt to identify
common product goals. To explore this aspect,
respondents took part in a simple enquiry to
clarify qualities believed to enhance a product's
chance of success or failure. Tables 2B and 2C

summarize the responses received.

A disturbingly wide range of differing views
emerged. All party agreement is reached on topics
such as good in-~service performance, extension of
proven technologies and rational design. However,
opinions diverge dramatically when it comes to
identifying characteristics which constitute a
good or pdor product. The most glaring revolve
around the engineers concept of performance crie-
teria, the product brief and cost effectiveness.
In all these areas, commercial and manufacturing
staff agreed to differ, Further inconsistencies
can be seen from the answers given to subsequent
questions, i.e. engineering believed a particular
solution to be cost effective, but held manufac-
turing responsible for the uncompetitive result.
Finally, ignorance of competitor market analysis
suggests a poor appreciation of the trading en-

vironment,

The picture is confused and the sample too small to
make a concise value judgement. The study has how-
ever, illustrated the important role of the communi-
cation dimension, a point stressed by T. Allen (1)

when he says:
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CASE STUDY 'B PRODUCT SUCCESS AND FAILURE FACTORS TABLE 28
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"The more diverse the training and experience of a
Group's personnel, the more it can benefit from an
open exchange of problems and ideas among its mem-
bers. Inter-~personal communication provides the

essential link between a problem and the experience

required to solve it'".

Here we have some of the specified ingredients, but
lack a structure to encourage groups of highly quali-
fied, but individual members of staff to reach a
common perception of the product cycle, whether it

is from a commercial, engineering or manufacturing

perspective.
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CASE STUDY 'C!

HISTORICAL BACKGROUND

The group encompasses the second largest manufac-
turing capability of its kind in the world enjoying
an annual turnover of over £500m. They specialize
in the production of consumer products with a par-
ticularly strong stake in the under 20's market.
Although other divisions form substantial parts of
the total resource, the sector under review dominates.
It has six factories located within a 30 mile radius
of Headquarters, all of whom managed to collectively
produce during 1982 approximately 7,716,000 units
with a workforce of 2,195 people. (Source: Company

Research Unit).

Despite the strength of the group's market position
1981 saw falls in sales value and production output
of 8 and 14 percent respectively, reflecting only
too clearly the twin pressures of world recession

and rising import penetration of the U.K. market.

The latter has become a very serious issue for the
whole industry and a major cause of its accelerated
decline since 1966. The statistical data in the
Design Council's 1982 report on the industry paints
a depressing picture. In 1966 there were 760 manu-
facturing concerns, by 1980 there were 306 with a
consequent fall in employment from approximately
116,000 to less than 60,000 persons by 1982,
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The brunt of the decline has been borme by the
smaller firms who have traditionally formed the
bulk of employers in this highly fragmented in-
dustry. The year 1977 saw a total of 429 companies
employing 100 or less, by 1981 the number had
shrunk to 182, a decrease of 58 percent. Due to
its size and already noted market strength, the
group has not been so severely affected, though
factory closures and redundancies have taken place

over the past three years.

Irrespective of the fall in U.K. manufacturing
capacity, consumer demand has remained relatively
constant per head of population. Imports have
clearly played an important part in encouraging
consumption to remain roughly in equilibrium,
accelerating in 1979 from a 46 percent base to

56 percent of the total market by. 1982. This

trend contains all the classic symptoms of a
manufacturing sector in decline, commencing with
consumer rejection of the homé produced artifact,
followed by falling demand and profits which in
turn squeeze resources for new product development.
The import entrepreneur observes the gap, establishes
a cost lead bridgehead and quickly consolidates by
product choice, quality and sophistication. It has
been said by a member of the company '"that when
penetration reached the level of 60 percent in the
U.S.A., the large volume home producers virtually

gave up the fight'.



During the 1960's the majority of imports came
from the Far East, Eastern Europe and Third World
countries, selling fundamentally on the basis of
a price advantage, although in some instances
offering styles not readily available from home

producers.,

The last 10 years has witnessed a change in this
pattern, quality imports gradually taking a greater
share. These have come from either Western Europe
- Italy, Portugal, Spain and latterly France or
South America, Brazil and Argentina being typical
sources. Italy, having established itself during
the 1970's as a quality manufacturer and possess-
ing a flair for originality in design and techno-
logy has become the leading European importer to
the U.K., so much so that in 1982 it accounted for
33% of total imports. (Source BFMF).

All three divisions have been affected, the
deterioration in the children's sector being

particularly marked as shown by Table 1 below:

Table 1

Imports of Children's Shoes to the U.K.

Type 1979 1982
Sandals 28% 34%
Shoes 7% 14%
Canvas 58% 65%
Trainers 43% 52%

9k

Source: Divisional Market Plan Summer Seasonal 1984,
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In terms of market share, penetration can be
described as even more serious than the figures
suggest, especially when the current declining
demographic profile of the O -~ 15 age group is
taken into account. However, the 0 - 3 years
population has started to rise and will even-
tually lead to an overall growth in demand by
1987. Whether domestic suppliers can take
advantage of this blessing of nature will de-
pend on their ability to stem, if not reverse
the import invasion which is now primarily

product lead.



96

THE PRODUCT DEVELOPMENT TIMETABLE

STRUCTURE AND RESOURCES

The product development cycle is geared to meet
the high fashion orientation of a market place
which is seasonally dominated. There are four
definable periods, two of which van be termed

as leaders for any twelve month cycle, the
others acting as transitional injections between

the main seasons. They are in order of priority:

Autumn/Winter Main Range

Winter - Seasonal

Spring/Summer Main Range

Summer -~ Seasonal

A development timetable is established for each
seasonal period, occupying a time slot of approx-
imately six to nine months. Each programme is
monitored by regular meetings, commencing with
the Seasonal Brand and Range Marketing Strategy

Review and culminating with a Sales Conference.

The six month monitoring meetings for any product
development programme are designed to be sequential,
each one focusing upon a particular aspect of the
cycle. Table 3A outlines the title, purpose, staff

and supportive documentation needed for ‘each meeting.
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The Committee's membership, all located at the
Group Headquarters was reduced at the end of
1982 to the current level. The areas now covered

are:

Divisional Director & General Manager ~ Chairman.
Marketing Manager.

Product Range Manager - Group

Product Range Manager -~ Group 2

Product Range Manager - Group

National Sales Manager.

Chief Designer.

Production Manager.

Other specialisms are co-opted on to the Committee
as and when required, e.g. Buying Manager for Meet-

ing 6.

The Management Structure and reporting role of the

Committee is illustrated under Figure 16. .

FIGURE 16 Development Timetable Committee.
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The Committee has a bias towards the marketing
function with design, sales and production act-
ing as balancing constraints. This is also re-
inforced indirectly by the Chairman's dual role
of policy guide and arbiter. However, committee
member responsibilities are radically different
outside the meeting, the PRM having to adopt a
negotiating stance with design, sales and produc-
tion. The PRM's primary purpose as stated in the

job description is:

"To research, recognize, rationalize and react to
consumer demands in the market segment. Develop
and market product ranges to satisfy those demands.
Influence (Production) and optimize (Wholesaling)
productivity and profitability through the range
and thus ensure the continued growth - as market

leadexr"

The job calls for wide experience. It encompasses
such skills as an awareness of the delicate balance
existing between commercial need and design flair,
an understanding of the manufacturing dimension and
knowledge of the retail scene as determined by the
market place. The PRM is responsible for champion-
ing the product and uses his breadth of experience

to persuade those involved to focus upon the product.

Therefore, although the Committee is marketing
orientated and the PRM'S natural authority is
respected by its members, implementation must
in the final analysis be on the basis of an

acceptable solution to all parties.
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The PRM has a key management function within the
Development Timetable, the whole system relying
upon the diplomatic effectiveness of those

appointed.

Over the years a supportive documentation system
has been evolved, designed to primarily assist in
communicating product development intentions to
various parts of the division - see Table 3A

The main documents are:

. Slot Summary -~ Details general intentions

for the Seasonal Range.

. Line Release - Details released designs

todate for manufacture of

prototype/samples.
. Materials Grid - Details materials and
colours.
. Intermediate - Advises anticipated
Bulk Release production quantities.
. Pairage + -~ Details requirements for
Forecast production.

Material

The Design section also issﬁe to the factories and
independent of the Development Meeting a wax model
schedule and later a specification grid which on
occasions incorporates thumbnail sketches for

easier identification.
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It can be observed from the foregoing a PRM

relies heavily upon the co-operation of the

design and production areas to bring together

a seasonal collection for a Sales Conference

launch.

The Chief Designer has a team of five staff

who split into two distinct activities,

design

and technology. The section operates as a

team with individuals reléting to each other

laterally as indicated by Figure 17.

"FIGURE 17 The Desi

gn Team.

Divisional
Director

Chief
Designer

Design Technology
Designer] |Designer| |Designer| |Devel. . |Devel.
Group 1 Group 2 Group 3 Fit. Tech.||[Prod. Tech.

The two disciplines work in unison, the designers

passing conceptual sketches to the technologists

who interpret and supervise the building of wvisual

samples. Designers are attached to specific pro-

jects and work for the PRM responsible.

The Chief Designer co-ordinates the section's

activities, contributes to evolution of design

policy through a formal and informal contact

structure and undertakes as and when possible

individual design projects.



The Production Manager's fundamental responsie

bility is the overall control of the Division's

manufacturing resources located on six sites.

Each main production centre is run by a Factory
Manager who reports to him.
production development of new products is under-

taken by the factories eventually responsible

for bulk manufacture.

Each main factory unit has a pre-production team

led by a Product Engineer

in charge.

specialist staff and foremen who represent the

In addition,

pre-
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reporting to the Manager

The resource is a combination of

key production processes, as shown under Figure 18.

FIGURE 18 Pre-production Team.

Divisional
Director
Production
Manager
| N\
| | 4
Fact Fact
Man. Man.
|
Prod| _ _ __ _]Factory
Eng. Foremen
T
| 1 :
Pattern Prod Style L_ .4
Cutter Eng. Devel.




During the first six weeks, contact between the
PRM/Designer and the factory is limited to the
making of simple 3-dimensional mock~ups or if a
totally new style, the development of wax models
produced under the authority of the design section.
During this initial period the Product Engineer/
Style Developer are involved in an advisory capa-
city, the true pre~production cycle not commencing
until the design has been released. This usually
occurs at the Range Grid Meeting, Table 3A, where~
upon the PRM advises the factory and arranges for

a formal introduction of the new product.

Attendance is drawn from the factory staff shown
in Figure 18, the PRM and, on some occasions, the
designer. The commencement of the factory input
results in two separate, but interdependent pro-
duct development channels. - For some of the time
they run in parallel and then upon the conclusion
of the Sales Conference become primarily a factory
based activity, the PRM providing monitoring sup-
port. Figure19 outlines the vertical and lateral

connections.

It can be seen the presence of the Divisional
Production Manager on the development timetable
is an essential factor if PRM proposals are to
be assessed for practicality and cost effective=-

ness in terms of known manufacturing experience.
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FIGURE 19 THE DEVELOP® ENT T1.F1ABLE CASE STUDY ‘€'
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FIGURE 19 THE DEVELOPUENT T15F1ABLE CASE STUDY 'C'
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However, the development timetable is also in-
fluenced by another agency originating from the
Group's centrally placed Marketing and Production
Services. The Manufacturing Engineering Sector
supplies the majority of inputs, the most im-
portant of which are listed under Figure 20.
Although the services offered are advisory in
nature, they do have considerable impact upon

any seasonal product programme, interacting
primarily with the factories, the PRM and on

occasions, the design section.

