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SUMMARY

Differential perception of innovation is a research area which has
been advocated as a suitable topic for study in recent years. It devel-
oped from the problems encountered within earlier perception of innovation
studies which sought to establish what characteristics of an innovation
affected the ease of its adoption. While some success was achieved in
relating perception of innovation to adoption behaviour, variability
encountered within groups expected' to perceive innovation similarly sug-
gested that the needs and experiences of the potential adopter were signi-
ficantly affecting the research findings. Such analysis being supported
by both sociological and psychological perceptual researche.

The present study sought to identify the presence of differential
perception of innovation and explore the nature of the process. It was
decided to base- the research in an organisational context and to conc-
entrate upon manufacturing innovation. It has been recognised that such
adoption of technological innovation is commonly the product of a collect=
ive decision-making process, involving individuals from a variety of occ-
upational backgrounds, both in terms of occupational speciality and level
within the hierarchy. Such roles appeared likely to significantly influ-
ence perception of technological innovation, as gathered through an appro-
priate measure and were readily identifiable.

Data was collected by means of a ‘face-to-face card presentation
technique, a questionnaire and through case study material. Differential
perception of innovation effects were apparent in the results, many simil-
arities and differences of perception being related to the needs and
experiences of the individuals studied. Phenomenological analysis, which
recognises the total nature of experience in influencing behaviour, offer-
ed the best means of explaining the findings. It was also clear that the
bureaucratic model of role definition was not applicable to the area stud-
ied, it seeming likely that such definitions are weaker under conditiomns
of uncertainty, such as encountered in innovative decision—-making.
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OVERVIEW
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CHAPTER ONE

INTRODUCTION
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The field of Diffusion of Iﬁnovation is now around eighty years old.
During that time many different approaches have been applied to the central
issues of diffusion of innovation and its attendant adoption behaviour.
Within the core of this work; as documented by Rogers (1962) and Rogers
and Shoemaker (1971); a conceptual development can be peréeived; the
experience of earlier approacﬂes generating new research paradigms. A
comparitively recent development has been that of "Differential Perception
of Inn0vation"; which emphasises the importance of subjective experience
.0f innovation as a determinant of adoption behaviour. Such an approach
stems directly from the perception of innovation work of; for example,
Fliegel (1956), which sought to relate rate of adoption and individual

adoption behaviour to the perceptions of members of the "potential adoption

population".1 Variability in adoption behaviour could, it was argued,

arise from the needs and experience of- the potential édopter influencing
how he perceived an innovation, with direct consequences for how he
responded to 1it. Obviously; many needs and experiences are common to

individuals who are grouped in a meaningful way and so this analysis can

be extended to allow for social relationships:

"We need research on how perceptions of innovations
differ for wvarious groups, .such as adopter cat-
egories,scientists, change agents and the like. The
differences in these perceptions could help to pre-
dict likely communication 'hang-ups' that diffusion
campaigns encounter.”

(Rogers and Shoemaker, 1971)

1. The term “"potential adoption population” has been used to describe
the population eligible to adopt some particular innovation. Usually
it will refer to a population where some diffusion of -the innovation
has occurred. ' -
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The research documented here examines the perceptions of groups and indiv-

iduals who operate within an organisational framework and who took part in
the collective adoption of a particular form of technological inmnovation

- Manufacturing Innovation?2 ¢ Braun, Moseley and Wilkinson, 1981 )-

For an innovation to diffuse through a population, it is necesséry
for the units who constitute that population to adopt it. From Tarde
(1903) onwards there has bgen a recognition that adoption behaviour is
the key to the diffusion process. Over time a number of factors have been
explored in a search for variables which can be established as causal in
determining the- adoption of innovation by one person and not by another.
The characteristics of the innovation as perceived by those considering
adopting it have been much studied, the present research being a develop-
ment from such work. In essence it was reasoned that a significant factor
in the evaluation of any innovation, particularly technological innovation,

would be the nature of the innovation itself. However:

"Unfortunately, the theoretical value of the
research that has been done is problematic, perhaps
the most alarming characteristic of the body of
empirical study of innovation is the extreme
variance among its findings, what we call
instability. Factors found to be important for
innovation in one study are found to be consider=-
ably 1less important, not important at all, or even
inversely important in another study. This pheno-
menon occurs with relentless regularity. One
should certainly expect some variation in the
results in social science research, but the record
in the field of innovation is beyond inter-
pretation. In spite of the large amount of energy
expended, the results have not been cumulative.”

(Downs and Mohr, 1976)

A basic quality of most scientific method concerns the restriction of

variability to a single source, so that the effects of this variable can

PN T . o

2. In this document, "Technological Innovation has commonly been used,

except when specifically referring to manufacturing equipment, such
as that studied within this research.
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be accurately measured. There are, however, assumptions inherent in such

analysis, which may or may not be well founded:

"There are two quite different kinds of scientific
investigation 1in the natural and social sciences:
those I shall call parametric and those I shall
term structural. In a parametric study it is
assumed that the properties referred to by the
variables which describe the system are not inter=-
nally related, that 1s, that they cam be varied
separately while retaining their identity ..... On
the other hand, an element of an internally related
structure ceases to be an element of that kind if
detached from that structure. In a structured
entity each component part derives its meaning from

the other parts to which it 4is internally
related.”

(Harre, 1979)

The experimental paradigms of those who choose to study the adoption of
innovation generally assume that all the individuals under consideration
were the same in all matters, except adoption behaviour and causal vari-
ables; that 1is, within the limits of experimental error. If ome seeks to
clarify the nature of such behaviour thrdugh "parametric” methods, it would
be expected that the main sources of variability would exist between the
adoption and’ non-adoption groups. Suéh does not proée to be the case in
the majority of research studies. In the face of high perceptual variab-
ility within groups and assisted by obvious differences between,‘for
example, change agents and members of thg potential adoption populatioh
(Rogers and Shoemaker, 1971), the notion of "Differential Pérception of

Innovation” was ﬁrdposed and utilised by Kivlin and Fliegel (1967).

P}

In contrast to the view that an innovation had objective character—
istics which would be evaluated in the same way by everybody,_it_was_

proposed that the different needs and experiences of those in particular

situations would produce distinctive perceptions of an innovation. This

-notion, particolarly when applied-fto‘manufdcturlng*innqvatipﬁ,-gight_bf_

-
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considered somewhat dubious. However, the findings of studies of
perception of innévation are clear in one respect —_};tgle commonality of
perception of innovation exists. It must be concluded that perception of
innovation is a subjective process dependent upon the internal value system
of the individual, as is suggested by the analysis of perception generally
(e.g. Brumer, 1951) and by phenomenological psychology (e.g. Kelly,
1955; Rogers, 1959). The potential adoption population, be it an indust-
rial sector or the farming community, was seen as being segmented, rather
than a collective of homogeneous units, be they individuals or companies.
Obviously an industrial sector, for example, will contain different sized
companies and those operating in different areas of the market place. Such
differentiation 1s likely to generate differing requirements, which would,
in turn, be reflected in their perception of innovation. Such a paradignm
was applied by Kivlin and Fliegel (1967), who compared the perception of
farming innovations by individuals with different sizes of operation
(small-scale and middle-scale dairy farmers) and demonstrated that differ-

ences existed between the groups.

The industrial/organisational context was chosen for this study aslit
1s generally recognised that the adoption of innovation in this situatipn
is’ commonly the product of a group decision-making process. Moreover the
individuals involvéa are us#Llly occupationally distinc£ in terms of préf“
essional speciality (e.g. engineer, accountant) and hierarchi;al level
within the organisation. It was,ltherefore, possible to cétegorise indiv-
idﬁals in terms of a number of variables, with the expectation that indiv-
iduals who were similar in these terms would demonstrate commonality in
perceptions; such a view being suggested by Law;enCe and Lorsh (1967), when

they stated that industrial practitioners would maintain interests conson-

ant with their role. - The combination of techniques designed to elicit
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percept;Ons of innovation and information by which they could be class—

ified, generated a practicable experimental paradigm for the exploration of
differential perception of innovation. The industrial/organisational

context has the added appeal of being a relatively under-researched area.

Differential perception of innovation, as discussed by Rogers and
Shoemaker (1971), is a relatively crude concept, somewhat akin to market
segmentation. The Iinadequacy of such a concept to provide a framework
for the study of differential perception of innovation became painfully
clear in the course of the research. Consequently the theﬁretical basis
of the study was reviewed and literature outside that normally considered
within the diffusion of innovation area was examined to provide insights as
to the nature of the process involved. The product of this analysis was a
re-think of the research problem. In essence the basic assumption inherent
in differential perception of innovation, that perceptions of innovations
were attributable to sub-groups within the potential adoption population
was strongly questioned. Instead a more phenomenological analysis was
attempted, in which it was prOpOSEd’that perception of innovation was the
product of individual, rather than group factors; this undoubtedly being a
“paradigm switch” ’(Kuhﬁ, 1970) within this project and possibly in the .
field generally. Therefore the life situation and experiences of the
individual becgme the primary determiﬁants of perception of innovation,
with social ﬁrocesses and current occupational needs and experlences

generating only a proportion of a person's perceptual construction.
i ,

Differential perception of innovation, while seemingly a departure
from the conceptual framework which preceeded it, is in fact an exercise
in “normal science” (Kuhn, 1970). The researcher or practitioner, when

considering the introduction of innovation, of necessity and generally with

ea = -a P - e
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good reason, constructs a boundary around those he considers eligible to
adopt that innovation = the potential adoption population. Few, if any,
innovations would be considered as wuseful to all of humanity and thus,
although he may not realise it, the researcher or practitioner has already
accepted the operation of a differential perception process. The actual
recognition of 1its operation by Kivlin and Fliegel (1967) and Rogers and
Shoemaker (1971) is therefore only a slight modification of approach, prop-
osing a 'little population' (sub-group), within a 'bigger population' (the
potential adoption population), which is itself part of a soaietz and so

One-

If one seeks to account for variation within a population by proposing
that it 1is constituted of sub-groups, which can, in turn, be considered
'populations' and subjected to the same analysis, the ultimate destination
is at the individual 1level. Indeed, the idea of a "population" or of a
"sub=group” 1is itself a construction of whosoever finds it convenient to
think of collections of individuals in this way. When a reséatcher applies
such a notion 1t should be with some recognition of the assumptions that
are being made about the prope;ties of the individuals involved and what
aspect of their behaviour is being studied. If one categorises an indiv-
idual in some way, %t is in the interest pf convenience and with the éxﬁéc-
tation that it will aid the making of useful predictions. However, the

probability of success associated with those predictions would be directly

related to the relevance of the category to the behaviour being considered.

Within the organisational context the successful selection of Yari-

ables which can be used to categorise individuals is dependent upon the

extent to which the conception of the organisation itself 1s appropriate.

1
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Expectations of differential perception of innovation occuring within this

context relies on assumptions of role specialisation, derived from a
broadly bureaucratic model of organisational function. That such "stereo-

types” of organisations apply can undoubtedly be questioned:

"These  stereotypes have  been formulated for
analytic convenience, and that is quite reasonable.
However, they are derived from a limited span of
empirical research. They rely upon an assumption
which remains open to further investigation, namely
that the structural components of the stereotype
will in practice vary together proportionately.”

(Child, 1970)

If organisations do not function as predicted within such models,
then hypotheses derived from them are unlikely to be suported. It may
also be found that the 'general rules' do not apply under certain condi-
tions, one of which could be innovative decision-making. Certainly organ—
isations face difficulgies in coming to terms with innovation, if their

structure is too rigid:

“Another dysfunctional consequence within the
organisation itself is the lack of innovative and
spontaneous behaviour necessary for effective
organisational functioning. It is impossible to
prescribe role requirements precisely and complet=
ely or lay down rules with sufficient specificity
to cover all contingencies arising in-a single week
of a complex organization. An enterprise must rely
both on stable role patterns and-the spontaneous
actions of people directed towards the accompl-
ishment of organisational goals. An almost exclus—
ive . emphasis wupon rule enforcement, with its
resulting rigidity, can destroy this innovative
aspect of organizational functioning.”

(Katz and Kahn, 1978)
It must be récognized, therefore, that the effects of role in determining
cognitive functioning may be confounded when innovative decision-making

is . involved, to allow the individuals the degree of “spontaneity”
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necessary.

The organisational and phenomenological qualities of the research
problem, as documented earlier, generated a number of difficulties, some
of which have proved beyond resolution. The diffusion and adoption of
innovation are undoubtedly complex phenomena and this work cannot claim
to have provided fundemental solutions to the issues involved. The descrip-
tion of the research process, as presented here, is also in one sense
inaccurate. Much of the incremental nature of the research has been lost
in the interest of clarity. The document itself has been organised into
three parts: the first providing a general overview of the research, the

second seeking to create a conceptual framework and the third detailing

the methodology and findings.
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CHAPTER TWO

SPECIAL FEATURES / AIMS and OBJECTIVES / CONSTRAINTS
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Special Features

The research as a whole, in terms of the area chosen for study, is
probably unique at the present time. Differential perception of innovation
has, as yet, been rarely researched and the same applies to the adoption
of innovation within an organisational context. The combination of these
areas, leading as it does, to the study of true collective decision-making
involved in the adoption of technological innovation in an organisational
context, resulted in ‘a rewarding, though at times difficult, research
project. The research, being of an exploratory nature, attempted'to tackle
basic concepts, particularly differential perception of innovation itself.

To achieve this a widespread search of literature was conducted and mnlti
iple research methods utilised. A high level of cooperation was achieved
between the researcher and members of the companies collaborating in the
study; there having been three large manufacturing companies and two small
ones involved 1in the overall designl. Respondents and contacts within
the compan;es influenced the research in a number of ﬁays, not only-in
relation to methodological 1issues, such ‘as identificafion of snitablér
innovations to act as a focus for study, but aléo in discussioné'of theé
wider %mnlications of an analysis of the anoptidn of manufacturing innova-

tion.

Aims and Objectives

The nrimary aim of the study was to advance understanding of the

adoptlon of technological innovation, specifically by clarifying the nature‘

and dynamics of differential perception of innovation. To achieve this- '

1. Data collected from the small companies have not been included in
the material presented here. .
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there were three main objectives:

1) To establish the operation of differential perception of innovation
effects within the organisational context.

2) To gain 1nsights_into the nature of the group decision—-making proc=
esses generally involved in the adoption of innovation in the
organisational context.

3) To discover groupings of perception of innovation attributable
to classifications incorporated into the research design, such
as Occupational Role and Management Level.

The objectives were seen as steps in the search for understanding of

the differential perception of innovation process, rather than an end in

themselves. It was the overall aim, albeit an ambitious one, wﬁich was

seen as important.

Constraints

The major constraint upon the research was one of time, both the
researcher's and what could realiétically be expected of the respondents.
A number of issues raised during the research apfeared worthy of lengthy
and intensive study; however time was not available to give them the
attention necessary. A related conceptual and methodological constraint
concernéd the setting of boundaries in the research process. Obviously
any researcher would like to take as wide as possible a view of the topic
under consideratioﬂ. Certain factors which suggested themselves as
possibly Operatfve in the differential perceptioq of innovation proéess,
for example the personality of the 1individual, were excluded from the

design.
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CHAPTER THREE

SUMMARY OF FINDINGS
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Data for the study was collected by multiple methods, specifically a
major case study and two surveys. The case study examined the development
of a Computer Aided Design (CAD) system by omne company, Automotive Systems
Ltd. (ASL), for its own use and was used to explore the nature of differ-
ential perception of innovation as it relates to other facets of the organ-
isational context. The two surveys were used to provide a more precise,
quantitative approach to the analysis of differential perception of innov-
ation. Survey I was conducted mainly within two manufacturing companies,
known as Company X and Company Y for the purposes of this study, using a
face~to—face characteristic of innovation method developed for this res-
earch. Survey II used a sel f-completion questionaire, developed from the
method used in Survey I, on a sample of practising managers engaged in
part~time management education, principally the DMS. Survey I presented
the individual with a list of innovation characteristics (eg Initial Cost)
and asked him to select those he would use to evaluate technological innov-
ation ( Characteristic Choice ); the rank order of those characteristics
( Charaeteristic Iéportanee‘.) and innovation ratinés ( Characteristic

Ratings )1 Survey II utilised '"Characteristic Choice' alone. Survey II

]

al though not generating as much detailed information as Survey I, was en—

gaged 1in to provide a larger sample than had previously been possible with
the tiﬁe—consuming face—~to-face method; To clarify rhe aims of the study a
number of eeerational hypotheees were developed utilising the variables
( known as the 'Classifying Variables' ) which were used to categorise the

individuals who assisted in the study = these being organisationally relev-

ant factors such as the iudividual 5 level in the hierarchy ( Hanagement

{
1. These Characteristic Ratings, however, have not been drawn upon
within this account of the research.
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Level ) and professional speciality ( Occupational Role ). The final hypo-

thesis, suggested that perceptions of innovation were the product of a

number of variables, this being termed the "Multidimensional Hypothesis".

The Computer Alded Design case study provided a number of indicators
as to the nature of differential perception of innovation, the effect of
experience 1in establishing perceptual outlooks and its importance within
political processes. The case describes the development of a CAD syétem by
the Body Design area of Automotive Systems Ltd. The company were of the
opinion that CAD systems then available were unsuitable for their needs
and, although they had no experience of such development, decided to build
their own. The project encountered a number of problems, the first atteﬁpt
at developing a system reaching an impasse. There were a number of indiv-
iduals involved in the early stages of the developﬁent, operating under
different occupational'paradigms and many of the difficul ties could be dir-
ectly related to the consequences of this for their perceptions of the inn-
ovation. The implementation team consisted of engineers from Body Design
itself, computer professionals supplied by the Computer Services Department
and a computer consultant who specialised in graphical software. Unfortun-

ately they failed to reach a consensus as to the aims of the development

and thereby achieve a successful completion.

.

After two years' development work, the team had produced nothing wﬁich
worked. This became starkly clear when two of the Bo&y Design engineers
produced' pictures on a screen for the first time, for their own purposes.
At the request of the Head of Body Design, this was developed into a small
scale, though usable CAD system. The CoﬁputerIServicés Department and the
computer consultant ceased to be involved and the enginéers gradually
improved the system. This stage of the case; which lasted around eightéén

months, was a much more productive and painless process than the previous
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development, emphasing the reduction in conflict and differing perceptions
when those involved operate within the same occupational paradigm. However,
Ehis was not to last as top management, who had previously taken a somewhat
laissez=faire approach to CAD, decided to review all computer developments.
CAD was re-examined by different occupational and departmental groups with-
in the company, including Computer Services and it was decided to abandon
the internal development in favour of an externally purchased system, which
would satisfy the requirements of areas other than Body Design. Again,
perceptual differences could be seen -~ the Body Design engineers emphasis
upon "Ease of Use” was discounted in favour of the Computer Services Dep-
artment's desire for "Transportability” ( the ability to run on any mach-
ine ). This, moreover, demonstrates the importance of perceptual differ-

ences within political processes.

For the quantitative analysis, most attention was paid to the Survey
I data; the Survey II results being generally supportive. A number of
differences in perception of innovation were established within the frame-
work of the "Basic Measures” analysis that examined which innovation char-
acteristics were chosen frequently or thought important by the respondents,
such that differential p;rception of innovation effects cannot be denied.
If one examined the Characteristic Choice or Characteristic Importance
data, it was clear that while some commohality did exist in relation to
such characteristics as "Reliability” and "Re-sale Values", there were wide
differences in the perceptions of the members of different groups, as def-
ined by the Classifying Variables. Taking Occupational Role, as was done
in Chapter 12, indicated, for example, that Production role hplders chose
"Initial Cost" far less often than other groups. When specific roles were
compared, some of the differences were difficult to explain, such as that

Production Engineers chose "Relative Advantage" frequently, when Engineers



27

(those involved primarily in R & D ) did not. There was also a suggestion
that the Management Level variable might not be linear — while "Top Manage-
ment” and "Lower Middle Management" chose "Variations in End Product” freg-
uently, "Middle Management" chose it infrequently. The Characteristic Imp-
ortance data also supported the Differential Perception Hypothesis. For
example, Production personnel saw "Raw Material Costs"” as highly important
and Accountants saw it as unimportant. Again, there was evidence of common-
ality of perceptions, with the majority of groups perceiving "Time Saving",
"Operator Comfort" and "Effects on Noise™ in a similar way.

-

The predictions made under the Occupational Role Hypothesis received
some support from the findings, such as Production Engineers choosing
“"Relative Advantage” frequently and Production personnel thinking "Effects
on Labour Requirement"” important. Al though there was a quantity of
information confirming the expectations generated, it was insufficient
to truly wvalidate them, highlighting the lack of parameters for making
such predictions and reinforcing the need for research such as the present
project. However, 1t was also clear that the measures of character;stic
'value' were not always eliciting comparable perceptions of innovation.
Whilst 1t could be argued that the same characteristics would be both
chosen frequently and thouéht/important, this proved not to be the case.
Taking “Perceived Risk of{Adoétion“ as an example, it was clear that-while
this characteristic was not frequently chosen, it was considered important

by those who did choose it. This phenomenon alone was a demonstration of

differential perception of innovation.

The second approach to the data analysis, through Hierarchical Cluster
Analysis, which grouped individuals according to their perceptions of inn-
ovation (45 suggested by Lin and Zaltman, 1973), was adopted to clarify.the

nature of the differential perception process. - The attempts at explainiﬁg_
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the causation of perceptual similarity, often indicated localised effects,
such as current or past work experience and tﬁe membership of particular
adoption teams. However there was also evidence of more general trends and
the relative importance of the different Classifying Variables. It was
found that Occupational Role, Management Level and Organisational factors,
were more important than the other variables, as might be expected. Organ-
isational structure proved particularly strong, the majority of perceptual
links occurring within the companies and many being demonstrated at a dep-

artmental level.

Analysis in terms of Occupational Role demonstrated that Computing
and Finance personnel tended to form tighter perceptual groups than did
the members of the other roles. A recurrent theme in the explanation of
perceptual 1links proved to be in terms of a 'Productioﬁ/Production—
Enginéering Orientation', wused when groups were found containing Product—‘
ion, Production Engineering and Engineering personnel. These roles were
not distinct in perceptual terms, apparently as the product of similar
experience; there are a number of suggestions (e.g. Griffiths, 1979) that
the career paths of such individuals are not distinct, there being many
transfers between production and engineering functions. By way of contrast
Computing and Finance roles, particularly the latter, are functionally

distinct and therefore generate more identifiable perceptions of inmov=

ation.

I
. The effect of work experience as a determinant of perception of innov-

ation was further reinforced by the presence of individuals who were
perceptually grouped with members of other role groups. In these cases
current or past experience could be demonstrated as causal. TFor example,
there was the Technical Director who was perceptually similar to computer

personnel, who was the head of a Computer Aided Design department and the
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Works Manager, who, though classified as occupying a production role, was
perceptually grouped with engineers =— his previous means of empioyment.
Specifically phenomenological explanations were also made, where indiv-
iduals were grouped with significantly higher or lower Management Level
groups, than they occupied. Such individuals were termed 'upward looking'
and 'downward looking' respectively, in the belief that they identified
strongly with the groups with whom they were perceptually associated.
However, it was recognised that this form of explanation makes analysis of
differential perception of innovation difficult, this state being aggrav-
ated by the presence of 'stepwise linkage' - the grouping of individuals in
which different causes of perceptual similarity were seen to exist for each

of the links.

The overall complexity of the pattern generated by the findings, sug-
gested that while predicting perceptions of innovation using some classif-
icatory system may have probabilistic value, it will not necessarily be
validated by individual cases. Consequently it must be concluded that it is
the 1life experience which is important, with occupational function only
controlling part of the proceés. Moreover, the extent to which an organisa-
tion seeks to define an individual's role in strictly functional terms may
vary for individuals and most ceértainly for organisations.3 The reali-
ties of organisational lifé are that individuals are given tasks in line
with their abilities and experience, often irrespective of supposed funct-
ion. It would also seem likely that role definition breaks down under
conditions of uncertainty, such as that involved in innovative decision-
making. In the final analysis perceptions of innovation can only be
typified at the individual level, though with recognition of commonalityi

between individuals.

3. Whether the organisation is "mechanistic™ or "organic” (Burns
and Stalker, 1961), for example.
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PART TWO

BACKGROUND TO THE RESEARCH
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CHAPTER FOUR

INTRODUCTION
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If one wishes to study Differential Perception of Innovation it is
neccessary to develop some understanding of the term, preferably an
analysis which Qas the possibility of generating worthwhile reéearch
hypotheses. Examination of the literature makes it ;lear that there are
no theories of differential perception of innovation, nor modelslof how
such a process would operate. This is not to say that ideas about differ-
ential perception do not exist. In very simple terms a theory of such
perception can be proposed, in which differential perception of innovation
is just that individuals perceive innovation differently. In many ways it
can be viewed as a market segmentation concept, in which individuals.as a
result of their needs, experience, current environment and so forth per=
ceive and react differently to innovation, thus producing rule—of;thumb
expectations of behaviour: "Snow blowers sell better in Toronto than:they
do in Texas" (Faris, 1967). This is similar in conception to consumer
research, where "representative samples" are sought, using sampling frames,
stratified sampling and so on to ensﬁre that an “even mix" of all view-
points in the population are obtained; causing Belson (1959), for example,
to propose a classificatory system based upon the “principle of Biological
Classification", in which respondents could be analysed in terms of a tree
structure. The nodes being based upon criteria such as séx, age and éo

Oonle

T

We therefore have an expectation that an individual's adoption behav—
iour will in some way be related to his perception of innovation, which in

turn 1s the product of some form of personal characteristic. At the
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outset of the present research such analysis appeared to offer a viable
framework for empirical study. If measures were made of both perceptions
of innovations and 4individual characteristics of a relevant nature, it
would be possible to cofrelate the differences between both measures and
thereby establish the presence of a differential pérception process. Cert-
ainly the work of Kivlin and Fliegel (1967) and their comparison of the
perception of farmers who worked different quantities of land, suggested
that such a goal should be attainable. 'In practice the exploration of
differential perception effects proved more complicated, which led to an
attempt to provide a more meaningful analysis of the concept. This part is

the product of that search for meaning.

-

The wide range of endeavours studied within the diffusion of innova-
tion framework has made it difficult to provide a satisfactory definition
of a central concept - that of "innovation” itself. A particular confusion
concerns the distinction between innovation and invention. While the lat-
ter may be highly novel it may not be used in practice and therefore can be

distinguished from innovation in this respect, for example:

[

"An innovation in the economic sense is accompl~
ished only with the first commercial transaction
involving the new product, process, system or dev—
ice, although the word is also used to describe the
whole process.”

(Freeman, 1974)

While “innovation™ can be réstricted to only thafRQHich is-sigﬁificantly
novel, in terms of a particular culture;'this ﬁoﬁf&.ex51ude manf ;éﬁ&ieé,
including fhe pfesént one, from considéfation ésﬂ;a;t of tﬁis bﬁd}iof know-
ledge. For the purposes of this study, therefore, a general definitiﬁn has

been taken thus: _ \ o Cithae, e o : Lt
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"An innovation is an idea, practice, or object per-—
ceived as new by an individual. It matters little,
so far as human behaviour 1is concerned, whether or
not ' an idea is 'objectively' new as measured by the
lapse of time since its first use or discovery. It
is the perceived or subjective newness of the idea

for the individual that determines his reaction to

it. If the idea seems new to the individual, it is
an innovation.

(Rogers and Shoemaker, 1971)

As wlll become clear in later chapters, the innovations chosen as the basis
of this study were of varying degrees of novelty, in terms of the industr-
ies 1in which the companies contributing to the study were concerned, how—

ever, all were 'new to the firm'.

Historically the field of Diffusion of Innovation can be seen as a
progression from the work of Tarde (1903). After an initial focus on the
essentially statistical analysis of the diffusion process = the spread of
a new idea, product or practice = attention moved to discovering reasons
why diffusion occurred in the way it did. Examination of diffusion curves
clearly demonstrated that the rate of adoption, time for a particular
adoptian level to be -attained and so on varied across innovations, such
‘that statisgical modelling (e.g. Mansfield, 1973) met with liﬁtle success.
Given that people adopt innovation and that some people adopt earlier than
others, the obvious starting place for the.search for factors involved in
diffusion was with the individual. Thus a number of studies, i&cluding the

classic Ryan and Gross (1943) work, concentrated upon the characteristics

I ! -
of the 4individual: age, 'social status and so forth. Undoubtedly these
researches were productive in adding to the understanding of the diffusion

process, but were unable to satisfy the requirements of truly explanatory

concepts.

The failure of one approach generated another, that of Characteristics

4
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of Innovation. If the nature of the persons involved was not a prime cause
of differences found in adoption behaviour, then possibly the nature of the
innovation itself was a significant facgor in the process. Thus studies
such as Fliegel and Kivlin (1962 (a)) and Kivlin and Fliegel (1967) were
conducted. In these researches the primafy focus was the perceived charac-
teristics of the innovations themselves, as viewed by the individuals who
would be interested 1in adopting them. This area of innovation research
became conceptually and methodologically sophisticated. Primary innovation
characteristics were identified by Rogers (1962), which were believed to be
applicable to the majority of innovations. However it was also recognised
that some specific characteristics might be more applicable to particular
innovations or types of 1innovation. Zaltman (1973), for example, wrote
that "all attributes do not pertain to all possible innovations.”™ Thus
there was some uncertainty as to the evaluation of innovation attributes,
in the absence of 'objective' criteria as to the nature of the innovation;
unfortunately it is difficult to predict which attributes of an innovation

will be perceived as important by the adoption group on an a priori basis.

To further aggravate this _problem it ‘Wbuld appear that different
individuals ﬁithin an adoption group also -select different innovation
characteristics for their evaluation of technological innovation, such
that some attributes prove more important than_others. This was reflected
in the results of characteristic studies as an apparently random variation.
Thus it may have been found that the adopter of some innovation perceives
some characteristics in a highly unfaQourable‘ligh;.' Froﬁ thié it could be
concluded that he considered these characteristics as relatively unimport-
ant, outweighed by other features that were perceived positively. This was

certainly confirmed by the experiences of the researcher, when involved in

i}



36

a study of characteristics of innovation (Hayward and Masterson, 1977). It
is also very much the picture that develops when characteristics of innov-
ation literature 1s reviewed. Like the individual attribute studies,
characteristics of innovation research has elucidated some of the concepts,

but failed to truly account for the variation in the diffusion process.

We thus have research findings which demonstrate high variability
within groups where similarity was expected, such that it was difficult to
distinguish between groups such as adopters and nan—adapters. In the past,
diffusion research has developed in response to such 'failures' of the then
current theoretical and methoéological structures, in the same way as have
other scientific endeavours. We therefore have a process from the statist-
ical orientation, through the individual attribute models to the charact-
eristics of 1innovation approach. The latter, too, has been found wanting
and a "new paradigm” must be developed. However the research does not

operate in a vaccuum, nor can reference be made to an "objective reality”

which might illuminate the new direction to be taken:

"Even though Lakatos and Popper wrote of a 'third
world' (the world of truth and objective knowledge)
the world revealed (or constructed) by scientific
theories cannot exist apart from the human mind.
To assert, as these writers do, that anything
exists apart from thought 1s meaningless. Thus
there can be no scientific knowledge free of
presuppositions, and it is therefore impossible to
get to the bottom in any verification process.
When we speak about the 'facts' we are speaking
about what people 1In a given socidl milieu at a
given time accept as facts. If this milieu happens
to be considered a scientific community, then we
can speak of 'scientific facts'."

(Phillips, 1973)

If we accept that knowledge is the product of the conceptual ' frame-

work, and it can undoubtedly be argued that such a viewpoint is inherent in
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a differential perception theory, then analysis of the nature and devel-
opment of differen;ial perception of innovation must be attempted. If the
1dea of differential perception of innovation is a reaction to difficult~-
ies with earlier concepts, why was this form of explanation accepted?
Admittedly this 'theoretical innovation' has not been widely adopted as
yet, within an empirical framework. However, the concept is highly
acceptable to the innovation theorist; it is suggesﬁed as a product of a
surrounding 'Cultural Climate', which pinpoints the importance of subject—
ive analysis in understanding human affairs. Certainly Kivlin and Fliegel

(1967) wrote:

"The 1importance of perception as a key dimen-
sion in behaviour 1s quite generally accepted in
sociological research and is seen as crucial to the
understanding of the diffusion process.”

and

-"An integral part of social - psychological theory
and research, the concern for perception as the
behavioural meaning, given to objects of ideas has
a very wide range of expression and interest.”

If we wish to argue that a particular notion arises from a Cultural
Climate, as has been done for the accep;ance of innovation (Rogers and
Shoemaker, 1971), then some measure of that climate must be attempted.
When one examines differential perception in depth, there éomes an increas-
ing awareness of the similarity of thié éoncept to other scientific, part-
icularly social science, ideas. Obviously this is in part a direct result
of the use of theoretical notions from other disciplines. For example,
Chatterlee and Gangully (1977) in their study of “Différential Percéption

of Certain Industry-related Concepts”, utilise the work of Newcomb (1958)
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as follows:

"Newcomb (1958) suggests that cognitive similarity
between two persons leads to identical orientation
in them towards a specific object. This implies
that cognitive structure develops a frame of
reference against which attitudinal reactions are
to be evaluated.

"In industrial situation man's relation to job
determines to a certain extent his cognitive
structure. The degree of Jjob involvement may be
conslidered a contextual frame of reference for
cognitive similarity”.(sic)

The work of Bruner and Goodman (1947) concerning the relationship between
class and perceptual behaviour, has been used by many researchers as a
demonstration of the effect of culture on perception. They demonstrated
that .class acts as a determinant of perceptual behaviour, producing the

“cognitive similarity“ referred to by Chatterlee and Ganguly (1977).

The way that individuals and groups define reality can be analysed
in terms of “paradigm" (Kuhn, 1962, 1970). Such a paradigm acts as a
filter applied by the person, to simplify his dealings with the world and

is so much inherent in this process that he is umaware of it:

"As Kuhn and others have shown, we normally become
explicitly aware of paradigms only when they are
contradicted. Likewise, the boundaries or rules of
situated interactions tend to become apparent omnly
. when they are contested. Stated conversely, para-
digms constitute not only a structure of selective
attention, but also one of inattention by which we

screen out aspects of our environment that 'don't
count'.”

(Brown, 1978)

Thus we have a further indication of the importance of subjectivity in the

Kuhnian conception of science, which has implications for sociological
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theory:

"The sociology of knowledge, therefore, must
concern itself with the social construction of
reality. The analysis of the theoretical articu-
lation of this reality will certainly continue to
be a part of this concern, but not the most import-=
ant parte. It will be clear that, despite the
exclusion of the epistemological/methodological
problem, what we are suggesting here is a far-
reaching redefinition of the scope of the sociology
of knowledge, much wider than what has hitherto
been understood as this discipline.”

(Berger and Luckmann, 1966)

We must conclude that sociologists, particularly ethnomethodologists,
are convinced of the importance of subjective experience; the belief that
understanding of social phenomena are only “accessible from within - via
meaning inhabiting the minds of the actors™ (Bauman, 1973). Differential
perception of innovation in recognition of this cﬁltural climate must
necessarily move beyond a 'market segmentation' structure. We are not
simply dealing with a behavioural response which can be correlated with.
some personal characteristic, but rather a cognitive structuring which
derives from these personal characteristics. However, to operationalise
the differential perception notion it is necessary t§ work within some
context which gives meaning to the concept. Obviously social research
cannot work in a vacuum, but must identif; measurable variables, such as

farm size (Kivlin and Fliegel, 1967), managerial attitudes (Chatterlee and

Gangully, 1977; or adopter categories, as proposed by Rogers and Shoemaker
(1971).

For this study, perceptions of technological innovation within manu-
facturing organisations were seen as offering great potential for imple-

menting the differential perception concept. Technological innovation can

be defined as follows:
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*We define as a technological innovation an entire-
ly new or technically improved product or process
which is offered for sale to potential users. This
definition distinguishes carefully between an inv=-
ention and an innovation, for an invention is mere-
1y an 1idea for or a prototype of a new product or
process and does not become an innovation until it
reaches the market. Most inventions never become
innovations, they fall by the wayside on the long
road from idea to marketable product.”

(Braun, 1984)

However, as the main part of the research was performed within manufactur-

ing organisations a more precise definition is necessary:

"Technological innovation is a term of great gener-
ality and in this paper we shall concentrate on
that aspect of technological innovation which has
the most direct bearing on manufacturing efficiency
~ manufacturing innovation. We define manufactur-
ing innovation as a new method of producing an
essentially established product by an essentially
established process. Manufacturing innovation
usually involves the installation of novel machin-
ery and/or novel methods of controlling the manu-
facturing process. Very often the efficient use of
the innovation requires a variety of organisational
changes, but changes in organisation alone do not :
constitute manufacturing innovations. If a robot is
introduced to spot-weld or to spray paint, this
does not necessarily involve any - change in the
product or process, yet 1t constitutes a major
technological innovation. Similarly a numerically
controlled machine tool, a computer controlled
automated warehouse, an automated ‘feed to a mach-
ine; all these are examples of manufacturing
innovation.” '

(Braun, 1981)
The introduction of technological innovation in the industrial/ organisa-
tional situation, including manufacturing, commonly involves a number of
individuals; Baker (1977), for example, found. that tw;-thirds of adoption
decisions involved more than one manager. Differeﬁces bet;een individuals

involved in such group decision making will hafe obvious cbnsequences:
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"As a first consideration 1t must be recognised
that group members will act according to their own
cognitive world, i.e. the way in which they perc~
eive, believe and think about events and people
around them. Their views and reactions may there-
fore be better understood by reference to their
apparent cognitions and the determinants of those
cognitions such as physical and social environment,
personal needs, physiological structure and past
experiences. For example, group members may have
different 'mental sets' which cause them to view
the same event quite differently (e.g. the account-
ant may see iIncreasing labour turnover as a rising
problem, but the personnel director may see it as a
failure in supervision). That is to say, the same
objects or events may have different meanings for
different percelvers. This can explain, for inst-
ance, a profound difference in approaches to the
same corporate problem which may become evident in
a meeting of sales, production and accounting
personnel.”