These three channels contribute to a typical
development timetable and demonstrate an in-
tense series of interactions over an average
working period of 32 weeks., In an effort to
clarify the priority rating, a simple two-part
question, Appendix XX was put to a number of
staff engaged upon the Summer Seasonal '8L4
programﬁe. The results are summarized under
Table 3B.

The two questions drew a wide range of answers
from the 25 interviewees, suggesting individuals
and sectors are generally unaware of each others
contribution to the whole development activity.
The lack of an overview can be more accurately
discerned from the response pattern to the

second question. Here the specialist functions
of each sector are seen to prevail, matched only
by an equally comparable vagueness of what occurs

before or after.
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The absence of a common understanding by the
sectors of what constitutes the key go/no go
gates of a development cycle, reduces the
opportunity for making those disciplined

connections so essential for eventual success.

Examining the questions separately, it is inter-
esting to note the wide divergence of opinion
when it comes to deciding who is responsible

for product policy formulation, particularly:

. The nearer the respondent to the
Divisional Director the greater the .
perception of where Product Policy

was determined.

. The more highly specialized the
activity, i.e. Design and Manu-
facturing Services, the greater

the level of uncertainty.

. Where there is geographical separa-
tion, the level of assumption or Jjust

plain ignorance increases.

. The surprisingly high number who
equate marketing and product policy

as one and the same thing.

In question two we can see a large measure of
agreement between the sectors when it comes to
handing the released design over to the factory,
fit tests, the pathfinder and authorization for

bulk production.
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Other listed tasks tend to represent those
perceived to be of importance to the sectors
interests and assumed to form part of the

cycle.

In addition, there is considerable confusion
"within various parts of the factofy as to the
sequence of events (other than the common de-~
nominators discussed earlier) for bringing a
new product to the stage of authorization for

bulk production.

It is estimated a minimum of twenty five people
become involved in the birth of a new product,
excluding manufacturing personnel other than
foremen and those staff engaged upon stock control,
marketing and retail selling. The quantitative
split of the development team's inner core is

shown under Table 3C.
Table 3C.
Development Committee

Design
Factory

NN W

Manufacturing

The technical/making resource equates to 56% of

the total available labour and is over four times
that supplied by the design sector, yet the visible
lateral relationship of design and making is the

weakest link within the whole Development Timetable.



109

The number of new or modified products initiated

by the three genders commenced at 78, the former
being in a ratio of just under 5:1. Those finally
approved for marketing came to a total of 50 designs

without colour or material options.

The feat of designing, developing and monitoring
such a commitment through a 32 week period is no
mean achievement. For a business engaged in a
fast moving fashion industry, with a production
infrastructure demanding high volume lines for
good profitability, the question has to be asked
whether such an input is necessary or even wise

for each season.

Finally, the PRM's contribution is vital to the
success or failure of any seasonal product pro-
gramme. However, the product leadership role
supported by the Development Committee's authority
tends to be diluted when liaising particularly
with the factories and manufacturing services.
This does not mean there is no authority, but

it may explain in part the observed lateral weak-
nesses within the current product development

matrix.

To examine these and other factors further, the
study will next explore the detailed progress of
specific products selected in conjunction with
the PRM's responsible from the Summer Seasonal
'84 Collection.
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THE PRODUCT CYCLE

In consultation with interested parties it was

felt the investigation should centre upon products
that had potential for encouraging design and prod-
uction to respond innovatively to the issues raised,
while at the same time focusing upon the connections
taking place between them throughout the problem

solving cycle.
Eventually two products were selected:

A, Group 1:
Slot 14 Claudia
Slot 15 Stella
Slot 16 Elena
Slot 16A Luisa

B. Group 3:
Slot 3 Olympic
Slot 4 Marathon

Both fell into-an innovatory category in the sense
they broadened the Company's penetration of market
areas where they were either strongly represented
or in the process of entering. Likewise, if design
and production was to locate solutions that had
sufficient market originality in what were recog-
nised as highly competitive slots, a delicate
balance would have to be struck between appearance,

technical ingenuity and production skills.



Although the major objectives for each of the
product slots had already been determined by the
market plan and design briefs, both developments

displayed a number of common characteristics:

. New designs. i

. A family collection of products for each
slot. "

. New tooling investment.

. Style options, but utilising common tooling.

. A market entry slot dominated by importers.

. Competitive market pricing, requiring close

design/production liaison.

Figure 21 summarizes the development cycle exper-
ienced by one of the two selected products, which
was either observed or monitored by discussion

at the times shown. It divides into three activity
zones. The Development Committee, Factory Pre-
production and Manufacturing Services, which in

turn are sub-~divided into function categories.

It conveys in crude terms the time scale for each
area contributing to the on-going product develop-
ment matrix. The staggered profile underlines the
progessive nature of the schedule and the lack of
formal interconnections between the activity =zones,
heavy reliance being placed on the PRM's daily
monitoring of the project or the informal communi-

cation network of the individuals concerned.
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Absence of lateral contacts on a structured basis
is again reinforced by a series of events warrante=

ing special mention:

. Other than the first Market and Product
Strategy meeting, no factual scenario
data was put forward in support of the
product concepts being advanced. In
some casesS competitor samples were pro-
duced to underline a point, but with
little analysis of strengths and weake

nesses..

. Each gender was presented separately,
market overlaps or commitments in terms
of capital and introductory production

costs receiving only cursory attention.

. The divisional head office timetabled
meeting cycle was virtually 50 percent
completed before the factory became in-
volved, other than the provision of

samples for marketing evaluation.

. Prototype tooling was not authorised
until early May (Week 16), six weeks
prior to the Sales Conference. The
late ordering prevented the conduct
of viable wear tests until the middle
of June (Week 20) which were followed
by further trials in July. Results
showed a need for desigﬁ modifications,
causing tool redundancy and inevitable

bulk production delays.
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. Within days of the PRM's factory release
(Week 12), three areas of technical diffi-
culty had been established, two of which
were still awaiting a solution at the time
of writing. By the time the Sales Confer-
ence was reached, the total had risen to

five.

. A number of minor design queries were high-
lighted by fitting trials or factory based
meetings. These were resolved as they arose,
often in isolation and with minimum consulta-

tion.

The Timetable's Final Range Review did examine the
total product range, pending agreement to show at
the Sales Conference. However, because of the pro-
market bias there was little opportunity for a
critical appraisal of such factors as technical

issues or production cost estimates.

At no point during the product's birth did all the
associated parties meet to report upon and review
the performance specification being achieved against
the market targets determined at the outset of the

Seasonal Programme.

It can be reasonably argued that the Committee's
remit can and should not cover such depth of detail,
but the question then has to be posed, where are
such issues resolved? If a PRM responsibility, the
authority to co-ordinate the skills involved and
take appropriate decisions requires greater thought

and emphasis.



From conversations held with members of staff
engaged upon the development programme, it

became clear the project timescale was a constant
source of irritation, the factory stressing in
particular the recurrance of missed deadlines

by the Development Committee. The project studies
proved to be of no exception. The complexity of
the experienced problems gradually outstripped
the time available, reaching a point where the
samples for one of the designs arrived the night
before their presentation at the Sales Conference,
As one member of the factory team responible
remarked ruefully, "Friday last we had nothing,
today panic measures to meet bulk delivery

schedules."

Empirical observation leads to the conclusion
that either there is insufficient time or the
Development Timetable's organizational structure
is so fragmented as to mitigate against any
chance of achieving effective completion for
anything other than seasonal modifications of

existing products.

The act of taking a product from inception to
market launch is complex and it maybe appropriate
to recall examples of published material that have
theoretically explored and delineated in consid-
erable detail the key phases of the problem

solving process as it applies to Product Design.
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The past fifteen years has witnessed considerable
research and Table 3D lists the sequence of events
as perceived by two independent sources. What is
quite remarkable is their similarity despite the
divergent backgrounds of the authors. The only
area of real disagreement is the positioning of
the prototype phase within the development cycle,
Corfield (13). preferring a detailed assessment
before committing funds, possibly reflecting his
engineering background. Whatever the approach,
the design of any system for monitoring the pro-
gression of a product programme must incorporate
applicable decision check points before moving on

to the next phase.

Although such a system can aid those engaged in
product development to become more effective, un-
less it is tailored to accommodate the business's
idiosyncrasies including the prevailing commercial
environment, it can become more of a liability

than an asset.

As discussed earlier, the Company is a large manu-
facturer of a wide variety of fashion orientated

artefacts, selling in a market sector that is be-
coming more volatile by the month and pressurized

by import penetration.



TABLE 3D.

THE PRODUCT DEVELOPMENT CYCLE
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Stage Route One Route Two

1 Establish Strategic Objectives. Identify need or want.

2 Preliminary Research, Specification.

3 Feasibility. Relevance of product.
(Effect on existing
sales, available tech-
nology and production
capability).

4 Design Development. Conceptual Design.

5 Prototype Development. Preliminary Cost
Estimate.

6 Reappraisal. Evaluation.

7 Production Development. Detail Design.

8 Production Planning. Prototype.

9 Manufacture. Manufacture,

10 * Production + Sale. Product Launch.

(Includes evaluation
for second generation).
11 - Product Review.

Source:
Professor L. Bruce Archer.
Royal College of Art.

Design Awareness,

Source:
Sir Kenneth Corfield.
NEDO,

Product Design.
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Such a profile demands the continuous introduction
of competitive designs, but the division's produc-
tion resources are conceived to perform at maximum
efficiency for single style products with potential

for high volume sales.

Consequently, the Development Timetable needs not
only to react flexibly and quickly to changing
circumstances,but also to encourage the emergence of
designs that offer style options without causing

production facilities to move into a lose situation.

A Design Council report (39) cites examples of where
competitors are able to design a new product range
within two to three weeks and have it ready for

bulk delivery by the end of three months. A sim-
ilar capability characterizes the Italian industry
who are now responsible for the majority of quality

imports into the United Kingdom.

A large number of competitors, including those from
overseas are medium to small scale enterprises, and
it is suspected do not suffer from unnecessary
organizational complexities when undertaking the
design and development of new lines. On the other
hand, they often lack access to technical and
scientific resources taken for granted by the larger
business., The most acute disadvantage encountered
by the majority of bigger groupings centre around
effective communications, whether between specialisms,
skilled operatives or departments whose members,
though possessing similar qualifications, practice

them at varying levels of compefence. It was once



119

said by an executive of a leading European company:

"The problem with trying to turn an idea for a
new product into an economic, reliable and mark-
etable reality is that transferring knowledge
through an organization is like carrying water

in a sieve',

In this case, we have a priority for a communication
system which will recognise and harmonise the
disparate skills of a development team drawn from

& number of primary activity zones.

When this requirement is also examined against a
perceived lateral weakness in the structure of the
development timetable; the question of how the group
views the product and the level of agreement reached
becomes important. Exploration of these issues with
those responsible for the two analysed products was

guided by five questions:

. The origin of the product brief.

. The critical design factors.,

. The three key functions within the total cycle.
. The methods adopted for communication

. The product's major external competitors.

The responce patterns are summarised under tables

3E and 3F respectively.