(Parker, 1980)

Thus, differential perception effects would appear highly probable

within an organisational context. Certainly the findings of Chatterlee

and Ganguly (1977) support this proposition:

»

“Weaver (1958) observed that managerial personnel
as a distinct group had characteristic ways of
evaluation of certain concepts and these were
significantly different from that of labour. The
present findings, however, present’ a different
picture. Apparently the two groups [middle and
bottom level managers] belonged to the same organ—
isational category. But the differential psycho=
logical past in Job situation developed discri-
minative cognitive structures 1in them. This was
revealed in their attitudinal reactions to job-
related symbols.”

and

“The results of the present study further support
the notion that the degree of job involvement of an
employee can act as a referential variable and can
influence his cognitive evaluation of various job-
related concepts. Job involvement after its
initial formation can be considered as a stable
personal characteristic and remains more or less
independent of changing situational variables.”
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The establishment of "Job~related concepts” c¢an be seen as the product

of "secondary socialisation”™, the "internalisation of institutional or

institution based 'sub-worlds'™ (Berger and Luckmann, 1966).

Given that the organisational context offered the pqtential for
identifying differential perceptions -of innovation, it was necessary to
attempt to provide predictors of such effects. The final chapter of this
part seeks to examine the literature available on industrial innovation,
group pfocesses, roles and organisational structure. A significant study
is that of Choffray and Lillien (1978) and tﬁeir comparison of personnel
involved in the purchasing of industrial air conditioning, which demon=-
strates perceptual differences. Generally, however, such information as
was available left much to be desired in applicability to this study and

was referred to in an effort to extract whatever pointers were available.

Thus far the rise of differential perception of innovation as a
reaction to the failure of previous diffusion approaches has been disc—
ussed. The acceptance of the concept has been described as the product of
a cultural climate and this demonstrated ;hrough what are believed to
products of, and contributors to, this climate. The essential nature of
differential perception of innovation, however, remains umnclear, although
some progress has been made. Doubts about what is meant by certain
concepts, the use of certain variables and so on, may be inherent to social
study, as is believed by the ethnomethodologists; there may indeed be no
way of "repairing the accounts”™ (Tilley, 1980) to provide objéctivity- We
may therefore strive for, but never attain the establishment of the
"interval” (Russel, 1969) of relativistic physics, by which events could be
compared; and, particularly within the social sciences, be left with

inherent uncertainties:
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"The empirical basis of objective science has thus
nothing 'absolute' about it. Science does not rest
upon solid bedrock. The bold structure of its
theories rises, as it were, above a swamp. It is
like a building erected on piles. The piles are
driven down from above into the swamp, but not down
to any natural or ‘'given' base; and if we stop
driving the piles deeper, it is not because we have
reached firm ground. We simply stop when we are
satisfied that the piles are firm enough to carry
the structure, at least for the time being."

(Popper, 1959)
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CHAPTER FIVE

CRITICAL REVIEW OF DIFFUSION OF INNOVATION LITERATURE

\
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Diffusion of innovation was defined by Katz (1963) as:

"The acceptance, over time, of some specific item,

idea or practice, by individuals, groups or other

adopting wunits, linked to specific channels of

communication, to a social structure, to a given

system of values or culture.” . .

" Katz's definition covers the totality of the process in a way not yet
ﬁatghed Sy research studies. 1Initially, at least, the object of diffusion-
ists was the study of diffusion ovgr time,l vithout reference to other
.factors, although there was an awareness of them; ‘As the diffusion area
'developed, attempts were made.to identify those factors which determined
‘the rate of adoption of innovation, the most notable group engaged in this
reséarch being Rurai Sociologists. Studies were made of the personal
attributes and behaviour of the‘édop}ers-and non~adopters of innovation and
more recently the characteristics of the innovations themselves were
examined. These researches, while providing much useful information, havé
beén- sadly lacking in conclusive results. The présent researcher's exper-=

,-iénées in a previéus study of technological-innovation characteristics and

ﬁheirf"relationship to adoption/non-adoption and rate of diffusion, came to

‘the following conclusion:

"“Adoption  of an innovation is not seen as a simply

determined process but one controlled by a great

many factors. Depending upon particular circum-

stances some forces will be more in ‘evidence than’
others, a varilety of vectors producing the same

results.” - . - Con e

(Masterson-ahd Hayﬁard;;1§f9)

1. Tarde, (1903) S
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While other approaches to the diffusion of innovation have been
__explored, in recent years the predominant one has been that devoted to
the examination of the effects of innovation characteristics and the rate

ofwadoption. However this is changing, as Rogers (1977) writes:

"I feel that diffusion scholars today are in an era
of healthy discontent, in which we are questioning
several of the assumptions, modes and methodologies
of diffusion research.”

and also (Rogers, 1975):

e realisation of the limitations  of the
classical diffusion model are today leading to the
development of important modifications in it to
allow for particular conditions with which it did
not originally deal. The most important modifi-
cations in recent years have stemmed from an exten-
sion of the diffusion model from individuals as
innovation decision makers, to organisations. From
Iowa farmers to English industrial firms and U.S.
schools.”

~Interest in differential perception arose in reSponse'to difficulties

that , were encountered in earlier approaches to the diffusion process.

Historically, a development of thought and research methodology can be
perceived within the field of diffusion of innovation, such that current
-1deas  are é product of what went before. To understand differential
.pérce;tion fully it ii necessary to place it.in this historical context and

so 'this chapter is devoted to the development of the ideas which preceded

.this concept. R
T _

i

Rate of Adoption and Adopter Categories

Rate of diffusion has been an important part of most innovation

research and according to Katz et al (1963):

"Time is the key to diffusion research."

rd
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if the presence or absence of a_variable can be considered an index of its
iéég;tanee, then rate.of adoption certa;nly qualifies as important. Leaving
‘gside the work of the spatial diffusionists (e.g. Hagerstrand, 1967;
Morill, 1968, 1970), measurement of rate of diffusion, particularly over
tiﬁe, 1s widespread. The representgtion of rate of adoption - the cumul-
étive frequency of adoption curve — appears an almost essential part of any

document relating to the diffusion of innovation.

It has always ‘been recognised that the rate of adoption or even a
.'Ilevél of diffusion per se 1s not an end in itself.2 There is a need

" to establish diffusion rates in relation to other factors, which are
| 1pfq§en to be causal. Even so, some study has been put into attempts to
qgaﬁé;fy and model diffusion curves (e.g. Mansfield 1961), though these
ha%e been wunsuccessful. One difficulty that commonly occurs in relation
- to time of adoption 1is that of recall error - often this information is
wh@lif dependent wupon éhe respondent's memory. However it is generally
aécepted that the curves follow an approximate 'S' shape (Rogers and

Shoemaker, 1971, pp 176-7).

Fig. 1 The 'S' Curve

Cumulative
Frequency

4
! oo et e S— S S S— — S—— S— — —

Time

. 2. Tarde was probably'the first researcher to point out the need for
- correlates with the rate of diffusion. _



48

' If the cumulative curve is 'S'-shaped, then the frequency distribution
 should be of a bell shaped normal (or near-normal) conf%guration. Rogers
(i958) tested eight distributions, from different projects, but found that
half 0? them deviated significantly from normality. Even so, he later used
the: normal distribution as a statistical basisl of categorisation of
adopters:
| 1. Innovators | (21.5%)

2. Early Adopters (13.5%)

3. Early Hajority (34%)

4, Late Majority (34%)

5. Laggards (16%)3

Though these are only arbitrary categories, with sparse empirical support,
Rogers and Rogers (1961) found that they were consistent with respondents

- self images.

The Adoption Process

The adoption of innovation is generally characterised in the following
way:
(1) Awareness .

(2) 1Interest
(3) Evaiuatioe

(4) Trial

I(S) Adoption : i
(Rogers, 1962) '

‘While ~ this model, ' or * others. like it,4 have been used widely, it has’

3. . The percentages are simply statistical artifacts, the divisions being
' arrived at by 11mits ‘achieved by one or more standard deviation fronm
the mean. = _'e -?._‘. LT e s e

3 : e 5

4. A variety of stages have been suggested ranging from 3 (WIlkening,
1956) to 8 (Singh and Pareek, 1968) . :
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not been without criticism. For example Hassinger (1959) questioned
whether 'Awareness' 1s the passive process it is generally taken to be.
Cambell (1966) proposed a more complex model in which adoption decisinns
are ' seen as ‘"rational/nmon-rational” and in which Cognitive Dissonance

(Festinger, 1957) is seen to operate in the post-decision period.5’

Relationships between other wvariables and the adoption process have
éiéo been studied. For example Beal and Rogers (1960) found that earlier
,.ndnpters have a shorter innovation decision period than later adopters,
”nnd nthers have suggested that early adoptnrs have a longer trial perind.

However, the length of the adoption period seems to vary from innovation to

innovation: -

"How can we explain these. differences? Inno-
vations with certain characteristics are generally
adopted more  quickly; they have a  shorter
innovation-decision period. For example inno-
vations that are relatively simple: in nature,
divisible for trial and compatible with previous
experience wusually have a shorter period than
innovations without these characteristics.”

(Rogers and Shoemakef, 19?1)

Brandner and Kearl (1964) examined the. effect of "congruence"‘on fhe
rate of adoption. . They studie& the adoption of Hybrid Sorghum and found
"'nhat farmers who had. previously. adopted Hybrid Corn,6 were more likely
to ndopt this new-'variety and more quickly, with little or no trial. The

differences in rate of adoption caused Hayward Allen and Masterson (1976)

£ . vy

to propose the concept of Traditionalism , innovation being classed as

either traditional or non-traditional A tradltional innnvation was seen

as one which is compatible with previous experience and cultural norms and

s

- 5. 'This 1s an important point in relation to innovation methodology,
© . which'generally relies on recall data. .Respondents may well be
‘'reporting the rationalisations:of -their. decisions, ‘not: the ;conponents
-of the decision itself. (.. - ‘ -

AT
4 e

‘6. ‘Ryan and Gross-(1943). . -« . . ep oacein
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it is consequently adopted more rapidly. The relationship between an
innovation and the values of the potential adopter i1s an important one, and

possibly the only viable definition of innovation is one in these terms.

Communication and Information Sources

A common feature of some early diffusion work was the collection of
data about information sources, particularly reading habits. It was found
that innovative 1individuals tended to read more relevant literature, had

- greater change agent contact/ and made visits to centres where informat-

ion was available.8 Interest in media informétion became less prevalent

when the 'Two-step—flow-of-information' approach became more prominent.
Although the seeds of this theory were sown in the mid-forties (Lazarsfeld
ét'al, 1944), it was some time before it was widely accepted. According to
this model of the cammunication process, information provided by the media,

change . agents and producers of innovation impinges only upon certain indiv-

iduals, known as "OpinionaLeaderé." Other members of the potential adopt-

.ion population turn to these individuals for ad;ice about an.innovation and
tﬁis personal influence seems a critical part of their decision to adopt or
' not. This aép;pach to communication has formed the basis for a nuﬁber of
gtudies (e.g. C;leman et al, 1966) and has been generally found to hold
true. ‘Rogers and Beal :(1957-8), for example, take.the concept of opinion
‘leadership as read: . . . . . . : |

"The main purpose of this article 1s not to
add further . truth -claims:- to the earlier findings-
on the importance of personal influence in deci-
sion making. .. Rather,.the purpose is .to determine
if personal influence is more important: (1)
. at certain. stages in the decision making process
and (2) for certain individuals rather than
others.” ‘ '

" 7. .Many of these studies werefagricultﬁrally based,gwhére:active T
proponents of particular. innovations such as Extension Agents were.
in evidence. See Hoffer (1944) and Stone (1952), al so Rogers (1966)

8. _Often merely visits to 1oca1 touns and cities-.- - '
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A parameter of the coummunication process which has received some

attention is that of Homophilly-Heterophilly® (Lazarsfeld and Merton,

31964).I In these terms opinion leaders are seen as individuals who are very

much part of the social system, and hold high status within it (Homans,

. 1961). Homans also points out that the opinion leader is likely to be
“highly conformist in relation to norms valued by his group. The relation-

.- ships occurring between group members, the membership of more than one

group and their effect upon perception of innovation, particularly within

an organisational context, are of importance to this study. Consequently

. this area will be further examined in a later chapter dealing with organis-

“ations and innovation.

The Search for Factors Affecting Rate of Adoption

' Tarde (1903) set :the stage for much of the development of diffusion
research. He pointed out that it was the reasons for one innovation being
addptéd and another not, that was important. He also suggested that

diffusion followed an 'S' curve and that early adopters were more likely

.fo' be cosmopolite, and he identified the operation of opinion leadership.

Much of the diffusion work in thel30's and 40's (particularly the latter)

. was concerned with the indiviaua; attribhtes df those eligible to adopt

innovation, their beha#iour"ahdgéoprcgs of inforﬁatiﬁn.i The late 40's and

50's saw_the omset of research in which the characteristics of the inmmov-

*

ations themsélvéé .wafe_'géén:jéé ,imporﬁént-ﬁafiébiéé.to:study. This has
continued through to today, although it was at its height in Britain at

least, in the late 60's and early 70's as demonstrated by project SAPPHO

" (Achilladeles et al, 1971).

Probably the most influential study which examined individual attri-
butes was that of Ryan and Gross (1943), concerned with the diffusion

9. The extent of similarity of individuals, with the assumption that
' more similar individuals interact wmore readily. - :
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of Hybrid Corn. Using four adbpter categories, these workers correlated

i

the time of adoption with a number of variables such as age, social status
aﬁdhcosmopoliteness. The study appears to have acted as a model for later

" research in this area, however it has been said that:

‘

"

a great number of rural sociological studies
have followed on unimaginative 'variables-related=-
to-innovativeness' approach."”

(Rogers and Shoemaker, 1971)

Developments in studies of adopter attributes included Coleman, Katz
and Menzel (1957) and their study of the adoption of the drug "Gammanym"
) bi 'physicians. While pefsonal charatteristics such as professional versus

bétient orientated, standing in the community, etc were examined, they
also included sociometric measures. These proved ektremely useful in
mapping the pattern of diffusién — early adopters being part of an inte-

. grated professional and friendship network. In a coucluding note they

criticised other diffusionist work as follows:

. "... most empirical studies have either. treated and

S described a community, a factory, a hospital ward,

or any other large grouping of people as a single

unit, or else they have statistically analysed data

collected on hundreds or thousands ‘of single indi-

viduals as in a typical 'survey' study. What has

been missing until recently is study designs which

would explicitly take into account the structuring

of single” persons into larger units and yet allow
sophisticated quaptitative treatment."”

(Coleman et al, 1957)

. Fliegel (1956) compared six variables in relation to adoption of farm
. practices. It is interesting  to note that in addition to individual

.. ..attributec ..thic.. etud —-:ales.wincludes«-a..variable.relating to 'attitudes
h =]

' toward . farm practices'.. hIhisfappgars‘to;havg,led to a series of papers,

.o LT
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in ,which the relationship between innovation attributes and rate of
| ~diffusion was examined.l0 Characteristics of innovation such as Initial

Cost, Divisibility for Trial (trial on a small scale), Compatibility and

Saving of Time were correlated with rate of adoption.

Ostlund (1974) attempted to predict innovativeness in relation to
consumer purchases. Variables used in the predictor included both personal
énd innovation attributes. Six products not yet introduced to the market
-were subjected to this inquiry and one of them which was subsequently
_rétailed was used for a follow-up. The latter consisted‘of telephone calls
-tﬁ the respondents to ask if they had purchased the product. The behaviour

~of the respondents was compared with both the individual and innovation

attributes, and the results caused Ostlund to conclude:

"The evidence from . two studies of new consumer
packaged goods suggests that the perceptions of
innovations by potential . adopters can be very
effective predictors of innovativeness, more so
than personal characteristic variables.”

(Ostlund,1974)

Although these studiés (and most other similar ones) used approx-—

. imately 12 characteristics, Rogers (1962) proposed five main ones:

1

1. Relétive Advantage

2. Compatibility - -

3. Complexity . .. R
4. Trialability

5. ' Observability®

These tend to be accepted as the central characteristics even though

‘emﬁirical evidence of their applicability is patchy. However this may

10. e.g. Fliegel and Kivlin 1962(a), 1962(b), 1966, 1968; Kivlin and
" :Fliegel 1967, 1968: Fligel, Kivlin and Sekhon 1968.
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be because:

".es all attributes do not pertain to all poss=
ible innovations. Some characteristics are unique-
ly associated with particular innovations, where-
as other characteristics are irrelevant. Indeed...
an important task for future researchers is to det-
ermine under what kinds of situations particular
innovation attributes are 1likely to become sal-
ient."

(Zaltman, 1973)

Zaltman ' later 1lists a number.of characteristics that have been used

" in .i;novation research. While Rogers'-five characteristics are seen as

_ﬁhé‘ basic ones, most studies use 12 or more, either presented with a five
point agree/mot agree with statement ;r a Semantic Differential.ll

Rogers and Shoemaker (1971) in reference to this kind of’method wrote that

"other measurement techniqués should be explored.” They also refer to

eight studies of the relationshiﬁ betﬁeen perceived attributeé and rate

'_ of adoption and examine Ehe percentage variance in rate of adoption expl=-

ained. The values range from 49-87% with a mean of 66.25%, suggesting that

significant improvements could ‘be made.

Thus perceptions of innovation, while providing.indicators of adoption
behaviour on the whole fail to account. for much of the variability
observed. The student of adoPtion behaviour is left with a need to explain

the failure of pérception of innovation measﬁres, to clarify the causes of

; '
 the apparently random error. The researcher's experience of characteristics

of technological innovation work, = suggested. that potentlal adoption
populations were not homogeneoﬁs and therefore could not be expected to
perceive innovation similarly. The literature supports this proposition,

'taking as a . starting ' point the differences between producers and users

11. Osgood (1952)
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of innovation:

"The  salient characteristics of " an innovation
as seen by dits originator need not coincide
with those perceived by an adopter or potential
adopter. Furthermore the characteristics of an
innovation which are considered important before
adoption may yield in perceived importance to other

factors once the adoption is made and some time
has passed.”

-and:

"Thus the salient characteristics of innovation may
vary over time within the viewpoint of any part-
icular observer. Moreover, beyond the adopter—non-—

adopter category dichotomy, the innovation may be
viewed differently by different ideal-type cate-
gories, suggesting that it might be equally profit-
able to categorise individuals or multimember umits
of adoption on the basis of their perceptions of
innovations as opposed to or as well as the time
they require before. adopting. Certainly in terms of
planning social change it would be more fruitful to
group individuals according to their perceptions of
the innovations in question.”

(Lin and Zaltman,1973)

Referring to the need for more research of this type, Rogers and

~Shoemaker (1971) wrote:

+o+ there 1is only a limited number of diffusion
investigations dealing with perceived attributes of
innovations. In this closing’ section we suggest
five types of needed, research: -

1. Meaéufing pefceiQéd aéﬁriﬁﬁtes at the timé of“deéision,
2. Diffeféntial peréeé;i;n by‘&ifferent groﬁbs, o
3. Improved%measurement of perceived attributes,

4, Factor analysis of perceived attributes, and

5. Studying innovation sundles.“ 12

12, Groups of similar innovations, such that the adoption of ome
-1+ facilitates or necessitates the adoption of others.
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Of these (2) is probably the most applicable to the present research.

Such evidence as there is indicates that different groups perceive innov-
ation differently. The question is only whether such differences relate to
variables within the firm, as well as such factors as size of operation
 (Kivlin and Fliegel, 1967; Hayward and Masterson, 1977 etc) or some others
indicated by Rogers and Shoemaker (1971):

"It 1s possible (and we feel it would be profit-—

able) to split samples of respondents on variables

other than farm size, for example, adopter cate-—

gories. Innovators undoubtedly perceive the same

innovation in different ways than do laggards. And

these differences in perceptions could have import-

ant implications for the way change agents might

introduce a new idea to each category."”

Thus perceptions of innovation are no longer seen as simply determined,
the product of a single state which produces a particular form of adoption
behaviour. Clearly adoption behaviour is the product of a number of vari-

ables, most of which have not been identified, as witnessed by the failure

of most diffusion studies to explain the totality of the process. Diffusion
of innovation and adoptioh behaviour are undoubtedly complex, and char-
acteristic studies only provide a partial explanation. Even so, it was
possible for other approaches than Differential Perception of Innovation to
be selected as likely avenues of enduiry, in the search for clarification
" of the problems inherent in characteristics of innovation studies. The
next- chapter, therefore examines the nature and origins of the Differential
Perception of Innovation concept and the reasons it appeals to the

innovation researcher.

st
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CHAPTER SIX

THE DIFFERENTIAL PERCEPTION HYPOTHESIS:
THEORETICAL STRUCTURE
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While there are indications of the occurrence of differential percep-
tions in the literature, researchers have tended to pass over what is
really meant by Differential Perception of Innovation. It became clear as

the research progressed that differential perception of innovation required
+some form of definitipﬁ, which was meaningful in the context of this study.
Mgch of this chapter 1s concerned with areas of science, particularly
soéial science, which are conceptually similar to differential perception
of innovation and in consequence can contribute to this definition. In
-ghis way depth was given to the differential perception concept beyond that
of 'market segmentation' and thereby’ established the validity of

d;fferential perception as a theoretical notion.

* The importance of perception in the adoption of innovation is gener-
.ally accepted; Baker aﬁd Paykin;on (1976), fqr example, wrote of the
;“decision making unit's perceptidﬁ of facts :gther than facts themselyes-”
Kivlin aﬁd Fliegel (1967) were probably the first researchers to use the
Iterm "Differential Perception.” ' They took the concept of perception of
innovagion, as indicgted bylinnovatién attriﬁutes, and examined how percep-
_éqal differgncgs'miéht affec; thg ;gte of édopgion_of a farming_;nnovation,
Aﬁ :éz predictor of_ﬁ{fferencé_of petggption ﬁivlin and Fliegel (19@?) ;gdk

' f?f@ size apé IfOund that_ there _qerg_differences be tween their groupsT
?h?Se, effects could be__demqnsﬁpa;gd_ in rate of adpptigﬁ and attribute
éercaption_ : e T L o . ,

ISiﬁilarity, ratheF ‘than diffgfgéce, o? pg;ception of innovation-was

Studjeq 'by Brandner and "Kearl (1964), “when they wrote of congruence.
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Essentially they tested the hypothesis that adopters of hybrid corn would
adopt hybrid sorghum when the latter became available. Their results
indicated that the probabilit% of adopting hybrid sorghum was directly
related to prior experience with hybrid corn. It can be argued that the
adoption of both these innovations resulted from a similarity of needs and
.exper;ence, with consequent alignment of perceptions; that the adoption of
hybrid corn developed “conceptual tools"” ( Masterson and Hayward, 1979 ),

which facilitated the adoption of hybrid sorghum.

Differential perception ofl innovation would appear to arise from an
awareness of the importance of subjective analysis within the sciences
generally. Subjective analysis is inherent in such diverse fields as the
mathematical analysis of decision making (Ozernoi and Gaft, 1977) and the
elucidation of schizophrenia by R D Laing (e.g. Laing, 1960, Laing and
'.Eéterson, 1964). Implicit in such analysis is that research, scientific
“ development and so on are themselves subjective processes, or at best the
product of a consensus of individuals:

"Reality is socially defined. But the definitions
are always embodied, that is, concrete individuals
and groups ‘of individuals serve as definers of
reality.” '

(Berger and Luckman, 1966)

_":Ideas about 1innovation ‘wili ehemselves be inﬁbvati&e at somé étage
in - the -devglopmént procesé, such that concepts iiie‘"Culfural Coﬁpat-
.1Bility" .can Imeaningfglly bg!.;pplied. It,is argued that differential
.pefception of ‘innﬁvation waé gengrated ‘by and accepted as a fesult of

socfal énd conceptué;.Iforces.aéfing upon'diffusion fesearchers.J Thus it
fr;eemed‘.worthwhiée. tp' explore some of'éﬁe.products of and‘COntrisutors to

‘this -climate. .  In  this ‘way ~ a befter understahding of differential

perception.'pould be achieved through the more deveioped notions of its
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'fellow travellers.' One consequence of this analysis was the final

section of this chapter, the "Hultidimengional Hypothesis", which brings
into question the 1likelihood of meaningful analysis being made within a

simplistic theory of differential perception of innovation.

The Differential Perception Hypothesis

The following general hypothesis was proposed as the basis of all
differential perception studies, whether hypotheses be implicitly or

explicitly used. The experimental hypothesis was as follows:

a1 ¢ Differences (operationalised by some measurable variable) in the
nature of individuals wiil be reflected in differences in percep-

tion of innovation.
with the appropriate Null Hypothesis:

Hy . Any differences in "perception of innovation are attributable to

+

chance alone.

The differences between people which were taken as the independent
variable were seen to be differences in 'psychological space.' That is,
- something in their attitudinal system, beliéf system, cognitive make-up or
'outlook' was correlated with the independent variable aﬁq that this in

turn influenced their perceptions of innovation. i

I
I} !

‘R

The effects of differential perception can be thought of in terms
of 'cutting up' reality in different ways. Thus if we take Fig 2 as the
universe of attributes of an innovation, different persons might take

different parts of this reality, as represented by Figs 3 and &.

g

e, d
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Fig. 2. - Universe of Attributes
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The selection process involved in 'cutting up' the feality of necessity
suggests that the individuals involved may react differently to technol~

ogical innovation. Subjectively we are dealing with different innovations,

- as “'suggested by Rogers .(1977) with the idea of "Re—invention during the

innovation process.”

]

!
Kivlin and Fliegel (1967) related perception of innovation to farm

size, with the expectation that size of operatioﬁ'acted as an influence

~upon the respondents. Thus cognitive structure can be seen as the product

of 'needs and experience#'Théif“fiﬁﬁihgs and those of perceptual research

'vuﬁdodbtably .support..this. praposition. _There.remains.a.need, _ bhowever, to

clarify the nature of the process and to establish why it occurs. -

-
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Cognitive Psychology

Although perception of innovation is not referring to the perception
ﬁrocess as such, being more a 'Cognition of Innovation', the physical
_perception process does have relevance. It 1is possible to think of
Iﬁerception as a passive, automatic process, a gathering of information
ébout the world. Information is received by the senses, in the form of

\ épprOpriate energy, and conducted to the brain, and a picture of the world
is built wup. This simple view ignores many of the interpretative proc-

" esses involved in perception. If we take the visual sense as an example,
the complexity of the process becomes clear. The image receiyed onto the
‘retina 1s inverted and the retina itself is incomplete in terms of sensors
~ the area where the optic nerve leaves the eye is blind. The image we
perceive 1is . the right waf up and has no holes in it, indicating thét the

" brain makes transformatiéns to compensate for the deficiencies of the

organ.

Perceptual activity can be demonstrated to be influenced by cultural
. factors. Susceptibility to visual illusions, such as the Mueller-Lyer
illusion (Fig 5), for example, is more prevalent amongst western societ—

ies, than amongst those of a more primitive nature.

Figure 5 = Mueller-Lyer Illusion : SR

-~

. fruner and Goodman (194?) compared thé peréeptions of coiu'size‘by rich
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and poor children. In the majority of cases the poorer children signif-
Iicantly overestimated the size of the coins, suggesting that their value
systems were influencing their perceptual activities. Whorf (1952) sugg-
ested that language acted as a determinant of perception, the presence of a
linguistic term being a prerequisite of perceiving what the term describes.
- It does, however, appear more likely that language and perception are both

influenced by cultural factors.

The perception of innovation is obviously not quite the same process
és experienced during an individual's sensory impressions of the world.
Fhile\ an 1innovation may provide direct sensory experience, this is not
what we mean by “perception of'innﬁvation.“ However perception per se
dbés provide evidence of cultural influences on experiences and behaviour,
.;uéh as would be expected‘ in the differential perception of innovation
éépfoach.

. Personality Psychology )

Personality theorists, particularly those’ with a phenomenological
leaning such as Rogers . (1959), Lewin (1951) and Kelly (1955), have been
the psychological group most orientated towards the relationship between
;the“person and behaviour. They have also benefitted, in' these terms, from
not being so strongly influenced by_Behaviaurist principles, which reject
the concept of "mind",.favouring instead a "black box" approach to human
fﬁnctioning under which only observable behaviour is considered. However,
‘ eveﬁ empirically orientated personality workers, such as Cattéll (1950),
ﬁévé"ident;fied'wfhé;'néed’té?EiLdy relationships within the person, which
méy have consequences for how the}_behave.w-Héﬂﬁroposes, for example, the ,
"ﬁyn;ﬁid "Lattice” in which the éttitudés,'séliéfgland emotions were inte-
rléréted into a cbmplek, personal $§§téﬁt'”Céiféli, however, defined the

i el . s «
.



64

individual in terms of personality traits, basing his analysis upon gener-
alised trends within a population. Even within the trait approach there.
is the possibility of relationship between maintained personality trait and
the current situation. This was defined within the "Specification

Equation™:

R = Sl Tl +-82 T2 +-53 T3 T esesees + Sn Tn
where R is the behavioural response, (Tl—Tn) the level of particular per-
sonality trait, and (Sl—Sn) weightings of each trait in relation to the

giﬁuation which produces the response. A similar form of equation could
possibly be applied to differential perception of ;nnovation, with (Tl-

T#) being the innovation éttributes and (Sl-Sn) being weightings of
fﬁese attributes depending upon the phenomenological viewpoint of the ind-

ividual who will make response R.

Lewin (1935, 1936, 1938, 1951) proposed a "Field Theory" approach to
~ human functioﬁing. In essénce Lewin conceptualised the person and the
environment as bounded figures, the principal one béing between the person ,
'aﬁd the environment. Further, certain aspects of the environment were more
important to the person, were more real to him, this being known as the
"Péychological Environment.” The:combiﬁation of the person and the psych-
olégical environment was ;ermedlthe "Life Spaqe“, this bging represented as

in Fig 6:

Figure 6 — The Psychological Field

Ngansychological

whé?e P is the person and E the psychological environment. Further, there
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ﬁas.differentiation within the person and the environment, certain “facts"
_geing of greater importance to the person. The presence of the psychol-
ogical "regions” depending upon-the identification of psychological "facts"
by the person. The relationship between regions of the life space were
governed by the nature of the boundaries between them, some boundaries
being permeable and some impermeable. Only if a boundary between two

regions was permeable could transactions incorporating these two regions

occur. -

Thus Lewin provided a-developed'vieﬁ of the way an individual differ-
entiates aspects of the environment and himself, in reaction to needs and
- experience. Such an approachlcould be applied io the way that an indiv-
idual evaluates technological innoyation, the mnature of the innovation
itsélf forming a part of the psychological environment, the way that it
existed within the life gpace also being a function of the regions within
thg person. A more sophisticated theoretical structure, which can be used
in a similar way, 1is that of Kelly (1955). Kellian Personal Construct
iheory suggests that each individual has a characteristic way of assessing
feality, by measuring it against evaluative dimensions, known as

PR

"Constructs":

"Man looks . at his world through transparent
patterns or templates which he creates and then
attempts to fit -over the realities of which the
world .is composed. :The. fit- is not always very
good. Yet without such patterns the world appears
to be.such an undifferentiated ‘homogeneity that Man
is unable to make any sense of it.”

(Kelly, 1955)
An .essential component of the theory proposed by Kelly (1955) is that
bf-V“Man—thé-Scieptist".g .. Kelly was struck by the ;schism inherent in most

~ social science;-theofieé,¥'by,which\the‘theory}itéelf applied to "ﬁeople";'
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- when the scientist himself operates in a way defined by another theory
- the theory of scientific activities. Inherent to Personal Construct

Theory was the idea of the person making hypotheses about reality, based

"upon judgements made using‘ his construct system; the construct system
itself being developed and modified as a result of experience. Like other

phenomenological theories, the Kellian approach accepts the importance of

subjective reality:

"In emphasising the prior conviction that life
involves the representation or construction of
reality, we should not imply that life itself is
not real. Sometimes scientists, particularly those
who are engrossed in the study of physical systems,
take the stand that psychological events are not
true phenomena, but are rather epiphenomena, or

merely the unreliable shadows of real events. This
position is not ours."”

(Kelly, 1955)

Personal Construct Theory rests upon a "Fundamental Postulate” and a
number of “"Corollaries"”. The Fundamental Postulate was central to the

theory and was as follows: )

"A person's processes are psychologically chan-

nelised by - the ways in which he anticipates
events."” : ' '

(Kelly, 1955)

\.Thus' the way a person “anticipates events”, which is itself a function

¥

of the psychological-‘structure, controls how he will react. The neture
of the assessment wili depend upon the nature of the constructs available
iu'leue indiviuuel' _ cens};uct_feperteiue. A cqnstruct is a polar u}men-
,eiou; such as hot-eulu,ﬂegeinee wh;eh judgementefeeu_be F@Qe. _Ueedpalune,
eeech construct would have only 1imited power to evaluate events, and conse=

quently constructs. are used collectively, forming the axes of psychological

space, in which events can be given meaning.
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The constructs and construct sub-systems (rational groupings of const—
ructs) wused are individual; however, this does tend to ignore Man as a
social animal. When an individual shares construction of events with
another, their predictions about the world will be similar and they share
experience. A central aspect of groups is that they behave uniformly in
‘many ways:

"It is an observed fact that certain groups of

people ‘behave similarly in certain respects. Some

of these similarities are assoclated with simil-

arities in their ages, some with similarities in

. what 1s expected of them by their associates, some

with similarities in experience and some with other

kinds of constructions of similarity. Indeed, if

we wish, we can approach the matter of similarities

between persons from any one of a number of angles.”

(Kelly, 1955)

Examination of groups, whether in an occupational or other context, sugg-

ests that many of the similarities can be thought of in terms of culture,

. be it a society or a group within society. However, one needs to consider

the dynamics of cultural effects:

»

“"People belong to the same cultural group, not
merely because they behave alike, nor because they
expect the same things of others, but especially
because they construe their experience in the same
way. It is on this last similarity that the psych-
ology of personal constructs throws its emphasis.”

(Kelly, 1955) .

Differential perception of inﬁoyatibn refers to differences in percep-

t

tions between individuals and members of groups. Personal construct theory

offers the'possibility of analysis of the way thé; a pérson would evaluate
techndlogiqal inﬁoﬁétioﬁ and proved a significant influence to Masterson
and Hayward (19?9). oI is.necessafy when exémininé diffgféntial percep-
_tiopg! to p;pviﬁgvzé Iée;hanism .By_ which_gvaluggion‘6f-innovation can be

per formed in'_such. a way that different results ensue. Even if it fails
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to meet the requirements of such a mechanism, it does provide a model of

the way that individual characteristics can operate in the adoption of

technological innovation.

Sociological Viewpoints

Differential perception of innovation concerns differences in psychol=-

ogical space, attributable mainly to social relationships. There is a body

of sociological and organisational knowledge which can be applied to this
problem, or which at least is philosophically similar to differential per;
ception. Sociologists ﬁho are opposed tohthe positivist tradition, part-
icularly those who are subject to existential or phenomenological
. influences, have explored many of the issues of relevance to the student of
differential pgrceptioﬁ of innovation. As will become clear, these workeré

are also highly aware of the philosophical issues applying to their work.

Probably the most identifiable groué associated with this anti- |
‘fﬁositivist and phenomenological viewpoint are- the Ethnomathbdologisté.
i&Gese sociologists tend to concénﬁrate their research methodologies upon
' iﬁierpretations of events by the participants, ;ather than-those of the

researcher. Essentially no perspective is accepted at face value:

“"According to the ethnomethodological perspective,
we cannot obtain those hard facts 1in sociology
which the conventional sociologist: looks for and
requires in order to. be  objective. Ethnometho-
dologists argue that .the mistake in conventional
sociology 1s ‘that it operates:with the assumption /
that we have direct access to others which enable '
us - to treat them as raw data. This assumption is
dubious. The social world does not exist as some
independent phenomenon, as a thing to be observed
in the same way as we might observe the pen with
which I am writing. Instead, the social world

“ir, '+ 1s comprised of.-active, thinking individuals who;

' behave in terms of ideas, in terms of their own

theories about how their social world operates.”

PR

(Tilley, 1980)
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Thus the ethnomethodologists reject the "objectivity” implied in positivist

thought, instead favouring concepts of individual and social reality;
wherein all "facts™ are the product of the perceiver (Bohannan, 1969). The
implications of this position in an organisational context has been

expounded by Brown (1978):

"Organisational realities are not external to
human consciousness, out there waiting to be
recorded. Instead, the world as humans know it is
constituted intersubjectively. The facts (facta)
of this world are things made. They are neither
subjective  nor objective in the wusual sense.
Instead, they are construed through a process of
symbolic interactions. A revision of our symbolic
structures, of our shared forms of perception and
expression, 1is thus a revisioning of the world.
This is no more true for the artist or the
scientist than it is for the citizen or manager or
bureaucratic politician.”

Knowledge 1is nét an objective thing but a consequence of the
construction system. Phillips (1973) questions the validity of socio-
'iogical methods, particularly those of a positivist leaning. If meaning is
tfe productlof the structure that the individual applies, the9 the resear-
cher is not free from such effects. Moreover the construction of the indiv-

iduals being studied must also be:taken into account: :

"The entities described and analysed by social
scientists are, therefore, accessible only from
within = wvia meaning inhabiting the minds of the
actors. They exist as motives of actions; and
thus, having been reduced to the realm of the
subjective, they present no problems of their own
‘and require no distinct cognitive strategy.” :

(Bauman, 1973)

The ' ethnomethodologist being aware of the subjectivity of -any view-

"point, including-his ownm, must-abéndon concepts of -objectivity:. -.

o

"Again since the ethnomethodologist cannot =
: LI R | . e Tt s e e L T i ‘_, ° - ’ . o

I
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because no one can - claim a privileged position,
his account can be given no special recognition as
in some way more valid, objective or reliable than
any others. Ethnomethodological accounts are
merely different, they are no better. Indeed,
ethnomethodologists recognise that there can be no
question of 'repairing' the accounts which they
take as their object of interest. Were reparation
possible, then in principle an objective sociology
would also be possible, because this would imply
that access to social reality would be possible; we
should then be able to pin down some social facts.
Ethnomethodologists concede, even embrace these
implications of their perspective.”

(Tilley, 1980)

The consequences of ethnom;thodological and similar viewPéints are
many, not merely a rejection of positivism. Implicit in the position 1is
the existential acceptance of individual realities and their extension
into socially influenced realities. If positivist thinking is correct,
then the real aspects of technblogical innovation should be sufficiently
strong to ensure a uniformity of perception. Such is\not the finding of
fesea;ches in this area; suggesting that there is a need for subjective
understanding in examining technological innovation. The only reservation
" which remains about the eghnomethodological stance is the implication for
:reseafch, for if we must interpret iq terms of the individual's under-
.standing, there 1is no possibility of comparison. Therefore it must be

~assumed that there 1is some commonality,. upon which subjective factors

1

modulate.

. Philosophy of Science

Much of thel.prévious Idiscﬁssion  concerns . a central debate of any
_ scieﬁtific-.endeavﬁur .—i.obsepﬁivity vérsus subjectivity.  As3ref1ected;
“this is, most boﬁerfullf éxﬁerienqed within.the'sociai-sciences, Qhere the
_goﬁc?pﬁ! of any aqal}éis_ béing_.vgihg' ladeh _Has_ thélmost far reaching’

‘consequences.  Much scientific thought believes that it is inpossible to
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-make objective distinctions, as the value system of the observer will prove

‘to be a significant influence:

"Let us consider Johannes Kepler: imagine him as a
hill watching the dawn. With him is Tycho Brahe.
Kepler regarded the sun as fixed: it was the earth
that moved. But Tycho followed Ptolemy and
Aristotle in this much as least: the earth was
fixed and all other celestial bodies moved around
it. Do Kepler and Tycho see the same thing in the
east at dawn?

. "The physical processes involved when Kepler and
Tycho watch the dawn are worth noting +«ss The
same configuration 1is etched on Kepler's retina as
on Tycho's. So they see the same thing. Seeing is
an experience. A retinal reaction is only a phys=
ical state. = a photo-chemical excitation. Physio-
logists have not always appreciated the differences
between experiences and physical states. People
not their eyes see.”

(Hanson, 1958)

' Hanson (1958) uses this example to illustrate the way differences in view-

point influence observations, and concludes:

' "There 1is a sense, then, in which seeing is a
'theory-laden' undertaking. Observation of x is \
shaped by prior knowledge of x. Another influence
on observation rests in the language and notation
used to express what we.know, and without which
there  would be 1little we could recognise as
knowledge." ‘ -

_ The | framework, as suggested by Hanson (1958) has much in common with

the Kuhnian notion of “paradigm” (Kuhn, 1962, 1970). Thﬁs both are con-

f

l. . .

‘cerned with viewpoints which channel the individual's scientific analysis.
Kuhn recognises that different professions and scentific groups have dis-
tinct’ psychological frameworks. . These constitute the?paradign, a perv-

asive. 'force' in the performance of .their work. Again .this suggests .a

subjective analysis, .with . at most socially defined effects and implies-a



72

differential perception process:

"The infant and the layman can see; they are not
blind. But they cannot see what the physicist
sees; they are blind to what he sees. We may not
hear that the oboe 1s out of tune, though this will
be painfully obvious to the trained muscician.”

(Hanson, 1958)

It cannot be assumed that the innovation researcher, whether socio-
logically influenced ' or not, is immune to fhese effects. In considering
explanations ﬁade oflobserved events and theories developed for the under-
standing of innovation adoption behaviour, reference must be made to the
prevailing paradigm of the research process. Diffusion research has gener-
ally operated in an empiricist manner, commonly using survey type methods,
~and the current research is no exception. However  there would appear to be
a trend towards what are essentially more subjective .methods, such as case
study work (e.g. Bessant, 1982, Bessant and Dickson, 1982; Braun, 1981,
Parker, 1983) and an acceptance of more phenomenological theoretical con-
~cepts. Differential perception of innovation, it can be argued, is a prod-
uct of such a mévement} a modifiéétioﬁ oflapproach. In furn this is a ref-
1éction of ‘'movements within science.geﬁerally, even éhysics, as.the.next
section indicates, as a product of the 'failure' of morelrestricted, posit-

ivist concepts.

The Age of Relativity

A philosophical connection can be perceived ' between Einsteinian
Relativity and' social science approaches, such as phenémenology. Both

_emphasise the 'observer effect', the need to clarify 'where one is' before
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interpreting what one sees:

"You might imagine a "rabbit and a hippopotamus
arguing as to whether man is ‘'really' a large
animal; each would think his own point of view the
natural one, and the other a pure flight of
fancy.”

(Russell, 1969)

Twentieth century physics as influenced by Einstein has been forced to take
the perspective of the observer into account, and this analysis can be

extended as follows:

"When two observers perceive what is regarded as
one occurrence, there are certain similarities, and
also certain differences, between their percep—-
tions. The differences are obscured by the require-
ments of daily life, because from a business point
of view they are as a rule unimportant. But both
psychology and physics, from their different ang-
les, are compelled to emphasise the respects in
which one man's perceptions of a given occurrence
differs from another man's.”

) (Russell, 1969)

Differential perception of’ innovation too, Seegs to incorporate the
construction of the observer, taging this as a significant dynamic of what
is being perceived. Consequently it appears valid to argue that both Relat-—
.ivity and Differeniial Percéptiou of Innovation gélﬁng to the same cultural
~climate, and to justify the veracity of th; latter notion by reference to

the former; to reinforce the essentially subjective quality of experience:

1

"In such matters what is seen does not belong
solely to the physical process observed, but also
to the:  standpoint of the observer. Measurements
of distances ' and " times do not directly reveal
properties of the things measured, but relations of
- the things to the measurer. What observations tell ' ,
us about the physical world 1is therefore more
abstract than we have hitherto believed.”- C

(Russell, 1969) ‘ - ‘ |
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The Multidimensional Hypothesis

The concept of Differential Perception of Innovation as proposed by
Kivlin and Fliegel (1967) and adopted by Rogers and Shoemaker (1971),
amongst others, appears to have high credibility. The findings of charac-
teristic of innovation studies become explicable if one incorporates an
awareness of the importance of subjective experience, as has been done by
researchers working in other areas. The impact of such analysis must,

however, be tempered by knowledge of the difficulties inherent to it. Phen-

omenological or -similar constructions are in many ways insubstantial .-and

offer 1little posibility of finding “"hard facts™ (Tilley, 1980). Moreover,
one 1is 1left with the possibility of finding only 'unique' perceptions of
innovation, rather than establishing "how perceptions of innovations differ

for various groups” (Rogers and Shoemaker, 1971).

Although, in -absolute terms, there is no way of proving that indiv-

iduals share any experience that anything is real, it seems reasonable to

believe that we do, and to use such 'evidence' as is available:

"If there were no reality in the physical world,
but only a number of dreams dreamed by differ-
ent people, we should not expect to find any laws:
connecting the dreams of one man with the dreams of
another. It 1is the close connection between the
perceptions of, one man and the (roughly) simult-
aneous perceptions of another that makes us believe

“in a common external origin of the different
related perceptions.”

s (Russell, 1969) -

While we .can accept that we share a 'real world' in common, we also must
. - . . P

fecognise that the observer himself has a part to play in the detail of

:'that.‘real world.' Thus while it is possible to identify when and where an

- g -
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event occurs in space-time in a relativistic universe, we must have
information about the observer, where he is in the space-time continuum.

Even then, we can only position one event in relation to others.

Many theories of perception; for example Bruner (1951), take the
individual as an active, information gathering creature, who selects which
aspects of the environment to attend to and who predicts future events.
Factors such as culture, emotion, current mneeds and physiology ail
influence a perceptual event. It is only necessary to compare the visual
e#ﬁeriences of two observers, one of whom is colour- blind, to demonstrate
that such exper;ence is not universal, and while this is an extreme and
physiologically orientated case, the logic can be applied to other diff-
erences. It becomes clear that perception requires the presence of 'mental
tools', appropriate to particular forms of stimuli, for the latter to
impinge on the human consciousness; although whether perception 1s depend-

ent on language, as Whorf (1952) would suggest, remains unclear.

Philosophy of science, too, recognises the impacé of conceptual struc-
tures in understanding the world, as witnessed by Kuh; (1970) ana his anal-
. yéis of scientific paradigms. Imﬁlicit in this work is the importance of
.such structures, as Opérationalised in germs‘of models, fﬁeories, aécepted
potions and Qethodological récipes, for _the cohesion and.operation of
ééientific groups. Again we must conclude that conceﬁtual strﬁcture is the
major determinant of the sciéntist's funbtioning, the ﬁay that problems aré
formilated and the acceptable solutions. If like Kelly (1955) we extend
the ~ways of the scieﬁtist to tge population at large and see all indiv-
iduals as theory orientated, hypothesis testing' creatures, we mnust
accept that all .members of society maintain one or more paradigms; and
.f#;ther, thatl'ﬁegguse"theég diﬁfefenp pafadigms are applied, a person's

v

idea of reality will be unique to himself or to the group with which he is

\
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associated and which communally maintains this conceptual structure.

Hence, the ethnomethodological stance, the need to seek understanding

of behaviour in terms of the structure which generated that behaviour.

Individual and group differences of this nature have become increas—
ingly important to the diffusion researcher in the last fifteen years and
it would appear that situational factors, applying to one or more indiv—
iduals who behaved in the same way, determined their adoption behaviour.
However, if we incorporate an observer effect within perception of innov-
ation, we must attempt to position that observer in terms of appropriate
variables. If each individual has a unique perception of innovation, then
each will be found in a different position. To study differential percep-
tion in any meaningful way ie must be assumed that ehere is some common-
:elity of view-point, the "simultaneous perceptions” of which Russell (i969)
wrote. Consequently we arrive at a posieion somewhere between unique
;peeception and a wuniform perception of technological innovation. The,
enestion then arises: How many factors define a perceptual viewpoint? The
experiences of earlier characteristic studies suggest that the use of a
single variable, whether it be ad0ption behaviour, farm size, or experiencel
with hybrid plant varieties (Brandner and Kearl{ 1964), which may have some
explanatory power,  .is inenffieiene ‘to eccount for all differences in
: perception of innovation when used alone. Thus itlmust°be‘assumed that the
position of %th - perceiee; of . innovation will be defined by a number of
'_variables, that it is 'fixed' in.terms of a number of dimensions. This can -

be described as the Multidimensional Hypothesis.

The Mul tidimensional Hypothesis
Hli_: perception of ‘innovation will ‘be defined in- terms of many dimens-

ions, arranged in multi dimensional epace,'such that simllarity
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can only be properly determined using all these dimensions, as

operationalised by variables chosen for study.
There are three corollaries to this hypothesis:

1) If only one dimension of perceptual difference is considered only a
part of the variation will be explained. This amount will be propor-—
tional to the importance of this variable in the perception of innov-
ation process.

2) The dimportance of a particular variable in determining perception
' of innovation will vary between individuals. The combination of
dimensions will also vary when individuals are compared.

3) The person is seen as a dynamic, rather than static organism, such
that his position in relation to a particular innovation may well
vary over time.

A major couseﬁuence of the Multidimensional Hypothesis was the need
‘to compare individuals in terms of a number of different dimensions simult-

-aneously, for a realistic comparison of determinants of perceptions of

i

innovation to be made. Further, because perceptions are determined by
social processes, there is a likelihood of groupings based upon 'stepwise

'1inkages', which would have the following structure:

«e+ let wus assume this time, not a budding
family of parents and children, but a piquant
triangle of a male A, a bisexual female B, and a
lesbian C. We need not belabour the point that the
sexual relevances of these three individuals will
not coincide. Relevance A-B is not shared by C.
The habitualisations. engendered as a result of
relevance A-B need bear no relationship to those
engendered by relevances B-C and C-A. There is,
after all, no reason why two processes of erotic .
habitualisation, one heterosexual and one lesbian,
cannot take place side by side without functionally
integrating with each other or with a third habitu-
alisation based on a shared interest in, say, the
growing of flowers (or whatever other enterprise

- might be.jointly relevant to an active heterosexual
male and an active lesbian). In other words, three
processes of habitualisation or incipient institut-
ionalisation may occur without their being funct-

ionally or logically integrated as social phenomena.”

(Befger and Luckmann, 1966)
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Beyond the inherent difficulties of the application and analysis of
- such modelling, 1s the need to identify all, or at least the most import-
ant, variables involved 1in the process. While the assumed differences
between individuals will complicate matters, the social nature of differ-
ential perception should ensure some commonality, such that worthwhile
variables are likely to be found. An obvious source of information about
variables found significant in the innovation process is relevant liter=-
ature. The next chapter explores some of the literature pertinent to the
area chosen to operationalise the differential perception of innovation
concept - the adoption of technological inﬁovation, within the industrial/

organisational context.
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CHAPTER SEVEN

ADOPTION OF INNOVATION IN THE ORGANISATIONAL CONTEXT
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The need to provide a context for differential perception, within this
study, was mainly satisfied by three large manufacturing companies with
consequently complex organisational structures. Organisational factors
undoubtedly influence how a person will behave, and will set limits as to
what 1is or is not acceptable. The adoption of innovation in the organis-
ational context is also likely to be the product of é group decision-making
process, with the individuals i1involved ﬁaving different backgrounds and

needs.

It . must also be recognised that beyond the collective nature of the
organisational adoption are constraints attributable to the organisational
climate, such as the wmechanisms for arriving at and implementing

decisions:

"Different structures might, then produce different
climates, specialised, highly prescribed roles in a
centralised authority system are unlikely to encou-
rage entrepreneurial risk taking, for example.”

(Payne and Pugh, lé76)

The origins of the organisational paradigm are likely to be many. For
example Woodward (1958) exam}ned successful organisations in different
industries and found that different technologies were characterised by
different organisational structures, with consequent effects on manage-
ment:

"The wideiy 'éccepted assﬁmption .thaﬁ .there éfe.

principles of management valid.. for all :ypes of
production systems seemed very doubtful «.."

(Woodward, 1958)
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It 1s also possible to typify organisations in terms of the management
methods employed, as did Burns and Stalker (1961). These were termed
"mechanistic” and "organic"; i& the former "the individual pursues his
tasks as something distinct from the real tasks of the concern as a whole,
as 1f 1t were the subject of a subcontract”; whereas in the latter "jobs
lose much of their formal definition in terms of methods, duties and
powers, which have to be redefined continually by interaction with others
participating in the task"™. Child (1973) examined the effects of size
on organisational structure in terms of "structural differentiation”.l
Using data from his own study and Blau and Schoenherr (1971) he examined
factors such as Functional Specialisation, Role Specialisation and Vert-
ical Span of Control. While regression curves of this data tended to be
curvilinear, there was a reasonable correlation between these factors and
organisational size, with an ekpectation of increasing functional special-
isation with increased size. There would, therefore, be greater scope for
differential perception of innovation within a large organisation than in a

small one.

Child and Ellis (1974) exémined variations in management roles as
dependent upon’ 1ndustry, as well as organisational, performance and envir-
onmental factors. They found a number of predictors of variation in man-
agement roles, whigh were seemingly reflected in the attitudes of manage-

ment. This kind of variability offers great potential for differential

perception of innovation effects, as undoubtably management groups are not

i

homogeneous:

"These findings, together with those of other
studies we ‘have cited, lend support to our opening
theme. This stressed the advantages of moving away
from a conception of management as a homogeneous
ogcupationaligroup, ~and 1instead, of _seeking to

l. Structural differentiation is seen as having a horizontal dimension

in terms of number of divisions and division of labour and a vertical
dimgpsipp in terms of number of hierarchical levels.

r
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identify variations in managerial roles and to
locate these meaningfully in their situational
context. Our argument in fact casts some doubt on
the validity and wutility of the 'manager' as a
generalised concept. At the very least, it raises
the question of how significant are the charac-
teristics common to all managers compared with
those which differentiate managers 1into separ=-
ated categories.”

(Child and Ellis, 1974)

Consequently if we deal with the adoption of innovation which involves
a number of individuals it is 1likely that differential perception of
innovation effects will be evident. However, before examining such adoption

it is first necessary to look at the 'mainstream' of industrial/organis-

ational innovation researche.

Industrial and Organisational Innovation

The study of diffusion in the industrial /organisational context is
one that has been of increasing importance in recent years. It is in many
ways a more complex area than the consumer type studies, common in the
past. To begin with it is more difficult to identify the prime mover in

the adoption process, as it is likely that more than one person is invol-
2

ved“ and secondly, particularly for Manufacturing Innovation:

"esssexisting theory is deficient in two more resp-
ects. First it treats manufacturing innovation sim—
ply as a diffusion process. Although it is true
that the introduction of, say, numeriqally control-
led machine tools may be regarded as'the diffusion
of somebody else's product innovation, in doing so
one overlooks much pioneering effort and truly
innovative activity associated with the introduct=-
ion of new manufacturing procedures into an organ-
isation. In many cases, and especially when elec-
tronic controls are added to existing machinery,
diffusion is not the essential feature of activity.
Secondly, 1in concentrating on product and process
innovation 'and disregarding manufacturing innov-
ation, much existing work over-emphasises the role

2. While this is not true of all industries, e.g. British Flour Milling
(Hayward and Masterson, 1977) it is expected to hold true in the
majority of cases.
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of deliberate R & D activities."

(Braun, 1981)

Industrial /organisational innovation research developed from earlier work,
particularly that of the Rural Sociologists. Rogers (1975) pinpoints the
work of Ryan and Gross (1943) as one of the most significant studies in the

diffusion and adoption of innovation field:

“"The hybrid corn study in Iowa by Ryan and Gross
(1943) set forth a new approach to the study of
scholars in a wide variety of scientific fields."

In reference to organisational innovation Rogers (1975) went on to write:

"In my opinion this sub-college received a powerful
stimulus from its roots 1in the classical diffu-
sion model, but it has been stunted in its intell-
ectual potential by the burden of this academic
ancestry."”

The 1influence of the Byan and Gross approach, with its attempt to
establish correlates with innovativeness (e.g. cosmopoliteness, economic
status, etc) can be clearly perceived in -the industrial/organisational
area. Although Rogers (1975) seems to feel that organisational diffusion

is more innovative than some other aspects of the field , he does criticise

the mechanistic use of what he describes as the 'dominant paradigm':3

"Originally, the individual-orientated diffu-
sion model was - too directly applied - to the

- newer situations. The organisation was simply
substituted for. the individual in these invest=-
igations of 'organisational innovativeness', with-
out much attention to organisational structural
variables or to other distinctive aspects of organ-
isations as decision-making units.”

In line with the Ryan and Gross approach, organisations have been

examined for correlates with innovativeness. Examples of the factors

3. That used by Ryan and Gross (1943).
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studied are as follows:

1. Size ) Brown (1957), Caplow (1964),
2. Market Structure ; Mansfield (1963)
3. Slack Cyert and March (1963),
Knight (1967)
4. Unprogrammed Goals March and Simon (1958)
5. Diversity in Task Structure Wilson (1966)
These . characteristics are ‘self—explanatory, with the possible

exception of "slack"™. This was referred to as follows:

"Slack conditions occur when the organisation
is rather contented with itself. Under these
situations we expect to find wide search on
the part of the organisation for new ideas."”

(Knight, 1967)

Seemingly success breeds success, both Mansfield (1963) and Knight
(1963) found that successful firms .made more radical and more frequent
product and *pfocess innovations than the unsuccessful firms. Cyert and
yarch (1963) ﬂypothesised that a company in difficulties will try internal
re-organisati;n, in an attempt to be competitive. This remains untested,
probably because of the concentration on innovative change and the diffic-
" ulties involved in gathering data on coﬁpany fatlure. Cyert and March
(1963) also hypothesised that a company's innovative behaviour wguld depend
"upon how successfui-'it perceived itself to be. Knight, Leavitt and
Ffiédheim (1962) tested ; similar hypothesis and found that companies
:exhibit different behaviour under conditions of success, moderate success

and faflure. However, it is clear that technological innovation is a vital

component of competiveness:
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"Several instances can be quoted where firms have
declined from positions of dominance twenty-five
years ago to positions of near-oblivion today
because  they failed to wupdate their machines
sufficiently and to produce new models.”

(Rothwell, 1980)

Carter and Williams (1959) measured company innovativeness on 29
characteristics and found that producers of innovative products tended
to be early adopters of innovation, when acting as consumers. Project
SAPPHO4 examined a number of companies who were producers of innovation.
They compared 21 pairs of innnvations, one of each pair being commercially
successful and the other unsuccessful. They found that firms which introd-

uced successful innovations generally:

1. Paid more attention to user needs.

2. Did better marketing.

3. Performed development work more efficiently.

4, Made more use of outsine technology.5

Rothwell (1977) reviewed a number of studies concerned with "success=-
ful innovators and technically progressive firms", as well as success and

failure in innovation. Factors which he highlighted as important were:

1. Communication effectiveness, both internally and externally.

2. Level of cooperation and co-ordination.

3. Efficiency of.development work.
4. Use of planning and management techniques.

5. Quality of management, personnel policy and management style.

]

6. Marketing.

5. They were not affected by the 'Not-invented here syndrome.

toa

4. Archilladeles et al (1971).
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7. After-sales and user education.

8. The presence or absence of a product champion.

However, he concluded:

"It has clearly been demonstrated that explanations
for success and failure in innovation are plural-
istic and interactive and that there are no easy
explanation or process available to offer manag-
ement; the innovator if he is to be successful must
take care in all the areas of competence encomp-
assed by the innovation process.”

Braun (1981) .reinforces the view that the adoption of innovation is

indeed complex and suggests that it will “require a constellation of

various circumstances to be propitious for the event to occur”.

One variable that has been studied is the kind of communication
involved 1in gathering information necessary for making adoption decisions.
Czepiel (1974), amongst others, has examined thel effects of personal
influence upon adOptién of 1industrial innovation. The classic diffusion

model suggests that word-of-mouth communication is highly important in the

»

adoption process. Czepiel (1974) identified an 'informal community' in the

steel industry, although he does comment:

"ees this finding may be a function of the maturity
of the steel industry and the strong similarity
among all the firms in the industry insofar as
basic production and technical problems are conc-
erned. It 1s 1less likely that such a seemingly
active society could be said to exist within an
industry such - as petrochemicals or electronics
wherein production technology may yield significant
competitive advantage and therefore may demand a
higher level of secrecy.”

The five innovation characteristics described by Rogers (1962) (Rela-

tive Advantage, etc) have ‘acted as the basis of most industrial innovation -

~attribute studies, as they have elsewhere.6 The importance of innovation

6. e.g. Fliegel and Kivlin-1962 (a), 1962 (b), 1966, 1968.
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characteristics in the adoption of industrial innovation has been recog-

nised. For example Lancaster and White (1977), in reference to product

innovation, wrote:

“"An economic assumption would be that a business
should strive to optimise new product diffusion
(i.e. the greatest number of adopters in the
shortest possible time having due regard to the
financial, 1logistical, etc. constraints). Success
is, therefore, dependent upon matching the product
attributes or characteristics with those of the
market and the needs of the individual customer.”

- To satisfy these requirements it is first necessary to identify the
"needs of the individual customer” or at least those of the potential
adoption group:

"Innovation 1is essentially a two-sided or coupling

activity. It has been compared by Schmookler(1966)

to the blades of a pair of scissors. On the one

hand it involves the recognition of a need or more

precisely in economic terms, a potential market for

a new product or process. On the other hand it in-

volves technical knowledge, which may be generally

available, but may also often include new scient-

ific and technological information, the result of

original research activity. -Experimental devel-

opment and design, trial production and marketing

involves a process of ‘'matching' the technical

possibilities and the market.” .

(Freeman, 1974)

Research on the arrributes of innovarion, generally, indicates that
the%r effects upon adoptiou can be somewhat unpredictable. The case of
the "Pill that Failed” featured in Rogers and Shoemaker (1971) is a good

example. The innovation in question was a pain killer that could be taken
.withour water. Consumer tests were favourable and the product was intro-
duced to the market, with strong marketing and advertising. Sales were so
. poor that the manufacturer rapidly withdrew the product from the market. A

 post-mortem .into this product failure concluded that. it was the lack of

2 4
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water; which had been thought a selling point; which made it unacceptable
to the consumer = the taking of water being associated with the cure.
Apodaca (1952) illustrated the case of innovation failure due to its lack
of compatibility with the needs of the adopters. It concerns the intro-
duction of a hybrid corn variety to a New Mexico county. Although it was
adopted readily at first, discontinuances were so high that only a few
users were left, by the second year after its introduction. The hybrid
corn produced the high yields expected, but unfortunately made poor

tortillas, a significant part of the staple diet in the area.

Characteristic methods have been used widely within the analysis of
the innovation process in the industrial environment. Myers and Marquis
(1969), for examﬁle, examined industrial innovation in five industries and
included innovation characteristics in the design. Utterback (1975) re-
examined the My%rs and Marquis (1969) data, utilising multivariate tech-

niques. Utterback's analysis supported the Myers and Marquis view that:

"The patterns of characteristics of innovations in
the five industries revealed many more similar-
ities than differences between industries in spite
of differences in structure, market and technology.”

(Myers and Marquis, 1969)

Specifically 272 of wvariation between industries was accounted for
by innovation characteristics; Utterback (1975) also refers to the kind

of approach to innovation that might be expected in different industries:

"Differences in firm's strategies for competition
and growth may be considered a function of their
environment including their rate of technological
change and related to types of innovation attempted
and the sources of these innovations. Firms which
compete primarily on product performance might be

L.
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expected to undertake innovations which are more
original, require a greater degree of change or
invention and cost more to develop. They also
introduce innovations rapidly when they become
available.

"Conversely firms which compete on the basis of
product cost would tend to focus on process innov-
ations. They would tend to quickly adopt minor
changes in process technology, but reluctantly make
major changes or make large fixed investments
obsolete unless attracted to do so by rapidly
expanding markets or changes made by a compet-
itor."”

(Utterback, 1975)

Manufacturing companies tend to “"compete on the basis of product cost” and

are attracted to innovations which contribute to production improvements:

"The ideal case for any manufacturer would be to
have production efficiency 1limited only by the
characteristics of the process itself. Manufactur-
ing innovation contributes to this in a number of
ways = labour saving, energy saving, time saving,
material saving, quality dimprovement, range of
products 1increasing, variablity decreasing, yleld
enhancing = and so on. The decision to adopt 1is
strongly influenced by the pattern of these rel-
ative advantages offered in the innovation.”™’

(Bessant, 1982)

Rothwell (1977) compared the two main groups/industries involved in
the innovation process, i.e. the producers and users. He examined the

" perception of innovations by the two groups in the textile industry. In

reference to technical characteristics he wrote:

"It can be  seen that there is good agreement
between the aggregate data rankings from textile
companies and the rankings from the textile
machinery characteristics on a number of crucial
points.”™ : a '

- As could be expected agreement tended to be on such factors as réliability,

productivity and the end-product quality, which would appear highly import-
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ant considerations. It should be pointed out that the British textile ind-
ustry is a fairly integrated one, with good communications between users
and producers. However, one 1s still left with a proportion of variability
unaccounted for, with which the “classical diffusion model" was unable to
cope. To clarify this matter and to provide a practical experimental para-
digm it is necessary to move beyond the earlier approaches and explore

collective adoption decisions.

The Group Adoption Decision and Differential Perception of Innovation

"None of the diffusion studies so far has focussed
on groups as adopting wnits.”

(Czepiel, 1974)

"Almost all past diffusion research has been based
upon the implicit assumption of optional decision—
making by individuals, rather than collective
decision-making within (as opposed to between)
social systems. What 1s different about the
diffusion and adoption of innovations when the
decision 1s made by a collectivity rather than by
an individval?”

(Rogers and Shoemaker, 1971) =

The Rogers and Shoemaker quote 1is most of the introduction to a
chapter of their book, which examines "Collective Innovation-Decisions”.

However the lack of suitable research caused. them to explain:

"It 4is well to .remember that none of the comm=
unity power or small group participation invest-
‘igations were conducted, at least explicitly, in a
diffusion research framework.

"The more individuals involved in an innovation
decision, the slower it will proceed. When infor-
nation about a new idea must be communicated to a
larger number of individuals, there is greater
opportunity for message distortion, more room for
differential perceptions of an identical stimulus,
and - a greater °likelihood ' that consensus will be
reached more " slowly. Each individual brings to a

»
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joint discussion his own storehouse of opinions and
beliefs, and these colour his attitudes toward the

innovation in a way different from that of his
peers.” :

That industrial innovation adoption decisions are not generally made
by an individual, but rather by a group, is not in question; instances of
its occurrences have been referred to in the literature. For example Baker
(1977)  found evidence of this in his study of the JCB110 crawler-loader

machine and wrote:

"ees the number of managers involved 4in this
purchasing decision tended to vary from company to
company, with more than one manager being involved

in the decision more than 66% of the sample (33
companies).”

It 1is also clear that technical change is modifying the nature of the per-

sonnel involved, with an increasing trend towards specialisation:

"The 1increasing incidence and growing commercial
importance of radical technical change has been re-
flected 1in an increased requirement for companies
to employ graduate-level engineers and scientists,
and to establish formal R & D departments. The
most successful post=war textile machinery innova-
tions have been associated with the presence of one
or more graduates in the firm, and with a formal,
systematic "R & D activity......The employment of
technically skilled managers, particularly grad-
uate~level managers, 1is also increasingly import-
ant.

(Rothwell, 1980)

The lack of research in this area by diffusionists is further aggrav-

. ) B . ‘,‘
ated by the lack of psychological research applicable to the kind of group
processes expected in this area, as indicated, again, by Rogers and

Shoemaker (1971):

"Unfortunately for our present purposes, the Lewin
(1943), Levine and Butler (1952), Griffin and
Ehrlich (1963) and Bennet (1952) inquiries were all
more concerned with optional decisions than with
collective innovation choices.”
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The problem with most group dynamics experiments, for example Lewin
(1943), Sherif (1947) and Asch (1956), 1is that they bear 1little
relationship to the group decision-making involved in adoption of
industrial innovation. The members of groups involved in such decision—-
making do not sit down together and decide on the best course of action -
or if they do, this is only part of the process. The formal discussion
will most 1likely take place through documents passed between members, or
discussions involving small numbers of members. Also such groups are not
voluntary, in the sense that the members choose to belong to them. The fact
of belonging to the organisation and the imper;tives of a particular need
in, for example, the manufacturing process brings them together, or at
least gives a basis for a particular aspect of their interaction. Probably
the only adoption—of innovation study which has taken group decision-making
into account, 1is that of Ozanne and Churchill (1971). They described the

need as follows:

»

"With the exception of anthropological studies that

focus on the acceptance of an innovation by a

social group, research in adoption and diffusion-
takes the individual as the relevant adopting unit.

However, there are 1instances where focusing on a
group produces more meaningful results: the

adoption process model implicitly recognises that a

decision-making group 1is the most 1likely unit

of adoption for industrial innovation."

A more fruitful source of collective decision-making studies proves to

be that ;f industrial purchasing and after all:

"The adoption of most 1nnovations involves sale of
a new producteecss”

(Rogers, 1976)

. ﬁarding' (1966): reviewed a study which examined purchasing decisions, to
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evaluate who instigated these and who had final say. The findings sugg-
ested that the role of middle management is underestimated and that of the
purchasing department and top management inflated. It was found that 88%
of all purchases were instigated by middle management and that for 74% of
purchases, they also named the “sﬁpplies pool”™. 1In only one case did top
management take a decisive role, and this was the purchase of a carpet.
Although top management had to sign purchasing authorisation, particularly

for high cost purchases, they tended not to be too involved in the actual

decision—-making process.

Webster (1965) points out that there is little in the way of analytic
framework in which purchasing decisions can be evaluated. Even within
industries, markedly different purchasing patterns are found. Industrial
purchases appear highly segmented and in reference to a study of markets

for particular chemicals Webster (1965) wrote:

"In one subsegment, the purchasing agent exercised
the major influence, but relied heavily upon
laboratory personnel for analysis and recomm—
" endations. In another subsegment, major influence
was exercised by the foreman .of the production

process who relied upon production engineering for
. advice and recommendations.”

Faris (1967) described a study of industrial purchasing and points out

that industrial marketers:

"eses tend to segment or group, customers in three
ways: according to product being sold (window air-
conditioning versus commercial ~units), . the
customer's end use (an oil company sells differ-
ent lubricants to a metal working company than it -
sells to a textile company), or geographic location
of customer (snow blowers sell better in Toronto
than they do in Texas).”

However Faris suggests that industrial marketers should instead focus on
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the"buying situation”, of which he identifies three:

1) New Task = "a problem or requirement that has not arisen before."
2) Modified Re=buy = "a.continuing or recurring need or problem.”

3) Straight Re=buy - "involved a continuing or recurring need
handled on a routine basis.”

The purchasing process 1involved in these different situations will vary,

for example:

+es the information needs are very great in a new
task situation, moderate in a modified re-buy
situation and very low in a straight re-buy.”

(Faris, 1967)

Choffray and Lillien (1978) also reject the more usual market segment-

ation strategies, merely using such characteristics as size, location,
etc. They propose instead a segmentation based upon both macro and micro

classification:

"The first step, macrosegmentation, characterises
those organisations that are likely to react to a .
product offering differently because of their
industry, geographic location, or other observable
characteristics. Most data needed for this
screening can be drawn from secondary sources.
Once macro segments are developed, they are further

.~divided on the basis of similarities between
decision making units.”

The microsegmentation utilises a "decision matrix » which measures involve-
" ment 1in the bnying process. Each survey respondent was asked to indicate
‘the percentage .of . task responsibility in each phase of the purchasing

' process. Also to give his perceptions of the relative importance of each

it

task involved as: -
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"A category may be involved only a small percen=-
tage of the time but be very influential.”

(Choffray and Lillien, 1978)

In reference to an earlier study7 of the market potential for a new

type of 1industrial air conditioning system, Choffréy and Lillien (1978)

identified those individuals involved in the purchasing process:

Company Personnel = Production and maintenance engineers

Plant or Factory manager

Financial Controllers or Accountants

Procurement or Purchasing Department Personnel

Top Management

External Personnel - HVAC/Engineering Firm

Architects and Building Contractors

A/C Equipment Manufacturers

The constituents of

the 'decision-making units' were used for the micro-

. segmentation procedure, using hierarchical cluster analysis. Based upon

" this analysis characteristics of organisations in particular segments

were identified, as
participants 1in the

in Table 1 (taken

well as  the issues found important by different

decision-making process. These issues can be seen

from Choffray and Lillien, 1978). Some of the results

were summarised as follows:

1

i

"For example, compare top managers with HVAC

consul tants.
modernity,

Top management are ‘interested in

operating costs and energy savings;

precisely those issues that are of least importance
to HVAC consultants. Linking these results with

those of

appears that

the micro-segmentation analysis, it

segments 1 and 4 have prime decision

participants with almost opposite requirements! To

7. Lillien et al, 1977

4
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be successful in this market, manufacturers must

very carefully target their product offerings and
communication strategies.”

(Choffray and Lillien, 1978)

Key Importance Less Importance
Production Operating Cost First Cost
Engineers Energy Savings Field Proven
Reliability Substitutability of
Complexity Components
Plant Managers Operating Cost First Cost
Use of Unproductive Area Complexity
Modernity Substitutability of
Power Failure Protection Components
Top Managers Modernity Noise Level in Plant

Fuel Rationing Protection  Reliability
Operating Cost
Energy Savings

HVAC Consul tants Previous System Experience Modernity
Ease of Installation Operating Cost
Reliability

-Table 1 Issues of Importance for Each Category of Decision Participant :

What then are the differences between the individual adoption proc-~

, ess and that performed by a group? Obviously the process will be diff-
ereht, as Rogers and Shoemaker (1971) wrote: "The mére individuals invol=-
véd in an -innovafion decision, the slower it will proceed.”; "there is
greater opportunity for message distortion” and "more=r§6m for. differen-
tial perceptions of an identical stimﬁlus." The last point is an important
one for industrial, group_decision—méking; particglarly if, like Nealey and
Fiedler (1968), one questions the assumption that managers can be treated
as a homogeneous occupational group, if in practice "a manager is a

-mangger...“. The role of the individual appears a vital aspect of their
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perceptions of innovation. Ozanne and Churchill (1971) recognised this in

their study of group adoption decisions and studied a number of character-

‘istics applying to meﬁbers of the decision-making group. They concluded
that role effects were important, particularly the "member's level in the
organisation hierarchy."” The evidence from industrial purchasing, partic-
ularly the work of Choffray and Lillien (1978), clearly indicates that
individuals occupying particular roles perceive new technology differently

from those occupying other roles. However, it is necessary to examine the

concept of role, which can be defined as follows:

"The word role is borrowed from the theatre and
there is 1little 1in its social-psychological sense
that 1s not prefigured in its theatrical sense. A
role in a play exists independently of any part=-
icular actor and a social role has a reality that
transcends the individual performer. Roles in
society, too, are prescribed actions and words
rather than persons.”