What emerges is a surprising degree of unanimity,
hinting at alevel of product awareness and commitment
not normally associated with the large enterprise
Further-  reinforcement is provided by the depth of
market and import knowledge displayed by a majority
of those questioned and reference to commonly used
buzz words i.e. elegant, crisp, colour, care and con-
cern to describe attributes believed to improve the

product's potential in the market place. The need for
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the division to enter the fashion league by taking
note of customer preferences is also keenly apprec-

iated.

When it comes to assessing the knowledge centres
(limited to three) who make the most viable contri-
bution to the development cycle, the Product Range
Manager and the Product Engineer/Style Manager axis
virtually share the honours. Designers trail a
respectful third, losing support from the factories
despite the qualified recognition accorded by the
pre-production staff. The PRM is seen by all parties
as the central figure, success or failure depending
upon the ability to negotiate a way through the maze

of conflicting interests.

Table 3E/4 clearly illustrates the already noted
structural fragmentation, PRM's endeavouring to
achieve a substance of lateral communication with
design and pre-production, though on a strictly

ad hoc basis. The most systemized profile emerges
from the factories. All respondents emphasize the
informality of contact, but the dot pattern still
underlines the internal strength of each zone's
communications, blame tending to be apportioned

to those outside the magic circle when delays or

difficulties occure.

But it is in the answers given to the methods of
communication used by the four activity zones, the
committee, design, the factories and the manufact-
uring services that highlights the great Headquarters/
Factories divide. The amount of face to face problem
solving contact is minimal, each side tending to

speak with their own kind. The position can be no

more aptly illustrated than by the transcript of a
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sales/design and production exchange of views at

one of the range review progress meetings:

Sales/Design

Yes!

No need if too
difficult for the factory!
We need a high standard

of design, not 'bull-shit'!

Production

Has the proposal been
checked out with the
factory?

I don't believe it!
Why do we have to go

for holes?

The design is too heavy!

Finally, it is interesting to note in Table 3F, under

Manufacturing Resource how differently the develop-

ment committee and the production units assess

technical problems associated with released products;

again suggesting the latter's representation at the

Development Timetable level may be unsatisfactory.

Nevertheless, the overall findings give grounds to

beiieve the foundation for a more participative

product development format already exists and if

such a change was implemented,

a considerable

wealth of commitment, knowledge and expertise would

be released to the long term advantage of the

division.
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A publication to commemorate the group's 150th

Anniversary states:

"There is always a temptation to tailor an
operation to what the public wants, rather
than create products that the public cannot
resist., But in the past it was done, and it
can still be done., This emphasis on quality,
- = = = « allows the worker engaged in making
to take a pride in what he makes. Without the

worker, the whole is nothing'".
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Summary of Case Studies

Study 'A!

The chairman has a powerful influence on product
creation, referred to by one of his colleagues as

'a gleam in his eye'. His capability and natural
leadership is respected and recognized at all levels

within the company.

The product development cycle covers a minimum

period of two years. It has five major phases:

. Product concept.

. Concept evaluation.

. Concept Board approval.

. Product detail and development.
. Market introduction.

The longest and most complex section is the product
detail and development period, which involves a variety
of inputs drawn primarily from design engineering and
production. Communications are extended and involve
internal and external resources including the use of

sub-contractors.

There are two crucial creative stages, the chairman's

view and design engineering's detailed thinking.

Despite the relaxed style of internal communications,
design engineering and production harbour differing

perceptions.of each other's role.

The lack of lateral contact between design engineering
and production is again reinforced by the answers given
to questions relating to product success or failure.
However, when these are examined collectively they ex-
pound a cohesive view. What then prevents effective

communication?
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Study 'B'

The Managing Director has a strong personal interest

in design and technology, recognized by R & D staff.

The majority of new products emerge as a result of

customer enquiry.

The New Business Enquiries Committee evaluates all

proposals on a yes/no three criteria weighting:

. Does it fall into existing product experience?
. How complex?
. Will it be profitable?

The product cycle has been known to extend into a
decade, but the average time scale hovers around

2 - 3 years. Three sectors are primarily involved:

. The Commercial Department.
. The Engineering Sector.
. The Manufacturing Division.

Once a project has been approved, the cycle has four

phases:

. Preparation and submission of a design/technical
prospectus for customer acceptance.

. Engineering development.

. Pre-Production detailing and planning.

. Manufacture and delivery.

The longest and most complex is the third phase.

There is a lack of contact between the Commercial/
Engineering axis and Manufacturing. This is accepted
as normal practice by aii parties, not least Manu-
facturing, who stated on one occasion 'Design tell us

what is required and we just implement it'.
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There is an absence of lateral relationships, none of

the parties finding very much common ground.

Finally, the Control Systems Manual details the imple-
mentation procedures to be followed by each sector but

failed to provide an overview of the product cycle.

Study 'C'

The Divisional Director took a strong personal interest

in new product development.

The Development Timetable Committee is responsible for
product development, membership drawn from marketing,

sales, design and production.

A Product Range Manager champions nominated projects

and works with three key areas:

. Design.
. Factories of the division.

. Group manufacturing services.

The product development cycle covers an average period

of 12 to 15 months. It has seven major phases:

. Market strategy and briefing meeting.
. Design and prototype development.

. Concept approval.

. Factory development.

. Product testing.

. Factory pathfinder trials

. Manufacture and delivery.

Approximately 25 individuals become involved at some
stage with the product development cycle. The longest

and most complex phases are centred on the last three.
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Two products were selected to observe and evaluate
the methods used to control the product cycle. The

key points to emerge were:

. A lack of PRM co-ordinative authority.

. Absence of effective lateral communications

between the various sectors.

. The late identification of technical/production
problems, and over 50 percent of the cycle being

completed before the factories became involved.

. Staff frustration at the lack of clear information.

The results of an internal survey suggest a higher than
normally expected product awareness already exists be-
tween members of staff engaged on the product cycle.
However, there was a discernable communications gap

which gave rise to serious product development problems.
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The findings have a number of common threads which,
it is submitted, can be viably condensed into three
distinct, but interrelated parts. Firstly, the
absence of defined product strategies, second, a
serious design to production communications gap and
thirdly, a narrow and uninformed conception of the
design process. Some authorities have attributed

a lack of making the right cross references or as
it is sometimes described, 'convergence' of signi-
ficant functions at the most senior operatiomnal
levels, as one of the main causes for the problems
outlined. This viewpoint is given some support by
Twiss, (48) who looked at, with the aid of 200
directors and senior research managers, the problem
of making effective contact with the market place.

He identified two major hurdles:

. ' Communication difficulties between

technologists and marketing managers '.

. ' Company organizations which hinder than
assist effective communications between

them '.

In the next chapter, 'Connections' it is intended to
explore in general terms ideas that may have some
bearing and application to the issues raised by the

case study research.



Chapter III

Connections
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Connections

The task of bringing marketable ideas, which are to
be manufactured to a stage of economic realization
is recognized by general consent to be a difficult,
if not hazardous enterprise; the latter sentiment
often being quoted at an unguarded moment in the
confines of the local, as the primary cause for get-
ting out of manufacturing and moving into importing
for an easier and less exhausting living. It is not
our brief to muse on the social and historical fac-
tors that may have contributed to a national disin-
clination to become involved in the making of things;
Weiner (50) and Dahendorf (16) being two more
recent voices to a debate that has been going on for
130 years, when Dr. Lyon Playfair (42) in response
to Lord Granville's request said of the 1867 Paris
Exhibition " I am sorry to say that with few excep-
tions, a singular accordance of opinion prevailed
that our country had shown little inventiveness and
made little progress in the peaceful arts of industry
since 1862".

However, whatever the causes for this lack of en-
thusiasm for the manufacturing dimension, the brief
encounter with some of the Case Study skills engaged
in the provision of solutions for the production of
marketable ideas has exposed the sheer complexity
and level of co-operation needed to realise a satis-
factory result. For as has beeﬁ indicated circum-
stantially by the analysis, product creation is not
solely the prerogative of the marketing department,
the designer, the technologist, the crafts-person or

sales, but a pooling of talent on a basis of mutual
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respect, which gains its recognition and reward through
the art of manufacture. Successful products carry a
natural authority, Burberry, Sony, Smarties, Olivetti,
Rosenthal, Workmate to name but a few, and though often
started by singular inspiration become quickly absorbed
by the implementing enterprise, the business being the
product and the product being the sum total of the skills
and experience available to the business. In other
words, the product is the central issue or as the late
Akio Monita, co-founder of Sony once said 'we are sell-

ing diamonds'".

But such commitment is not founded upon sentiment or

a romantic stance, but on a basis of respect for the
product that is hard nosed, demanding and confident.
This sense of achievement by the artifact is movingly
portrayed by a 1795 account of the first iron bridge
at Coalbrookdale (47) '"the noble arch.......exulting
as it were in the strength of its connected massy ribs,
reared its lofty head triumphantly above the mighty
torrent and would have given an undaunted and generous
reception to double the quantity; neither huge logs or
timber, nor parts of houses which come with such mighty
force made any impression on it - it firmly stood and
doubtless braved the storm" and again in 1801 (47)
when the latest developments of Coalport were being
described, "In the vicinitye.ese.eses.in a large warehouse
erected over the Canal, the end of which is washed by
the River Severn over which stands a wooden bridge,
supported by 3 setts of cast iron ribs. The whole

of this lively and beautiful place with its erections
belongs to William Reynolds. Ironmaster.cscecse.a
liberal promoter of the different Arts and Sciences,

esssessand to whom the nation stands greatly indebted".
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Here, we can just about glimpse some of the thrill felt
by what was seen in the Dale, spoken in the same sense
of awe that is today reserved by journalists for some
Japanese act of industrial prowess. The history of

1795 leaves the impression that despite the hazards

of the industrial environment as created by the Reynolds
and Darbys of the time and the social deprivation, the
results achieved came about because the projects, though
not managed in the modern sense of the word were led,
and the people concerned, including the men who made

the moulds and cast the prefabricated elements, parti-
cipated in determining the final outcome. There are
interesting footnotes to some of the documents held by
the Iron Bridge Museum, that record unexplained items

of expenditure, "nine guineas on ale on the 23rd Octo-
ber", in 1779, probably to celebrate completion of the
main structure, or a comment from one of Darby's cousins
"I suppose it will all be cast in the Dale for Cousin
Abram will have the whole direction'", which virtually
confirms the personal commitment. Of course, it was
much easier then, no large corporations, multi-nationals
or professional specialisms to fog the issues, or dampen'
enthusiasm, instead the scale was small enough to permit
those concerned to learn on the job and communicate
ideas for potential solutions on a pretty well instanta-
neous basis. The objective was the building of the
bridge, the manufacture of the segments to allow for its
fabrication coupled to an extension of known technology,

being the principle means for its realisation.

It was, it is suspected, an unstructured matrix of
inputs, similar to those found in the Case Studies
that played a major part in the manufacture of Iron

Bridge and now, according to Freeman (21) so seemingly
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well emulated by the Japanese when he says they 'have
been more successful than any other industrial nation
in a systems approach to design, which recognizes the
integrative, coupling role of innovative management,
relating product design and process design to world
technology and world-wide markets". We shall return
later to this particular aspect, but suffice to say
contemporary records of Britain in 1800 portray an
atmosphere where manufacturing was able to gain a
creative dimension; a concept which finds an echo

in the Finniston Report's phrase (20) '"the engineering
dimension'", which envisages an organisational system
that allows engineering and non-engineering factors

to interact and where the unity of the manufacturing
process is recognized and not just aspects of it.
Finniston was, of course, proposing such a widening

of the horizon from the engineers point of view, the
premise being that whichever branch, mechanical,
electrical, civil, etc., to name but three of the 80
odd separate specialisms, they are involved in each
stage of the manufacturing process, from technical
appraisal to design, sale, delivery and service.
Certainly, the need in educational terms to enhance
the engineer's and equally, the industrial designer's
perception of the roles played by design and tech-
nology inconjunction with other functions, does re-
quire radical attention, but they aré still aspects,
critical maybe, but aspects of the whole manufacturing
environment. The report does accept that efforts made
to raise the performance of British manufacturing have
lacked a unity of purpose, comparable to the best
practices adopted by other advanced industrial societies,
but not surprisingly, the primary recommendations to

emerge are people centred, instead of product centred.
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Crowe (15) makes the same error, when he argues that
providing aspects of the designer's life-style, appear-
ance, time keeping, attitudes to authority and method
of working are not pushed to the point of confrontation,
they will not be deterred from working in an industrial
climate. The Design Council has also tended to promote
a similar line of argument, accusing industry of not
using and employing enough designers; whereas it may

be more fruitful to place the whole debate on to its
head and ask, why is it that British engineers and
designers do not use industry, for surely they have

a shared commitment to and interest in the product?

The Manufacturing Dimension

Commentators, when discussing Britain's poor trade
performance with regard to the design and making of
products, often treat the words 'manufacturing' and
'production' with a degree of laxity that can lend
support to Ruskin's 1869 contention that, 'while
manufacturing is the work of hands only, art is the
work of the whole spirit' or give the impression the
two words are one and the same thing; for instance
'eeosoeesThose on the manufacturing side do not want
the additional problems that are imposed on them by
design'. (23). The term 'manufacturing' is derived
from the latin word 'manufactus', of which 'Manus' by
the hand and 'Factura', the making or fashion of a
thing, based on the word 'Factum' to make, are the
constituent parts. Manufactus as translated by the
Oxford Dictionary (41) implies 'the hand as the
instrument of human work'. Chambers (12) confirms
the origins, but acknowledges that it is now usually
applied to all forms of making activity, whether hand

or machine orientated. However, Webster and Random
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House(49 ,43)propose a wider scope to meet contemporary
conditions, describing it as 'the act or process of
working, inventing, devising, fashioning' or to 'com-
pose by combining things, parts or elements'. This
concept is in part given further credence by the
Cabinet Office paper 'Industrial Innovation'

where manufacturing is recognized to have related
sciences, with particular emphasis placed upon the
links between production processes and the design,

quality and reliability of products.

Production in this context is seen to form a part of
manufacturing, an assumption supported by a variety
of definitions, 'the action of producing, bringing
forth, making or causing' (38) or 'then he goes into
the production shop where he gains experience of the
many aspects of aircraft construction'(40). Here it
is clearly shown to be related to doing something on
the premise that it is unable to stand alone, for
without the product, the play or the document, what-
ever the context, it cannot function effectively.
Alternatively, the word can be used to encompass a
collection of related sub functions directed at a
predetermined objective or as a 1966 New Statesman
advertisement, sampled by Oxford English (%40)
proposes, 'a production controller to supervise the
production section from manuscript to bound copy'.

In other words, upon receipt of the text and graphical
design of the book, co-ordinate all those tasks that
will enable it to be printed, collated and bound into
a finished article ready for distribution to the mar-
ket. The same source also indicates the word can be
used to mean, 'the planning and control of the manu-
facturing processes, plant and equipment in the
production of any manufactured product'; stress
being laid here upon a manufactured product, manus

by the hand, factura, the making of a product.
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It could, therefore, be reasonably argued that the
term manufacturing can be applied to activities,
whether they be hand, machine or computer led, that
are concerned with the making of things and destined
for use by human society, the thing having its own
integrity, irrespective of the level of technical or
craft capability available to the enterprise respon-
sible for its creation. Manufacturing as thus de-
fined, can be likened to the canvas of an artist,
where the forms, colours and spaces in between are
governed by the composition of the whole or as Lorenz
(30) terms it "the status of manufacturing'". Further,
the product and skills brought together to bear upon
its realisation, learnt, handed down and developed by
each generation in a spirit of care and concern, has
on many occasions been perceived to create an environ-
ment in which the whole man becomes manifest, possibly
not in the sense of Botticelli, but likewise not the
work of hands alone. Mant (33) illustrates this
dimension beautifully with a 1950's story of Mercedes
Benz, who despite the lack of public interest in
matters of safety, continued to crash cars because
'at the heart of the enterprise was a devotion to
the product itself which represented the glue that
held the enterprise together spiritually as well as
technically'; an attitude similarly found to be lurk-
ing in the majority of respondents frbm the Case Study

analysis of the last chapter.

Hence, it may now be possible to catch a glimpse of
a structure with some substance and application to
the argument advanced so far and at the same time
anticipate a foundation for meeting the primary

frustrations elicited by the field research.
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Figure 22 portrays a conceptual view of a manufacturing
dimension which is driven by a two pronged core, made
'up of the product interest and the making capability,
which though physically separated from each other, in
the sense, the product eventually leaves the manufac-
turing environment, are nevertheless interdependent
for determining the success or otherwise of the enter-
prise. The quality of the results achieved will, how-
ever, also be subject to the influence exerted by a
third and equally vital component of support serviées,
that fills the gap separating the two core elements.
Consequently, it is believed there are three essential

contributors:

. The area of product interest.
. The making capability.
. The quality of the space left between.

This last component designated 'a strengthening mem-
brane', encompasses a collection of internal and ex-
ternal influences that facilitate the on-going
maturity of the enterprise, while generating a unity
of purpose for serving the needs of the product.
Naturally, the composition of the mix must adjust to
prevailing circumstances, but six support functions
~are felt to be particularly pertinent to the dis-

cussion in hand, namely:

. Raison d'etre of the enterprise.
. Market. '

. Design.

. Science and Technology.

. Money.

" Organizational environment.
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The structure as so far outlined is minimal and is
intended to be, for the purpose is to clarify those
principles which could have an impact on the develop-
ment of a manufacturing dimension. There appear to

be four:

Balance

In the first instance, the structure of the design
needs to maintain a delicate balance in the relation-
ships that will exist between the two cores, product
and making (on the basis the former is only as good
as the sum total of the latter), the support services
located in the space between them, and the quality of
the points of contact within the space, such as the
design and production interface; with the intention
of creating a climate where those taking part recog-
nize that their authority comes from the primacy of

the product.

Communication

Following balance, but no less vital, is the con-
viction in what Mant (34) describes as the Swedish
assumption, that irrespective of the hierarchibal
position of the individual, the manufacturing task
serves as the basis of role relationships, with any
adjustments coming about as a natural consequence
of events and future developments. In other words,

participation on a basis of mutual respect.

Money
Thirdly, sufficient case law has now been assembled

to show that the generation of financial stability

within a manufacturing environment comes through
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giving priority to supplying the right product, for the
market, at the right time, and not as Mant (33) so
succinctly puts it by, 'laundering money'. Therefore
within this scenario, money is seen as a commodity to

maximise the potential of the product.

Innovation

Finally, the point of gravity occupied by the design

and development sectors requires re-location nearer to

the centre of the enterprise's core to take on Hudson's
(25) contention 'that innovation is easiest perceived

by people who are in some way or other marginal',

The identification of an approach to be adopted towards
the ingredients of balance, communication, money and
innovation, as part of a wider organizational structure
for the supply of manufactured goods, does not mean the
enterprise cannot acquire a clear personality or bias,
i.e. market, technology or finance led. To the con-
trary, but it is being proposed that if the core
attributes, the product, the skill resource and the

end user are not seen collectively as the primary
objective, under constant vigilance by the whole
community of the business, then the chance for the
enterprise to sustain any measure of continuing success
is slim. Expertise to 0il the wheels is one thing, but
without the product's status they are nothing. It is
more than probable the sensitive alienment of such
principles gave the Darby Iron Bridge the success it
deserved. Conversely, Raleigh's (10) insensitive
decision to market in the U.S.A. bicycles manufactured
in Taiwan, cost them credibility and loss of market
share. It is a classic story of where the business
forgets its‘roots and in so doing, offends both the

product and the user.
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In the last chapter, discussion with respondents drawn
from the commercial, design and production functions
clarified to a reasonable degree of convergence, five

areas of perceived concern:

. Demand of a wide skill base to implement new

designs for production.
. Individuals concerned with product development
experiencing difficulty in visualising the

scope of the cycle and their place within it.

. Poor internal communications at inter-sectional
level.
. A concern for and interest in the product.

. Recognition that there was no Product Strategy.

With such a strong interest shown by the majority in
the Company's product, who it must be remembered were

drawn from areas as far apart as the shop floor to

the boardroom, suggests there may be one myth of British

society which could benefit from some structured re-

search.

The received wisdom since World War II as annunciated
by the Design Council, designers and fellow travellers,
is that the great British public, with some exceptions,
are unconcerned about design. This sentiment is often
expressed in the same breadth as the phrase, 'visually
illiterate', the two terms tending to become merged
and seen to be complimentary. However, as previously
noted, many of the individuals engaged in some part of
the design process as practised in the case study
companies, identified a whole range of attributes
which they felt constituted good design. The problem

was not that they were disinterested in design, but
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were frustrated from making a contribution, because of
the systems adopted by their companies for implementa-
tion. This observation of an actual situation, leads
to a natural querying of an official assumption, that
the British consumer is design illiterate, more so when
it is realised the U.K. has the highest percentage of
imported consumer goods of any country within the EEC,
plus one of the most developed retailing and distri-
bution systems. Taking the latter, Doblin (17) in 1980,
while conducting a preliminary investigation of the U.K.
volume retailing industry, put forward the hypothesis
that 'as times get tougher.......consumers become more
interested in what they're buying'. But the paper's
most pertinent comment is reserved for the tendency

of shoppers to place product features into priority
cluster groups. Consumers apparently during the pro-
cess of sorting out priorities, are able to quickly
determine those that are unimportant, while merging

the remainder into a ranked specification of attri-
butes for the intended purchase. In spite of the many
recognized imponderables such as TV promotion, life
style, and a lack of objective data on how consumers
perceive quality, Doblin confirms experience has taught
that reliability, efficient performance and appearance
head the list for most products. Ignoring the last,
where one man's meat can become another's poison, it

is interesting to note how the other two priorities
make a natural connection to the many headings identi-
fied by case study respondents. These very earthy
considerations again feature in an interview between
the Designer magazine and John Wakeham MP (35) when

in response to the question, 'Is design important to

you personally' he said:



143

'Yes, it is. I don't know that I am terribly well
tutored in design, but for instance it irritates me
beyond measure when you find a car door that doesn't

shut properly, because that is bad design in my book'.

It is a great tragedy the design world has managed to
get itself into a position where industrialists and the
public alike, sees the role as primarily to do with the
way things look and not as a method for solving a
problem to meet a need. Even Corfield (13) falls into
this schizophrenic trap by the remark, 'Product design
is defined to include both engineering design and in-

dustrial (aesthetic) design'.