(Brown, 1965)

Role then appears to be a collection of habits and norms which the individ-

ual adopts when required to function in a particular way. Guetskow (1970)

describes the relationship between role formation and task as follows:

"Role  formation would seem to be intimately
associated with the functions demanded by the
tasks. Our operational description of the three
roles in terms of the components of the task is
information exchange, solution formation, and
answer exchange. But the task characteristics did
not determine Jjust how the components should be
assembled into differentiated roles - nor whether
these roles need be continuously played by one set
of individuals or interchanged among them ... we
hypothesised the various combinations in which the
task functions might have been assembled in funct-
ional roles. All but one were found to occur.”

How then does the work role, however it is defined, affect the

individual's_ perceptions' of innovation and the decisions he makes about
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them? Hard evidence is sadly lacking, though some slight indicators are
available. That management roles differ has been demonstrated, for

example by Child and Ellis (1974), and Ellis and Child (1973) .who wrote:

"there are ... identifiable bases of different-
iation in the attitudes of managers.”

Carter and Williams (1959) suggest that innovativeness of firms is to some
extent influenced by the nature of the personnel involved in policy making;
firms with more specialist éroups, such as engineers and scientists, in
this role being more innovative. Wind (1967) suggested that the indiv-
idual's role would define the kind of information he would need when

evaluating innovation:

"The R and D engineers are basically concerned with
the performance and quality of the products which
they design and develop. The buyers on the other
hand are concerned with maximisation of cost

savings subject to satisfactory performance of
their jobs.”

*

In thg terms of Kelly (1955), referred to in the previous Chapter,

role can be seen as a particular construct sub-system, which has a "Range

of Convenience" defined by that role. Given that constructs are tested
against reality and therefore over time the construct sub-system becomes
increasingly relevant to its area of usage,8 role construct repertoires

maintained by individuals would be expected to converge, in reaction to

i

I
similar experience. The perceptions and : behaviour of those operating

w;thiq: a8 particular role should consequently be similar. This expectation

15:} to some extent, both indicated and supported by Lawrence and Lorsch

(196&):

8. Assuming, of course, that the individual conducts 'fair' tests

and abandons constructs which have no predictive power and adopts
New constructs which are more appropriate.
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"If these managers were to be effective in doing
their specialised tasks, they must focus their
attention clearly on objectives and goals directly
related to them. Sales managers must be concerned
with accomplishing market objectives. Manufact-
uring managers must pay attention to such techno-
economic goals as processing costs, raw materials
costs, and the quality of the finished product.
Research personnel must be primarily concerned with
both the development of new scientific knowledge

and 1its successful applications to products and
processes.”

and:

"Our prediction in this area also turned out to
be largely true. Sales personnel in all six
organisations indicated a primary concern with
customer problems, competitive activities and other
events 1in the market place. Manufacturing person-
nel were all primarily interested in problems of
cost reduction, process efficiency, and similar
matters.”

"In the research laboratories, however we did not
find so strong an orientation as we had expected
toward scientific objectives.”

Pettigrew (1973) made an intensive study of the adoption of computer
techﬁology within one company (known as Michael's), in which he identified
the importance of differences between members of the buying team involved
in the adoption decision. He also recognised the need to take account
of the way the actors pefceive the process:

"The following analysis relies on the participants

own perception of the determinants and impact of
uncertainty on the computer decision.”

In-“practice this lea to widely-:&iffering .fecommendations in terms of
ﬁhich mahuf;ctﬁrers should récéive tﬁé coﬁtract, forms of inpuﬁ.required
;ﬁd. S0 on. Howé;e}, Pe#tigre# (i§73) saw these differences as the product
of a political process, with occupational grouping and associated expertise

being used as a power base:
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"The expert, however, need not simply rely upon
his presumed dependency of others that his
mystical powers can give him. He can seek support
for the demands he is making.”

Position in the hierarchy can also be used as a method of controlling the
nature of the decision making. Kenny (one of the actors in Pettigrew's
study) controlled information in such a way:

"The potential to bias information is maximal in

the gatekeeper role where the information passed

is complex and wuncertain. Kenny occupiled such a

role. It was a major factor in his ability to

control the decisional outcome. Kenny was a gate-

keeper along two communication channels: first, the

channel between his technical subordinates and the

Michaels Board and, second, that between the

computer manufacturers and the Michaels Board.”

(Pettigrew, 1973)

Pettigrew's study highlights the {importance of organisational
structure and functional specialism in the “"non-programmed innovative
decisions™, albeit as factors in a political process. While the present
research mainly takes a different focus, both were responses to the inade-
quacies ofi theories of decision-making in the organisational context. As
will become clear, the lack of research on how an individual evaluates in-
formation, and on the effects of functional specialism within an organisa-
tion and the nature of organisational group decision-making, was a-source
of concern throughout the research. Indeed, a major recommendation arising
from the present research, is for attention to be given to these issﬁes, in

!
order that those who investigate problems within the organisational context

in the future have a firmer knowledge base.



101

PART THREE

THE RESEARCH AND FINDINGS
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CHAPTER EIGHT

INTRODUCTION
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To translate theoretical ideas into means of generating further infor-
mation about the topic it is necessary to operationalise the problem in
some way. For the study of differential perception of innovation there is
a need to identify a population which is involved with the adoption of
innovation wherein recognisable sub=groupings can be found. If one were to
foilow the individual-adoption paradigm (Rogers and Shﬁemaker, 1971) sub-
groups‘would have to have been identified using appropriate variables, such
as the "farm size"” used by Kivlin and Fliegel (1967). 1In practice this is
likely to prove problematic, for it would be necessary to be highly
familiar with the area (industry, etc) to identify suitable variables.
However, the analysis of the group adoption decision indicated that here
roles were evident which would be likely to have distinctive perceptions of
innovation. The only real difficulty was the lack 6f research on group
‘ado;tion of innovation (Czpiel, 1974), and as documented e;rlier, the
sparsity of research on related topics such as group decision-making and
industrial purchasing.

The first step in identifying individuals involved in the adoption of
innovation in an.organisational'context was to find an organisation which
~would cooperate in the stqdf. Initially two large companies were approach-
ed for assistance and both agreed to collaboréte; these were termed Company
X and Company Y; later an opportunity arose to study the development of a

Céﬁputer IAided Design system within one company, called Automotive Systems
Ltd for the purposes of this research. All are manufacturing companies who

'-hqvé .app1iéd an innovative policy to manufacture as a mechanism for main-
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taining competiveness:

"The second role of technological innovation in
determining the competitive position of the firm is
in production technology. Unless a firm keeps its
production technology up—to—date, which means that
it engages either in process innovation when appro-
priate or in manufacturing innovation, it will suf-
fer loss of competitiveness by losing out on prod-
uctivity or on quality of production or both.”

(Braun, 1984)

It was decided to concentrate upon manufacturing innovation for the pur-
poses of this research as "manufacturing innovation can be seen as one of
the major weapons in the battle for world markets of established products”
(Braun, 1981). Such innovation, while not of a radical nature, is there-

fore highly important:

«ee 1t can be argued, as for example by Gilfillan
and Hollander, that the myriad of minor, improve=-
ments and 'new models'are as important for -tech-
nical progress as the more radical 'break~through'
innovation.”

(Freeman, 1984)

Moreover, it is highly suitable for. the study of differential perception of

innovation as:

"

+ss the nature of this innovation is such that it
may be relatively cheap, and its introduction may
be built into. the day-to-day production budget,
under the control of production managers, super—
visors etc. This implied shift from strategic level
to tactical level in the decision-making process is
another differentiating feature of manufacturing
innovation.” = -

(Bessant, 1982)

It was, tHeréfofé, thdﬁght.likely that teams of middle and junior managers

_wWould be inﬁolved in‘such decision-mﬁking.processes, this being confirmed

in practice.
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Data col}ection was performed in three distinct stages. The first
of which,: termed "Survey 1" was performed within Company X and Company
Y. To identify individuals who had been involved in the adoption of
manufacturing innovation, the companies were asked to suggest manufacturing
innovations adopted by the company in récent years. Seven innovations were
suggested by Company X and six by Company Y. The manufacturing innovations
studied within Company X ranged from the introduction of a cold forming
machine to, an automatic wrapping machine and those for Company Y ranged
from the 1installation of a computer alded design system to the pﬁrchasel
of an advanced numerically controlled milling machine. While many of the
innovations were of an incremental nature they were all 'new to the firm'.
In%ﬁlvement with any of these innovation adoptions was used as a decision
rule for inclusion 1in the study. In the event the same individuals were

involved in a number of these innovations, which restricted the sample

size.

For the purposes of this study each manufacturing innovation was given
an "innovativeness rating” of Low, Moderate or High, depending upon how it
appeared to be viewed by the company membe%s. Some of the manufacturing
innovations were purchased complete and installed, some purchased and modi-
fied, some developed in-house, and in two cases Company X 'underwrote' a
development undertaken by the supplying co;pany. These different avenues

in the adoption of manufécturing innovation having been identified:

. . - . A | 'u

"Those firms which decided to innovate through the

use of new machinery followed one of two possible

paths: either the entire process remained internal,

or equipment was bought in and possibly modified.

In the former case, any solution depended upon the

- existence of  strong in-house R&D facilities and

was, therefore, generally confined to the larger
firms in our sample.” : T

- (Braun, Moseley and Wilkinson, 1981) - °
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A description of the manufacturing innovations studied within Survey I,

the needs they were to satisfy and the innovativeness rating can be found

in Appendix 1.

To provide a measure of perceptions of innovation a methodology was
developed which allowed for high wvariability. It was felt that if the
respondents were restricted in 'putting their signature' on the data, this
would 1limit the wusefulness of the study; moreover in using a high vari-
. ability method experimental error would tend to make it more difficult to
prove a case, thus increasing the validity of any findings.: A number of
approaches to eliciting perceptions were examined and rejected, for example
the Repertory Grid Test (Kelly, 1955), which looked promising, was piloted
and found wanting. The Repertory Grid Test, although it has been found suc-
cessful in personality assessment and other sucﬁ uses, r;quires a level of
expertise on the part of the respondent, that was lacking in‘those assist-
ing with the pilot study. In its 'normal' usage, the Repertory Grid Test
examines a person's evaluation of other people, where expertise is obvious-
ly high. Itl was, therefore, considered too risky to use for the main
study. More usual characteristics methods, commonly applied to perceptions

of innovation, were thought of questionable value, although they were found

satisfactory by Kivlin and Fliegel (1967):

“The present study attempts to build upon our

previous work in which it was shown that percep-

tions of _attributes of innovations could be

measured, and that the perceived attributes were

related to rate of adoption in a meaningful way."

‘The ‘limited success of characteristic techniques in explaining observed
'variation 4in° adoption behaviour (Rogers and Shoemaker, 1971) suggested

that such a technique should not be used alone. The method developed for

‘this research presented the respondent with a list of characteristics from
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which he selected those he would use to evaluate technological inmnovation,
which were subsequently rank-ordered as to importance and finally used in
a polar form to provide cheracterlstic ratings of‘the manufacturing innov-
ations with which he hee been involved; these being known as "Charactenistc
Choice”, "Characteristic Importance"” and "Characteristic Ratings” respect-

ively.

To supplement the data gathered in Survey I, a second survey was em-
barked upon - Survey II. This used a questionnaire developed from the
"Characteristic Choice” method wused in Survey I, combined with questions
asking for. job title, age, educational background and so on; these having
also been obtained in Survey I. This information was used to group indiv-
iduals in terms of the "Classifying Variables™ - Occupational Role, Manage-
ment Level, etc which were utilised in the analysis of the survey data. To
assist this use of the Classifying Variables, a chapter in this section has
been devoted to providing operational hypotheses relating to their impact
upon differential perception of.innovation and, in the case of the Occup=-
ational Role variablef to generating predictions as to the characteristics
that might be 'valued' by“the respective occupational groups (eg engineers,

accountants).

-

The third part of the data collection examined tne develOpment of a
-Computer Aided Desién system by a large manufacturing company, for its own
use. As the connany had no pfevious enperience of CAD enis was highly a
innovative venture for them although it must be considered an incremental

innovation (Bessant, 1982) as the aetual nature of the drafting process

1S

remains essentially the same. The nature of the area suggested that a

case study would be an appropiate vehicle and information was gathered by

5

means of interview and reference to documentary evidence. It became clear
' . 1 oia ¢ 2

in  the course of the interviews,thet effects attributable to differential
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perception of innovation were in evidence, albeit within the context of a

political process. The development involved, amongst others, members of
the Computer Services Department and engineers in the area where the system
was to be used - Body Design = and produced a number of disputes, indeed at

one stage nothing else. Hence, the political nature of the process:

"The divisions of work in an organization creates
sub-units. These sub-units develop interests based
on specialized functions and responsibilities.
Although such sub—units have specialized tasks,
they may also be interdependent. This interdepend-
ence may be played out within a joint decision-
making process. Within such decision-making proc-
esses, interest-based demands are made. Given het-
erogeneity in the demand-generating process and the
absence of a clearly set system of priorities bet-
ween these demands, conflict is likely to ensue.
Sub=units with differential interests make claims
on scarce organizational resources. The extent of
the claims 1is 1likely to be a reflection of the
unit's perceptions of how critical the resources up
for negotiation are to its survival and develop-
ment. The success any claimant has in furthering
his interests will be a consequence of his ability
to generate support for his demand.

It 1is the involvement of sub-units in such
demand- and support-generating processes within the
decision~making processes of the organization that
constitutes the political dimension. "

(Pettigrew, 1973)

Much of the pclitical activity at Automotive Systems was directed at
controlling the nature Iof the develepmen; in terms of the facilities it
offefed and how they were achieved; demonstrating differential perceptious
of this manufacturing 1ﬁ§o§a££6n. The effects of barticular cccupationail
sbecialities upcn percepticu -of_inucvation uere 1nvestigated further in
the subsequent two chapters, using data from Survey I. fhe first of theae,.
termed “"Basic Measures” grouped 1nd1viduals in terms of their Occupational
koiéé‘ and calculated percentage frequencies for Characteristic Choice and
'.meau dmportance values \for the. Characteristic Iuportance data. This
abproach, -wﬁiler de;onEtrating diffeuenflai pefceetieneLof‘dnnouatiOn, did'

yooe e b ey
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not do so in a way which was amenable to simplistie analysis and, conse-
quently the second of these chapters Qetails further investigation. The
strategy for this analysis differed from that of the "Basic Measures™, in
as much as, rather than individuals being grouped according to a Classify-
ing Variable and similarities and differences in perceptions attributable
to the groupings being sought, they were grouped into clusters in terms of
their perceptions of innovation as suggested by Lin and Zaltman (1973).
Perceptually similar individuals were then examined for similarities, in
terms of the Classifying Variables which could explain their commén percep-
tions. It was found that thirteen classes of explaqation were necessary to
cover the range of causes of perceptual similarity encountered, some being
multidimensional and some only interpretable in phenomenological terms. It
was clear, however, that perceptual similarity cannot be directly related
to a small number of causal variables and that the roles individuals occupy

within organisations are not rigid and deterministic.

The original purpose of the differential perception of innovation
concept, to explain the inability of earlier approaches to the study of
diffusion of innovation, ig explored 1ﬁ relation to the findings of the
study. The suggestion that a population of potential adopters 1s constr-
ucted of distinct sub-groups, each with their own perceptual outlook, is
refuted. ‘Instead a more complex pattern-is proposed in which localised
factors combine to produce the perception of innovation displayed and in
which the realities of organisational 1life significantly confound the
- analysis of differential perception of innovation. On; major conclusion

from this study must be that 1t was the phenomenological field of the

~individual which determined his perceptions of innovation. The effects of

the dynamics, represented by the Classifying Variables, were to influence

the phenomenological field and in this sense their action upon perceptions

'of innovation was indirect.
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To define an individual's phenomenological field is undoubtedly very
difficult; to compare the fields of a number of 1ndiv1dual§, in order to
establish trends, 1is more difficult still. Consequently the methodolog&
and analysis of the research have, of necessity, to make incremental prog-
ress towards an understanding of the nature of differential perception of
innovation in the organisational context. Moreover, in reality this has
followed an iterative procedure, rather than the linear progression whichx
this document may suggest. However, such movement, the use of approxi-

mations and so on, must be considered inevitable: .

"We have often heard it maintained that sciences
should be built up on clear and sharply defined
basic concepts. In actual fact no science, not
even the most exact, begins with such definitions.
The true beginning of scientific activity consists
rather in describing phenomena and then in pro-
ceeding to group, classify and correlate thems.s.
essseeslt 1s only after more thorough investigation
of the field of observation that we are able to .,
formulate its Dbasic scientific concepts with
increased precision, and progressively so to modify
them that théy become serviceable and consistent
over a wide area.”

(Freud, 1957, p 117)

”»
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CHAPTER NINE

METHODOLOGY AND SAMPLES
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The aims of the study — to identify Differential Perception of Innov-
ation and co clarify the nature of the process = suggested the desirability
of multiple methods (Pettigrew, 1973). To this end two surveys and a case
study were performed. The firstl, Survey I, combined a characteristic
checklist,Z characteristic importance rankings3 and characteristic
ratings utilising a Semantic Differential.4 To augment the data produced
by Survey I, a questionnaire technique, based on the checklist5, was
constructed and used in Survey II'. The Case Study used non—-directed inter-
view and documentary evidence to develop a picture of the operation of

differential perception within an innovative development process. Thus it

was possible to identify the presence of differential perception of innov-
ation effects, explore their nature and investigate the consequences of

their operation.

Previous methodologies used for the analysis of the perceptions of

innovations were rejected as the major source of data, having been identi-

fied by Rogers and Shoemaker (1971) as accounting, on average for only

i

44.12 per cent of the variance observed. Tb allow for the range of vari-

ation possible in perceptions of innovations, a methodology which allowed

-

Y T

l.- Within this chapter the chronological order of the perfornance of the
~work has been used to organise the material: presented.’

" 2. "Check list techniques have been‘used in a variety of areas, see for

- example: Belson and Duncan, 1962; Campbell and Mohr, 1950 ‘Lindzeg
‘»and Guest,~1951; Nowlis, 1965 and Thayer, 1967. : o :

: 3. Colline, 1961;- Ost_lim'd, 1974. . - e S AN EI e

ZA.LQOSgood, 1952, - : 2‘;; N L PR

5.' See Bessant, 1982 who performed a similar development .

- s 3
v ' 1
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high variability to be expressed was thought desirable as a primary
research  tool. However, it was decided to base the methods upon the use

of characteristics of innovation as is common practice within the field.

- Selection of Characteristics

The methodology of Survey I and consequently that of Survey II
required the creation of a list of innovation characteristicsG,suitable
for the study of manufacturing innovation. This was achieved by research—-
ing the relevant literature (e.g. Fliegel and Kivlin; 1966; Rothwell, 1977)
and extracting the innovstion attributes that had been used. Using these
as an example, Iindustrialists (mainly within the companies collaborating in
the study) were consulted as to whet they thought the most salient charact=
eristics of technological innovatiOn. The combination of the characterist=
ics derived from both these sources produced a list of the total attributes
that could be found. Examination of this list indicated that some charact-
- eristics were duplicated and so these were removed, others which had some

similarity to others or which appeateo-unimportant were dealt with in the
same way. The remaindet, twenty;nine characteristics in all, were pres-
‘ented again to industrialists and their comments elicited. Limited pilot-
. ing'-as to the intelligibility of the characteristics was also conducted.

These checks having been completed successfully, the list was accepted and

can be seen_in Table 2.

~An. 'organic'. approach was taken to-the use of the methodology and it
was decided that the early stages of the Survey I data collection could be
seen as . either. the pilot study or .the beginning of the main survey. If

~sdifficulties had .been. encountered, which would have necessitated major

‘alterations to the method, then the survey would have been restarted

.

folloﬁing'.tﬂese"changes.' ,Minot‘aiterations on.the other hand were seen

6. These wvere also used in a-limited way as guidelines in the analysis
. of the case study material.
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Table 2 = The Innovation Characteristics

l. Initial Cost

2. Running Cost

3. Rate of Return

4. Raw Materials Costs

3. Re—sale Value '

6. Relative Advantage

7. Time Saving

8. Reliability

9. Ease of Maintenance

10. Energy Requirements

11. Space Requirements

12. Effects on Quality

13. Variations in End Product

l4. Ease in Operation '

15. Need for Retraining

16. Operator Comfort

17. Effects on Labour Requirement
18. Effects on Noise

19. Complexity : '
20. Compatability with Existing Equipment
21, Trial on a Small Scale?

22. Observability of Results

23. Perceived Risk of Adoption
24, Possibility of Modificatiqn
25. Supplier's Reputation

26. After-sales Service

27. Unit Costs

28, Availability of Technical Advice
29. Sophistication of Machine

30, Effects on Safety

as part of a development proéess which would not seriously jedpafdise the
eventual outcome. For exémple, respondents were given the option of adding

Itd the characteristic 1list '1f there was something they thought important

which was not present. It was decided that any characteristic which was

- mentioned a number of times would be included in subsequent presentations.

This happened- for Characteristic 30: Effects on Safety, which appeared

several times in the early interviews. It was incorporated in the list
and ﬁsed in all’éubsequent.intérviéﬁs.

.

The purpose of the characteristic 1list was to provide a wide range

wt T ? O

ST TN
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of dimensions from which the respondents could choose those most relevant
to themselves. To this end characteristics applying to financial, engin-
eering and other aspects were included. In some cases (particularly the
financial) there was some overlap between characteristics, though none were
exactly the same. It was felt that it would allow respondents who were
~sophisticated in a particular area to demonstrate this by the fine level
discriminations they could make. For example, an accountant could be
expected to make a greater distinction between the financial character-
istics than; say, an engineer. Unit cost, for example, takes into account
such factors as Initial Cost, Running Cost, Energy Costs, etc, but is not
equivalent to any one of them. While the latter elements contribute to the
former, the Unit Cost may'be low even though one or more of them is high,
their contribution being offset by another factor. Consequently it was

expected that certain individuals would be more likely to select certain

characteristics than others.?

Survey I

Data were collected using a face to face card presentation method. In
operation the technique -consisted of three parts: Characteristic Choice,
- Characteristic .Importance and Characteristic Ratings. Before proceeding
yith the applicctioc rcspondentc wece cold, in geperal terms, the.purpoce
of the research. Obviously this could not be in too great a detail as it

might have 1nf1uenced them. -

ot . ".‘
! - - *

Characteristic Choice © - - = o e

Fo.

The respondent was presented with a deck of 30 cards, each- having
L Loeow - : R - oL
a characteristic name and an identification number. Between them these

s

cards made up the _characteristic list (see Table 2). Examples being as

7. This viewpoint was confirmed by experience during the data collection,
. some respondents did ignore certain financial characteristics on the

grounds that they ‘were: the same as others and said so. 7
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. follows:

(4) Savings in Raw Materials

(15) Need for Operator Re—training

For each presentation the cards were placed in random order — a different
one for each respoudent. The reSpondent was told - “Here is a list of
characteristics which may be important when judging technological innov—

. ation. I would like you to go through the cards and pick those which are

important to you 8 when judging an innovation. 9 As a further clarif-

ication the respondent was told that the eventual aim was to produce two

piles - one for those he believed to be important and the other for those

et 0

he ‘thought unimportant. It was also made clear that one pile was accept-

able, if he |was of the Opinion that all, or none, of the characteristics

8. If the respondent asks or seems unclear about this, it is further
reinforced. ' .

9. At this‘stage any technological innovation, i.e. a general case.
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were important. The respondent was also told that any characteristic
-which was believed to be important, but which was not in the deck would be

written wup and included in the list - the interviewer carrying spare blank

cards with him at all times.

At this point, and later while the respondent was doing the sorting,
a_‘certain amount of dialogue often took place. Some respondents were con-—
~ cerned about the decision rule they should use to sel?ct the 'important'
characteristics. Although they were told‘that they could choose all or
none- of the characteristics, 1if they so wished, usually the i&ea was to
:pick out only some of them. Problems could also occur as to definitions
of the characteristics; In either case the interviewer discussed the diff-
Cdculty with the respondent until it was clear that understanding had been

reached. Again, caution was observed in this, to reduce any possible

"+ interviewer bias influencing the respondent.

During the sorting procedure, respondents often vocalised their reas=
-éning‘ in separating the characteriétics, or explained the method Fhey were
_Iﬁsing - 1f, as was often the case, fhey initially used more than two piles.
.A few reSpondents asked the interviewer in which pile should they place a
‘particular characteristic (usually near the end of the procedure). The
interviewer initially evaded the-question, saying something like: "It's up
:to: }ou" or "it's yoﬁr view we need”. If the respondent could not decide
alone the. interviewef‘qand respoﬁdent talked about the ‘problem until the-
,respéndent finally méde-up his miﬁd.- At no time did the interviewer make a
decision himself. . Whgn. the reépdndent had completed - this task, the
frejecﬁ; pile' wasm taken ;o the_interviewer's side of. the table and the
respondent asked fo“ retain the other pile. The process then nmoved on to

: the next’ stage.
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Characteristic Rankings

The respondent was now asked to rank-order those characteristics he
had chosen as to importance. This request often brought a reaction from
the respondents, particularly those who had chosen a large number of char-
acteristics. The interviewer apologised to the respondent for this labor-
ious task and all respondenes performed it without real complaint = some
even sald they were expecting it.l0 Respondents were told that they could
organise the characteristics as they wished, ties being allowed. Some

indicated that they were utilising a complex structure and note was taken

of it.

While the respondent performed the ranking the interviewer marked the
response sheets (see Appendix 2) by putting a line through those boxes
relating to the rejected characteristics. There were two response sheets,
oee for the Characteristic Choice/Rankinge and the other for the Character-
istica Ratings; both were treated at this time. When this had been comp-
leted, the second deck'of cards, used for the Characteristie ﬁatings (see

next section for examples) was prepared; all rejected characteristics being
fo p )

removed.

1f, as was often the case, ehe reepondent had not completed the rank-
ing ey this time, .the interviewer waited, as inconspicuously as possible,
\pefheps. pretending to be doing something. However, all the tice the resp-
.ondent.was performing the tasks, he monitored their progress to be ready to
essiSt' if required. - When the respondent had finished and was satisfied
with his rankings, the enterV1ewer took the cards‘andfcheeked that the most
important- was on-ﬂehe - top (seme orgehiséﬂ-them from the bottoum up). The
deckl may not have been uniform, some cards being offset to indicate ties.
‘  fﬁe-vragk erderlngtfeas_'encered into the reSpOnse sheet.and the procedure
:10. Respendents ;éfe noeleela.aEOeemtﬁie“tesklentii\;eey weee\reqeiredd

‘to perform it, in case it influenced the number chosen in the first

stage.
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moved on.

Characteristic Ratings

The final part of the presentation consisted of the respondent going

through the second deck. TFor this procedure the characteristics were pres-—

ented in a polar form, with a seven point scale in between:
7) Saves Time 1, 2, 3, (4), 5, 6, 7 Takes Longer

The cards were numbered back and front for identification, and as an extra
aid the interviewer had the characteristic names available on his response

sheet. The full list of this form of the characteristics can be found in

Table 3.

At this point the interviewer checked uith the respondent that he had
been involved with the adoption of those innovations he was thought to have
(as part of the sample location, individuals assoclated with particular
innovations had been . identified = see later section on sampling). The
names of the innovations were then entered on the response sheet.ll The

respondent was shown the deck and told "Here is another deck of cards,

containing the characteristics you have chosen. However, this time they

’

are in polar form, with a rating scale in. between”. The individual was now

shown one or two cards to illustrate

The interviewer went on to explain that the respondent was now
: fequired to work through the deck rating the innovation on each character-
istic. To exﬁlain ﬁfufther, the respondent was shown one of the cards

(often' initiai Cost as'it'waa No 1) and fold: "If you think the innovation

“11.. This “had - to be left until after the check as. some respondents felt

" unable to comment.on particular innovations.. Although they had been
involved in the” purchase decision their knowledge of it was not

. extensive - this generally applied.to higher .management who had.just

backed their subordinate s judgement about a . particular innovation.,
(See Harding, 1966) .
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(often the name of one of those he was to rate was given) had a high
initial cost, then you .would put i; at this end" (Interviewer points to the
high end). "If you thought it had a low initial cost, then this end. If
it was medium, then you would say 4" - the centre point of the scale and
delimited by brackets. The respondent sometimes asked "High (or Low) in
relation to what?". The interviewer explained that the primary relation-
ship was to that which it replaced. However, where this might have been
misleading,12 he was given the secondary yardstick of 'for a machine of

the type'. Even if the responden£ does not ask, this point was made clear,

as was the fact that we wished his opinions at the time of purchase to be

given, rather than those he held now.13

Table 3 = Polar Form of the Characteristics

1) Low Initial Cost High Initial Cost
2) Low Running Costs High Running Costs
3) Fast Rate of Return Slow Rate of Return
4) Uses Less Raw Materials Uses More Raw Materials
5) High;Resale Value Low Resale Value
6) Rela{ive Advantage No Relative Advantage
7) Saves Time Takes Longer
8) More Reliable - Less Reliable
9) Easy to Haintaiﬁ Difficult to Maintain
10) Low Energy Requirements High Energy‘Reqﬁirements
11) Needs Little Space | Needs Much Space.'
12) Imﬁroves Product-Quélity Reduces Product Quality
- 13) Variations in End Product Only -One End Product
12, This can occur.if:thé innovation.was greatly advan;ed iﬁ reiation to
that which it replaces, e.g. an.n ¢ v's manual lathe, where the new
_h.machine was expensive,_but hgd ;abour;savings to offset,this. |
ié."Whileefhere ﬁé;e ob§ious diffidﬁlties with this, in eémﬁon wigh all

'recall approaches, it was the adoption decision we wished to examine.’

3
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15)

16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)

25)

26)

27)

28)
29)

' 30)I

innovation (the name of
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Easy in Operation

No Operator Retraining
Necessary

Improves Operator Comfort
Reduces Labour Requiréments h
Reduces Noise

Easy to Understand Machine
Compatible with Existing Plant
Can be Tried on a Small Scale
Results Easily Observed

Low Risk Involved in Adoption
Possible to Modify the Operation
Supplier has Good Reputation
Good After-Sales Service

Low Unit Costs

Supplier has Good Reputation
Good After-Sales Service

Low Unit Costs

Technical Advice Avaiiablev'
Technically Sophisticated

Greatly Improves Safety

Difficult in Operation

Operator Retraining Necessary

Reduces Operator Comfort
Increases Labour Requirements
Increases Noise

Difficult to Understand Machine
Incompatible with Existing Plant
Full Scale Use Only

Results not Easily Observed

High Risk Involved in Adoption

Impossible to Modify the Operation

.Supplier has Poor Reputation

Poor After-Sales Service

High Unit Costs

Supplier has Pqor Reputation

Poor After-Sales Service

High Unit Costs
Technical Advice Unavailable

Technicaily Unsophisticated

S1ightly Reduces Safety

The respondent was asked to work through the ratings for a particular

-

the

first was

given), the others being rated

 successively"(if. there were any). Respondents were not always totally

clear about thls, but were quickly put on the right track. They were al so

asked. to place the cards

':'uated it

Yol e

oy

w
*oaroagt L

towe

face down, so that they were in correct order for

1

.next use.  In operation the respondent pickéd ﬁp the first card, eval-

and called out the éppfobriate hﬁmber.' The interviewer entered
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the responsel4 and the respondent put that card down and picked up the

next. This was performed for all characteristics and if the individual had
been 4involved with more than one innovation, the process was repeated for
these. The number of innovations rated in this way, for each respondent,
varied from one to six. The procedure went very smoothly, excepting a
little hesitation at the beginning, although some respondents gave more
than one value (say = "It's 2 - 3" etc). When this happened the inter-
viewer asked for clarification. This completed the main part of the data

collection.

Comgletion

The remaining interview time was taken wup with a self-completion
questionnaire ( see Appendix 2 ) which asked for details such as age,
p;esent and past job titles and qualifications, if any. This was presented
as a voluntary contribution,. as to the whole questionnaire or parts of it.
Most respondents, however, did complete it. Depending upon how ﬁusy éhe
respondent was, this could either be completed on the spot, or later and
posted on. If time was not pressing a discussion of the innovations,
company purchasing policy, etc would often ensue. Notes were ‘taken of
comments made at this time or earlier in the procedure, if they appeared to

have relevance to the analysis of the adoption process.

The Individual Data Base

i

3

At the end of each interview the following information was available:

1. Which characteristics the individual felt were important.
2. The relative impoitance of the chosen characteristics.

-'14. The interviewer monitored these and if the respondent said, for .
©  example, "It's . high™ and gave a.value at the low end, challenged him
until a true picture emerged. -

ap o . .k Y e et
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3. Characteristic ratings applied to one or more innovations.

4., Information about the respondent's background.l5

Each response sheet was given a code number, which could be used both
to identify the individual and the company he worked for. At some point
following the interview (usually the same day) this information was added

to sheets applying to the relevant data bases, which were as follows:

1. Overall data base of Characteristic Choice/Rankings.16
2. The company's data base of Characteristic Choice/Rankings.

3. The data bases applying to each innovation.

. The Sample

The sample was constituted of 47 managers, accountants and so on, from
two large manufacturing companiés who had agreed to cooperate with the
research project; they were t?rmed Company X and Company Y. Discussions
were entered into with individuals. in the companies to select manufacturing

“innovations, adopted by the company in recent years; in all seQen innov-
ations were suggested by'éoﬁpanylx‘aﬁd six by Company Y. Involvement in
the adoption of one or ‘more of these innovations was used as the criterion

for the ‘selection of respondénts,' thus ensuring that the information
obtained related to actual p;actidgs within the’organisations. Forty—seven

| ;respondents contributed to the study - 17 from Company X and 30 from

Company Y.

!

‘The overall sample -size' relates only to the Characteristic Choice/

Ranking data, that .applying to the ICharacteristic Ratings being as

© e

'15. . Provided the respondent did not refuse this_informatidn.

' 16. The same sheet/contains both - for obvious reasons..
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follows:

Company 'X' Innovationsl?

Form Flo - 6
Hot Ball Rolling - 5
Fluid Fire - 6
Autowrap , - 7
Ball Dispenser - 6
Ball and Half Cage Unit - 4
Ring Storage Device - 6

Company 'Y' Innovations

Max-E~Trace - 6
Hardinge HNC Lathe - 15
Wadkin SCD 50T - 6
Marden Wire Wrapper - li i
. Computer Aided Design - 13 )

Transdata Terminal - 8

The respondents were also grouped in terms of the Classifying Vari-
ables (see next chapter for a description), sample sizes being as follows:

a) Occupational Role

1. Organisatiénal - 7

2. Production Engineering - 35

3. Production - 11
4. Engineering | - 11
’S.Q‘Financel PR | -5
6.. Comﬁutinglw‘l;feﬂ = 8.

'

17. For a description of these innovations, see Appendix 1 .
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b) Management Level

1. Top Management - 7
2. Upper Middle Management = 16
3. Middle Management - 7
4. TLower Middle Management = 6
5. Supervisory: - 9

6. Operative - 2

c) Age Range

1. 21 - 30 -3
2. 31 - 40 - 10
3. 41 - 50 -1 MV =12
b 51 - 60 | -9
5. 61 + - 2

- d) Educational Level

1. None - - 4

2. City aﬁeruilas | . ; I5

3.ome | -1 MV =16
. ' | é. ;i;gt D;gr;é - 7
| .I5. ﬁiéﬁe;lbégf;;‘.'xt- h -1

.‘e) Size
"Both companies were of the same size within the range 2,501-5000
| emplb&ees (size 6), codstituting one,groﬁp of 47 individuals.'
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Survey I1

To support tbg data generated by Survey I, which while having depth,
lacked number, a second survey was embarked upon. It was decided that
rather than using the time-consuming face-to-face method, a questionnaire
be devised which could be applied in group testing situation or by mail.
Examination of the Survey I methodology indicated that the Characteristic
Choice would be the most suitablé for this application. The Characteristics
* Importance approach ﬁas rejected as it is a cumbersome, time-consuming
procedure, which is extremely difficult to perform with just paper and
pencil. The card-sort method of Survey I made this technique viable as the
respondent could physically manipulate the cards, arrange them on the table
and modify judgement as he went along. Such practice is obviously not poss-—
ible with a paper and pencil test. Characteristic Ratings, although cons-
idered, would have meant the identification of an potential adoption popul-

ation, preferably one of which Company X or Company Y were members.

| Having decided. that Characteristic Choice was the best method it was
_necessary to translate it into questionnaire form. In essence each charaCf
teristic name was printed with a pair of brackets to indicate where a tick
should go. Alongside the 5rackéts was a computer code number so that the
information could be punched directly from.the questionnaire. The inform-

ation which 'had been requested by the self-rating questionnaire was also

incorporated into the Survey II questionnaire. The questionnaire also con-

tained brief instructions as to how it should be completed (see Appendix

2). . - . . 1

The testing was performed on a group:basis, twenty or so respondents

at a time. All respondents were industrial or commercial practitioners

‘. »i

who were engaged in part-time management education, particularly the
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Diploma in Management Studies. Thus a sample was gained for Survey II
which was comparable to ﬁhat qbtained in Survey I. The respondents were
told very little prior to completing the questionnaire, other than it was
part of a study concerning technological innovation. They were also told to
fill in the questionnairé .reasonably quickly, rather than agonising for

long periods over each characteristic. On average the respondents took

around ten minutes to complete the questionnaire. When all members of the
group had completed the questionnaire a de-briefing was given, explaining

the aims of the study.