The sketched linkages are. admittedly tenuous and do
warrant as intimated by Doblin further study, in an
effort to distinguish more precisely those criteria
which do or do not meet the shopper's perception of
quality. But the brutal truth is that the absence of
such knowledge has not prevented the two most success-
ful manufacturing nations, Germany and Japan, from
penetrating our markets to a point where it is not
credible to believe the British are not aware of design.

It really depends on what is meant by design.

Here we enter a minefield and it is not part of this
study's remit to engage in debate, but it is recognized
an outline view is necessary for underpinning a concept
of the manufacturing dimension. Designing has been
described as a 'process of seeking a match between a

set of requirements and a way of meeting them or finding
an acceptable compromise'. (32) In a lecture given on
the examination of design in industry, Lorenz (30) ind-
icated that it went well beyond the external shape or
colour of a product, contradicting a popular view held

by many an industrialist. Instead 'good design' is linked
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by Lorenz fo.the ease of producing the product, the
phrase holding maintenance, in use performance, cost
effectiveness as well as marketabiiity in equal re-
gard, with the latter making a significant contribution
to the appearance of the end result. He also aptly
notes that the major reason why top managers have so
much difficulty in perceiving the role of design in
manufacturing industry, is simply the combined failure
of designers and engineers to agree amongst themselves
on what constitutes design. Freeman (21) suggests

the continuing attempts to define 'design' as not only
a rather unrewarding occupation, because of the absence
of any recognized international understanding for sta-
tistical purposes, but also suspect, citing Christopher
Jones's explanation 'to initiate changes in man-made
things' as being so broad as to be virtually meaning-
less. Freeman prefers to concentrate attention on to
the functions of design in manufacturing, recommending
the process breaks down into four discreet, though
related activity zones, some of which will be needing

to overlap in organizational terms for a satisfactory

economic result, They are listed as:

. 'Experimental' covering the initiation of ideas and
prototyping.

. 'Routine' associated with tasks to prepare the

design for production.

. 'Fashion' where aesthetics becomes the dominant

factor.
. 'Management of Innovation', which synthesises the

above three plus others for the launch of a new

product.

Gorb (22) 1lends additional weight by coolly referring to
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design as '..e...a planning process....can, but need

not necessarily be, concerned with the aestheticSeece.'.

Freeman and Gorb reflect quite remarkably the sequence
of events and conditions witnessed in all the case
studies, and especially with the functions who had a
responsibility for translating the prototyped idea

into the eventually marketed product. However, the
opinions expressed have, it is believed, another layer
of particular significance. They rightly acknowledge
aesthetics as a major component of design and very much
so when the product is destined for the high street.
But this aspect is seen as a part of a total design
presence, where, inconjunction with the previously
referred to sub-parts, plus the service inputs such as
marketing and others, a total contribution toﬁards the
primacy of the product field served by the enterprise
takes place. This approach implies infiltrating the
product with the folk lore, experiences and skills
available from within the originating firm, and match-
ing them to the external trading enviromment with not
only conviction, but also affection. Support for this
method comes from Lawrence (27) through an American
case study in which a recently appointed designer,
worried about the company's commitment to design was
advised, 'Don't be concerned about the president, work
with the operating divisionsj go where the money is',
Since receiving that tip, so the story goes, the design
department has gone from strength to strength with the
number of staff rising from 2 to 44 in six years.
Germany and Japan appear to have learnt the organiza-
tional trick for integrating design into the business.
The question then is, what are the operational principles
and how could they assist to overcome some of the prob-
lems found by the field research at the production and

design interface?



Evaluation of the information gathered in Chapter II
led to the conclusion that a primary cause for the
implementation difficulties encounted during the
product cycle, rested on the way sectors and indi-
viduals alike saw their roles, how they should be
played and the parameters of the tasks thrown up.
Much of the heartache and frustration experienced

in the case studies can be laid at the doors of the
systems used for driving the product cycle; where to
a greater or lesser degree there was a failure to
promote the art of participation from which, if it
is practised correctly, a respect for capability and
attention to detail emerge as tools for getting the
product right first time. Participation is the
umbrella for the other two, all of which are prac-
tised, some would say obsessively by Japanese and
German manufacturing industry; though the historical
roots and the forms taken are quite different.

There are, however, a number of common character-
istics which are felt to be relevant to this study

and can be summarized as:

wish to encourage initiative.
tapping of bottom-up experience.
respect for training and skills.

concern for quality.

A -

desire for two-way consultation.

As a group they represent a formidable creative
resource for utilization by the enterprise and when
deployed at the implementation stages of the product
design cycle can, it is suspected, make all the
difference between success and failure. All of them
are captured in a single unique institution for each
country, the Meister (Foreman) in Germany and the

Japanese tradition for consensus.
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The Meister

The role of the Meister in German manufacturing
industry cannot really be assessed without a brief
glance at the cultural tradition embodied by the
term 'Tecknik'. The word as translated by Lawrence
(28) portrays a manufacturing dimension which en-
compasses 'the knowledge and skill relevant to mak-
ing things and making them work'. No such equivalent
term exists in the English language, the nearest
parallel being the phrase 'Applied Science, which
though relevant to the use of knowledge for the
resolution of an engineering problem, does not cover
the actual application of physical skills., 'Tecknik'’
does in Lawrence's opinion in which he finds support
from Archer (4) who describes it as 'the knowledge
of the world of action'. Finniston (20) adopts a
rather more pedantic interpretation in relating it
to 'the synthesis of knowledge frommany disciplines
to devise technical and economic solutions to prac-
tical problems', which possibly concurs in a round-
about fashion the linkage of knowledge to making.
It is certainly not a purely technical term, quite
to the contrary, as it is often used in an organi-
zational sense, where everybody from the shop floor
operative to the Managing Director are participants
in 'Tecknik'. It is within this framework the job

of '"Meister' needs to be viewed.

The position is equivalent to the role of the Foreman
over here. But that is as far as the comparison can
go, for unlike the British Foreman, the status of the
Meister is acquired by undergoing a period of train-

ing in addition to the original apprenticeship, which



culminates in the taking of an examination and if
successful, the award of a state recognized Meister-
brief (Foreman's letter). The significance of such
an achievement is not only the right and readiness to
practice as a foreman when invited, but also confers

from society a mark of respect.

At every level of training in the federal republic,
from the commencement of an apprenticeship to becoming
a Meister, the individual, as well as learning to cope
with the elected craft skills, is exposed to all the . -
various aspects of the business including costs, design,
and the planning and administration of production. The
final Meister examination also covers subjects as far
apart as mathematics, materials science, process tech-
nologies to estimating and industrial law. No wonder
as the excellent NEDO report (24) on the German mach-
ine tool industry intimates, 'This leads to a very
particular relationship between the shop floor and
management, with the Meister playing a key link role
and achieving very real recognition for his role'. The
Meisters and their key staff are expected to make.a'
contribution to the on-going development of the enter-
prise and, therefore, to the product cycle through
participating in the detailing of new products as part
of the design team, where their practical knowledge

and skill is respected. 'Tecknik', when coupled to the
role of the Meister forms part of a cultural heritage,
which in the words of Lawrence 'transcends hierachy and

becomes a force for integration'.
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Japanese Consensus

The tradition to consult, listen and reach a decision
that is a distillation of the views expressed goes back
beyond the 19th Century when Japan commenced her pro-
gramme of industrialization and modernization. The
system known as 'Ringi' has feudal origins, when it
was accepted practice for middle ranking officials in
the political structure to evolve policy options for
implementation by the top echelons, on the principle
that if it encountered resistance or proved to be in-
effective, the authorities would emerge unscathed.
With the advent of the Meiji era, the system readily
adapted to the demands of the new bureaucracy and
today still is the foundation of the consultative
process used in the majority of Japanese business
concerns. The word ''Ringi' as conveyed by Sasaki
(44) means 'obtaining approval on a proposed matter
through the vertical and sometimes horizontal cir-

culation of documents to the concermed members in the

organization'.

The system is normally initiated at middle management
level, with no top down involvement and is subject to
clearly defined principles and procedures for comple-
tion. It is time consuming and calls for dedication
from fhe author of the idea, who is usually a member
of a department, but rarely its head. During the
exploratory phase, in which the head's approval has
already been sought, the concept is presented to and
discussed with departmental colleagues. With agree-
ment reached on a proposal that has more than likely

been modified, it is then offered to sectors and other

interested parties outside the department for evaluation.
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However, in this second and what appears a crucial stage,
it is still up to the originator and staff of the dep-
artment under the leadersip of the head to arrange meet-
ings, conduct the informal and formal sounding-out
sessions, prepare and circulate the papers and do all

the running about to win acceptance. The commitment of
the section must be seen to be total. The final period
leads to the emergence of an informal agreement with all
of those consulted and is only brought to conclusion

once the author perceives that consensus has been reached.
At this point and only here, is a formal proposal doc-
ument put together and circulated to the 'Ringi' group
for signature and, if a traditional format is adopted,

the appendage of a seal which is unique to each signatory.
The idea is now ready for dispatch to the Board for con-

sideration and approval.

From such a system, which is apparently even today used
by a minority of Japanese Institutions, have sprung a
myriad of adaptations to cope with changing conditions
at the workplace, plus other innovative developments in
which the natural right to be consulted and take part

in the decision making process is retained. The most
internationally renowned is the 'Quality Circle', pio-
neered in the late 50's to meet initially a requirement
for involving the shopfloor in making recommendations
that would raise productivity, without a loss of quality.
Significantly, the process now permeates every level of
activity in quite a number of Japanese concerns, from
the President to the factory floor; whereas the European
and American variants tend to be considered for use in

the latter area, with no application elswhere. However,of
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interest are the distinct parallels to the Meister
system, particularly the role of the foreman who

acts as the linchpin between the quality circle team
of approximately 10 people and other functions within
the organization; a development which it should be
remembered has taken place in spite of the very dis-
parate cultural traditions of both countries. The
Japanese, like the Germans, see participation as a
key tool for the generation of 'bottom up' influences
to cause design and technical change and in so doing,
ensure the total resources of the enterprise are
directed upon the product. Hitachi in one year
received 2.3 million suggestions, Toyota have been
known to achieve an averageof 15 proposals per head,

of which 83 percent were acted upon.

Wolfgang Schmittel (9) a Sony admirer once listed
eight characteristics believed to have led to the

inexorable progress of the Company:

. Contribution to the fullness and joy of life.

. Above all, design must be beautiful.
. Originality based on the newest technology.
. Functionalism.

. High quality.

o Rationally designed products for mass production.

. Relativity and conformity to the system.

. Consistent design, continuous enhancement of Sony
identity.

Whether his subjective assessment truly reflects

Sony's attitude to the product is not known, but

their organizational structure shown under figure 23
confirms how design occupies the heart of the Company's
thinking. It does, however, lean upon and interact
with the making experience, the technology and the

other support functions that are servicing the



DESIGN DIVISION FIGURE 23.
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OF THE TOTAL MARKETING
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Source: The Sony Exhibition, Boiler House, London.

1982
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product areas in which Sony has decided to have an
interest., Such integration was singularly absent
from the design and production interface of all of
the case studies, as was also the organizational
matrix; two fundamental principles that have possibly
done more to give the Germans and Japanese such an
effective manufacturing dimension, where design
becomes the product's life force and innovation

occurs as a natural consequence.

Innovation in the above context goes far beyond the
normally accepted definition of being the commer-
cialization of technological change. As the Japanese
never fail to continually remind us, it has to actually
synthesize a chain of activities. These can start
with fundamental and applied research leading through
to marketing, production and the diffussion of pro-
cesses, skills and other resources. Like any chain,
it is only as strong as the links between and break-
age, due to a lack of attention to detail or'the mis-~
matching of people, will render the whole process
impotent. The Cabinet Office (6) does partially
attest to this view by saying it 'e.e.s...means con-
siderably more than just invention. That is just the
beginning of the innovative chain'. But the paper
goes on to give a slightly wooden rendering of the
process, relating it to the translation of ideas

into manufactured, working and marketable products,
or ingremental modifications of existing designs,
machines or materials. Unfortunately little mention
is made of how innovation grows from systems designed
to engender a certain level of creative tension, as
the Sony model or as is so often the case, just

casually in response to circumstances. It also



154

fails to bring out the potential for excitement, so
brilliantly conveyed by Lorenzoni's (31) fascinating

Prato study.

Prato, near Florence in Italy, is one of the country's
major centres for the textile industry. Since the
1950's the infrastructure of the region has undergone
radical change, caused initially by economic decline
and then with regeneration. The result has been the
creation of over 13,000 business units, most of which
are engaged in some aspect of textile manufacture.

The majority are medium to small family businesses who
tend to.specialize in particular cloths, manufacturing
processes or machinery supply. The whole region can
be likened to a vast textile enterprise, with many of
the constituent parts interlinking and when necessary,

combining to meet specific market circumstances.

Despite working under intense competition from the

Far East and other parts of the world, Prato is one
of the few profitable textile centres remaining in

Europe. Lorenzonji's studies propound a variety of

reasons for this phenomena, some of which are of

particular significance:

. Quicksilver response to new market demands.

. Creative and adaptive designs, underpinned
by a capacity to confer status through in-
novatory methods or processes.

. Leader led, drawing upon pooled experience
and external knowledge.

. Acceptance of the stresses and risks of change.

. Outward looking, backed by finely tuned inter-
national awareness,

. Recognition of native skills and strengths and

a capability to consolidate them.
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Considerable emphasis is laid upon the innovatory
process, described as intense, continuous, fast,
requiring qualities of tenacity and determination
with maximum utilization of expertise and skills
readily at hand. As he remarks "What makes a Prato
product competitive today is not so much its price,

as its characteristics'", In a climate of this in-
tensity the product can easily move into the realm

of a love object, sustained by personal commitment

of such quality, that innovation becomes more a way

of life, rather than an event. When this occurs,

it can be argued innovation takes on a highly creative
role by causing the organization to integrate, as well
as to accept change. It validates the performance of
those engaged at all stages of the product cycle with-
out fear or favour, and encourages the dismantling of
artificial barriers, including the ones that separate
design from production. The product and the external
operating environment are two constantly moving tar-
gets and it is the quality of the match of ideas to
native experience that is the essence of successful
manufacturing. For such a goal to be reélized, the
design function needs to start from the point where
production begins and not be external to manufactur-

ing's core, which is the product.

A Product Cycle Model for Case Study 'C'.

If manufacturing is about the business of making things,
than the dimension is an enabling mechanism for the
principal partners, makers, the product and buyers.
Although these three represent the core, they are un-
able to stand alone and to function effectively require
an injection of a servicing catalyst. permitting the

product to be created, produced and bought. For the
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core and the services to gell, an innovatory loop of
knowledge and experience is required to generate a
participative climate that is fun and encourages the

enterprise to realise its potential.

When the manufacturing dimension, as in Case Study 'C!'
is dominated by a low technology environment, similar
possibly to Prato, the maxim 'the Company's basic
strength is and will always be its product' becomes

an essential prerequisite for continued survival, 1In
this situation, innovation assumes a role that tran-
scends all departments and functions within the business
and deletes the artificial division between innovation
and design, the former on occasion qualifying as the

higher prioritye.

In these circumstances, the design of the operative
framework requires careful attention; balancing the
need for creative contact between the various inputs,
whether top down or bottom up, with the taking of
decisions that are meaningful to the business's short
and long term interests. In addition, despite each
system having its own characteristics to meet local
idiosyncrasies, it will more than probably wish to

take into account the following factors:
o History and traditions of the enterprisé.

. Evaluation of the product and associated skills

or knowledge learnt to date.
. Level of commitment to the product.
. The structure of the market and points of access.

. Average product life cycle.
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. Range of skills required for the creation,
development, production and purchase of the

product.

. The desirable levels of invention, design and
innovation to sustain a forward, but competitive

position.

Bearing in mind the criteria outlined, a possible model
for raising the level of product performance in study

'C' is featured under figures 24 & 25. The first part
of the model, figure y suggests a three-~-part, closely

knit and interdependent structure, incorporating:

. A central innovatory team who embody the core
knowledge areas for implementing the Development
Progamme's product briefs, accepting responsibility
from inception to authorization for bulk production

and market delivery.

. A top down product stategy and performance monitoring
body, supporting or otherwise the recommendations
of the innovatory team and providing the enabling

resources for the programme's completion.

. A bottom up technical, craft and gut feel experience
group, drawing upon actual making expertise and
intuitive perceptions for influencing the innovatory

lOOp.

The lateral shape equals the open ended but controlled
interactivity of the core team. The ongoing rotation
characteristic offers reciprocal contact points for the
bottom up and top down contributors as and where nec-
essary, the whole designed to respond and focus upon

the central issue, the product.
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However, as already noted in the field study analysis,
the division works in a market that is subject to un-
usually wide parameters, encapsulating the child where
the parent still has a guidance role, though in decline,
to the young adult who relies on peer group approval
and the fashion media to close the high street sale.

The scenario is further complicated by the servicing

of both genders and the concentration of retail buying
power, the latter being accustomed to having what they

want, from where and when, loyaties counting for little.

The second part of the model, figure 25 , gives recog-
nition to these variances, including the division's
geographical location vis-a-vis the production units

and the centrally placed advisory services of the group.
The product occupies the centre of the tripartite struc-
ture, the sectors undertaking specific functions either
independently or in concert, depending upon the stage

of the development cycle. These relationships are also
reinforced by an organizational weighting consisting

of:

. A newly constituted product development team, led
by the Product Range Manager and responsible for
implementing the designated main or seasonal prod-
uct development programme from conceptual sketches

to authorization for bulk production.

. A Development Timetable committee endowed with a
client status and matching credentials to approve,

modify or reject PDT submissions.
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. Access to the group's advisory services as requested

by either of the other two parties.

The PDT would also replace the current practice of plac-
ing each gender under separate PRM's by contracting to
handle the whole season's design and development cycle.
Each PRM would, therefore, lead on a basis of rotation,
the two not so heavily engaged providing assistance as
necessary, whilst making detailed strategy and market
preparations for the seasonal or main range collection
to follow. Likewise, the majority of review sessions
would be located in the PDT, the development committee
having fewer meetings, but those remaining acting as
watersheds; the PDT having to legitimaze as a group the
validity of the solutions presented. Figure 26, ill-
ustrates the basis of the concept, which is seen as

interactive and in constant rotation.

The system, if sensibly structured with the right people
has potential for initiating long term gains in respect

of greater accuracy in targeting product policy, capital
resourcing or areas of scientific and technical options

to assist the recovery of market share. The existing
cycle is too reactive, whereas a stronger pro-active
stance may encourage resources, such as the group services
to be used more imaginatively to solve the problems that

are of immediate benefit to the division's health.

As intimated on numerous occasions, an essential aspect
of the product cycle is the capability to spot and respond
quickly to the changing moods of the market. To realise

this damands a sensitive balance between the inner know-
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ledge of received experience and ceative vitality, that
can only come through a continuous exposure of external
stimuli to the enterprise. It is the formulation of
such an approach which is built upon the identified
constituent elements of the manufacturing dimension that
will, it is hoped, provide the connections to enable the

product regain the centre of attention.
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Conclusion

The decline of the British manufacturing sector since
the end of the 1940's and especially over the last

five years, where a further 20 percent collapse has
been registered, is frightening to behold. It has
defied a never ending stream of analysis produced by
government bodies, academics and industrialists, all

of whom unite on the central need for manufacturers

to concentrate attention on matching products to
markets. Vehicle imports rose in May of this year to

a staggering 59 percent of the total available market;
imports of footwear, the province of case study 'C'
currently stand at 42 percent, English cutlery has all
but vanished and the indigenous motor-cycle ranks as
the latest museum curio. Yet Britain possesses a world
wide reputation for the quality of its engineers and
industrial designers, many of whom are able to practise
their skills successfully in overseas manufacturing
concerns, whilst finding it virtually impossible, with
some notable exceptions, to make a meaningful contrib-

ution in this country.

The field studies have shown that the business of bring-
ing a product successfully from the drawing board to the
intended market is more complex than it is often realized,
and certainly beyond the capability of the design and
engineering functions, if the enterprises's commitment is
anything less than total. Despite the obvious and al-
ready well documented nature of the above, all three
studies portrayed the existence of an invisible barrier
at the meeting point of design and production, the former

tending to jealously guard professional status from the
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intrusion of those believed to be on the fringe of the
development team, whilst they resented exclusion and
the denial of the opportunity to participate in the
creation of the product. In addition, the scope of

the activities and work covered by the product cycle,
irrespective of the technological sophistication, was
poorly understood by the participants and managers who
devised the organizational system for monitoring the
operational matrix. The methods adopted were more
reactive than logical, having been clearly designed

by personnel who were either constrained within a
departmental boundary or had a limited perspective of
the product development cycle. In these circumstances,
it was hardly surprising to find such universal absence
of corporate or stategic thinking with regard to the
product's role in the enterprise and lack of an intel-
lectual cutting edge, that characterises the performance

of so many imported designs.

It is suspected these observed difficulties, though
admittedly based on a very small sample, need to accept
a greaterllevel of responsibility than hitherto thought
for the loss of market share by Britain's manufacturers.
Clearly the standard excuse of the poor utilization of
design and engineering capability by industry is a
critical factor, but it is not the only one; for if

the design and engineering professions cannot bestir
themselves and take the initiative and lead, as well
as truly join with other disciplines in the sharing of
knowledge and effort in servicing the product, then
there will be little progress. It does appear reason-

able to suggest that those responsible, whoever they
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are and how numerous, should be entitled to a measure
of recognition in respect of authorship as well as the
manufactured quality of the end product. In the event
of collaboration being ineffective, it is more than
likely the design will fail to meet its planned per-
formance targets and instead disappoint, because of
some weaknesses, however small, in communications

during the development period.

The emergence of a British design profession is a 20th
century phenomena, the roots of which are not to be
found in any meaningful industrial connection, but
primarily with the philosophical teachings of the Arts
and Crafts movements. This historical separation from
the main stream of everyday life has, unfortunately,
tended to give design a quasi fine art status; to a
point where companies adjudged by specialists to be
making beautiful products are classified as design led,
while those offering similar merchandise, but be-
lieved to have less visual appeal find themselves
labelled as cost, techﬁology or market led. These
absurdities, many of which have emanated from official
bodies, educationalists and top business executives,
who see design as a marriage of art to industry, are
at last being questioned and not least by those who
form the new design consultancies with stock market
quotations. Another welcome sign is the work going

on in some City Institutions into product forecasting,
where the place of the product within the portfolio

of the business and the degree of innovatory develop-
ment for influencing'the direction of a market, are
assessed well befor¢ the results become part of

the national accounts. Other pressures for change are
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coming with the advent of new technologies, where the
designer of software programmes for driving new prod-
uction systems can be as creatively active as those

who are responsible for the product or ensure the quality
of the end result matches the aspirations of the market
place. The question in today's complex manufacturing
environment is not so much the employment of a designer
or engineer to resolve a product problem, but more to
identify who actually designs which part of the product.
Clearly the case study findings point to such a dilemma,
which the traditional approach to the incorporation of
creative activities into manufacturing concerns does not
meet. The real difficulty is how to persuade those who
are accustomed to holding sole responsibility for prod-
uct development to relinquish the privilege and interact
with other disciplines on a basis of true partnership.
As Freeman, Lorenzoni and others have intimated, the
ability to construct a listening and catalytic matrix to
harness the indigenous capability of a firm, may be one
prerequisite which allows creative flair to flourish.