Each questionnaire was given a number for identification, and the job

title, information on qualificatiéns and company size were coded into

appropriate numerical values representing Occupational Role, Management

Level and so on.

The Samgle

The sample was constituted of 124 managers, accountants etc who were
) engaged in part-time management education. One modification made necessary
for Survey II was an extension of?the Occupational Role variable to: include
a new category — Administrative. As there was high variability of company
size 1in this sample, this variable became much more important. Like Survey
I, this sample identified the respondents in.terms of the Classifying Vari-
ables: Occupational Role,.. Management Level, Age Range, Educational Level

and Company Size. The sample breakdowns being as follows:

. 7+a) Occupational Role

1. 6rganisational - 12
2. Production Engineering - 19

3. Production - 31
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City and Guilds

'Eirst Degree

128

Engineering
Finance
Computing

Administrative

b) Management Level

TopIManagement

Upper Middle Management
Middle Managemeﬁt

Lower Middle Management
Supervisory .

Operative

c) Age Range

21 - 30

31 - 40 ’

51 - 60

d) Educational:Level

None '

ol

HNC

*

Higher Degree =

35

20

14

25

56

25

49

56

14

L
31
i
| 29‘.,

10

MV =1
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e) Size
1. 20 or less - 4
2. 21 - 100 - 15
3. 101 - 500 - 33
4, 501 - 1000 | - 11 MV =5
5. 1001 - 2500 - 24
6. 2501 - 5000 - 27

7. 5001 or more - 5

The Case Study

Information for the case study was principally gained by tape record=
ed, non-directed interviews. The respondents were told what the study was
about = the development of a Computer Aided Design system by the company =
_.and asked to tell the researcher about the innovation. They were also
asked 1if they objected to being tape recorded, which none did. The respond-

ent was encouraged to talk, with the interviewer remaining neutral as to
.what was said, simply making encouraging nods or statements like "I see”,
to ensure against bias. . The only interventions made by the interviewer
vere requests for further information or to encourage the respondent to say

more. In all, six interviews were conducted.

The . tape recordings were transcribed and surveyed for significant
information. Further data wag gained from doéumentary sources and two
inforﬁal discussions witﬁ other company members. One telephone interview
wés'also conducted, the interviewee being a computer consul tant employed by
the company to assist with their CAD develoﬁment. From these sources a
qﬁaﬁtitf of information.waé generated which allowed a picture of the devel-

opment to be comstructed, the product of which was the case study.
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Conclusion

The case studyland the two surveys form the total of data generated
for the study. Although in the case of Survey I the collaboration with the
two companies also gave some 1dea of the activities of the companies
through informal contacts with company personnel during interviewing sess—-
ions and other wvisits. The combination and contrasts of the findings of
the three approaches are believed to provide a worthwhile analysis of diff-

erential perception of innovation.
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CHAPTER TEN

THE DIFFERENTIAL PERCEPTION HYPOTHESIS:
OPERATIONAL DEFINITIONS
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In Part 2, the concept of Differential Perception of Innovation was
analysed to try to clarify the parameters of the term. To apply it to a
specific research problem, the general hypothesis needed to be operation-
alised. Examination of berception of innovation in an organisational con—-
text indicated that there were a number of factors which would appeer
important. Some of these were considered appropriate for this study and
applied in the survey work that was performed. The present chapter seeks
to provide va;iable specific hypotheses and indicate expectations of likely
perceptions of innovation. In practice five variables were taken as meas—
ures of cognitive influences upon perception of innovation:

1. Occupefieeal Roie

2.. Management Level

3. Educational Level
4. Age
5. Organisational Structure/Size

Occupational Role refers to the person's professional speciality (e.g.

engineer, accountant); Management Level refers to his hierarchical position

within an organisation' Educational Level in terms of qualifications poss=

essed, and; Age are self—explanatory The definition of Organisational

PR 3

Structure varied depending upon where it was applied in the study. For

Sufﬁey I and the Case Study, it was primarily concerned with departmental

[
i

_relationships within an organisation, ‘for Survey II it was defined in terms

_of organisational size.
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The experimental hypotheses will now be outlined, along with the
associated measures. The Null Hypothesis will be ignored here to avoid
repitition, as it follows the same form as that of the general Differential

Perception Hypothesis. As in Chapter 7 we will finish with the Multidimen-

sional Hypothesis.

The Occupational Role Hypothesis

H) . Individuals with similar Occupational Roles are more likely to perc=—
eive technological innovation in the same way, than individuals with

different Occupational Roles.

Perception of innovation should allow the discrimination of individuals on
the basis of their occupational roles. In cases where perceptions are
found to be similar but the roles different, it would be expected that
these roles would be functionally similar. For example, it would be expec=
ted that Engineers and Production Engineers would be more cognitively sim-

ilar than Engineers and Accountants.

The Management Level Hypothesis

v

H) : Individuals of the same or similar Management Level are more likely

to perceive technological innovation in the same way than individ-

uals with different or greatly different Management Levels.

Management Level refers to the individual's “position within a
T n ' .
hierarchical organisation structure. Definition of this variable proves

. ¥ .

somewhat problematic, though in practice an individual s 1eve1 can be

readily perceived 1 Factors involved include salary, status, capital

~ 1. As a check, a regression analysis was performed on the Survey I sample,

. which tested the "goodness-of-fit” when each individual's management

* level value was altered. In the majority of cases the level attributed
to the'individual'was confirmed; for some respondents the management
level value was altered, provided the change appeared sensible.
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and staff under his control, though not all of these will necessarily be
involved in a particular case. For example ;n Petrochemicals, managers
commonly have few employees to control, but a large amount of capital in
terms of plant - this being a capital-intensive industry. Thus we cannot
define level in terms of a small number of ever—present variables, though
we can recognise a linear relationship, both in terms of status and in
terms of task, which runs through an organisation. This can probably be
summed up as 'responsibility', the higher an individual's Management Level,

the greater the consequences of his decisions.

Management Level, therefore, is an ordinal variable, in which each
movement up or down the hierarchy is an increment or decrement of 'respons-
ibility'. As there was a linear relationship between the levels, some lee-
way was acceptable with the Management Level variable, provided that the

levels, though different, were not far apart.

The Educational Level Hypothesis

_ Hllz Individuals of the same or similar Educational Level are more likely
to perceive technologica;_ihnovation in the same way, than indivi-

duals with Qifferent or greatly different Educational Levels.

The basis of this variable énd-the.gradation-of Educational Level
is defined by the structure laid down within the educational system.
Cértain qualifications arg_accgpted}as_being of grﬁater status,/of a higher
level, than are others.  The Yagiabie:;seé in';his §tgdy 1s_baséd upon

ﬁhe;e distinctions and is of an ordinal nature.

LN

The Age Hypothesis Lo

- .o v
L I

31 : Individuals of similar Age are more likely to perceive technological

innovation in the same way, than individuals of different Age.
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Age 1s an interval scale variable which enables direct comparison to be

made. Similarity of age can be assessed directly by statistical techn-
ique, however it should be noted that for some analyses age was classified

in terms of age-range, offering ordinal scaling only.

The Organisational Hypothesis

H1 : The closer individuals are in organisational terms, the greater the

likelihood of similarity of ﬁerception of technological innovation;

whether this be within an organisation or between them.

For the purpose of this study 'organisational similarity' can be
considered a measure of 'company climate' or 'departmental culture'. For
Survey I‘the root level of distinction between individuals is taken at the
company boundary, thas belonging to one or other of the companies gives a
tlear distinction. Itl is also possible to move within the company to
departmental level or beyond companies to industrial sector. For Survey I
the intra-company cultura is believed important; individuals who belong to

"the same department or who . are invoived in a téam which advocates the
. adoption of a particular innovation, may well prove tests of this hypo-
thesis. Caution will be necesaary,_however, to avoid confusion with Occup=
ationa} Role, where membership of a departmént is dependent upon a partic-

o ular. professional speciaiity.

For Survey 1T, organisational similarity has been taken in terms -of.
organisational size;_ It would appear likely that size of organisation will
have an influence upon an individual's " perceptions of innovations..Certain-
ly it has_'beena found  a. useful variable, both within innovation Btudie;
(e;gf'xBrown,;'}?j?;l’Caplgw,hhl96§ apd“Mansfield, 1963) and outside (e.g..

- Tannenbaum ét-al;llg?&).



136

Operationalising the Hypotheses

The Classifying Variables were characteristics of the respondents
which were expected to provide predictors of perceptions of innovation and
as such were central to fhe hypotheses used. It was therefore, necessary
to define each variable and attempt to predict h&w differences in percep—
tions might be demonstrated. In practice such a priori expectations were

limited, though the nature of each variable could obviously be explored.

(1) Occupational Role

This variable was constituted of seven groupings:

Role 1 - Organisational

Role 2 = Production Engineering

Role 3 - Production

Role 4 = Engineering

Rgle 5 — Finance

Role 6 =~ Computing

Role 7 - Administrative (only for Survey 11)

These roles were developéd by reference to the range of job titles
found within .the surveys.. .For Survey I, Role 1 proved to be synonymous
with Management Level 1 and forms the top management group. Role 7 was
dnlf encountered in Survey II and as such.is only‘used in application to
._this‘ data. The parameters of the Occupational Roles would suggest that
ﬁerceptions consistent. with the role could be expected. - In practical terms
this would be demonstrated in the choice or consideration as important, of
.chéracteristics which were suggested by the needs of the role. The chafac-
ter;stigs which were expected éo be associated with particular roles, in

this way, were as follows:
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ROLE 1 - ORGANISATIONAL

This role refers to a general management function and was commonly
ascribed to higher management, thoée who had something like the final cont-
rol of events. The generality of the function of those who ;ﬁrform in this
role makes it difficult to give predictions of characteristics likely to be
selected. It would be expected, however, that these would choose a large
number of characteristics; reflecting the generality of viewpoint and the

predominance of Management Level 1 individuals.

ROLE 2 = PRODUCTION ENGINEERING

This group should be orientated towards practical production and eng-

ineering concepts. This would be reflected in the choice and importance of

the following characteristics:

6) Relative Advantage 7) Time Saving
8) Reliability 9) Ease of Maintenance
10) Energy Requirements 14) Ease in Operation

20) Compatibility with Existing
Equipment

ROLE 3 - PRODUCTION

© This group would be expected to be concerned with practical, operat-
. ional concepts, though possibly also some which are more properly engineer-
ing ones. This would be reflected in the choice and importance of the

following characteristics:

6) Relative Advantage ' : " 7) Time Saving

.8)__Reliability : _ — 9) Ease of Maintenance

10)  Energy Requirements ' 11) Space Requirements



12)
14)
16)

18)

21)

26)

ROLE
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Effects on Quality 13)
Ease in Operation 15)
Operator Comfort 17)
Effects on Noise 20)
Trial on a Small Scale 25)
After-sales Service 28)

4 - ENGINEERING

of innovation.

foll
6)
9)

17)

20)

29)

Variations in End Product
Need for Retraining
Effects on Labour Requirements

Compatibility with Existing
Equi pment

Supplier's Reputation

Availability of Technical Advice

This group would be expected to be orientated to the technical aspects

owing characteristics:
Relative Advantage 7)
Ease of Maintenance 10)
Effects on Labour Requirements 19)
Compatibility with Existing 24)

Equipment

Sophistication of Machiné

ROLE 5 = FINANCE

This would be reflected in the choice and importance of the

Time Saving

Energy Requirements
Complexity

Possibility of Modification

This group should be orientated towards financial concepts. . This

would be -reflected.in the choice 'and importance of the following character-

istics:

N
3)

-5)

27)

!vRate of Return

Initial Cost

'_Re-sale Value

'Unit Costs_

2) Running Cost

4) Raw Material Costs

'10) Energy Requirements
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ROLE 6 - COMPUTING

This grouping 1is somewhat complex as it is a relatively new area and
as such a professional identity is still in the process of being developed.
Consequently it is more difficult to predict likely orientation, than for
more established groups. However the following characteristics are more

likely to be chosen and found important by this group:

1) Initial Cost 5) Re=sale Value
7) Time Saving . 8) Reliability
11). Space Requirements 14) Ease in Operstion
19) Complexity - | 20) Compatibility with Existing
- Equipment
23) Perceived Risk of Adoption 25) Supplier's Reputation
26) After-sales Service 28) Availability of Technical Advice

29) Sophistication of Machine

ROLE 7 - ADMINISTRATIVE

Like Role 1,.-this. grouo.is“likely to te generalist in orientation.
_ This descrtption was not otigioelly applied in the study, Survey I being
conducted in a production orientated environment. When it was decided that
a wider sampie, gathered usiog a'ouestionnaire technique, would be desir-
able, a numbet of iodividuais“wete eocountered who could not be fitted into
the original classification system. It was apparent that there was common-
alit& Jbetween these' indtviduals, such that they per forued administrative

'work in both the public and private sectors. Such a task has a specific,

support orientation but lacks concrete determinants of perception of tech-

nological innovation. “/c< ... . BT
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Obviously we can 1dentify similarities in the different roles. We
would expect a gradation .from Engineer, through Production Engineer, to
Production personnel. Consequently there might be an overlap between these
groups, in terms of perception of innovation. It would also seem likely
that the similarity of perception would reflect this gredation. On the
other hand a clear discrimination should be possible between Finance
persons and Engineefs, the former possibly having some commonality with the
Organisational role, who may have to concentrate upon financial consider-
ations. Computing personnel and Engineers could well be similar, particul-
arly as many of the former were previously involved with electronic engin-
eering.

(2) Management Level

This variable was constituted of six groupings:

Level |1 Top Management

Level 2 - Upper -Middle Management
Level 3 Middle Management

Level 4 Lower Middle Management
Level 5 = Supervisory

Level 6 = Operative

To further clarify the definitions, examples of job titles associated with

each Management Level will now be:given:

Level 1 - ‘Director, Technical Director, Area Manager

Level 2 - Works Manager, Works Accountant Production Manager

Level 3 =~ Chief of Production Engineering Services, Chief Development
. . ~ Engineer
Level 4 -  Drawing Office Manager, Controller Capital Investment

Level 5 =~ Section Leader, Production Engineer

- Ieﬁel 6 - Compﬁter'Aided Designhdperatiﬁe, Toolmaker
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We would obviously expect individuals of the same or similar manage-
ment levels to have comparable perceptions of innovation. This would be
demonstrated in terms of the number and type of characteristics chosen and
the importance assigned to them. It is not possible to predict which char-
acteristic might be associated with a particular level, though it might be
expected that higher level individuals might select more innovation charac-
teristics, as a reflection of a more detailed, wider reaching analysis of
the adoption decision. The development of management appears to move from

a specific discipline base, such as that of the engineer, to the wider

skills of the manager.

(3) Age

Age has been wused. as a simple numeric variable, except where Age
Range was found more convenient. Although it would seem likely that indiv-
iduals of -similar age would have comparable perceptions of innovation, it
is difficult to predict in what way it would operate for Charécteristiq

Choice and Characteristic Importance.

(4) Educational Level

-, This classifying *variable was graded according to the qualifications
. (1f any) possessed. The ordering of the.qualifications is in line with
normal educationai précﬁie;: 2 . o | o
| . Level 1 - None
Level 2 - City.and Guilds or similar
_Level 3 —, HNC or similar N
Level 4 = First Degree

. .Level .5 =— Higher-Degree . .. -

Where a respondént had a number of qualifications, the level was set at

AY
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that of the highest qualification possessed. Prediction of the use of
characteristics 1s difficult, though it could be expected that more charac-

teristics would be chosen by more sophisticated individuals, which nmay be

influenced by education.

(5a) Organisational Structure : Survey I

Within the sample, relationships between the perceptions of innov-
ations can be explored in terms of organisational structure. The primary
distinction of this variable is between the two companies contributing to
the study, generating differences in company climate. Within each company
departmentall relationships can be identified, which may generate “sub-
cultures” and influence the “"social construction of reality"” (Berger and
ﬁuckﬁan, 1966). Three organisation charts ha§e been provided ( Appendix 3,
Figs 1-3 ), two for Company Y and one-for‘Company X. It was decided to
conéentrate only upon relationships bétween respondents, rather than the
complete, though necessarily largér, 6rganisation charts. The presence of
individuals in the sample fesqlted ffom their involvement iﬁ the adoption
of certain innovations suggested by the companies. Obviously not all

individuals in the companies ' were involved in the adoption of these

innovations and there are, therefore, gaps in the organisation charts.

Involvement in the adoption,of particular innovations, and the member-—

'ship of adoption groups, may have an influence upon the cognitive structure

~of . the individual. - It would be expected that members of such groups would

i

perceive the innovation similarly. . For such adoption to occur, some con-
sensus must be reached by the group. The process of coming to terms with

~ the 1innovation might have had more far-reaching implications for the mem—

t . T

bers of the group, influencing their percéptions of innovation generally.

T T
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Diagrams of the adoption groups ( Appendix 3, Figs 4-16 ), indicating the
hierarchical relationships, have been produced. They represent the mgmbers
of the adoption group who were available at the time of the research. Some
individuals had left the company between the time of the adoption decision
. and the data collection, others felt unable to comment on_partidular innov-

ations.2

We therefore have two aspects of the organisational structure — the
departmental relationships and those applying to specific innovations.
Under certain conditions these dimensions are likely to be correlated =
when, for example, the adoption team is primarily constituted of members of
a department which 1is to be the major user of the innovation. Another
possibility concerns the wuse of financial or technical departments as
advisors to top management, such that several members of that department
would Hbe involved in many adoption decisions. Whatever basis of organis-
ational differentiation 1is wused, there is little scope for the specific-—

ation of innovation characteristics that might be chosen frequently or

found important. ' ’

(5b) Organisational Size : Survey IIL .

Organisational structure. for K this -sample was described as size, in
terms of number of employeeé;réither of khe organisation as a whole, or
for the respondent's division, if 1t were a large organisation. It is
likely that within: a .large' organisation, oﬁly that part .which direcﬁly
affects the 1individual has any great influence. Size has been cléssified

into seven groups: - ‘.l o i L i

,Size 1 = 20 or less: employees
- "Size 2- - 21 - 100 . employees
2. For example some of the senior management, although officially members

- of particular adoption groups, felt unable to comment on the innova-
- tlions concerned, as they were passive members..



Size 3 - 101 - 500 employees
Size 4 = 501 - 1000 employees
Size 5 - 1001 - 2500 employees . .
Size 6 =~ 2501 - 5000 employees

Size 7 = 5001 or more employees

Again it 1is difficult to predict likely differences in perception of

innovation, merely the expectation that they will be different.

Relationships Between the Classifying Variables

A correlation analysis was applied to the Classifying Variables data
of the respondents in Survey I. If we are to look at differences in per-
ceptions of innovation, in respect of these variables, it is useful to

know if they are related. ' The result of this analysis can be seen in Table

4.

Table 4 : Correlation Matrix

| i ‘n = 47

Role |
Management Level | 0.7399 | |
Company | -0.2757 | -0.0903 | |
Age | =0.3575 | =0.5743 | -0.1438 | |
Education | -0.1894 | -0.2325 | 0.0358 | -0.0461 | - |
Role:  Manage- ° Company Age  Education
ment .
- ‘Level

-

The correlation coefficients were examined for statistical signifi-

L

lcance, by reference ‘to appropriate tables (Siegel 1956) A small number

¥

of statistically significant correlations were established.

- Occupational Role/Management Level - :: 0.7399 -

Occupational Role/Age\ o : -0.3575
Management Level/Age L '+ =0.5743
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The relationship between Management Le§e1 and Age is probably the
easiest to explain,3 as it can be expected that age will tend to lead to
seniority. The relationship between Occupational Role and Management Level
was more complex, but was assisted by the fact that Role 1 and Level 1
proved synonymous in this sample. Other facilitating factors were that
Production Engineering respondents were confined to Management Level 2, as
were those in Production. However there were a number of factors acting
against it, for example Coﬁputing, which was spread over Management Levels
5—6 and Finance people who belonged to Management Levels 2 and 4. The
correlation between Age and Occupational Role cannot be explaine& in simple

terms; it would seem likely that the relationship between both variables

and Management Levels was the primary determinant.

The results of the correlation analysis suggested that, with the ex-
ceptions detailed above, a degree of independence was present amongst the

Classifying Variables.

»

Tﬁe Multidimensional Hypotheéis

Hy : Similarity of perceptions of innovations are likely to be the prod-
uct of commonality _in-terms of all or a number of the classifying
variables; sﬁch that the more similar the experiences of the indiv-

iduals, the lower the level of differential perception.

f A number of véfiables;have ﬂéen;identifieq as-Suitablg for inclusion
.in the study, és_faé;hfé affectiﬁg“perception Af £echnélogical.iu;ovation
in{'én organisational :co;textQ- Vhile the Classifyiné Variables were ones
-,wbichl offered :sign;ficént_ impaét' on perception of innovation,-they were
6ﬁvi§uslf. not 'thglédtai uqiversg of applicable varigb;gs, nor could_it be
3. a)' It ié”é_ﬁééativé corréléfIAﬁ; as an inc;éaSe'in Management LevéiA
o is ipdicaﬁed‘by a reduction in its va}u?.:

" b)  This resul:\is subpdrtéd by Leggét_(1978).
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expected that a uniform mixture of variables applied to all ecircumstances.
Unlike Kivlin and Fliegel (1967) who used only one perceptual determinant,
farm size, the present study uses five. These can provide both single
variable analysis and ones 1in which all five Classifying Variables were
combined. However, if only one were chosen overall, it would be necessary
for this variable to be believed of paramount importance in determining

perception of technological innovation.

The capacity for comparing perceptions of innovations in a number of

dimensions simﬁltaneously, allows for the possibility of variation in per=-
ception being classified in terms of all these dimensions. As indicated in
the discussion of the Multidimensional Hypothesis in Chapter 6, there is a
high probability of wmeaningful explanation being, of necessity, made in
this way. Thus it is to be expected that perceptions of innovations which
are the product of a combination of Occupational Role, Management Level,

Educational Level and so on will be found. However there is a significant

complication of this analysis, that is likely to have consequences for this

study, that of ‘'stepwise linkage'. This can be illustrated using a three-

subject case:

Subject 1 = Occupational Role = 2, Management Level = 3,

Educational Level = 3, Age = 30 and belonging to Company X

Subject 2 - Occupational Role = 3, Management Level = 3,

Educational Level = 3, Age = 30 and belonging to‘Comapny X

Subject 3 - Occupational Role = 3, Management Level = 4,

Educational Level = 3, Age = 30 and belonging to Company X

To simplify the nature of the problem, only‘Occupational Role and Man-
"agement Level have been varied. Even so it is clear that if these three

-individuals were f0undl to have similar perceptions of innovation, as
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demonsgrated by cluster analysis for example, it might be difficult to
reconcile Subjects 1 and 3. Both have commonality wiFh Subject 2, which
is reflected in their perceptions. The similarity of perception of innov-
ation can be identified by some particular level of analysis and shown as a
cluster. The extension of this kind of 1inkage into even more complex
forms could provide real difficulties in the analysis of the causes of
similarity and difference of perception of technological innovation. The
consequence of a multidimensional approach is that findings are likely
which are not amenable to simplistic analysis, the only'clear~cut examples
being the perceptions of individuals who are similar in many ways. Even
here nothing 1is certain, as a person's perceptions of innovation may

not be static, but rather in a dynamic fluid form.



148

CHAPTER ELEVEN

FINDINGS I :

THE TOWER OF BABEL AND AFTER - A CASE STUDY
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The case describes the development of a Computer Aided Design (CAD)
system, by a medium siee company, Automotive Systems Limited (ASL). 1In
many ways this development was made against all the odds, being gener-
ally the province of the dedicated software house. Indeed, the development
was described by one member of the company, though he was not.directly
involved, as "Financially disasterous and commercially naive.” As will
become clear it was a highly contentious project for much of the time and
as such a powerful forum for the operation of differential perception of
innovation in addition to political and other processes. A primary purpose
of the case study, therefore 1s to plece the operation of differential

perception of innovation into ,a meaningful organisational context.

It was decided to describe the events as accurately as possible and
leave analysis of events for the "Discussion"”. The primary focus of the

case 1is documented in the middle two sections, which deal with actual

development work.
- The Company

. ASL is a medium size manufacturer of specialised motor vehicles. It
-is w;ieuated oven three .sites and is divided into a number of functional
departments. ‘One‘such is Body Design, an area responsible for the devel-
opment of body shape and as such a department ripe for the introduction of
.CAD; - A number of .the engineers.who worked in'this.department at.the time

, of the development were computer literate and became .very much involved in

. the introduction of CAD.
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The Technology

' Computer Aided Design 1is constituted of a combination of specialised
- hardware and soft;are. In essence it transfers the function of a drafts-
man, from & drawing board to a video screen and as such is clearly a manu-
facturing innovation. The user is .able to produce drawings on the screen,
manipulate them in a number of ways and store them on disc for later
.access. Such a system offers many advantages in use, for example parts of
a drawing can commonly be lﬁyered and by adding them together a complete
drawing built up. Where modifications are made to a particular component,
the old drawings can be accessed and the changes made, thus avoiding having
to produce the whole drawing from scratch. A further p;oductivity benefit
comes from the storing of 'standards' on the system, which are represent-
atives of commonly used components, which can be accessed and inéluded in
drawings at will. Output of Suﬁh a system can be to a plotter to produce
paper. drawings or to another prograﬁ or computer for further processing; a
.common example being far the production of a numerical control tape ( see

also Appendix 1 for a description of a CAD system ).

The Actors
Nigel Braine - a senior designer'involved in the early stages of the
deveIOpment'prcéss;-
: Al_Greéh:E - .é éyétems'analyét employeq in the Computer Services

. Departmept”énd who was involved in the development of the

CAD syé;em.

' Fred Jones - a;sgnior engineer, highly respected within the company,
whd_became”thQAhead of the designers in Body Design, during

the time covered by the case.
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Terry Mason — a computer literate engineer who contributed to much of

the development. He is highly creative, but was described

as "liking to play”, to do what interests him.

Barry Richards = a design engineer, who is very keen on technical
development. He became interested in computers and was

a good FORTRAN programmer; much of the later CAD system

development was his work.

Ian Smith - a software consultant, employed by Axis Computer Systems.

He is highly experienced in graphical software development

and was employed by ASL to assist in the CAD project.

Background

The introdﬁction of Computér Aided Design by the company cannot be
considered} an isolated event. Rather the decision to explore the benefits
of CAD arose from an incremental process, by which computer tecpnology came
to be seen as a viable tool ‘in -the design process. By the late 1960's when
the first computer tools were introduced to the\design area, other parts of
the company were already well advanced with such technology, for accounting
and other purposes. In the event, a device was purchased for part prograﬁ—

¥

ming work. ** Essentially this was a machine into which the digitised para=-

i - Tt

meters of a part coulé be‘intrcduced and a‘numericél contrql tape generated
“from them: The designerétweré ﬁat'éontent to éiaplyr;sé it for this pur=

pose, but coﬁgrived to moﬁify it'éd tha£ it wﬁgld produce drawings if con-
| 'nected to ‘é plotter. This striving for new ways of doing things and the
capacity to put their ideas into practice were recurrent features of the

activities of the designers throughout the case.
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The digitising machine was linked to an available mainframe computer
and a sulte of programs written to drive it. To produce hard copy, a draf-
ting machine, containing its own minicomputer, was also purchased. The use
of this configuration was further enhanced by the purchase of a suite of
design programs in 1971 so that they could get "the definition of body

shapes and the ability to get sections through those shapes”. However,

there were difficulties and it was:

"A long, cumbersome process of defining shapes
and getting information back from the computer.”

(Nigel Braine)

The wuse of the mainframe computer was on a time-sharing basis, which
caused a number of problems. The suite of programs in use was large and
consequently access to them was limited. This was aggravated by the compl-—
exity of the data input, which meant that errors could be frequent and it

was common to have to have several runs before perfection was achieved.

+

Dissatisfaction with the ~procedure grew and as a consequence, a design

engineer, Barry Richards, who was interested in computers and could program
in FORTRAN, produced a,set_of.programs which would run on the mini computer

attached to the drafting machine. . This proved a great success:

A

"Barry produced a suite of programs to run on the
minicomputer attached'tO'thg drafting machine which
did a  similar job to the  ,ones available on the
mainframe. . They were more efficient than the
mainframe ones and also more accessible - people
had almost immediate turnaround, rather than the
twenty=four hour' turn around for the mainframe."

. (Nigel Braine) -
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This new suite of programs  still required digitised input, rather
than the interactive process of later developments. However, it was seen
as "pointing the way towards improved ways of working in the future.” It
appears that this success led to subsequent events and it is to these we

now turn.

A Computer Aided Design System?

]

In the early 1970's the compa&y was becoming incre%singly aware of
‘developments in the CAD field. Contact with other'manufacéurers and the
experiences of some of the staff who had seen CAD systems, suggested to the
company that they should explore the possibilities of this technology. Iﬁ

1974 a proposal for an interactive CAD system was developed by a working

party which had been set up to explore the potential of the use of comp—

uters in technical areas. This was seen as the first step in developing a

Computer Aided Engineering capability:

"Out of that [the Working Party Report] came recom-
mendations about CAD and it became clear that an
interactive geometry system was at the heart of all
technical computing. - Unless -you could get the
geometry description into the computer as a normal
part of the design process, you would never have
been able to take the benefits of all other
activities and processes.” '

(Fred Jones)

A review oflthe géometrf systems then évailable.suggested_that none_of

them were.suitaﬁie:for_the task:

"Fred- [Jones] -had been around, he knew what was
happening in the States and various large organ-
isations - in the UK. He was convinced that the
products already available off the shelf were not
quite what he wanted. So they decided to build
. their own software.” . I S

(Al Green) . L e el

!
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At the time of this decision Fred Jones, a senior engineer, was leading a
Working Party constructed for the evaluation of CAD and the specification

of user needs. As a design engineer, not a computer specialist he was

aware of his own deficiencies:

"I came in very cold really, in terms of comp-
uters and knowing what was possible and so on. So

my first job was to get up to speed, listen to all
the so—called experts.”

(Fred Jones)

He had, however, been brought in for his design expertise, his knowledge as

a potential user of a system:

"I came in chiefly from the user end. Certainly a
lot of our management were keen in developing this

waye. They wanted someone to take over this devel=
opment from a user point of view."

(Fred Jones)

#

The lack of available systems made it clear that the company would
have to develop its own. 1In 1975 a development team was set up to provide
a specification for both software and hardware. This team included people

who had not previously been involved with plans for CAD or the use of comp-

uters in the design process:

"Having a .year's experience behind me I had formed

- definite conclusions,about the way we ought to go.

S Once the’ team: was  formed a battle began. There !

were people coming into the picture who lacked
any experience 'of it. People who had been pitch-
forked into this thing and who didn't have the sane
level of ‘thinking. So first of all there was an
education process.”

(Fred Jones)

1

The difficulties.’ were resolvgd enough .to develop afﬁsertspecification,_

"what the users feally wanted the system to do", although, of course,

A
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with some influence from the computer professionals. On the hardware side

it was decided to get a minicomputer, rather than time-share in a main-

frame:

"We came to the conclusion that what we wanted
could only be met by a dedicated computer. As we
saw 1it, minicomputers were becoming available with
sufficient power to do this sort of thing.”

(Fred Jones)

To implement the wuser requirements a group was set up consisting of
design engineers, with an interest in computers and specialists from the
Computer Services ' Department. This was the first time that the profess-
ionals had been involved in the process and they raised a number of object-
ions to what was being proposed. They had, apparently, been unaware of the
developments in the design area, both in terms of software producLion (the
drafting programs) and -the growing expertise in, and. expectations of,

computer technology. In the view of one design engineer:

"The computer services people, who had been respon—
sible for technical computing had just realised
that we'd pinched their ball and run away with
it." " - ..‘ -

(Barry Richards)

The 1a€k oé gxpérience, withip the company, of the development.of CAD
systems caused the engineers to propose that expert help be sought. Top
ﬁanagement agreed to this and computer consultants, Axis Computer S}stems,
were app;oachgdﬁ “Ip the -view of one computer services man, this was mainly

advocated for -internal :support and reassurance:

“"The engineers hadn't a great deal of experience
at that time. They felt it would help their case
and convince themselves 'that they were doing the

- right thing: '~ They decided to call in an outside
team of'specialists.”

(Al Green)
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Computer Services were not very happy about bringing in consultants, they
believed that the outsiders would lack commitment and let the company down

in the end.

The development team now set about trying to "harden—up" the user
requirements, to develop a system specification. Differences between the
design engineers and the computer professionals, as to how to go about this
process became apparent:

"There was quite:- a lot of political in—-fighting
involved at this stage, with the computer profess—
ionals saying: 'You tell wus what you want and we

will go away and make it'."

(Fred Jones)

The design engineers felt unable to work in this way, they could rot prov-
ide a firm enough specification for the computer specialists to work on.
Some of the engineers believed that the computer professionals were being

impracticable:

F

"My feeiing was that if you asked the user what he
wanted, he wouldn't be able to tell you, because he
doesn't know - the technology is completely beyond
him - "

(Barry Richards)

and

, i
"We wused to say that we were in the position of
somebody who's only ever ridden a horse being asked
to design a motor car.” :

(Fred Jones)- oo
Througﬁ _1?76 development of the Specification and software continued.

The involvement -of ‘people from different areas of the company made the
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specification increasingly complex:

"

«ss+ because it was a big, committee-ish sort
of thing, 1f you asked anybody what it ought to
do, they'd say it ought to do this and it ought to
do that. So we built in these great big things
it ought to do."

(Barry Richards)

The consultant, supplied by Axis Computers, Ian Smith, was seen as aggrav-—
ating this by company members of the group. He was seen as interested in
"making things complex”, though, he sees himself as just wishing to make
things as sgphisticated and efficient as possible. To Ian Smith £he main
problems with the development were more to do with internal disputes and

conflicting needs, than his own contribution.

Ian Smith felt very much under attack throughout 1976, although it was
he who was the expert, the "architect of the system”. At project meetings
he kept being.asked why he had solved a problem in the way he had and while
accepting the validity of the alternatives, thought them no better than his
own solution, which: he had often implemented into usable code. To the’
engineers this appeared part of a more general feeling w{thin computef

services:

"It started to get very political, the Computer
Services people were putting the spoke in, didn't
like the way Axis Computers wanted to do things.”

(Barry Richards) ¢ =~ . e o ox

and:

"Al Green had ways that he- thought the code "should

be written and Ian Smith, who was the chief arch-
“-“{tect, -bought in architect of the system, had his

way. There was an awful lot of nausea generated at

project meetings, it really was horrible. R -

i(Barry Richards) .. - ..o ol
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Along side this debate about the system specification and software
development, was one about hardware. The design engineers, recognising
their lack of expertise, wanted to get some hardware and experiment with
it. They tried to convince management that a "hands-on" approach was the

best way to proceed:

"Give wus a computer and we will get ourselves some
facilities and from these find out where we're
golng wrong."

(Fred Jones)

and:

"Basically he [Fred Jones] had to convince the
Resources Committee. At the time he was selling
his particular approach, in terms of equipment that
he was going to use and the way he was going to use
it, there wasn't much else going on in the company.
So to a large extent his job was fairly easy at
that stage."”

(Al Green)

.

With the help of Axis Computers the design team were able to produce a pro-
posal for a type of minicomputer and graphics screen.- The computer was in-

stalled in the middle of 1976, the graphics screen being delivered later

that year.

With the ereival ofb the equipment,; software.deuelopment began in
earnest. Terry Mason;‘ a computer orieneated designer, working under the
direction of - Ian -Smith began to implement code on the computer. It was
decided, in the interest of\ efficiency, to tailor the software to that
particular computerJ aod that form of graphics screen.‘ Initially probiems
were .encoun:ered in usiug the graphics terminal. The programmer supplied
oy Computer Services was unable to make it work, he blamed these problems

on the screen, the manuals supplied and Ian Smith for advocating this kind

of terminal in the first place. ‘He was also possessive about the graphics
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screen, indicating that it was his job and "no one else should touch". In

spite of this, Terry Mason did manage to get it to work:

"He [Terry Mason] picked up the test routines for

the graphics terminal, found out how it was working
He was the first person to get something on the
screen,”

(Barry Richards)

With the arrival of the computer in 1976, Barry Richards, Terry Mason
and - others were able to introduce code to the machine. Obviously prior
to the delivery of the graphics screen and for a little while afterwards
it was not possible to test them fully. However it had already begun to
deviate from the original specification:

"We were not making precisely what the paper and
Computer Services said it was going to look like,

as this was so wrong. I suppose we were making
something else, not too different, but literally

not to the specification.”

(Barry Richards)

*

This was seen as the product of the original development work being
performed in the absence of hardware:
"We spent a year. or more with the consultants,-
writing basic software without any, hardware, so it
was all being done .from a very‘'theoretical point .of

view."

(Fred Jones)‘

!

By the spring: of 1977 . the development process had reached something of
an impasse.; Work was still going ahead - but. the divisions within the group
had not been resolved. The "project meeting nausea" continued and Ian
Smith found his intere;t waning = he was interested in developing computer

systems, ' not arguing about -them. . Consequently the involvement of.Axis
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Computers ceased:

"After almost two years development changes were
found necessary and this firm, Axis Computers,
dropped off the job."

(Al Green)

This confirmed the reservations that the Compuéer Services Department had

had about employing consultants. Their other predictiong too, appear to

have been well founded:

"Unfortunately they [the design engineers] were
entering a high risk area. They were choosing new
versions of everything; they were going to find
themselves being the first wuser of a particular
graphics screen, the first user of the software and
the first user of a support computer. So it was a
high risk situation and ‘they did pay the price in
their development. They were reaching into new
areas and they had a lot of technical problems.
This caused the project to slip.”

(Al Green) g

A Phoenix from the Ashes?

From the time of the installation of the computer in 1976, Barry

Richards was involved with writing applications code for the system. This

was separate from the systems side of the development and he was able to
carry on in relative peace:

j
“Mine was an indirect contribuﬁion, I-suppose. I
could 1let all this [the wrangling] go on and stand
back, because my work.was fairly self-contained.”

(Barry Richards) .. . ., = - e o C R o g

- ¥ 5
T . i ; “ Bk

However, he needed.to use the screen to:test his software and in the.Spring
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of 1977 turned to Terry Mason, who had become the graphics terminal

expert:

"I was working on some application code and I
wanted data input to the terminal and output to the
screen, so that I could more quickly test my soft=
ware. So I got Terry to write me some routines,
just simple graphics routines. Literally 'move to
this point' and 'draw round that point' routines.
He did this and I wrote some code to actually
produce plctures on the screen.”

(Barry Richerds)

The graphics routines were not contributions to the development
system, merely tools that could be used to test other software. The work
of these two, however, was the first success of the project, in terms of
actually drawing on a video screen. Fred Jones, who was now head of the
design team, saw what had been done and spoke to them about it:

"The routines that had been generated for testing
the application code were not that far away from a
real system. Fred asked us how long it would take
to make a real system and we salid we would do a few
tests. In fact we had a system of sorts operating

within six weeks.

(Barry Richards)

Initially this was intended as a test system, one which could be experi-
mented with by the potential users to get their reaction. It was also seen
as a test of the viability of the system as a whole, to see if "what they

were being fed by Axis Computers was going to work-

The work on the 'real' system continued _thOugh progress was slow. At

ik 5 *iA

the same time Barry Richards and Terry Mason continued to develop the test

L - -

system. Reactions to - the latter were favourable, the potential users

becoming enthus;estic ‘now that SOmething could be seen to be working.
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In April 1977 ideas about how to proceed began to change:

"Fred [Jones]

came to me one day and said that he

didn't believe that what we'd been making for real

would work.

At this time we'd spent 20K in soft-

ware, though I must admit I was rather fed up."

(Barry Richards)

Soon after work on the 'real' system stopped, Fred Jones being a prime

mover in

this decision:

right time.

«es it was a question of the right person at the

Fred Jones is considered one of our

best engineers, is very able at solving problems.

What he said

carried a lot of weight and he was

able to sell his ideas.”

(Al Green)

. Instead the design team concentrated upon the facility that had been

developed by Barry and Terry, turning it from a few simble graphics rout-

ines to

a practical, though small scale, system. Actually working with a

system caused a significant re~think of approach:

It also

than a user point of view: ..

"We had looked

at systems and sat down and thought,

as users, what it was we, thought.we wanted from a
system and the facilities it ought to provide. It

wasn't until.

-we had a minimal facility, where we

could sit .down. and try to do things that we real-

ised that in
quite wrong.”

(Fred Jones)

became clear

a number of ways our thinking was

N

that they had been working from a computer, rather

"We set off trying to do things that we rapidly

came to realise,-just did not satisfy ‘the user. We ..

took drawing board constructions and implemented
them on the computer-in an efficient way, each one.
efficient in its own right. While each of these
processes were-efiicient, they' were not compatible
with each other, in user terms.  The order in which

-
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data was demanded, was efficient for the computer,
but not consistent to the user. He found himself

having to stop and re-think — he couldn't get into
any rhythm at all.”

(Fred Jones)

By the summer of 1977 Axis Computers had pulled out and the Computer
Services Department had little involvement. The computer orientated des-—

igners were able to proceed without interference and had no regrets:

"Quite honestly, if we'd carried on like that, we'd
have screwed up the whole thing. We'd have spent
lots of money and it would have been a white elep—-
hant. Purely because it was designed by a comm—
ittee.”

(Barry Richards)

Management supported the development in the new form, allowing the design-
ers to gradually improve facilities. In the autumm of 1977 a small scale
production  facility was made available; from here on the development pro-—

ceeded with a strong reference to the users:

"The system was used by a lot of the design people,
they 1liked it and made suggestions. From then on
the development was an inter—active process, the
users being involved with the people who were prod-
ucing the system.”

(Nigel Braine)

r

As both wusers and producers worked in the same departnent, under

g R o

Fred Jones, such feedback was both informali and responsivé; "From here

'
»

on, much of the development was suggested by the users, who asked for new

facilities: The experience with “the original, computer orientated,
development suggested to the designers, that rather than make the system
computer “efficient, ~they should strive to :make it-easy for the user.

Designers, as opposed to draftsmen, db.noﬁispehd ail-oraeven most of their

]
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time at a drawing board, so the system had to be easy to use, easy to

learn, and preferably self-tutoring. Even if this meant that the machine

did not run efficiently:

“"We had a dedicated machine, all it had to do was
satisfy our requirements. We decided that we
didn't care how tough we made it for the computer,
as long as it satisfies the user.”

(Fred Jones)
This philosophy became a 'corner-stone' of the development work.

Over the next eighteen months the system was improved and the fac-
ilities increased. 1In the autumn of 1978, for example, a new more powerful
computer was delivered, offering 32-bit architecture, rather than the 1l6-
bit of the old machine. This improved the operation of the system by doing
~away with over-laying - the bringing of parts of a large program into mem=
ory from disc when required, as the whole of it would not fit into memory.
The change entailed modification of the programs and the development of
newsoftwarg, but also allowed more screens to be driven and access and pro=

cessing time to be reduced. However, by 1979 support for the development

was waning.

A New Broom?

In 1979 ASL went through a major re-organisation and in the process
took a serious look at ail gomputef_facilities. Whereas in the past some-
thing of a laissez;faire'attiﬁude to computer developments had been-evid-

ent, things star;ed. to ;tighten-upé and developing CAD systems was no
}onger considered a viable pfdpositibn;
"We -nowr havé‘a lot_éf.différent_top level boérds,
looking - at  facilities in terms of hardware and so

on, right across the company. They looked at what
we had been doing, looked at our estimates of man-
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years to complete it up to full specification.
They declared that the company did not really
have sufficient programming capability, manpower,
to spare for that sort of activity. They thought
we ought to look at buying-in."”

(Fred Jones)

The company now began to look at commercial CAD systems, for use by all

relevant departments, not simply the Body Design area.

In the course of this evaluation the internally developed system
fared badly, primarily because it was not fully matured. It lacked many
of the facilities offered by other systems, f;r example the capacity for
producing numerical control tapes. Because it was a company wide proposal,
the corner—stone of the designers' system - ease.of use - was not consid-
ered of vital importance, many other departments wanting CAD for draftsman
usage. Computer Services, who had ;eturned to .the fray, preferred a systep
which would run on any machine, rqther than one tailored to a particular
computer and graphics. screen. &n the event a system was purchased, on a
company wide basis, which w;s fully developed, gran3portab1¢ and supported
by the suppliers. The system was installed during the Spring of 1981,
though 1in some departments, including Body Design, it runs in tandem with-.
the internally developed system. The latter, while not being improved,

will continue to be maintained.

Discussion : RV R

~The experiences 'of ASL in relation to Computer Aided Design provide
a number of points of interest to the Diffusion of Innovation researcher.
The first question " that has  to be raised is: "When did adoption take

place?" As indicated by Gold (198l), the usual assuaption of adoption
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being a discrete event (Rogers and Shoemaker, 1971) is unfounded:
.

«se.cONtrary to simplistic assumptions, major
decisions seldom take the form of climactic once-
for all commitments. Instead, they usually involve
successive reviews of past estimates on the basis
of developing information and experience and these
lead to modifications of expectations and read-
justments in still unimplemented commitments.
Moreover, major innovations frequently require
progressively widening sectors of readjustments in
antecedent and later operations in order to regain
effective integration of the entire network of
processes. Hence, final results are seldom directly
comparable with, much less attributable solely to,
the initial decision.”

(Gold,1981)

This certainly proved to be the case with the adoption of CAD by ASL, prog-
ress being made by a gradual 1éarning process. It could be argued that the
initial stages, as outlined in "Background” should be classifiable as
"Trial" and the decision to develop a CAD system taken as the éctuai adop~
tion. However, given.the nature of ASL's activities this plan could have

been aborted at any time, indeed the nature of the plan did change over

time.

If we take the decision to search for and later develop a CAD system
as the adoption, there is_évidence'of the “"Awareness" stage. Through their
own activities with computer technology available to them, knowledge of the
practices of competitors and the observations of their personnel (primarily
by visits to the manufacturers)l ASL became aware ;f the kinds of tech-
nology available. .Barry. Richards, for example, recalled going to see a
manufacturer in the USA and changing his mind about screen displays:

"Until that time I had regarded the use of screens,
video screens and refresh displays, as toys really.”

L

1. This can be compared with tﬁe.findings of Ryan and Gross (1943)
which related-innovative behaviour to travel to cities and towns.
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Whether the introduction of CAD was the product of need pull or technology
push (Langrish et al, 1972) is questionable. Although there was some need
to improve the design process, it seems likely that the availability of the
technology and the fear of being left behind were significant factors.
Undoubtedly the experience- with the digitiser and the mainframe design
packages had created a climate conducive to the adoption of this innov-
ation, which was “congruent"” (Brandner and Kearl, 1964) with what had

become accepted practices.

There was also evidence of a political process, as described by
Pettigrew (1973). The various groups involved, particularly the design
engineers and the computer personnel, appeared to have become locked into a
political battle. Like Pettigrew (1973) we see evidence of the computer
professionals using their specialism, their knowledge, as a power base. The
activities of tﬁe engineers were an attack on the "norms that denied others
competence” (Pettigrew, 1973). This may also explain why the§ were
antagonistic to the employment of a consultant and why the engineers were
for it, to weaken any dependency:

"In this situation, Kenny chose to cut into the

programmer'g_ power base by bringing in an alter-

native source'of programming expertise.”

(Pettigrew, 1973)
Obviously by‘ having-ltheif "o*n ;spert" thgy ﬁbuid{;ebuff any attempté by
tﬁé Computér ISgrviceg Dep§rtmént to tage control of thg project, to “get

their ball back”.

A e o o B

A number of effects attributable to Differential Perception of Innov=-
ation could be identified in the case. We had, for example, the differ-

ences between Fred Jones and some of the other members of one of the early

A
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development teams. Many of the individuals lacked any experience of CAD
or technica} computing generally and thus their cognitive structure for
evaluation of this technology would bé necessarily sparse. The "Concept
Attainment View"” (Masterson and Hayward, 1979) suggested that conceptual
tools must- be available to make accurate assessments of technological
innovation. This seems borne out by Fred Jones' emphasis on the "education
process”. Once this had been achieved and they had all attained the "same
level of thinking", the difficulties diminished and they were able to pro-

duce a wuser specification and make decisions about likely forms of hard-

ware.

The next and one of the most major influences of differential percep-
tion can be seen 1in the group which actually tried to fully specify and
implement the system. In structural, and possibly emotional, terms we have

three factions, with dimensions of similarity and difference. The design
engineers and Computer Services personnel worked for the same company,
which would suggest some cohesioﬁ in the face of the outsider = the com-
puter consultant = but were spiit in'term; of occupational speciality and
.role demarcétion. The design eﬁginéers and the computer .consultant had
ties in aé much as they were&tﬁelpe0ple who want;ﬂ Him there,. were in

effect his employers, but differed in terms of occupational sPeéiality.

o ]

Ian Smith, the computer consultant, had Sccupational similarity to the
Computer Services personnel, but was separated from them by hiéilinks with
the engineers; he was also an'outsider. Thus this triad prhvided scope for

analysis in terms of the Mul tidimensional Hypothesis.

)

In. practice, Ian Smith became isolated irom both sides. The Computer
Services - people attacked his methods, and :used their knowledge of what he

was doing against him, as witnessed by :the debates about the best solution

to a - problem. -. His relationship with .the ‘engineers was ‘better, but even
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here he felt that:

"They wished to "get involved themselves and have
any collaboration with consultants on the side
line.”

(Ian Smith)

LY

Thus we have a triad which was highly differentiated; evidence suggests
that triads of individuals are unstable (Caplow, 1968) and the same would
appear true of groups. The difference in cognitive structures and the
consequences of this for: the members' perceptions, were undoubtedly a
significant factor hin its eventual failure. Take, for example, the way
that the facilities it should contain were generated. Anybody who would
eventually be involved was ashed what functions they would like. As a
consensus as to the nature of the eventual system had'not been achieved,
these were  all incorporated, so that they "bulilt in these great big
things it ought to do". This suggests a lack of criteria for evaluating
whether a particular function should be made available. 1In practice, in
almost any design process, compromises must be made, decisions about what .
is essential and - what is desirable, but not necessarily needed. How-
ever, 1in order to make sooh decisions,. a consensus must be reachedles
to what exactly is beiné produc;ds If it had been possible to implement a
characteristics of innovation measure at the time that this process occured
it would seem likely that different characteristics wvere being utilised by

the participants or, at least, that different weights were being applied. _
. : o .

. t

The cognitive and conceptual differences within the cevelopment gronp
uere further illustrated by the differing perceptions of Ian Smith the
consultant, and the - company members. According to Smith he wished to prod—
"Jée good efficient and 50phisticated softwere, whereas to the ASL person—

_ nel he was interested in making things complex . In another frame of ref-
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erence, valid arguments could be made as to who was right and who was
wrong; in, this context, like the debate about whether two events were
simul taneous (Russell, 1969), we have to conclude that both were. To the
experienced and highly competent computer consultant, what he was doing was
not “complex"”, though it might be at the edge of what was feasible. To the
less sophisticated (in graphical software terms) ASL personnel it was un-
doubtedly difficult to understand. This supported the notion that percep-
tions are "theory laden” (Hanson, 1958), and consequently was further evid-

ence of differential perception of this technological innovation.

The differences between the engineers and the computer professionals
can be highlighted by the search for a design specification. The computer
personnel asked the designers "“to tell them what they wanted, so that they
could go away. and make it". Leaving aside the fact that acquiescing to
this fequest would have 1egit;mated the programmers' role, there were the
inherent differences between the two groups, as to how they perceived that
the process should opeeate. There was an implicit assumption in the
programmérs' request that the designers were computer-literate, such that
they could forﬁalise their needs into a readily codable form. It wa% aiso
clear, tﬁat the potential esers eere unable to operate in this way, thaf
they lacked sufficient knowledge/cognitive structures to treat the problem
in{ an abstract way. Insteaﬁ ehey éiehed eo gain experience of the tech=
nology and become conéeptuelly pfepafed to deal with the task. It is un-
' doubtedly true that inereasing knowledge ;né understanding of soﬁe topic

allows the'individqal to ppera;e 1n a more abserac: way. If, as is believ- K
. ed}' perception of innovation ie.conceﬁtually determined;”aﬂd.cencepéﬁai
Iexpertise is the product of particular forms of experience, then the abil—
-ity to deal with an innovetion abstractly by one group, but not by another,

“may itself ‘provide a measure of differentlal perception of innovatlon.
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As suggested by Rogers and Shoemaker (1971) the group decision making
was slow and in the result failed to produce a viable specification. When
the time came to implement the software much of the specification was found
to be impracticable and in effect was re-written by the programmers of the
system. Differences in what was to be created, the idea of the innovation
itself, coupled with the disagreements throughout the implementation pro-—
cess finally caused the project to cease. Explanations as to why this
occured, themselves 1illustrate differing perceptions of the process, the
engineer, Barfy Richards, attributing the failure to the project meeting
"nausea”, whereas Al'Green, of the Computer Department saw the whole proj-
ect as "high risk™, with the possibility of failure being ever-present. It
is significant that the system developed by the design engineers had none
of these problems, the individuals involved working in the same department
and within the same cognitive structure. In contrast to the earlier
“nausea”, this development was described as a "fairly painless process”.
What CAD is, what facilities it should offer and how it should operate, as
perceived by the quineers suggests obvious differences from the percep-
tions of the computer professionals. While the former valued ease of use,
consistency for the user and generally "user—friendly” characteristics, the
latter were interested in machine efficiency, and in the case of the comp-—

uter consultant, providing sophisticated software.

The: reader may: have been surprised at how little reference was made
to top management for the majority of the case. While it is possible that
this may be a function of the respondents used in the case, none of‘whom
were -~ top managers, it is believéd that the account is accurate. Generally
top management were in favour of computer development and statements were
made in the early 1970's of -the need to move:towafdé Conmputer-Aided Eng=

ineering. : Even now this is an ambitious. proposition.and may be more an



172

indicator of how 1little they understood the technology, as was suggested
about the Michaels Board in Pettigrew (1973):

“++s their dithering and inconsistent behaviour

towards the computer department might have been a

product, as Bell said, of their inability 'to

understand what was going on'."

The brunt of the development work was left to those at a lower level,

a significant individual being Fred Jones, who was highly respected within
the company. He undoubtedly acted as an innovation champion:

"It was very much a personal venture on his part.

He [Fred Jones] decided that he could justify auto-

mating the design process and he took it so far

before he needed backing.”

(Al Green)-

Obviously, because they had to sanction expenditure, top management sup-—
ported the venture, but they were generally fevourable and lacking expert—
ise could be convinoed, without really understanding what it was abootf
A similar, though.less extreme, process occured in the companies examine&
in Survey I, witt\ top management suporting their subordinates Jjudgement
in certain cases. However, in cootrast‘to ASL, these tended to be the
less innovatire and/or less expeosive decisions, with consequently lower
levels of risk. If one compares the involvement of ASL oanageoent at'toe
different stages of eventledescribeo by the case, then it is clear that
they waited for thingsgto.settle eoﬁﬁ before entering the arena.l One ooulé
speculate as to the political processe within ASL which caused top manage“
ment to need to- distance themselves from events with unoetain outcomes.
Thelsending of Fred Jones ioto the CAD srene to "take over tois deve10pment
from a user point of view is suéestive of a risk reduction exercise, with

top management being uneasy about computer professionals, who operated in a

way that they did not understand preferring to put their trust in a known
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quantity = an engineer.

)

Over time this was to change, particularly as a result of the company
re-organisation. It should also be remembered that during this period com=
puter technology became less alien, particularly to a management group who
were at least vicariously involved with it. This was witnessed by their

wish to be more involved in the decision-making processes, the setting up

of committees and control mechanisms:

"It would be much more difficult now, it would be
virtually impossible for Fred Jonmes to do now, what
he did three years ago. Before he made his first
move, before he employed a consultant, he would
come into c¢ontact with the steering committees,
watching committees, that would quickly pick up
anything that was happening on the CAD front. It's
taken us five years to get organised and control
mechanisms are now very strong in the CAD area.”

(Al Green)

With the rise of managerial control came the return of the computer
professionals to the CAD' arena. These individuals and other potential
users of the CAD system were not in sympathy with the aims of the design-
ers. While the designers believed that "ease of use” (Characteristic l4:
Ease in Operation) was highly important, this was not valued by other
groups within- the company. Other attributes, such as, "transportability”
(Characteristic 20: Compatability with exi;ting Equipment) and "tecbnical
support” (Characteristics 26 and 28: After-sales Service aﬁd Availability
of Technic;l Advice respectively) were now seen as much more important,
particularly py the computer profesionals. The Body Design people had
produced a system which would satisfy their own requirements, but appar-
ently not those of the rest of the company:

"The CAD system Fred Jones and his people developed

was produced in something of a vaccum as far as
generating a company system was concerned. He was

T
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basically going his own way, producing something
that would satisfy Body Design requirements. When
it was exposed to the rest of the company, although
it was 1liked by most people, it was found wanting
in a number of ways.”

(Al Green)

The experiences of the engineers 1in Body Design, their relatively
successful development of a CAD system and its subsequent rejection by
other company members, can be directly attributed to their specific percep-
tions . of what was important within such a system. It would be expected,
however, that such 'perceptual biases' would not be the preserve of design
engineers alone, but of all funtional groups within an organisation. The
work performed within Surveys I and II was directed at comparisons of sﬁch
groups and the way that perceptions of technological innovation varied
across occupational and other groupings within organisations and allows
more rigoréus comparisons of perceptions, as are attempted in tﬁe next

chapter.
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CHAPTER TWELVE

FINDINGS ITI :
BASIC MEASURES OF PERCEPTION OF INNOVATION
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If one wishes to examine perceptions of innovation through instruments
which use the selection of certain characteristics and the importance ascr-
ibed to them, then basic comparisons of these data should prove useful. To
this end the groupings defined by the Classifying Variables have been used
to produce group importance means and percentage frequency of characteris-
tic choice. If the different groups perceive innovation differently,hthis
should be reflected in the frequency with which group members select char-
acteristics and the mean importance giveé to them. This chapter therefore
explores these basic measures, for support of the Differential Perception
Hypotheses. In the case of Occupational Role this includes a test of the
predictions generated wunder this hypothesis. The use of these basic meas-—
ures is for an empirical, exploratory, study of differential perception.
As yet examples of differential perception of innovation effects are lim-

ited, and consequently a priority objective is to discover evidence of the

occurence of such an effect.

Characteristic Choice iR

The percentage frequencies of charaéteristics chosen were calculated
for . each relevant grouping, for each Océupational Role, Management Level
and so - on. The valﬁes were tabulated ( see Table 5 and Appendix 4 ) and
from these tables ,the most frequently and infrequently chosen character—-
istics were selecféd. -A.targef of Eivé of each‘(ffequent and infrequené)
was set, although:,because ofltieé iﬁ reality the number varied between 4
and 10. Whether less than five or‘more than five were chosen depended upon

the percentage value of the characteristics which crossed over the
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Table 5 - Cccupational Role Percentages : Survey I
I I I | I |
Characteristics| Org | Prod | Prod | Eng | Fin | Comp
I | Eng | I I l
| | | | ] I
I | | | I |
1 | 100.00 | 80.00 | 81.82 | 90.91 | 100.00 | 100.00
2 | 100.00 | 20.00 | 90.91 | 63.64 | 80.00 | 87.50
3 | 100.00 | 100.00 | 100.00 | 72.73 | 100.00 | 87.50
4 | 85.71 | 60.00 | 45.46 | 63.64 | 60.00 | 75.00
5 | 28.57 | 20.00 | 18.18 | 18.18 | 0.00 | 37.50
6 | 71.43 | 80.00 | 63.64 | 36.36 | 80.00 | 87.50
7 | 85.71 | 80.00 | 90.91 | 100.00 | 100.00 | 100.00
. 8 | 100.00 | &0.00 | 72.73 | 90.91 | 100.00 | 100.00
9 | 71.43 | 80.00 | 54,55 | &1.82 | 80.00 | 100.00
10 | 71.43 | 40.00 | 45.46 | 54.55 | 40.00 | 62.50
11 | 71.43 | 60.00 | 45.46 t 36.36 | 20.00 | 75.00
12 | 100.00 | 100.00 | S0.91 | 100.00 | 100.00 | 100.00
13 | 100.00 | 20.00 | 54.55 | 45.46 | 100.00 | 62.50
14 | 100.00 | 40.00 | 72.73 | 81.82-| 60.00 | 75.00
15 | 71.43 | 20.00 | 9.09.| 36.36 | 80.00 | 62.50
16 | 57.14 | 40.00 | 54.55 | 81.82 | 40.00 | 62.50
17 | 100.00 | 100.00 | 100.00 | 100.00 | 80.00 | 87.50
18 | 71.43 | 40.00 | 45.46 | 63.64 | 60.00 | 75.00
19 | 57.14 | 20.00 | 63.64 | 54.55 | 60.00 | 62.50
20 | 85.71 | 80.00 | 72.73 | 72.73 | 80.00 | 100.00
21 | 57.14 | 0.00 | 63.64 | 27.27 | 80.00 | 62.50
22 | 71.43 | 20.00 | 54.55 | 90.91 | 80.00 | 62.50
23 .1 85.71 | 20.00 | 45.46 | 45.46 | 60.00 | 75.00
24 | 57.14 | 20.00 | 36.36 | 36.36 | 80.00 | 50.00
25 | 85.71 | 80.00 | 72.73 | "54.55 | 60.00 | 100.00
26 | 100.00 | 60.00 | 90.91 | 72.73 | 80.00 | 62.50
. 21 | 85.71 | 100.00 | 100.00 | 100.00 | 60.00 | 100.00
28 | 85.71 ] 20.00 | 63.64 | 72.73 | 60.00 | 50.00
29 | 71.43 | -20.00 | 18.18 | 36.36 | 60.00 | 62.50
30 | 85.71 | 40.00 | 18.18 | 9.09.] 80.00 | 75.00
I I I I I I
I I | | I I
n | 7 | 5 | 11 | 11 | 3 | 8
| I | | I I
Org - Organisational
Prod Eng - Production Engineering
Prod = Production
Eng = Engineering
*Fin -

- Finance
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boundary. Where the percentage was somewhat lower than those already
selected, these characteristics were ignored, though the occurrence was
noted. In this account, primarily data referring to Occupational Réle, as
generated by Survey I, has been used. For the sake of brevity the other
Classifying Variable results are referred to only briefly, a fuller account
being available in Appendix 4 . A comparison of the results of Survey I
and Survey II suggested that they are similar, the latter supporting those

presented here.

As will become clear, certain characteristics were commonly chosen by
the mnajority of respondents. A good example of this is Characteristic 8,
"Reliability". Other characteristics were commonly infrequently chosen,
the best example being Cﬁaracteristic 5, "Re;sale Value". Exclusion of
these characteristics and/or a standardisation procedure which would allev-
iate these effects was considered, but the simpler form was found more des-
irable. Exclusion, for example, of "Re-sale Value"” would have distorted
events where other characteristics were less frequently chosen, thus mask-
ing real effects. These characteristics could in effect be used as 'mark-

t

ers' against which others could be judged. The frequently/infrequently

chosen characteristics, as indicated by the groupings derived from the

Classifying Variables, particularly Occupational Role, will now be discuss—

ed.

OCCUPATIONAL ROLE (Survey 1)

a) Role 1 - Organisational (n = 7)

Frequent

1. Initial Cost (100.00%) -
2.- Running Cost : .« (100.00%) -
3. Rate of Return i , : (100.G0%)

8. Reliability - (100.00%)
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12. Effects on Quality (100.00%)
13. Variations in End Product (1C0.00%)
l4. Ease in Operation (100.00%)
17. Effects on Labour Requirements (100.00%)
26. After—sales Service (100.00%)
Infrequent

5. Re=sale Value ( 28.57%)
16. Operator Comfort ( 57.14%)
19. Complexity ( 57.14%)
21. Trial on a Small Scale ( 57.14%)
24. Possibility of Modification ( 57.14%)

One of the predictions of the Occupational Role Hypothesis applying to

this grouping was supported. It was suggested that this group would select

a high number of

characteristics and this was borne out by the frequent

choices all being 100%Z and the majority of 'infrequent' choices being

higher than 50%.

b) Role 2 - Production Engineering (n

= 5)

Frequent
3. Rate of Return (100.00%)
12. Effects on Quality (100.00%)
17. Effects on Labour Requirement (100.00%)
27. Unit Costs (100.00%)
1. Initial Cost ‘ ( 80.00%)
6. Relative Advantage ( 80.00%)
7. Time Saving ( 80.00%)
8. Reliability ( 80.00%)
9. Ease of Maintenance “oo - ( 80.00%)
20. Compatability with Existing Fquipment ( 80.00%)
25. Supplier's Reputation ( 80.00%)
Infrequent
21. Trial on a Small Scale ( 0.00%)
2. Running Cost ( 20.00%)
.5« Re-sale Value ( 20.00%)
13. Variations in End Product (' 20.00%)
15. Need for-Retraining (:20.00%)
19. Complexity. ( 20.00%)
22, (

Observability of Results

20.00%)
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23. Perceived Risk of Adoption

24. Possibility of Modification

28. Availability of Technical Advice
29. Sophistication of Machine

( 20.00%)
( 20.00%)
( 20.00%)
( 20.00%)

The frequently chosen characteristics provided some support for the

predictions made under the Occupational Role Hypothesis.

As expected "Rel-

ative Advantage”, "Time Saving”, "Reliability"”, "Ease of Maintenance" and

“Compatability with Existing Equipment” were chosen by this group.

c) Role 3 - Production (n = 1l1)

Frequent

3. Rate of Return

17. Effects on Labour Requirement
27. Unit Costs

2. Running Costs

7. Time Saving

12. Effects on Quality
26. After-sales Service

Infrequent

15. Need for Retraining
5. Re=sale Value
29. Sophistication of Machine
30. Effects on Safety
24, . Possibility of Modification

(100.00%)
(100.00%)
(100.00%)
( $0.91%)
( 90.91%)
( 90.91%)
( 90.91%)

9.09%)
18.18%)
18.18%)
18.18%)
36.36%)

Y e

There was only. a limited agreement between these

suggested within the Occupational Role Hypothesis.

d) Role 4 - Engineering (n = 11)
Freguént

7. Tine Saving
12. Effects on Quality
17. Effects on.Labour Requirement .
27. Unit Costs
‘Le Initial, Cost
8. Reliability
2?- Observability of Results

(100.00%)

(100.00%)

- (100.00%)

(100.00%)
( 90.91%)
( 90.91%)
( 90.91%)

findings and those
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Infrequent

30. Effects on Safety
5. Re-sale Value

21. Trial on a Small Scale 27.27%)
6. Relative Advantage 36.36%)

( 9.09%)

(

(

(
11. Space Requirement ( 36.36%)

(

(

(

18.18%)

15. Need for Retraining 36.36%)
24. Possibility of Modification 36.36%)
29. Sophistication of Machine 36.36%)

While there was some agreement between the results and the predictions
of the Occupational Role Hypothesis, there were some disagreements. Supp~
ort was provided by the frequent choice of "Time Saving"” and "Effects on
Labour Requirement”, but was outweighed by the infrequent choice of "Rela-
tive Advantage”, "Possibility of Modification" and "Sophistication of Mach-

ine” and the Engineers' indifference to many of the other predicted charac-

teristics.

e) Role 5 — Finance (n = 5)

Frequent

l. Initial Cost ; (100.00%)
3. Rate of Return. (100.00%)
7. Time Saving (100.00%)
8. Reliability =~ . . ' (100.00%)
12. Effects on Quality : (100.007%)

13. Variations in End Product (100.00%)

Infreguent

5. Re-sale Value ( 0.00%)
11. Space Requirements ( 20.00%)
10. Energy Requirements ' it e g ( 40.00%)

( 40.00%)

,16. Operator Comfort

(This list has beeﬁ truncated as the next percentage value .is 60%, -of .

which there. are 9 occurrences).
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The predictions of the Occupational FRole Hypothesis could not be con-
sidered proven, as while "Initial Cost™ and "Rate of Return" were frequent=
ly chosen, "Re-sale Value"” and "Energy Requirements"” were chosen only infr-
equently. However it should be pointed out that "Re-sale Value" was chosen

only rarely by the respondents as a whole.

f) Role 6 = Computing (n = 8)

Frequent :
1. Initial Cost (100.00%)
7. Time Saving ' (100.007%)
8. Reliability (100.00%)
9. Ease of Maintenance (100.00%)
12. Effects on Quality ' (100.00%)
20. Compatability with Existing Equipment (100.00%)
25. Supplier's Reputation (100.00%)
27. Unit Costs - (100.00%)
Infrequent

5. Re-sale Value ( 37.50%)
24, Possibility of Modification ( 50.00%)
28. Availability of Technical Advice ( 50.00%)
10. Energy Requirements ( 62.502)
13. Variations in End Product ( 62.50%)
15. Need for Retraining ( 62.50%)
16. Operator Comfort ( 62.50%)
195. Complexity ( 62.50%)
21. Trial on a Small Scale ( 62.50%)
22. Observability of Results ( 62.50%)
26. After—sales Service ( 62.50%)

( 62.50%)

29. Sophistication of Machine

One striking feature of this group was the high frequency of charac-
‘teristics chosen, even those classified as "infrequent” were mostly at the
50% 1level or above. There was evidence of support for the predictions of

the Occupational Role Hypothesis. Five characteristics, "Initial Cost",

e %

"Time Saving", “Reliability ’ "Compatability With Existing Equipment" and

i

Supplier s Reputation were chosen by all these respondents. The only

clear negation was Re sale Value , as others that were predicted as being
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likely to be chosen frequently, viz. "Complexity"”, "After-sales Service"
and “Sophistication of Machine"”, while being classified as 'infrequent',

were in fact chosen by 62.50% of respondents.

g) Relationships Between the Groups

If one accepts that Characte;istic Choice is a valid measure of Dif-
ferential Perception of Innovation, then the operation of this effect must
be considered proven. Characteristics were not chosen with the same rel a-
tive frequencies by all groups. For example, Production respondents chose
the characteristics “"Initial Cost"” and "Reliability™ far less frequently
than any of the other groups. DMore specific examples were also found, such
as Production Engineers chaosing "Relative Advantage" frequently, while
Engineers did not. This was a somewhat surprising finding, as it would be
expected that these groups would be similar in outlook, particularly with
respect to such a concept. Thiskrelationship was further illustrated in
respect of "Observability of Results”, when Engineers chose it frequently -
and Production Engineers (and Computer personnel) chose it infrequently.
Consideration of "After—sales Service” produced expected and unexpected
findings; the former being the frequent choice of this characteristic by
Production and Organisational ;espohdents. Computer personnel, on the other
hand, chose "After—sales Service” infrequently, in spite of being involved
iq a technologically advanced area where after—sales and technical support
would be expected to have a high priority. However, this may reflect the
generally -poor Supbort given by computer manufacturers and the capacity of

computer departments to solve their_own problems.

Against these differences must be placed a level of commonality, with
all groups acting in the same way towards "Re~sale Value" and "Effects on

Quality”  and- most grouﬁé'sperdeivihg “Initial Cost", "Reliabilityh and
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"Possibility of Modification"” similarly. However, these must be considered

a common 'core' on which differential perception effects modulated.

Characteristic Choice and the Other Classifying Variables

Similar patterns of difference could be discerned between the group-
ings suggested by the other Classifying Variables, giving further support
for the Differential Perception Hypothesis. Examples of the same charac-
teristic being chosen frequently by one group and infrequently by another
were also found. Taking "Variations in End Product™, it was found that
this was chosen frequently by Management Levels 1 and 4, and infrequently
by Management Level 3. Obviously such a relationship is difficult to
explain, though it may suggest that i; terms of perceptions Management
Level is not a 1linear measure. Other examples are provided by "Raw
Material Costs” being chosen infrequently by persons with no qualific-
ations and chosen frequently by those with a degree, and "Ease of Mainten-
ance” being chosen infrequently by those in the 21-30 age range and freq-
uently by those aged between 51 and 60. The latter case may be something
to do with increasing experience indicating the importance of maiﬁtenance,
or it may be a product of the generally greater maintenance needs of mach-

inery in the past than is now common.

For a full breakdown of the analysis of these Classifying Variables,

see Appendix 4 .