It is this balance and the demanded interpersonnel
skills, and not the design process or organizational

system, that requires further and urgent research.

If Victor Keegan's (26) prognosis is to be believed, and
owner occupiers commence switching priorities and make

an electronic investment comparable to the owner of a
Victorian mill; the level of complexity attached to the
design and production of such artifacts can, but only
stretch the traditional departmental boundaries to break-
ing point. If we are unable to evolve new systems which
bring together the resources of a manufacturing dimension
that recognizes product primacy, than the majority of
equipment entering the homes of our internationally

aware consumer will come from outside this country.

Integrate or die is the name of the game.
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CASE STUDIES 'A' and 'B' APPENDIX XX

QUESTIONNAIRE

Section 1 « Product Management + Implementation

1.0. Where in your Company's Organisation is
product policy determined?

1.1. How long does it take, the number of
individuals involved and their job titles.

1.2, What sort of information is provided as
input to the planmning of product policy?

1.3. Once product policy has been established,
how are single design/development projects
managed?

List all identifiable steps from authorisation
to delivery, including information required and
key decision taking points.

1.4, List the three factors which are likely to
influence success or failure of design/
development projects.

1.5. What criteria governs such decisions?

1.6. What methods have been developed to promote
innovation at the design/manufacturing in-
terface?

1.7. How is the Company's management learning to

cope with change?



CASE STUDIES 'A' and 'B! APPENDIX XX

QUESTIONNAIRE

Product/Management Implementation

Section 2 - The Product

2.4.

2.5.

2.6.

2. 70

2.8.

2.90

2.10.

What are your Company's products?

Which single product is the most successful?
Why? (Rank 1 - 10)

What does the product do?

Was the product conceived against a brief:
how does the manufactured result vary and
why did the changes occur?

Which single decision taken during the design/
development phase ensured today's success and
what were the reasons or circumstances which
led to it?

How does the product reflect your Company's:

a. Public image.

b. Market position.

c. Innovative capability.

d. Manufacturing resources.
e. Long term Corporate view.

List three major drawbacks of the product,

how long they took to emerge and in what
circumstances?

Taking a similar product from your key competitor,
identify three strengths and weaknesses respect-
ively, giving reasons for your choice.

What product development action is being taken
to capitalize upon your competitor's weaknesses?

Which single product within your range is the
least successful?

Why? (Rank 1 - 10)

What does your job involve?



APPENDIX YY

CASE STUDY 'C'

Interviews - Structured Questionnaire

Summer Seasonal 1984

Slot 14 Group 1

Slot 3 Group 3

1.

2.

10.

How did the product come about?

What are the key characteristics which
need to be achieved?

Who are the three key people in the
Product Development cycle?

Other than the Development Timetable
meetings, how do you communicate during
the Product Development cycle?

What is your role?

Who do you report to?

Who are your major competitors?

How does the Product reflect the Company's:

. Public image

. Markef position

. Innovative capability

. Manufacturing resource

. Long term corporate view

Where in your Company's organization is
product policy determined?

List the identifiable steps from the point
of product release to dispatch from the
factory.
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1.2.2.

1.2030

1.2.5.

1.3.

Governing Parameters

The purpose of this further analysis of an analysis
already completed by the School of Management was
to identify any additional trends which may have a
direct bearing on the content of my research study,
Innovation and Manufacturing Industry.

The data for the analysis has been drawn from:

Memorandum from Professor Thomas to Professors,
Mangham, Tomkins and Dr. Marshall, dated the
27th April 1981.

Engineering Managers Programme - 1st - 5th June
1981. Note from Dr. D. Findley, Management and
Engineering Training Manager, dated the 20th May
1981.

A synopsis of Dr. P, Reasbeck Session "Exploiting
New Technologies'" which was part of the Engineering
Managers Programme, paragraph 1.2.2,

The 13 responses to the University devised Planning
Questionnaire. '

The School of Management analysis.

The examination has been conducted purely on the
material identified under paragraph 1.2. and three
informal discussions held with Professor Thomas.
No contact has been made with the respondents,
therefore the views expressed are solely based on
the above-mentioned written material,
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2.3.
3.0.

3- 1.

Major Objectives

To clarify the range of comment received from the
13 respondents primarily in the field of product
design, research and development or innovation
and the position held by these activities, viz-a-
viz other management functions.

To isolate those respondents who have tended to
give contradictory answers within the question-
naire with a view to interview for greater clari-
fication.

To draw any general conclusions.

The Respondents

A total of 13 respondents answered the question-
naire. They were drawn from the following Lucas
Divisions:



UNIVERSITY OF BATH STUDENT: P.J. METCALFE

SCHOOL OF MANAGEMENT MSc by Research

October 1981.

LUCAS INDUSTRIES - ANALYSIS OF RESPONSES BY ENGINEERING
MANAGERS TO A UNIVERSITY DEVISED PLANNING QUESTIONNAIRE

363 All the respondents hold Senior Management positions
within the four divisions, job titles include;
Product Manager, Engineering Manager, Chief Engineer,
Quality Reliability Manager, Tool Provisioning Manager,
Principal Engineer and Engineering Services Manager.

3ok, Without making detailed enquiries in respect of para-
graph 3.3. it has been assumed from the written
material provided that all the respondents are in
some way connected with innovation or design.functions
within their division or group.

4k.o. The Planning Questionnaire

k.1, The School of Management devised questionnaire is
divided into four interrelated sub-sections, namely:

Planning as a corporate and individual activity.
Planning as it affects product design and innovation.
Planning in anticipation of internal/external trends.
Planning in response to socio-political or techno-
economic issues.

k,2, Each sub-section divides into a number of sequential
open questions, encouraging respondents to draw upon
their background experience for answers.

4,3, As the background of all the respondents is
engineering/design, the answers naturally have a
tendency to gravitate towards this area of speciale-

isme.
5.0. Adopted Method and Terms used in this Analysis
5.1. As already indicated by the School of Management

analysis, the diversity of the answers received
from the respondents ruled out the possibility of
adopting a numerical grading system.
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50 1.

Cont/d)

However, it seemed to be important to attempt some
method for establishing common themes, not only
from each sub-section, but also from the total
questionnaire. In addition to this, a series of
sub requirements were felt to be desirable:

ae The respondents attitude as determined
by the answers given to the whole range
of questions.

b. The identification of individual contra-
dictions.

To meet these aims it was decided to:

ae Devise an analysis format which would record
the views of each respondent by using termino-
logy drawn from their answers against each
question. '

b. Provide a crude numerical rating to each
) answer by the number of respondents identi-
fying with it.

Ce Extract the two most dominant themes emerging
from each question.

d. Group the orientation of the answers under
four headings:

Market and Product Development.
Technology & Manufacture.
Organization and Finance.

Environment - Political/Sociological/
Cultural.

e. Collate numerically the frequency of commite
ment to each of the four groupings.
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50630

6.0.

6. 1.

Appendix 'A' lays out the data as suggested by
paragraph 5.2,

Summary of Findings

Approximately 190 respondent phrases/comments
have been extracted from the completed question-
naires and listed under Appendix 'A', It is
believed, subject to some repetition or similar
answers to different questions, they represent

a fair cross-section of the views eXxpressed.

Table 1 collates the range of extracted comments
under the four category headings already identi-
fied under paragraph 5.2. d.

Table 1 Number of recorded %

Category Headings comments - less .
LoTY £ repetition

1., Market & Product 50 26.3
Development

2. Technology & 46 24,2
Manufacture

3. Organization & 56 29.5
Finance

4, Environment =
Political/Socio- 38 20.

logical/Cultural

Total 190 100%
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6.3.

6.k,

605.

The professional background of the respondents
naturally tends to elicit views which are engineering/
product dominated. However, it is surprising and of
interest that the combined strength of categories 1
and 2 account for just over 50%. whereas finance and
organization registers nearly 30%, possibly suggesting
a critical awareness.

The trend is further reinforced when the cumulative
support given by respondents to each of the extracts
contained by the four categories is calculated =

see Table 2.

Table 2 Number of recorded %
comments -~ less

Category Headings repetition

1. Market & Product 134 27.0
Development

2. Technology & 105 21,2
Manufacture

3. Organization & 177 35.7
Finance

4, Environment -

Political/Socio- 80 16.1
logical/Cultural
Total - 496 100%

It is accepted a paper analysis such as this (in-
evitably influenced by subjective interpretation)
must draw an inaccurate picture of the situation.
Nevertheless, the sheer numerical scale of the
extracted comment falling into the organizational
category should surely cause concern to those
responsible.
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6.6.

6.7-

The perceived communication gap is not solely
reserved for unsuccessful divisions within the
group. Table 3 examines views drawn from Lucas
Girling (successful) and Lucas Electrical (in
trouble) all of whom express similar patterns
of concern with regard to the organizational
environment.

In the case of Lucas Girling, this is unexpected
as at the April meeting with the University it
was suggested by them'that the programme, whilst
it might suit the needs of Lucas Engineering,

was of little direct relevance to Lucas Girling =
they were in a situation that they had a healthy
product position - What was needed in his view
was very much better management of people on the
part of engineers and this meant having some
attempt at the measurement of potential perform-
ance and capacity so as to dramatically improve
the time performance of engineers on jobs. This
was primarily directed at engineers in the design
and development stages rather than in the manu-
facturing stage."

The tenor of the two Girling respondents does not
appear to fully square with those expressed by the
organization in April last.

The suggestion of a communications breakdown not
only within divisions, but between Group Executive
and the divisions is further strengthened, when it
is realized that none of the respondents referred
to a product policy in corporate terms. They are
either, therefore, unaware of its existence or
there is no group view, the latter being difficult
to comprehend.
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6.8.

6.8.1.

6.8°2°

Table 4 lists the two most dominant themes to
emerge against each question posed by all four
sessions. A certain consistency pattern can be
perceived.

Session 1

A narrow appreciation of the planning role, no
reference to product planning as a policy acti-
vity whether based in successful/unsuccessful
divisions. As the respondents have an engineer-
ing/design background this is clearly puzzling.

A limited view of the product's central position,
only three actually refer to this factor.

The aims of corporate planning, what and who
is involved are poorly understood, "don't knows"
being a major common denominator,

Session 2

Question ~ "How does your Organization seek to
introduce new ideas?" -~ draws a host of cone~
flicting and in some cases contradictory opinions
from the same respondent. However, the priority
themes centre around the perceived ineffectiveness
of other key disciplines, marketing and finance.
The latter keeps cropping up under questions of
resistance, inertia, supported by frustration at

"the adopted decision making procéss. This trend

cuts across all of the divisions sampled.