Characteristic Importance

The mean imﬁortaﬁﬁe rankings of the characteristics for each group,
for 'example for 'géch Occ;pafional Role, Management Level and so on were
calculated. These values were tabulated ( see Table 6 and Appendix 5 ) and

from those tables the relatively most and least important characteristics
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¢ Survey I
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| | | | | |
Characteristics | Org | Prod | Prod | Eng | Fin | Comp
| | Eng I | I I
I I | | & I
1 | 6.29 | 4.13 | 7.11 | 10.10 | 8.50 | 4.13
2 | 5.00 | 13.00 | 6.60 | 9.00 | 11.50 | 7.86
3 | 5.57 | 4.70 | 4.77 | 6.13 | 9.80 | 3.29
4 | 12,00 | 11.33 | 4.70 | 10.50 | 17.67 | 8.92
5 | 16.50 | 14.00 | 10.50 | 20.00 | * ] 18.33
6 | 12.20 | 8.50 | 13.00 | 8.13 | 4.75 | 11l.14
7 | 3.83 | 5.50 | 5.25 | S5.00 | 3.40 | 4.56
8 | 9.57 | 6.38 | 10.63 | 7.60 | 7.10 | 8.88
9 | 11.40 | 13.75 | 13.33 | 7.22 | 11.13 | 13.13
10 | 12,40 | 6.00 | 10.40 | 10.83 | 16.50 | 12.80
11 | 11.40 ] 13.67 | 13.60 | 13.38 | 25.00 | 13.33
12 | 7.14 | 5.60 | 7.65 | 7.32 | 9.30 | 9.13
13 | 12.14 | 14.00 | 12.50 °| 11.60 | 12.30 | 8.30
14 | 12.17 | 9.00 | 13.13 | 8.61 | 12.17 | 13.42
15 | 16.80 | 10.00 | 12.00 | 13.38 | 17.25 | 18.20
16 | 17.00 | 7.00 | 17.67 | 15.94 | 17.50 | 22.00
17 | 14.00 | 7.80 | 6.50 | 8.27 | 14.63 | 6.64
18 | 19.40 | 14.00 | 16.60 | 13.64 | 19.33 [ 19.92
19 | 20.00 | 16.00 | 17.43 | 10.83 | 10.50 | 23.40
20 | 18.00 | 7.75 | 13.75 | 11.13 | 8.13 | 14.13
21 | 14.00 | * | 13.14 | 14.33 | 13.63 | 16.50
22 | 14.20 | 8.00 | 12.67 | 12.90 | 18.13 | 12.70
23 | 15.67 | 20.00 | 10.60 | 12.60 | 13.67 | 1S9.00
24 | 14,57 | 17.00 | 16.25 | 15.50 | 14.63 | 25.38
25 | 16.17 | 10.13 | 13.50 | 14.83 | 11.33 | 14.88
26 | 16.71 | 13.33 | 13.20 | 13.00 | 11.38 | 17.40
27 | 7.67 | 6.60 | 4.68 | 7.46 | 5.50 | 6.63
28 | 15.56 | 11.00 | 14.00 | 12.38 | 12.67 | 5.25
29 | 16.60 | 19.00 | 16.50 | 10.00 | 14.33 | 18.80
30 | 18.83 | 6.50 | 12.00 | ¢9.00 | 14.25 | 19.58
| | I | | |
| I I I I I
n 1 %, I 5 | 11 | 1t . | 5 | 8
I I I I I I
Org - Organisational
. .Prod Eng - Production Engineering
Prod = Production :
_Eng . .= Engineering
" Fin - Finance
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were selected. A target of five for each (important and unimportant) was
set, though because of ties this could not always be adhered to. Like the
previous section, this account is primarily concerned with the Occupational
Role data generated byISurvey I (Surﬁey IT did not take importance rank-
ings). The tables and selected characteristics for the Classifying Vari-

ables, other than Occupational Role, can be found in Appendix 5 .

As for Characteristic Choice, certain characteristics were valued more
highly by the majority of respondents, the principal example being "Time
Saving"”, with "Effects on Noise"” being seen as unimportant by the majority.
The i{important characteristics, as indicated by groupiﬁgs derived from the
Classifying Variables, particularly Occupational Role, will now 5e discuss-

ed.

OCCUPATIONAL ROLE (Survey .I)

a) Role 1 - Organisational (n = 7)

Important
7. Time Saving (3.83)
2. ‘Running Cost (5.00)
3. Rate of Return ~ (5.57)
l. Initial Cost (6.29)
12. Effects on Quality (7.14)
Unimportant THE E
19. Conmplexity (20.00)
18. Effects on Noise (19.40)
30. Effects on Safety (18.83)
20. Compatibility with Existing Equipment (18.00)"
16. Operator Comfort (17.00)

No predictions.about .this role were made under the Occupational Role

¥
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lypothesis, as it was found difficult to operationalise the role attributes

in these terms.

b) Role 2 - Production Engineering (n = 5)

Important

1. 1Initial Cost (4.13)
3. Rate of Return (4.70)
7. Time Saving (5.50)
12. Effects on Quality (5.60)
10. Energy Requirements (6.00)

Unimgortant

23. Perceived Risk of Adoption . (20.00)
29. Sophistication of Machine (19.00)
24, Possibility of Modification (17.00)
19. Complexity (16.00)
5. Re-sale Value (14.00)
13. Variations in End Product (14.00)
8. Effects on Noise (14.00)

The predictions of the Occupational Role Hypothesis were supported in

terms of two characteristics: "Time Saving” and "Energy Requirements".

c¢) Role 3 = Production (n = 11)

Important ye

27. Unit Costs ' (4.68)
4. Raw Material Costs (4.70)

" 3. Rate of Return (4.77)
7. Time Saving : (5.25)
17. Effects on Labour Requirement (6.50)

Unimportant .

16. Operator Comfort - (17.67)

19. Complexity P : (17.43)
18. Effects on Noise -« - "o &7 o (16.60)

29. Sophistication of lMachine (16.50)

24, Possibility of Modification (16.25)



188

The predictions of the Occupational Role Hypothesis were unproven. On
the one hand the predictions for “Time Saving" and "Effects on Labour
Requirement” were supported and on the other, "Operator Comfort" and
"Effects on Noise” were found to be unimportant, contrary to the pred-
ictions.

d) Role 4 - Engineering (n = 1l1)

Important

7. Time Saving (5.00)
3. Rate of Return (6.13)
9. Ease of Maintenance (7.22)
12. Effects on Quality _ (7.32)
27. Unit Costs (7.46)

Unimportant

5. Re-sale Value : (20.00)
16. Operator Comfort (15.94)
24, Possibility of Modification (15.50)
25. Supplier's Reputation (14.83)
21. Trial on a Small Scale (14.33)

The predictions of the Occupational Role Hypothesis were supported to
the extent that "Time Saving” and "Ease of Maintenance” were selected, but
disproved in respect of "Possibility of Modification”, which was considered

unimportant.

e) Role 5 = Finance (n = 5)_

Important

7. Time Saving - (3.40)
6. Relative Advantage (4.75)
27. Unit Costs (5.50)
8. Reliability . -~ 7. - (7.10)

20. Compatibility with Existing Equipment (8.13)

¢ ; canend oA =L
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Uninportant

11. Space Requirements (25.00)
18. Effects on Noise (19.33)
22. Observability of Results . (18.13)
4. Raw Material Costs (17.67)
16. Operator Comfort (17.50)

The predictions of the Occupational Role Hypothesis must be considered
unproven. On the one had we have the support of the importance of "Unit
Costs” and on the other the finding that "Raw Material Costs” was unimport-

ant.

f) Role 6 - Computing (n = 8)

Important
3. Rate of Return _ (3.29)
1. Initial Cost (4.13)
7. Time Saving ' (4.56)
28. Availability of Technical Advice - (5.25)
27. Unit Costs ' (6.63)

Unimgortant

24. Possibility of Modification (25.38)
19. Complexity . _ (23.40)
16. Operator Comfort ' ' : - (22.00)
18. Effects on Noise : (19.92)
30. Effects on Safety ) (19.58)

The predictions of the Occupational Role Hypothesis were supported to
a degree. While "Complexity” was actually found unimportant, "Initial
Cost”, “Time Saving” and “Availability of Technical Advice" were found

important as predicted.

g) Relationships Between the Groups
. . C . - . . v

Like Characteristic Choice, the Importance Means undoubtedly indicated,
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differential perception effects. The value of the characteristics as
perceived by the respondents varigd across the groups, some being seen as
important or unimportant by some and indifferently by others. A clear
difference in perceptions between Production and Finance personnel was
indicated by "Raw Material Costs”, while the former considered this highly
important, the 1latter considered it wunimportant. It would appear that
being directly concerned with the production process makes these persons
more aware of material costs and their implications for overall costings.
It is interesting that the only truly financial characteristic considered
important by the Finance personnel was "Unit Costs”. This may reflect a

synthesis of all other monetary considerations into this one unifying con-

cept.

The meaningfulness of the variability observed was enhanced by the
presence of characteristics treated in the same way by at least the major-
ity of groups. These included "Time Saving”, "Operator Comfort* and
"Effects on Noise". Again this suggested a commonality of viewpoint

against which differential perception of innovation effects modulated.”

Mean Importance and the Other Classifying Variables

Similar wvariability could be observed within the groupings defined by
the other Classifying Variables and provided further'support for the Dif-
ferential Perceptioﬁ Hypothesis. Differences between groups as to the im-
portance ascribed- tolsﬁecific'characteristics-were.again illustrated. For
example, ‘while Management Levels 2 and 5 considered  "Perceived Risk of
Adoption” as unimportant, -Management level 3 considered it important. 'This

may indicate a greater concern for advancement within this group, wherein

.
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risk is a greater consideration; these being 'Middle Managers', mostly in

the 30-40 age range.

For a full breakdown of the characteristics considered important/un-

important by these groupings see Appendix 5 .

The Perceived Value of the Characteristics

The two measures discussed attempt to gauge the differing perceptions
of innovation by the selection and importance of the characteristics resp-
ectively. Examination of the results of these two measures'Suggested that
the findings of each, while similar, &ere not correlated. It would be
expected that a characteristic which was considered 'valuable' by the resp-
ondents would be indicated as such by being selected frequently and ranked
as important, but such is not the case. It would seem likely, as argued
by Cattell (1966), in relation to different forms of personality measure,
that the different approaches were sampling data at differentllevels of
generality. Moreover, the effect may indicate perceptual differences
within groups,'such“thgt a chﬁfactefistic which was chosen infrequently was
ﬁéfceived as‘importgnt'by those who did choose.it. An examplé of this was
provided by the reaction of Maﬁégemént Level 3'to:“Perceived Risk of
Adoption”, referred to previoﬁgly. Comparison of the frequency percentages
and the mean importanceﬂd;ﬁa indiéated that while this characteristic was
not that frequently chésehuf7i;632) it was seen as highly importanﬁ (6;66)
'bf those who did select it. Thisipattern“was reflected in relationships
with other characteristics. Fbrxeiémple,'”Initial‘Cost";'“Reliability“'and
"Effects on Quality", while being selected by the majority of respondents
wé:e'-coﬁsideréd 'iﬁporﬁéﬁt bf"fér‘ fewer,-wheﬁ'considered in relation to

Occupational Role. =~
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Discussion

The first objective of the research, that of establishing the presence
of differential perception of innovation within the organisational context,
has undoubtedly been achieved. Examination of the basic measures of dif-
ferential perception of innovation, as indicated by the 'value' the groups
of respondents placed upon them, indicated the presence of these effects.
Occupational Role was chosen as a representative example of the operation
of differential perception, with the added benefit that this variable
offered the only real possibility of predictions, generated under any of
the hypotheses. While these predictions were only supported in a limited
number of cases, they were never considered as more than rough guidelines,
necessitating empirical evidence for validation. That this has not gener-
ally been forthcoming suggests a review of the operationalisation of the
perceptions associated witﬂ each Occupational Role and clearly confirms the

need for exploratory ventures such as the present research.

Even the use of aggregate data, which would generate measures of group
specific perceptions, could not fail to highlight a central problem of dif-
ferential perception of innovation research. The findings outlined, while
clearly illustrating thélpresence of perceptual differences, did not do so
in a way which provided meaningful distinctions in the majority of cases.
Examples of explainable differential perception effects were found and doc-
umented, which would suggest thét a true picture of events had been estab-
lished. However one must turn to the Multidimensional Hypothesis for clar-
ificaton of the ?esults. The lack of discernable patterns suggested that
the properties of the specific individual determined perception of innov-
'atibn} the ﬁnion Qf per sonal a#tributes making for a particular perceptual

outlook. If commonality of perception of innovation could not be
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established through grouping individuals in an apparently meaningful way,
by occupation and so on, a different approach was obviously necessary.
The combination of 'group' members, while statistically valid and possibly
an indicator of perceptual trends within groups, provides the 'lowest
common denominator' of perceptions, rather than a meaningful picture._
Howevér, perceptual expectations can only be generated by observation of
examples of perceptions of technological innovation, by which group trends
can be distinguished from the effects of other variables. The only viable
way to proceed from this point was to group individuals in terms of their
perceptions of innovations and to try to establish cause in terms of the

Classifying Variables, either singly or in combination.
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CHAPTER THIRTEEN

FINDINGS III :
A FINE-LEVEL ANALYSIS OF PERCEPTIONS OF INNOVATION
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The perception of innovation data available in the study consisted of
three parts for Survey I and one for Survey II. These measures of percep—
tion of innovation, being in a numerical form, were amenable to a number of
statistical treatments. Of these, Cluster Analysis was the most approp-
riate for the grouping of individual perceptions. The technique, in common
with a number of 'otﬁer mul tivariate analysis procedures, such as Factor
Analysis, was routinély applied to the-data as it was gathered during Sur-
vey 1. In this way possible trends within the data could be monitored as
the sample size 1increased. It became clear as Survey I drew to a close
that clusters attributable to a single classifying variable were not in
evidence and that the underlying logic of differential perception of innov-
ation was undoubtedly complex. However, a more detailed examination of
perceptual groupings demonstrated that relationships could be established,

although they were not the product of general trends.

A form of Hiérarchical Cluster Analysis‘was applied to the data
according to various data groupings. Both the choice of characteristics
and the importance assigned to them were suijected to this technique. Dif-
ferences in the data types (nominal and ordinal respectively) were allowed
for 1in specifying the analysis procedure, thus ensuring statistical valid-
ity. The technique, which 1s computer basea,l produces a similarity
matrix, in which each analysis unit (respondent) is compared with each
other wunit, 1In terms of each variable (characteristic). If desired the
matrix can be displayed, giving a form similar to a correlation matrix,

except that the values. are in ‘terms of percentage similarity. From the

l. Using the statistical -analysis package, GENSTAT.
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similarity matrix, further data representations can be generated, partic-
ularly the qlusters themselves. The matrix is scanned first for units
which are 100% similar and any occurrences displayed. From this point the
criterion level is gradually reduced, with clusters identified at any part-
icular criterion 1level being printed. The procedure continues until all
units have been clustered. The éreat advantages of the technique were that
it required no assumptions in its use and that the relationships between
individuals were cléarly &1sp1ayed, by their being grouped within a clus-
ter. Also, because it is a hierarchical procedure, relationships between
clusters could be perceived, as a result of their being merged in response
to a lower similarity criterion. The products of this technique for both
Characteristic Choice and Characteristic Importance for the Survey I data

can be found in Appendices 6 and 7 .

The computational procedure which generated the clusters also offered
an alternative data representation, the "Neighbours Table". Essentially,
a specified number (in this case four) of the wnits who were most similar
to each respondent were selected and printed out in the form of a table.
These relation%hips were chosen from the similarity matrix and the percent-
age similarity between respondents was printed within the table. This form
of representation of perceptual similarity proved particularly suitable for
the exploration of differential percepti;n of innovation effects which
forms the substance of this.chapter.

i

. .
The Neighbours Table

From the Neighbours Table, relationships between respondents demon=-
strating 80%2 or greater similarity were selected for further study.
The neighbour grouping for each respondent was explored in detail to estab-

lish..if..relationships explicable in terms of the Classifying Variables

2. .80% proved-a convenient cut-off point.
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could be found. For this chapter the Neighbours Table of Characteristic
Choice and Characteristic Importance data from Survey I was used, the
results being found in Tables 7 and 8 respectively. In some cases explan=-
ations were made 1in terms of one Classifying Variable3 and in others

several appeared to determine the relationship established between indiv=-
iduals by the cluster analysis technique; some relationships required a
phenomenological interpretation. Although a parsimonious approach was
taken to this data analysis, the treating of each perceptual relationship
as a ‘'case study' found a multitude of complex relationships. Because of
the 80Z cut-off, the number of neighbours varied between four and zero; in

the latter case the nearest neighbour and the percentage similarity was

included.

The neighbour relationships for the Characteristic Choice data ( Table
7 ) were subjected to a content analysis procedure which sought té group
them in terms of Classifying Variable and other explanations. Thirteen
groupings were produced in this way, ranging from 'Multidimensional Relat-
ionships' to 'Perceptual Isolaées' and these were used as a coding frame
for the categorisation of the Characteristic Importance data ( Table 8 ).
Each neighbour relationship was classified with the letters a-m4, in line
with the following description of each group; The coding of each relation-
ship was by means of a primary criterion, for example "Occupational Role"”,
however, in certain cases supplementary causés of perceptual similarity

were also found. The nature of the relationships were treated in a

hierarchical manner, with ‘the simplest and 'most 'pdwerful' cause being

3. In line with the findings of the previous chapter Occﬁpational Role,
Management Level and Company were concentrated upon, with the addition of
membership particular adoption teams.

4. These can be found in the column marked "Cl" ( class ) in Tables 7 and
8.
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used for coding purposes. The nature of each grouping was determined by
the manipulation of the data through the content analysis, rather than some
a priori reasons, to produce meaningful, reasonably sized combinations of
similarly determined perceptuai pairs. The number of relationships includ=-
ed In each grouping, for both Characteristic Choice and Characteristic
Importance data, ranged from 9 to 32 distinct pairs - reciprocal relation-
ships being ignored. The definition of the relatioﬁship between neighbours

for each grouping being as follows:

a) Multidimensional Relationships

n= 22
The primary definition for this group was that the perceptually
similar individuals were the same in terms of Company, Occupational Role,
Management Level and were involved in the adoption of particular innovat-
ions. In some cases, this relationship was supplemented by other factors,

for example, the pairing of Production Engineerings (6) and (7) who work in

the same department of Company Y.

This grouping undoubtedly provides support for the Multidimensional
Hypothesis, commonality of perception being generated by a combination of a

number of Classifying Variables.

b) Occupational Role and Management Level Relationships

n=13
All members of this group have the same Occupational Role and Manage=-
ment Level, providing support for the relevant hypotheses, as well as some
multidimenéional effects.  Certain of the:members of Fhis group are aLso

the same in terms of such variables as Company and the adoption of partic-

ular innovations.
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c) Same/Similar Management Level and Occupational Role Relationships

n =13
All members of this group are either the same or similar in terms of
Occupational Role and Management Level; some being the same in terms of one
of these variables and similar in terms of the other, some being similar in
terms of both. This grouping can be seen as a weaker form of éhe previous
grouping ( Section b ) and provides support for the same hypothesis. Supp-
lementary contributions to the similarity of perception included Company

and involvement in the adoption of particular innovations.

d) Same Occupational Role Relationships

n=9
The primary determinant of this grouping was that the individuals had
the same Occupational Role and is primarily a support for the Occupational

Role Hypothesis, although other variables, such as Company contribute to

the perceptual similarities.

e) Same Management Level Relationships

»

n =15
The primary determinant of this grouping was that the individuals had
the same Management Level and is primarily support for the Management Level

Hypothesis, although other variables, such as Company, contribute to the

perceptual similarities.

£) Company/Similar Management Level Relationships

n= 24
The perceptual similarities occuring within this grouping were primar-
ily determined by the individuals belonging to the same company and having

a ‘similar Management Level. Some perceptual similarities also featured
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involvement in the adoption of particular innovations. This grouping

provides support for the Organisational and Management Level Hypotheses.

g) Similar Occupational Role Relationships

n= 10
All the perceptual similarities belonging to this grouping have simi-
lar Occupational Roles, providing support for that hypothesis. Some per-

ceptual pairings also involved Company effects.

h) Similar Management Level Relationships

n=29
All the perceptual similarities belonging to this group have similar

Management Level, providing support for that hypothesis.

1) Company Relationships

n=13
All nmembers of this group belong to the same company and consequently

provide support for the Organisational Hypothesis.

j) Superior/Subordinate and Involvement in Adoption Relationships

n=10

All perceptual pairs belonging to this grouping were closely linked in
organisational terms. [Essentially one of the pair was the subordinate of
the other, generally were situated in the same department and obviously
belonged to the same company. As might be expected, all pairs were involv-

ed in the adoption of one or more innovations.

This grouping provides support for a particular facet of the Organis-
ational Hypothesis. The individuals perceptually linked here were close in

organisational terms, with consequent effects wupon their cognitive
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structuring - reflected in their perceptual similarity. It should be
noted, however, that none of the member pairs belong to the same Occupat=

ional Role, highlighting the complexity of organisational structure and the

difficulty of defining occupational function.

k) Involvement in Adoption Relationships

n= 20

All perceptual pairs in this grouping were involved in the adoption of
one or more innovations and demonstrated the effects of similar experiences
upon perception of innovation. It is likely that those who contribute to a
collective adoption decision will be involved in other collective activ-
ities which will affect their structuring of experience. Moreover, a
number of these perceptual pairings were of individuals who were involved
in the adoption of CAD = computing, like accounting; proving a powerful

determinant of perceptual similarity.

1) Phenomenological Relationships

n= 32
These relationships were ones beyond any definition that could behpro-
vided by the Classifying Variables. Moreover, many of the relationships
were determined by the individual's identification with groups other than
those by which they were classified. Three primary forms of explanation
were encompassed within this gfouping:
(1) 'Upward Looking' Individuals.
(i1) 'Downward Looking' Individuals.
(iii) Production/Production Engineering Orientation.
The first two of these explanations refer to individuals who identify
strongly with groups at a higher or lower Management Level than that which
‘they occupy. 'Upward Looking' individuals are probably ambitious and cons-

equently identify strongly with higher management groups. 'Downward Look=-



202
ing' individuals, on the other hand, appear to be persons who have not been
signicantly affected by their career progression, psychologically remaining
at an earlier 'occupational de;e10pment' stage. Both these phenomena being

aspects of an occupational socialisation process.

The 'Production/Production Engineering Orientation' was a description
of a common interest in the production process. Within manufacturing
industry there 1is a close cooperation5 between those in the production,
production engineering and engineering functions, with a likelihood of an
integration of perceptual outlaok. Some individuals, such as Works Manager
(13) retain their engineering outlook, as witnessed by his being grouped
with Design Engineer (46) - Works Manager (13) was also seen as being

'downward looking'.

This grouping also contains relationships between Director (29) and
those fulfilling an accounting function - Controller Capital Investment
(39), Materials Costing Officer (45) and Works Accountant (44). It
appears, therefore, that Director (29) through the demands of his current

*»

function must take great account of finacial matters and consequently

thinks somewhat as accountants do.

Overall, the relationships featured within this grouping were the

product of phenomenological processes, rather than factors which could be

'objectively' ascribed.

m) Perceptual Isolates
| n= 14

Within the neighbours table were individuals uhb had ﬁo heighbours,
these being referred to as perceptual isolates. This must be considered as
relative isolation, as the fange of similarity displayed between these
individuals and  their 'nearest neighbour' was 66,7 = 79.1% and consequently
5. While not wishing to ignore the friction that may occur between these

functions, they will often be working towards the same aims and are
closer to each other than other functional areas.
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some were only a little below the cut-off point. However, this arbitrary
decision process was found convenient within the study as a whole and is no

different to other statistical practices, such a statistical significance

levels being set at 5Z.

Beyond the neighbour pairs were considerations of the neighbour
groupings as a whole. Some clusters of neighbours could be explained by
reference to a wider similarity of background which acted as a determinant
of perception of innovation. For Characteristic Choice data ( Table 7 ),
for example, we had thé neighbours of Technical Director (24), who were all
involved 1in the adoption and operation of CAD by Company ¥; a similar
causation applying to the neighbours of Drawing Office Manager (26).
Indeed the latter was one of the members of the group around Technical
Director (24); Manager (27) also being common to both groups. This CAD
orientation could be extended to 1include the neighbours of Technical

Director (25) where, again, commonality of function could be perceived.

Other neighbour groupings, such as those around Project Engineer (35)
( Table 7 ) and Production Engineer (2), Chief of Engineering Computing
(19), Production Engineering Manager (43) and Works Accountant (44) ( all
Table 8 ) were attributable to Company effects. Management Level clusters
were also in evidence, such-as that around froduction Engineer (3) ( Table
7 ) = all of his neighbours were at Management Level 2 ( Upper Middle Man-
agement ), Production Engineeg (9) being seen as "upward looking'. The
means of identifying such individuals was through their being connected to
a number of higher level people; the same being true of the identification

of 'downward looking' individuals - for example, Technical Director (24)
( Table 8 ).

The analysis of differential perception was also complicated by the
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occurrence of ‘'step-wise linkage'. For example, Production Resources
Manager (3) was linked by company effects to CAD Manager (22) and by
Management Level and company effects to Production Engineering Services
Manager (16); the third neighbour was Production Engineering Manager (43)
who was related through Management Level alone. If one looked at the deg-
ree of similarity, the first relationship showing Management Level and
Company effects was strongest, the second, showing a Company effect, was
weaker, and the third, Management Level alone, weaker still. This suggest-
ed that compény climate was a strong determinant of perception of innov-
ation. The neighbours of Production Manager (42) ( Table 8 ) were linked
to Manufacturing Manager (17) through having the same Occupational Role
and Management Level and to Accountant (37) through Company and involvement
in the adoption of Hot Ball Rolling. In this case Occupational Role an&
Management Level proved stronger determinants thgn Company and the collect—

ive adoption decision.

A further example of 'step-wise linkage' was provided by Production
Engineers (2), (6) and (7). Although highly similar, these individuals
d;monstrated ; lack of reciprocal relationship. The Neighbours of Produé-
tion Engineer (2) (see Fig 7) included Production Engineer (7). The only
neighbour of Production Engineer (6) was Production Engineer (7) (see Fig
8). However the two neighbours of Production Engineer (7) were Production
Engineers (2) and (6) (see Fig 9). From this it was concluded that there
was a gradation of percepfion of innovation across these engineers, with

Production Engineer (7) holding the middle position.
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Fig 7 = Production Engineer (2) and His Neighbours

Production
Engineer
(2)

Production Design
Engineer Engineer
(7) (46)
CAD
Operator
(21)

Fig 8 = Production Engineer (6) and His Neighbour

Production Production
Engineer Engineer
(6). (7)

Fig 9 - Production Engineer (7) and His Neighbour

Production
Engineer
(7)
Production Production
Engineer Engineer

(2) (6)
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Table 7: Characteristic Choice Neighbours Table

I | _
Unit | Neighbours | Relationships | c1
_ _ |
| _ _
(1) Chief of Production | (11) Manufacturing | Company; Adoption of Hardinge Lathe. | k
Engineering Services | Manager | I
! _ . |
I (4) Production Manager | Company; Adoption of Wadkin, Marden Wire I k
| | Wrapper and Hardinge Lathe. |
_ | |
| (27) Manager | Company. .
| I _
| (10) Production | Company; Adoption of Hardinge Lathe. | k
| Engineering Services | |
| Manager | . I
I | I
_ _ |
I I I
(2) Production Engineer | (7) Production Engineer | Company; Same Occupational Role and I
| I Management Level; Adoption of Hardinge | a
| | Lathe and Wadkin. |
I | |
“ (21) CAD Operator I Company; Similar Management-Level. | £
_ . (.
| (46) Design Engineer | Same Occupational Role and Management |l b
I I _
_ | I
_ _ |

Level .
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Table 7: Characteristic Choice Neighbours Table ( cont.)

| I I _

Unit I Neighbours | Relationships | c |

| I | I

. — - - - LRI — .—
(3) Production Resources | (16) Production | Company; Same Occupational Role and | a |
Manager | Engineering Services | Management Level; Adoption of Hardinge ! |

I Manager | Lathe and Wadkin. | |

P - _ _ |

| (22) CAD Manager | Company; Similar Management Level. | £ |

I _ _ I |

| (43) Production | Same Occupational Role and Management | b |

I Engineering Manager | Level . “ |

| _ _

| I | |

| | ] _ e |

(4) Production Manager | (10) Production | Company; Same Management Level and Similar | ¢ |
| Engineering Services | Occupational Role; Adoption of Hardinge | I

| Manager | Lathe. | |

| | _ | ¥

| (14) Works Manager | Company, Same Management Level and Similar | |

| | Occupational Role; Adoption of Hardinge | ¢ |

| | Lathe and Wadkin. | |

| | | |

| (9) Production Engineer | Company; Adoption of Hardinge Lathe. I k|

I _ ! |

| (11) Manufacturing | Company; Same Management Level and | |

| Manager | Occupational Role; Adoption of Hardinge | a |

I | . I

| _ | |

| I | |

Lathe.




Table 7: Characteristic Choice Neighbours Table ( cont.)

Unit

Neighbours

Relationships

a

(5) Works Manager

Nearest Neighbour = Production Engineer
(2): 76.7%

(6) Production Engineer

(7) Production Engineer

Company (same department); Same
Occupational Role and Management Level;
Adoption of Hardinge Lathe and Wadkin.

(7) Production Engineer

(6) Production Engineer

(2) Production Engineer

Company (same department); Same
Occupational Role and Management Level;
Adoption of Hardinge Lathe and Wadkin.

Company; Same Onoznmnwonmu Role and
Management Level; Adoption of zmnmw=mm
Lathe and Wadkin.

(8) Technical Director

I
I
I
!
I
I
I
_
!
I
|
I
I
_
I
I
_
_
_
I
I
I
I
_
!
I
_
I

Nearest Neighbour— Chief of Production
Engineering Services (1): 73.3%

- - -

——-—.—_—-__—._———-_-——-«——-—-——_—_———




209

e e — —— — — — — — — — — — — — — — — — — —— —p— — i —

Table 7: Characteristic Choice Neighbours Table ( cont.)

llardinge Lathe.

I _ I
Unit | Neighbours | Relationships | c1
I | . I
| . I |
(9) Production Engineer | (14) Works Manager | Company. “ i
| |
| (4) Production Manager | Company; Adoption of Hardinge Lathe. | k
| . | |
| (10) Production I Company (same department); Adoption of | 3
| Engineering Services | Hardinge Lathe. |
| Manager | |
| | |
| (12) Works Accountant | Company. i 1
I I I
I | . I
I I _
(10) Production | (4) Production Manager | Company; Same Management Level and Similar |
Engineering Services | | Occupational Role; Adoption of Hardinge | e
Manager ] I Lathe. |
| | _
I (14) Works Manager | Company; Same Management Level and Similar |
| | Occupational Role; Adoption of Hardinge | ¢
! | Lathe. |
_ | I
|  (42) Production Manager | Same Management Level and Similar I ¢
| | Occupational Role. |
| I I
| (9) Production Engineer | Company (same department); Adoption of |
| | I
_ | _
| I I

T — i ——— T — — — — — —— — — — — — — — — — — — — i — T — t—
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Table 7: Characteristic Choice Neighbours Table ( cont.)

Unit

thmrvocﬂm

Relationships

(11) Manufacturing
Manager

(1) Chief of Production
Engineering Services

(4) Production Manager

(10) Production
Engineering Services
Manager

(14) Works Manager

Company; Similar Management Level;
Adoption of Hardinge Lathe.

Company; Same Management Level and
Occupational Role; Adoption of Hardinge
Lathe.

Company (both subordinates of Works
Manager (13) ; Same Management Level and
Occupational Role; Adoption of Hardinge
Lathe. - - .

Company; Same Management Level and
Occupational Role; Adoption of Hardinge
Lathe.

T AR TN SIS T T S S e e e St S s s s et i s . W Yoy o Wo— — — — — — — ot
—

(12) Works Accountant

——— ——— ——— — — — — — — —— — — — T — T — — — — — N — — — — — — —

(14) Works Manager

(4) Production Manager

(9) Production Engineer

(10) Production
Engineering Services
Manager

Company; Same Management Level; Adoption
of Hardinge Lathe.

Company; Same Management Level; Adoption
of Hardinge Lathe.

Company (subordinates of Works Manager
(13) ); Adoption of Hardinge Lathe.

Company (subordinates of Works Manager
(13) ); Same Management Level; Adoption of
Hardinge Lathe.

— e —— — — D I — —— — — — — T — — — — — — — — — ——— — — — — — — — ——

— —— —
— — — T R — —— —— —— p— — — — — — — — — — — — — — — — T o —




211

Table 7: Characteristic Choice Neighbours Table ( cont.)

Unit

Neighbours

wmwmn»ormruﬁm

(13) Works Manager

(46)

Design Engineer

Production/Production Engineering
Orientation - 13 has an engineering
orientation, his original means of
employment. . _

(14) Works Manager

(4)

9)

(10)

(12)

Production Manager

Production Engineer
Production
Engineering Services
Manager

Works Accountant

Company; Same Management Level and
Occupational Role; Adoption of Hardinge
Lathe and Wadkin.

.

Company; Adoption of Hardinge Lathe.

Company; Same Management Level and Similar
Occupational Role; Adoption of Hardinge
Lathe.

Company; Same Management Level; Adoption
of Hardinge Lathe.

_
!
_
I
I
|
I
I
I
I
I
I
I
I
I
I
I
I
!
I
_
_
I
I
I
_
_
|
I
_
_
I

(15) Works Accountant

ey Sl e e e (S S ——— S

(44)

(37)

Works >onocbwm=n

Accountant

Same Occupational Role and Management
Level. ,

Same Occupational Role.

——— — — — —
— S S T ——— — — — — — — — — — — — — — — — — —

"'"‘——'—————-—-—--—.—————.——-———-——-——--—-——————
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Table 7: Characteristic Choice Neighbours Table ( cont.)

| | |
Unit | Neighbours | Relationships “ Cl
I |
I | |
(16) Production | (35) Project Engineer | Production/Production Engineering | 1
Engineering Services | I Orientation. |
Manager I | |
; | (3) Production Resources | Company; Same Occupational Role and i
I Manager | Management Level; Adoption of Hardinge | a
| | Lathe and Wadkin. ﬂ
| |
|  (4) Production Manager | Company; Same Occupational Role and |
| | Management Level; Adoption of Hardinge | a
| | Lathe and Marden Wire Wrapper. “
| I 3 e
| (11) Manufacturing | Company; Same Management Level and |
| Manager I Occupational Role; Adoption of Hardinge | a
I _ Lathe. |
| | I
I | I
(17) Manufacturing | (11) Manufacturing | Company; Same Management Level and |
Manager | Manager | Occupational Role; Adoption of Hardinge | a
' I | Lathe. Ji
| I I
| (12) Works Accountant | Company; Same Management Level; Adoption | e
| | of Hardinge Lathe. “
| I _
| (14) Viorks Manager | Company; Same Management Level and |
| | Occupational Role; Adoption of lardinge | a
| | Lathe and Wadkin. |
I | |-
| (16) Production § Company; Same Management Level and |
| | Occupational Role; Adoption of Hardinge | a
| | |
I | I

Engineering Services
Manager

Lathe and Wadkin.
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Table 7: Characteristic Choice Neighbours Table ( cont.)

T TET TN T ST ST TS ot T ST TS mmn S S —m—— —— — — — — — s S s, it s, et e

I | . |
Unit | Neighbours | Relationships “ Ccl
I I _
I | |
(18) Assistant | (26) Drawing Office | Company; Adoption of CAD. - _ | k
Production Director | Manager | ﬂ
- |
| | |
| | |
(19) Chief of | (25) Technical Director | Company; Adoption of CAD. | k
Engineering | | |
Computing | (23) CAD Operator | Company; Same Occupational Role; Adoption | d
_ ’ _ O.m.‘ CAD. ’ _
I | |
. | I : I
(20) Section Leader | (32) Quality Control | Production/Production Engineering | h
| Manager | Orientation. |
_ | |
| | |
| I _ |
(21) CAD Operator | (2) Production Engineer | Company; Similar Management Level. “ £
_ |
I I |
| _ | _ o |
(22) CAD Manager | (4) Production Manager | Company; Similar Management Level. “ f
| I
|  (9) Production Engineer | Company; Production/Production Engineering | 1
| | Orientation. |
| | |
| (10) Production | |
| Engineering Services | Company; Similar Management Level.. | £
| Manager | |
| | |
| | | £
3 | | |
| | i

(14) Works Manager

Company; Similar Management Level.
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Table 7: Characteristic Choice Neighbours Table ( cont.)

— S S TN s S s e e St — — — — — — — — — — — — — — — — — — — — — — — —

I | _ |
Unit | Neighbours | Relationships | c1L
| | R l: .
| | _
(23) CAD Operator | (27) Manager | Company; Same Occupational Role; Adoption | d
I | of CAD. I
_ [ | b
|- (19) Chief of 1 Company; Same Occupational Role; Adoption | d
| Engineering | of CAD. |
| Computing | “
| |
| (22) CAD Manager | Company; Same Occupational Role; 22 is a | d
| | superior of 23; Adoption of CAD. |
I | |
| (25) Technical Director | Company; Adoption of CAD. | k
| I _
| | |
] 1 _ _
(24) Technical Director | | Nearest Neighbour — Chief of Production | m
: | | Engineering Services (1) : 66.7Z. |
I | |
| | |
I | |
(25) Technical Director | (26) Drawing Office | Company; 25 is a superior of 26; Adoption | J
| Manager | of CAD. - . . !
| ] , |
| (19) Chief of | Company; Adoption of CAD. | k
I Engineering | | .
| Computing | ]
| | | ,
| (27) Manager | Company; 25 is a superior of 27; Adoption | J
I | of CAD. |
| | |
| | Company; Adoption of CAD. | k
| I |
| | N

(22)

CAD Manager
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Table 7: Characteristic Choice Neighbours Table ( cont.)

Unit

(26) Drawing Office
Manager

(25) Technical Director
(1) Chief of Production
Engineering Services

(18) Assistant
Production Director

(27) Manager

Company; 25 is a superior of 26; Adoption
of CAD.

nwavrl%w Similar Management Level.
Company; Adoption of CAD.

Company; Same Management Level and
Occupational Role; Adoption of CAD.

————————— — — — — — — — — — — — — — — — — — — — —

(27) Manager

(23) CAD Operator
(1) Chief of Production
Engineering Services

(25) Technical Director

(4) Production Manager

Company; Same Occupational Role; Adoption
of CAD.

Company; Similar Management Level.

Company; 25 is a superior of 27; Adoption
of CAD.

Company.
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Table 7: Characteristic Choice Neighbours Table ( cont.)