Success/failure factors repeat market awareness,
pPlus acute realization that innovation, R. & D.,
competitiveness, quality and service are core
ingredients. Once more the feeling of them (the
Management) of having little comprehension of what
is involved in the design process permeates the
issues raised. This is reinforced by words such
as "don't knows, ignored, misunderstood" and the
equal split between yeas and nays in respect of
whether the information given is cost effective.



(o °juswaleurly TeJIauan

8 °mouy] uoq {POATOAUT BJ€ OUM

€ °Sutuuerd or3ejealg .

g *mouy] juo(q JOATOAUT Wo3sLs °Jg°) Janok s90p j3eym

€ °mouy 9uoq ¢Auedwmoo anofL ur ssedo0oad 3Uutu

y cTerquejod Auedwoo esSTWIXER ~uerTqg o3exodaon 8yl Jo swte 8yl aIe jeypm €

JoToym

K °8§9T3TJI0TId 03 UOT3EOITJTPOW Tenutriuon v se fuedwoo ayjz ur sseadsoxad Suruuerd eyj

< °*SutussIdg /Uuorienteay 03 9j3eTeJg Jgofeuew v se Jurtuuerd sa0p MOY 4

9 *qas9y ‘yoaeesay *‘Surtoo] ‘ulrsaqg

9 °govJIelUl JFUuTranjloeynuel/IurIdsUTruy JueTd nokL op s3uryjz JOo 33I08 j38yUM

K °saoanossy Jo Juryojey/Ismoduel{/TOoI3U0) 3§0)

S cewry pes] Luetd Aym 1
ONIIVH SIWIHL INVNIWOd ISOW OML NOIISAND 139

°‘yogesasay AQqQ OSW = FJATVOIAW °r°d

INIWIOVNVH 40 TOOHOS

HIVH 40 XIISYHUAINN

SINIANOdSHTY SHTUISNANI SVON'T 40 SISXTVNV

% 9419VL



*mowy 3uoq
°sox

emouy uo(
°s9x

*uorjonporg/Iurassurduy
*9ouUrUT J/UOT}RI}STUTWPY

°gaanpeooadd MaTAeI MOTIS
°£3UL3UNODIY/SoUeUT

N NN FaN NN s A T 'a W o) nH O-FH [N

(MOTs ssoooad uorstTo9p Janok sy

ipunoq oTnI nok aay

(eTqaout jyo sjurod utrew 8ayjx oJIe aIIYM

°souelsITsax Jo sjutrod pedoreaep LT3uoxjzg

yoea *pejea [Te =~ 9dtAges ‘LyrTendb
‘ssousatjTiadwoy *q % ¥ ‘uorjzeaouur °3o0efoad
°SSOUdICMY 3OMIC JO 9INTTRJ/SS300NS dSJUSNTJUT YOTYM §I030vy €
°ON .
°s9)X (®AT109J3J® 3§00 UOT3PWIOFUT JO uorstaoxd sT
°MOow 3 ,uoq iJpesn
*gooanosey SuruueTd ST UOTQRWIOJUT JINnoL aAaTIToq nok op Moy
caTeosauwr] ‘saoanosoy
esuerd paemaojy Iswolsn) *d*D JI03J poprtaoad UOT3}BWIOIUT JO 3.I0g 2
cosTtadasjus pue JwalsAs 8yl ojur
Y3aMoa3 39T .I388Jd SO9TOTTOg TeIoueury SUOT3TSTNDbO® MOU pue SLOPT MOU 9INPOJIIUT
o1 *y3nous 19seJ jou asuodsax SUTjeIel 03 3995 UoTjesTURlIIO JINOK S90pP MOY 1
ONIIVA SEWIHL JINVNIWOd ILSOW OML NOIISdEN® cs

*ydIessay Aq OSW = FAJATIVOIAW °r°d

INIWIOVNVH 40 TOOHOS

HIVL] J0 AIISHIAINN

SINJANOJSHY SITHISNANI SVIONT 40 SISXTVNV

h @1avL



4 *(suotun apea], Sutpnyour)
) JUSWSATOAUT KAOTTOJ 3ONpoIg

*aAoqe 33Ul

4 *soTpog SuTjleTn3oy pue Jowo3lsn) 1s8uowe S§380J99QUT JO UOTJITTROO Aue AJTiuapr G
*sayorvoadde
yons Jo eanjeu 3s8933ns pue aaniny a8.aIno
€ *uotqeaado=oo Teotrtuyossyl = saortTddng <Ley =98 03 9ocuanyTJUr prnoys Auedwod ayjz ToO3F
€ . *S9T3TIOYJNEe TEOO] pUe JUSUNUISAOY noL sdnoaxl¥ Teua9lxe® J0 TEUJISIUT Aue 3STT °y
*LotTO0g Auedwon Jo jqusm
yoea ¢ *IfTe - MoOouy 3,uUop pue suorjerndax ~doTaaap 399339 03 Surqidwejzjze ATjzusaano
JUBUWUIDA0Z ‘sjiuswaarnbea aswoqsny s8urtdnoald TeUI93X® OTqERTIITIUSPT Aue 3ST] oC
*LotT0ogd Auwedwmorn Jo ruswm
K *ud3tsoep popre Jaindwon ~doTaAap 239093F9 09 Surjzdweijljze Arjusagano
9 *S10NPOIg TLTO0g ~ SUOTU[) Spedy dnoa¥ Teuax9quUT STqEIITIUSPT LAue 9sT7T 3
A *uoTleZTpICPURES
pue juswdoTaAsp TeOTIoTOoUYO9], *jusuuoITAUS Surjeaado
2 *saonpoad MU I0J POON s, Luedwo)y oYz uUT spuagl L9 oYy 3ISTY 1
ODNT ILVH SIWHHI INVNIWNOd ISOW OML NOIISAND ts

*YyoIeasayg Aq O9SW = AJLTIVOIIAW °C°d

INFWADVNVIN. 40 TOOHIS

HIVH 40 XIISYIAINN

SINIANOASHY SATUYISNAANI SVONT 40 SISXTVNV

R 31Iavy



2 *3UTTO9pP TeTI3snpur LH/€ pue g/T suoT3lsanb ur pe3sSTT 9soyl
Y *uotrjenbs TeIrsOg/TEROTUYIS] u99M31eq PUTLF NOK Op SO9JUSPTOUTO0D 3BVUM °G
2 cquowmdoTaasp 3onpoad J0J saoanosax Jo Noe] *apeoap 3x8u ayz ur Auedwoo anoLk mo_
q *L3oTouyoeq Mmau Jo souejzdeooy SBUMSTTP OTWOUOJdd=-0oUuyos93} pojzoadxe oyl 3sTI °y
S *asoueury Jo a3ejaoyg s Luedwoo anod Suroey
G °SUTSULOT] JI0 9snoy=-uy ~ jusuwdoresasp jonpord SeUSTTP OTIWOoUO29=-0oUYId) UTeW ayl} 3sI] ¢
*gIeal QO - ¢ 3x°8u
€ *Loeaoo0owep TeTJI}SNPUI oyy uryszrtm Auedwoo 3yl I0F ©o88I0F nok eyl
] *jooM IJUTNJIOM FIO0YQ saanssead Teor3rrTod=~oToO0os SurIaswe 8yl 3STY °2
yoea ¢ ITe = §3500 Surpuads JULUUISIAO0Y ‘UOTQRAISISUOD
‘£yp93eg 3 yjzreey ‘uorynyrod ‘jusumroarauy *MOU SUOT3jeZTUE3 IO 9Y3z SUTJUOIFUOOD aIe
< *jusmfordwsun = KLouepunpoy 3ey)} senssT Teorj3rtrod~oroos L83 a8yl 3Istq °1
ONTIVYH SUYWIHL INVNIWOd ILSOW OML NOIILSAND %S

*‘yoaeasay Aq OSKW = JJIVIILAW °C°d

INIWAYVNVH 40 TOOHIS

HILVE 40 XIISYIAINN

SINIANOASHY SHATUYISNANI SVINT 40 SISXTVNV

® @IdvVL



UNIVERSITY OF BATH STUDENT: P.J. METCALFE

SCHOOL OF MANAGEMENT MSc by Research

October 1981.

LUCAS INDUSTRIES -~ ANALYSIS OF RESPONSES BY ENGINEERING
MANAGERS TO A UNIVERSITY DEVISED PLANNING QUESTIONNAIRE

6.8.3.

6o9o

6.10.

Session 3/4

The need for new products linked to technical
excellence to meet the challenges of an operating
environment dominated by financial constraint,
loss of competitive edge, poor productivity and
redundancy is given priority.

Alienation felt by a number of the respondents

from the Organization is hinted at by references

to the Trade Union alternative product strategy

and the belief that greater employee participation
will become a prerequisite for future growth and
success. Half of those eight who replied to
Question 5, Session 4, suggest the techmnical/social
implications equation will be a major problem area
in the coming 5 - 10 years.

However, in the last analysis the answers given to -
Questions 3/4 are muddled, even if well intentioned
and indicate the possible absence of a robust and
effectively communicated corporate product philosophy.

The Group's corporate identity sports a linkage
motive. Do the expressed sentiments illustrate a
case where corporate identity has become confused
with house~style? Wally Olins suggests '"a house~
style is a graphic design scheme applied to some,

most or even all of a company's visible manifestation.
House—~style to my mind implies a cosmetic job'".

Finally, a number of contradictions are clearly
visible, especially in Session 2 where more specific
issues are pin~pointed. For instance:
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6.10. a. The Organization keeps pace with technical
and market developments, competition not
more effective, although they achieve more
success with less innovation, own techno-
logy is vunerable, do not know how own
planning information is used, but is cost
effective, no points of resistance, however
development samples are difficult to obtain
and maybe our manufacturing industry is in
decline.

b. The Organization keeps pace with technical
and market developments, competitors not
more effective but market is R. & D, orien-
tated and current technology is threatened,
marketing response not fast enough and fi-
nancial constraints, information supplied for
planning is cost effective, but there are
strong points of resistance and decision
taking is slow and laborious.



UNIVERSITY OF BATH STUDENT: P.J. METCALFE

SCHOOL OF MANAGEMENT MSc by Research

October 1981.

LUCAS INDUSTRIES « ANALYSIS OF RESPONSES BY ENGINEERING
MANAGERS TO A UNIVERSITY DEVISED PLANNING QUESTIONNAIRE

7.0.

7.1,

7.3.

7.k,

750

Conclusions

The sample of 13 respondents is small and may
be non-representative.

Some respondents may have misinterpreted the
questions and with the aid of a personal inter-
view a modified picture could emerge.

Allowing for these and other wvariants, it is

submitted there is sufficient evidence to pro-

pose that the Group's major problem may not 1lie

so much in its ability to innovate, but more in

the Organization's comprehension of the role and
position to be held by the engineering/desigm function
within the structure.

The dominant themes encapsulated by Table 4
illustrate:

a. A deep concern for the product and respect
for the performance of competitors.

b. Frustration at not being able to meaning-
fully influence events within the company
or division,

Ce. A lack of comprehension as to why effective
action to combat decline and market share
erosion is not considered a top priority.

d. Non~involvement with either the mechanics
of determining product direction, policy
or detail (witness the high percentage of
"Don't knows") or with other specialisms
such as marketing or finance.

Five respondents with a preponderance for contra-
diction have been isolated and it is believed
follow-up interviews to discuss the position of

the product within the business would be informative -
Draft Questionnaire Appendix B.
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