_ | _
Unit | Neighbours | Relationships “ CL

| |

_ | [
(28) System Manager | (4) Production Manager | Company. “ i

| |

|  +(9) Production Engineer | Company; Same Management Level. “ 2

| : . _

| (11) Manufacturing | Company. | 1

| Manager I |

| I _

| (10) Production | Company. |

| Engineering Services | Company. | 1

| Manager -l : |

_ _ : R

| I [

_ I _
(29) Director | (44) Works Accountant | 29 appears to operate as an accountant. | 1

| | |

I |

| _
(30) Technical Director | (43) Production | Similar Management Level; Production | h

| Engineering Manager | /Production Engineering Orientation |

I | |

I | . |

_ _ . - AR |
(31) Production |" (35) Project Engineer | Company; 31 is a superior of 35; Adoption |

Engineering Manager | | of Autoball Dispenser and Autowrapping l 3

| | Machine. |

I | .

| (36) Manager Special | Company; Similar Management Level and l ¢

| _ I

| | |

| | |

Products Unit

Occupational Role.

D T T T W i — —— — — — — — — — — — — — — — — — — — ——— — — —
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Table 7: Characteristic Choice Neighbours Table ( cont.)

Unit

Neighbours

Relationships

(32) Quality Control
Manager

(20) Section Leader

(36) Manager Special
Products Unit

Similar Management Level.

Company; Same Occupational Role and
Similar Management Level.

(33) Production Manager

Nearest Neighbour = Project Engineer (35):
76.7%

R S SR s S e S s S S — — — — — — — — — — — — — — — — — — — . i

(34) Chief Development
Engineer

(36) Manager Special
Products Unit

Company; Same Management Level and Similar
Occupational Role.

"(35) Project Engineer

(36) Manager Special
Products Unit

(31) Production
Engineering Manager

(16) Production
Engineering Services
Manager

(37) Accountant

et e — — — — — — —— — — — — — — — — — — T — — — — — —— — — — — — — —]

Company; Similar Occupational Role.

Company; 31 is a superior of 35; Adoption
of Autoball Dispenser and Autowrapping
Machine.

Production/Production Engineering
Orientation.

Company; Similar Management Level.

S e ———————— —— — — —— — — —— — — — — — — — — —— — — — — —— —
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Table 7: Characteristic Choice Neighbours Table ( cont.)

Relationships

——_.—H——_——_————-—H—_——“_——H——_—-—_H

_ | |
Unit | Neighbours | | CL
_ I |
I | I
(36) Manager Special | (35) Project Engineer | Company; Similar Occupational Role. | &
Products Unit I | I
| (31) Production I Company; Similar Management Level and | ¢
| Engineering Manager | Occupational Role. "
I |
| (16) Production . | Similar Management Level and Occupational | ¢
I Engineering Services | Role. |
| Manager I I
| | |
| (32) Quality Control | Company; Same Occupational Role and | b
“ Manager | Management Level, “
|
| I I
| | I
(37) Accountant | (15) Works Accountant | Same Occupational Role. | d
| I |
“ (35) Project Engineer | Company; Similar Management Level. “ f
I
| (44) Works Accountant | Company; 44 is a superior of 37; Same | d
_ I Occupational Role; Adoption of Fluid Fire. |
| | |
_ | I
I I I
(38) Chief Development | (10) Production | Similar Occupational Role. |
Engineer | Engineering Services | Similar Occupational Role. | &
| Manager | |
I | I
| | Company; Adoption of Hot Ball Rolling. | k
| I I
| | I

(40)

Area Manager
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Table 7: Characteristic Choice Neighbours Table ( cont.)

N R S T S TS e S et S— — — — — — — — — — — —

(41) Chief Production
Engineer

_ | : _
Unit | Neighbours I Relationships “, ClL
I | .
| | _ I
(39) Controller Capital | | Nearest Neighbour = Production Engineering | m
Investment | | Manager (43): 76.7%. "
| I
| | |
(40) Area Manager | (4) Production Manager | Similar Management Level. “ h
) I I
| (10) Production | Similar Management Level. | h
| Engineering Services | |
| Manager | “
| I -
| (l14) Works Manager | Similar Management Level. | h
| _ _
| (1) Chief of Production | 1 is secen as being 'upward looking'. | 1
| Engineering Services | |
| | |
_ I
| |
| Similar Occupational Role and Management | ¢
| |
I |
| |

(4) Production Manager

Level.
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Table 7: Characteristic Choice Neighbours Table ( cont.)

_ | |
Unit | Neighbours | Relationships | c1
| | : |
| . i . s |
(42) Production Manager | (10) Production | Same Management Level and Similar | ¢
I Engineering Services | Occupational Role. . |
“ Manager | "
|
|  (4) Production Manager | Same Management Level and Occupational 1 b
_ _ Role. —
| | |
| (14) Works Manager | Same Management Level and Occupational I b
* _ Role. —
| | |
| (9) Production Engineer | Similar Occupational Roles. | g
| | ' |
| | ’ |
| | |
(43) Production ] (3) Production Resources | Same Occupational Role and Management | b
Engineering Manager | Manager | Level. |
| | I
| (10) Production | Same Occupational Role and Management | b
| Engineering Services | Level. I
| Manager | |
| | |
| (16) Production | Same Occupational Role and Management | b
| Engineering Services | Level. |
“ Manager | |
_ I
| | Similar Management Level. | h
| | |
| | I

(30)

Technical Director

% T D R T S S — — — — — — — —— — — — — — — — — — T — —
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Table 7: Characteristic Choice Neighbours Table ( cont.)

Unit

Neighbours

Relationships

{44) Works Accountant

(15) Works Accountant

(45) Materials Costing
Officer

(29) Director

(37) Accountant

Same Management Level and .Occupational
Role.

Company; 44 is a superior of 45; Same
Occupational Role; Adoption of Fluid Fire
and Form Flo.

Similar Management Level; 29 appears to
act "as an accountante.

Company; 44 is a superior of 37; Same
Occupational Role; Adoption of Fluid Fire.

(45) Materials Costing
Officer

(44) Works Accountant

Company; 44 is a Superior of 45; Same
Occupational Role; Adoption of Fluid Fire
and Form Flo.

T TS T S TS e s S e e ——— — — — — — — — — —— — — — —

(46) Design Engineer

—————— | — —— — — — — — — — — —— — —— — —— — —— — — —

(2) Production Engineer

(13) Works Manager

——— — — —— — —— —— —— — — ———— N — T S— — — — — — — — —

Same Occupational Role and Management
Level.

13 appears to be a 'downward looking'
individual.

—— N ——— . — —— — —— — —| — ——— — —— — — — ——— — — —— — —]

- T S T et i e — —— — — — — — — — — — — — — — — — — — — — —
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Table 7: Characteristic Choice Neighbours Table ( cont.)

Unit

Neighbours Relationships

(47) Design Engineer

Nearest Neighbour = Production Engineering
Manager (31): 66.72Z.
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Table 8: Characteristic Importance Neighbours Table

Unit

Neighbours

Relationships

[}

e

(1) Chief of Production
Engineering Services

Nearest Neighbour - Works Manager (13):
73.1%

(2) Production Engineer

(19) Chief of
Engineering
Computing

_nou Production Engineer

(24) Technical Director

(7) Production Engineer

——— . — — — — — — — — — — — — — — — — — — o— q—]

Company; Adoption of Transdata Terminal.

Company; Same Occupational Role and

" Management Level;: Adoption of Hardinge

Lathe and Wadkin.
Company; Adoption of Transdata Terminal.
Company; Same Occupational Role and

Management Level; Adoption of Hardinge
Lathe and Wadkin.

—— — T —— ——— — —— —— — — — — — f— — —

T n S D S e e —— — — — — — — — — — — — — — — —
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Table 8: Characteristic Importance Neighbours Table ( cont.)

| | i
Unit | Neighbours | Relationships “ C1
| I - _
_ N | | _
(3) Production Resources | (46) Design Engineer | Production/Production Engineering | 1
Manager | | Orientation. “
| |
| (29) Director | Company; Adoption of Max-E-Trace. “ k
| |
| (44) Works Accountant | Company; Same Management Level; Adoption | e
| | of Hardinge Lathe and Wadkin. "
I |
| (15) Works Accountant | Company; Same Management Level; Adoption | e
| I of Hardinge Lathe and Wadkin. _ |
| | |
I I l
| | |
(4) Production Manager | | Nearest Neighbour = Works Manager (13): | m
| | 75.1% |
| | |
! - . | I
| | _ _ |
(5) Works Manager | (47) Design Engineer | Production/Production Engineering I 1
| | Orientation. |
| | |
| (13) Works Manager | Company; Same Occupational Role and |
| I Management Level; Adoption of Hardinge | a
1 I Lathe. |
| I |
| (33) Production Manager | Same Occupational Role and Management | b
| | Level. |
| | . |
" (7) Production Engineer | Company; 5 1s a superior of 7; Adoption of | j
| I
| _ |
I I |

llardinge Lathe.

- v
T D T TN T G —m i — — | —— —— — {— — — — — — — — — — — — T— — — — — — — —
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Table 8: Characteristic Importance Neighbours Table ( cont.)

Unit

Neighbours

Relationships

e

- —— N — N ——— — N S — — — T p— — — T w— — —

(6) Production Engineer

|
I
I
I
I
I
I
|
I
|
|

(26)

(2)

Drawing Office
Manager

Production Engineer

Company; Similar Management Level.

Company; Same Occupational Role and
Management Level; Adoption of Hardinge
Lathe and Wadkin.

5

(7) Production Engineer

. T — S — — — — S— — ——

(13)

(8)

(39)

(3)

Works Manager

Technical Director

Controller Capital
Investment

Works Manager

|
I
I
|
I
I
I
I
|
_
I
I
I
I
I
I
I
|
|
I
_
|
I
_
I
I

Company; Production/Production Engineering
Orientation; Adoption of Hardinge Lathe.

Company; 8 is a superior of 7; Adoption of
Max-E-Trace, Hardinge Lathe and Wadkin.

Similar Management Level.

noavmsw. 51s a m:vmﬂuon om 73 bmovnhon 0m
Hardinge Lathe.

— T TS S Sen T e S e —m— | w— — — — — — T — _—] — — —

T S — i — — — — — — — — — — —— — — — —— — — — —— —
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Table 8: Characteristic Importance Neighbours Table ( cont.) ,

| I I
Unit | Neighbours | Relationships | c1
| I |
| | ]
(8) Technical Director | (30) Technical Director | Company; Same Occupational Role and |
| I Management Level; Adoption of Transdata | a
| | Terminal . I
I I I
| (45) Materials Costing | 45 appears to be an 'upward looking' | 1
i Officer | individual. I
| I |
| (35) Project Engineer | Production/Production Engineering | 1
“ _ Orientation. “
_
| (46) Design Engineer | Production/Production Engineering | 1
| | Orientation. |
I | |
I |
| I
(9) Production Engineer | (40) Area Manager | Production/Production Engineering I 1
| | Orientation. |
_ | . |
| | |
| I : : |
(10) Production | (45) Materials Costing | 45 appears to be an 'upward looking' | 1
Engineering Services | Officer | individual. |
Manager | | |
“ (44) Works Accountant | Same Management Level. | e
I : : _
| (3) Production Resources | Company; Same Occupational Role and |
| Manager | Management Level; Adoption of Hardinge | a
_ _ H.mﬁ—.ﬁ . _
I | |
“ | Company; Similar Management Level; | £
| _
_ | |
I | I

(8)

Technical Director

Adoption of llardinge Lathe.

——— — — — — — — — —
TR T e e S e — — — — — — — — — — — — — — — — T, .
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Table 8: Characteristic Importance Neighbours Table ( cont.)

| _ |
Unit | Neighbours I ‘Relationships | C1
| | . |
| | _ | _
(11) Manufacturing | | Nearest Neighbour = Manufacturing Manager | m
Manager ] | (17): 78.4%. |
I | |
| | |
(12) Works Accountant | (45) Materials Costing | Same Occupational Role. | d
| Officer _ . __
| “l _
| (31) Production | Same Management Level. | e
| Engineering Manager | “
| |
| (35) Project Engineer | 35 appears to be.an 'upward looking' I 1
_ | 1individual. , _ |
| I I
| (44) Works Accountant | Same Occupational Role and Management l b
| | Level . |
| I |
| | : |
| | !
(13) Works Manager |  (37) Accountant | 37 has 'upward looking' tendancies and | 1
_ | | 13 has 'downward looking' ones. ]
_ | |
| (7) Production Engineer | Company; Production/Production Engineering | k
| I Orientation; Adoption of Hardinge Lathe. |
I I |
|  (5) Works Manager | Company; Same Occupational Role and | - a
[ | Management Level; Adoption of Hardinge |
I I Lathe. |
| | |
| | 45 has 'upward looking' tendancies and I 1
| I |
| | |
| | I
| | I

(45) Materials Costing

Officer 13 has 'downward looking' ones.

i —— ——— — —— — —
T — ——— — — — N WA —— — — — T Sw— — VD — — . m— —
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Table 8: Characteristic Importance Neighbours Table ( cont.)

Unit

Neighbours

Relationships

(14) Works Manager

(45)

(12)

(29)

(44)

Materials Costing
Officer
Works Accountant

Director

Works Accountant

45 appears to be an 'upward looking'
individual.

Company; Same Management Level; Adoption
of Hardinge Lathe.

Company; 29 direct superior of 14; Similar
Management Level.

Same Management Level.

(15) Works Accountant

(34)

3)

(46)

(29)

Chief Development
Engineer

Production Resources
Manager

Design Engineer

Director

T v e ——— . — — — —] — — — — — — — — — —, — — {— — — —

Similar Management Level.
Company; Same Management Level; Adoption
of Hardinge Lathe and Wadkin.

46 appears to have 'upward looking'’
tendancies.

Company; Similar Management Level.
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Table 8: Characteristic Importance Neighbours Table ( cont.)

I | |
Unit | Neighbours | Relationships “ (4§
I |
I | _ _ . N
(16) Production | | Nearest Neighbour — Technical Director | m
Engineering Services | | (24): 76.9%. : I,
Manager -} | |
| _ |
| | I
(17) Manufacturing | (42) Production Manager | Same Occupational Role and Management | b
Manager | | Level. . . “
| |
| (31) Production | Same Management Level and Similar | ¢
| Engineering Manager | Occupational Role. .“
| |
| (41) Chief Production | Similar Management and Occupational Role. | ¢
| Engineer | |
_ | |
I | |
_ | |
(18) Assistant | (33) Production Manager | Similar Management Level. | h
Production Director | | _ |
| * (47) Design Engineer | Production/Production Engineering | 1
I | Orientation. “ .
| . |
| (39) Controller Capital | 39 appears to have 'upward looking' | 1
| Investment | tendancies. |
| I I
I | |
_ | |
(19) Chief of | (8) Technical Director | Company; Adoption of Transdata Terminal. | k
Engineering | | : . | =
Computing “ (2) Production Engineer “ Company; Adoption of Transdata Terminal. “ k
_ I I
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Table 8: Characteristic Importance Neighbours Table ( cont.)

Unit

Neighbours

Relationships

(20) Section Leader

Nearest Neighbour = Technical Director
(24): 78.9%.

(21) CAD Operator

Nearest Neighbour = CAD Manager (22):
73.3%.

(22) CAD Manager

Nearest Neighbour = Production Engineer
(2): 79.1Z%.

(23) CAD Operator

(34) Chief Development
Engineer

Production/Production Engineering
Orientation. : . :

(24) Technical Director

(46) Design Engineer
(47) Design Engineer

(2) Production Engineer

Production/Production Engineering
Orientation.

Production/Production Engineering
Orientation.

Company; Adoption of Transdata Terminal.
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Table 8: Characteristic Importance Neighbours Table ( cont.)

Unit

Neighbours

Relationships

(25) Technical Director

(15) Works Accountant

(27) Manager

(32) Quality Control
Manager

Company; Similar Management Level.

Company; 25 is a superior of 27; Adoption
of CAD.

Production/Production Engineering
Orientation.

(26) Drawing Office
Manager

(6) Production Engineer

(7) Production Engineer

Company; Similar.Management Level.

Company; Similar Management Level.

(27) Manager

(25) Technical Director

Company; 25 is a superior of 27; Adoption
o.m gcl : . 3

-—-——v-—-—-—-—_—-—————————-—-——__—-—_"———

(28) System Manager

———— — ———— — — —— — — — —— — —— —— — ] o o, ]

Nearest Neighbour = CAD Operator (23):

78.2%. ’
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Table 8: Characteristic Importance Neighbours Table ( ‘cont.)

Unit

Neighbours

Relationships

(29) Director

(3) Production Resources
Manager

(34) Chief Development
Engineer

(45) Materials Costing
Officer

(35) Project Engineer

Company: Similar Management Level;
Adoption of Max-E-Trace.

Production/Production Engineering
Orientation.

29 appears to act as an accountant; 45
appears to be 'upward looking'.

Production/Production Engineering
Orientation.

(30) Technical Director

— S G— N — N G T — — — — — — — — — — — — — — —— —— — — — — am—

(8) Technical Director

(45) Materials Costing
Officer

(44) Works Accountant

(29) Director

—— e —— —— ———— —— —] — —— —————— — — — — ] — — —

Company; Same Occupational Role and
Management ﬁmqmw-.

45 mvwmmwm.no be an .:uﬂmnm looking'
individual.

——

Similar zmsmmmamnw Level.

Company; 29 is a direct superior of 30;
Same Occupational Role and Management
Level; Adoption of CAD and Transdata
Terminal.

- -

—— T v T G T e —— — — — — — — — — T— — W W— — B o F— — — —

T S, D e — — — — — — — — — V—— — — — — — — — — — — — — — p— S—
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Table 8: Characteristic Importance Neighbours Table ( cont.)

T TS S s e —————— — —— — — — — — — — — — — —

(15) Works Accountant

| | |
Unit | Neighbours | Relationships | C1
| | I
| | ]
(31) Production | (12) Works Accountant | Same Management Level. | e
Engineering Manager | | |
| (45) Materials Costing | Company. | 1
I Officer | |
| I I
| (44) Works Accountant ! Company; Same Management Level. | e
| I |
| (46) Design Engineer | Company; 31 is a superior of 46. “ i
| | T
| | |
| | ) |
(32) Quality Control | (3) Production Resources | Similar Occupational Role. | g
Manager | Manager | |
| | |
| (5) Works Manager | Same Occupational Role. | d
| . | .« o . |
| (34) Chief Development | Company; both subordinates of 31; Adoption |
I Engineer | of Autoball Dispenser and Autowrapping I 3
| I Machine. |
| | |
| | Similar Management Level. | h
| | |
| I |

T S ———— i — — T — — — — — — — — —— — —— — — — —
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Table 8: Characteristic Importance Nelghbours Table ( cont.)

Unit

Neighbours

Relationships-

O
=

(33) Production Manager

(45)

(44)
(46)
(47)

Materials Costing
Officer

Works Accountant
Design Engineer

Design Engineer

Company.

Company; Same Management Level.
Company; Similar Occupational Role.

Company; Similar Occupational Role.

[

(34) Chief Development
Engineer

I
I
I
I
I
!
I
!
I
_
_
I
_
I
I
_
_
_
I
I
I
I
_
_
I
_

(45)

(15)
(29)

(12)

Materials Costing
Officer

Works Accountant

Director

Works Accountant

Company; Similar Management Level.

Similar Management Level.

Production/Production mnm»ummﬂﬁsw
Orientation.

m»EHHmﬂ Management Level.

TN OTI  mm m v e sl e, s s i s — — — — — — — — —— p— —



Table 8: Characteristic Importance Neighbours Table ( cont.)

Officer

Adoption of Fluid Fire.

I I I
Unit | Neighbours | Relationships “ 1

I | . ) =

_ , I
(35) Project Engineer | (45) Materials Costing | Company; Similar Management Level. | £

| Officer | “

t |

| (44) Works Accountant | Company. “ i

| I

| (29) Director | Production/Production Engineering |

| | Orientation; 35 appears to be an 'upward I 1

| | looking' individual. |

I | e I

| (12) Works Accountant | 35 appears to be an 'upward looking' | 1

| | individual. ' , |

I _ |

I _ |

| [ |
(36) Manager Special | (29) Director | 36 appears to be 'upward looking', young | 1

Products Unit I | for his level of responsibility. |

| | (.

| (45) Materials Costing | Company; Similar Management Level; | £

I _ |

I | |

| | |

TS S S e —— — — — — — — — — — — —— — — — — — — —
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T T T e S e e e —— —— — — — — — — — — — — — — — q——

Table 8: Characteristic Importance Neighbours Table ( cont.)

| [ |
Unit | . Neighbours | Relationships “ (95
| I
I | _
(37) Accountant | (39) Controller Capital I Company; Same Occupational Role and | b
| Investment | Management Level. “
| |
| (13) Works Manager | 13 has 'downward looking' tendancies and I 1
| | 37 has 'upward looking' ones. |
I | : |
| (34) Chief Development | Company; Similar Management Level. | £
| Engineer | “
| |
| (5) Works Manager | 5 has 'downward looking' tendancies and | 1
| | 37 has 'upward looking ones. “
| |
I I |
| | |
(38) Chief Development | (8) Technical Director | Production/Production Engineering I 1
Engineer | . | Orientation. |
| | |
|  (5) Works Manager | Similar Occupational Role. “ g
| |
| | |
I | _ [
(39) Controller Capital | (37) Accountant | Company; Same Occupational Role and | b
Investment | 1 Management Level. |
| | . |
| (29) Director | 29 appears to act as an accountant. | 1
_ | _
| (35) Project Engineer | Company; Similar Management Level. | £
| I _
| (45) Materials Costing | Company; Same Occupational Role and | a
| | |
| _ _
I | |

Officer

Management Level; Adoption of Form Flo.

T S S s e e s S —— — —— t— — — — — — — —— ——— — {— —— — ——— o
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B —— — — — — — —— — — — — —— — -

Table 8: Characteristic Importance Neighbours Table ( cont.)

I | . i | |
' Unit | Neighbours | Relationships “ (4§ “
I | .
_ [ I | o
(40) Area Manager | (12) Works Accountant | Similar Management Level. “ h “
| | :
| (45) Materials Costing | Company; Adoption of Form Flo. I & |
! Officer | . I I
_ | | |
I (41) Chief Production ! Company; Adoption of Form Flo. I |
| Engineer I | |
| | | !
| (10) Production | Similar Management Level. I h |
| Engineering Services | | |
| Manager | . | |
| | | I
| I | |
| I | |
(41) Chief Production | (31) Production | Company; Similar Occupational Role and l ¢ |
Engineer | Engineering Manager | Management Level. “ : “
| | . .
| (44) Works Accountant | Company; Similar Management Level; I £ 1
“ | Adoption of Form Flo. “ “
| .
| (45) Materials Costing | Company; Similar Management Level; | £ |
! Officer | Adoption of Form Flo. | +
| | I _
| (8) Technical Director | Production/Production Engineering | 1 |
| | Orientation. I |
I | | |
| I | I
| . | : I l
(42) Production Manager | (17) Manufacturing | Same Occupational Role and Management I b |
| Manager | Level . | |
I | | |
" | Company; Adoption of Hot Ball Rolling. | k|
I | |
I I I I

(37)

Accountant
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i Table 8: Characteristic Importance Neighbours Table ( cont.)

T TN T e T N T e e e s s St e o S W S, W

] I I
Unit | Neighbours | Relationships | c1

| : l I

| : | ; |
(43) Production | (44) Works Accountant | Company; Same Management Level; Adoption | e

Engineering Manager | | of Form Flo. S “

| | ,

| (46) Design Engineer | Company; Adoption of Ball and llalf-Cage | k

_ — Unit. —

I | (.

| (34) Chief Development | Company; Adoption of Autowrap, Autoball |

| Engineer | Dispenser, Ball and Half-Cage Unit and | k

| | the Ring Storage Device. |

| . | S |

| (31) Production | Company; Same Management Level and |

| Engineering Manager | Occupational Role; Adoption of | a

| | Autowrapping Machine. _

| | |

| | |

I _ ; |
(44) Works Accountant | (45) Materials Costing | Company; 44 is the superior of 45; Same |

| Officer | Occupational Role; Adoption of Form Flo | d

_ I and Fluid Fire. I

| | I

| (33) Production Manager | Company; Same Management Level. |l e

| | .

| (46) Design Engineer _ Company. | 1

I | |

| (35) Project Engineer | Company. | 1

I I I

I I I
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Table 8: Characteristic Importance Neighbours Table ( cont.)

_ _ 1
Unit | Neighbours | Relationships “ C1
| | .
I I I _
(45) Materials Costing | (34) Chief Development | Company; Similar Management Level. | £
Officer | Engineer : | . “
| _
| (12) Works Accountant | Same Occupational Role. “ d
| _ _
|. (44) Works Accountant | Company; 44 is the superior of 45; Same |
| _ Occupational Role; Adoption of Fluid Fire | d
| | and Form Flo. |
| | |
| (47) Design Engineer | Company; Similar Management Level. | I
| I . - |
] | I
i | |
(46) Design Engineer | (3) Production Resources | Similar Occupational Role. | g
| Manager | |
| I |
| (44) Works Accountant | Company. | 1
| | |
| -(33) Production- Manager | Company; -Similar Occupational Role. | g
| | |
| (45) Materials Costing | Company; Similar Management Level. | £
| I I
| | |
| | I

Officer




Table 8: Characteristic Importance Neighbours Table ( cont.)

Unit Neighbours Relationships

T ———— — — — — — — — — — —

(45) Materials Costing Company; Similar xmzmwm&man Level.

Officer

(47) Design Engineer

(33) Production Manager Company; Similar Occupational Role.

Production/Production Engineering
Orientation.

(24) Technical Director

(5) Works zmzmmmn_ Similar Occupational Role.

—— —— ——— — — V— — — — — p—
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Discussion

The theoretical development of differential perception of iﬁnovation,
through the products of the cultural climate which generated it, suggested
that the perceptions of the individual would be the product of their phen-
omenological field, and further, that the "social world is comprised of
active, thinking individuals who behave 1in terms of ideas, in terms of
their own theories about how their social world operates” (Tilley, 1980).
To a great extent this was confirmed by the results presented in this
chapter. Analysis at a fine 1level, which sought to establish how the
person structured his’evaluation of innovation, through a comparison with
the perceptions of others and the search for explanatory concepts, reveal-
ed a number of aspects of the differential perception of innovation proc-
ess. While it was possible to identify perceptions explicable in terms of
social, group related concepts, others proved more a function of personal
characteristics, or at least of identification with a group other than that

expected.

Examination of the neighbours suggested that a number of relationships
attributable to Occupational Role and Hénagement Level ( Sections b and
¢ ) were established. The other Classifying Variables, except Organisation
( Sections f and i1 ) as might be expected, proved less powerful in deter-
mining perceptions of innovation. In many cases the inﬂividua;s concerned
identified strongly with their OCGUpational or management group and there-
fore perceived 1innovation in a common way. Organisational effects, sug-
gesting the presence of company' and departmental climate, also proved
strong. There were undoubtedly more 'within-company' relationships than
those 'between-company'. In some instances, also, the membership of a
- particular- adoption team ( Sections j and k') acted as- a powerfﬁl deter—

minant. Aé-éuggested by the Multidimensional Hypothesis, the strongest and



242

tightest neighbour groups were of individuals who had commonality in terms
of a number of Classifying Variables ( Section a ). Take for example the
neighbours of Production Engineer (7) ( Table 7 ), who were both production
engineers, and who worked for the same company, two of the group belonging

to the same department.

Looking at Occupational Role ( principally Section d ) for its power
to determine perceptions of innovation, indicated differences between the
roles., Computing and Accountancy proved much stronger than did the other
four roles ( as applied to the Survey I data ). Thus Works Accountant (15)
( Table 7 ) had two neighbours — both accountants — and CAD Operator (23)
had three computing neighbours and one who was a Technical Director res-
ponsible for a CAD installation. By comparison the other four roles acted
as lesser determinants, but this may be a function of their nature. Take
Occupational Role 1, as exemplified by the Technical Director referred to
above. The members of this role group were seen as being involved in a
general management function. Obviously this is ill-defined, but a valid
functional distinction. It could be. expected that such individuals would
associate themselves, in terms of ﬁerceptiou of innovation, with people
around them. Thus Technical Director (25), through association with comp=-
uter personnel, took on their evaluation standards. This was further re-
inforced by the experience with such personnel during the data collection.
As referred to in an earlier chapter, some top management personnel felt
unable to comment on specific innovations which the; had been responsible
for adopting. Although they had sanctioned the expenditure, they had used
the recommendations of their subordinates to make their decision and had
not got personally involved. Under such conditions it would seem highly

likely that their perceptions of innovation would be strongly 'coloured' by

these subordinates.:
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In Tables 7 and 8 a fairly common description of the relationship
between individuals was 1in terms of a 'production/production-engineering
orientation' ( Section 1 ). It became clear that Production, Production
Engineering and Engineering groups were not distinect in terms of percep-
tions of innovation. Examination of the career structure of such pers-
onnel suggests that they are not separate:

"A second recurrent theme of the literature has
been the problems typically faced: by scientists
[those involved in R and D] because of the career
structure of industry. 1In particular, concern was,
and still is, expressed that scientists, in order
to ascend the corporate career structure, have to
switch from being actively engaged in science to

management.”

(Griffiths, 1979)

Thus it would seem likely that many of the production personnel were prev-
iously in an engineering role and may have maintained engineering percep-
tions; while production engineers may be 'production orientated' with an
eye to the future. In all, therefore, we had a complex inter=-related
grouping across these Occﬁb;tional Roies, as. was 1indicated by the
findings. If one attempted to éonstruct a "perceptual network', in which
the similarities existing between individuals were used to provide the
basis of groupings of individuals, a comple% pattefn:deveIOped before many
people were included. The presence of phenomenological explanations, step-—
wise linkage, the multidimensional - nature of many relationships and the
number of different types of relationship encountered, aggravated this sit-
uation, such that a coherent: description of which individuals were related
to which, and why, was not forthcoming. Hence the 'case study' approach
that was advocated for this chapter. The results of ;he cluster analysis

technique were, however, able to clarify the nature of relationships within

and between. groups,. even if many were not !attributable to the Classifying
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Variables but rather a more complex pattern. If there are many cases of
perceptual similarity which traverse the constructed boundaries, then the
definition of such boundaries are obviously inappropriate; even though in
some cases they do operate successfully. The presence within groupings,
such as that provided by a particular Occupational Role, of individuals who
maintain perceptions consonant with a different Occupational Role, undoubt-
edly weakens any simplistic statistical comparison. Instead one must recog-
nise the complexity of the causation of differential perception of innovat-
ion and adapt reseﬁrch methods to this reality and in the final analysis

view all relationships phenomenologically.

If we take the person and his phenomenological field as the basis
of our expectations about perception of technological innovation, then
we should look at the totality of his life experience. To Kelly (1955)

the relationships between people were the product of a similar construction

of events:

"Commonality- Corollary : To the extent that one

person employs a construction of experiences which

is similar to that employed by another, his psycho-

"logical processes are similar to those of the other

person.”
Given that the development of a person's. construction is the product of
experience - = "the replication of events” (Kelly, 1955) = then it is the
degree of commonality of gonstructed experience wﬁich determines the

similarity of perception of technolggical innovation. Phenomenologically,
however, simple reference to_:life events 1s not necessarily sufficient.
For example, two -people may have occupied the same job at a certain time
in their 1lives. To one it might have been an important, highly rewarding
event; to the other just a job, a way to earn a living. The effect of

experience 1in detérmining behaviour will differ from person to person



245
depending upon the way it was constructed at the time and subsequently.

Organisational roles cannot be considered as fixed and immutable,

independent of the reactions of the individuals who occupy them:

"Even 1in formal organisations, however, people
respond affectively to support and approval, as
they do to punishment and restriction.  Their
behaviour in role therefore is always a mix of
role~determined and other-determined character=-
istics.”

(Katz and Kahn, 1978)

The task specialisation and constraints imposed by a bureaucratic model of
organisational 1life may well be inappropriate for most, or indeed all,
organisations. Certainly the typology of organisations, such as "mechan-
istic-organic” (Burns and Stalker, 1961), recognises variability within
organisations in respect of the parameters of particular roles, there being

greater freedom within an organic environment.

»

The way that the individual responds to the requirements of a role

may vary:

"One dimension that served to order the data of
this study was called 'role readiness'. Role
readiness was defined by the newcomer's evaluation
of the relevance of the job to his future work
plans. If the job was seen as having little or no
relevance to the work the newcomer intended to
perform in the future, the newcomer was categorized
as a 'role rejector.' On the other hand, if the
job was seen as possessing a fair degree of
relevance to his future work, the newcomer was
categorized as a 'role acceptor.' Somewhat supris-
ingly, close to 40 percent of the monitored group
. fell 1into the role-rejecting categoryeeeccecsces
suprisingly, an analysis of the demographic
characteristics of accepters and rejectors failed
to reveal any differences in age,sex, education,
marital status, previous work experience, occup~
ation of spouse, or the like. In short, role read-
iness was -not . related to any of the -reasonable - - - -
demographic characteristicsiecesese”

(Graen, 1976)
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One must also recognise the operation of projection and identif-

ication:

"Executives not only follow the norms of the
organizational family they are also affected by
outside groups with which they identify. Such
groups tend to be at the executives own level of
power and status, or somewhat above it. The infor-
mation and values of these outside groups are given
more weight than similar inputs from groups of
lower status and powers..ss...Reciprocal to the
process of didentification is that of projection.
In the former case, people see themselves as

" similar to those of greater prestige and power, in
the latter, they see others as similar to them—
selves. Projection is the attribution to others of
our own feelings and beliefs."”

(Katz and Kahn, 1978)

Identification with other groups could undoubtedly be perceived in the

cluster analysis results, as a cause of perceptual similarities, with cases

of 'upward looking' individuals, for example.

The findings presented in this chapter demonstrated a continuum of
perception of technological innovation, rather than discrete 'packets'
that might be expected within a differential perception of innovation
approach. The continuum was, moreover, disjointed in form as to the
relationships which linked the individuals within it, as demonstrated by
the thirteen perceptual groupings found nécessary to take account of all
perceptual relationships encountered. It was significant, however, that
;Company effects and the membership of ‘1nnovation adoption groups were
imfortant factors 1in establishing perceptual similarity. If one accepts
that role definition 1s not as precise as could be expected from the
bureaucratic model and that interaction leads to cognitive similarity, as
can safely be assumed from work on, for example, attitudes ( Newcomb,
1952 ), then " the causes of these findings are clear. While it appeared

reasonable to assume that individuals with the 'same' Occupational Role or



247

Management Level would have had sufficient common experiences such that
they would have developed a comparable ‘outlook in relation to technological
innovation, this proved not to be verified in practice. Organisational
titles are clearly only approximations to actual functions, the reality of
their operation being partly due to organisational demands and partly due
to the individual himself. While there were exceptions to this, such as the
Accounting Occupational Role, the overall trend was towards 'role break-
down'. This process being further aggravated by the merging of role para-
digms in response to the search for tﬁe 'shared reality' neceslsary for the

achievement of collective adoption decisions.
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CHAPTER FOURTEEN

DISCUSSION OF FINDINGS
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The findings of this study clearly indicated that differential
perception of innovation was the product of a complex process. Phenomenol-
ogical propositions have been supported and it can be concluded that perc-
eptions of innovation are determined less by who a person is, than who he
thinks he 1s; though in many cases the two will coincide. The presence of
variability attributable to differential perception of innovation cannot be
denied, though at'times the causation may be somewhat obscure. If one were
to accept empirical relationships alone, then the case was undoubtedly
proven. However, the ultimate aims of this study were rather more ambit-.
ious, and through the combination of the three approaches: the "Case

Study”, the "Basic Measures” and the “"Fine Level Analysis”, understanding
was sought.

»

Many questions were raised by the findings documented in the previous
three chapters and this discussion seeks to combine all the results pres-

ented into a coherent whole, to try to answer them. First, however, it is

necessary to marshall the information.

The Case Study

-

The difficufties encountered during the introduction of CAD into Body
Design demonstrated the effects of differential perception of innovation.
At various stages of the process, individuals became involved wﬁo had
different 1ideas about _how things should be done and what should be made.
The early development team, led by Fred Jones, had to attain the "same

level of thinking"” before they could proceed in the creation of a system
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specification. Later there were many problems in the relations between the
Computer Services Department and the Body Design engineers. The program;
mers wanted a straightforward, codable specification at a le;el of detail
the engineers were unable to give, and they also wanted things "left to the
professionals™, being unable to grasp that the potential users were not
sophisticated enough to give them what they wanted.l By way of contrast,

the engineers wanted to take a "hands-on”™ approach in order to gain exper-

ience.

The computer consultant, Ian Smith, might have been able to resolve .
these difficulties, being the only individual involved who had prior exper=
ience of d;veloping such a system. However, he only seemed to complicate
" matters by bringing a further and apparently incomprehensible (to the ASL
team) approach to the software development. The product of these disagree-
ments, the project meeting "nausea”, caused the "project to slip”. In cont=-
rast, when one group, the design engineers, took complete control progress
was made. The activities of the design engineers, in Body Design, demon=
strated a gradual improvement in knowledge about Computer Aided Design,
through contact with the technology and experimentation. As one of them,
Barry Richards, described it, they were “"learning and learning the hard
way”. This had also applied to the computer professionals who had prev-
iously been involved = although familiar with the technology and software
&evelopment, they had little real knowledge of CAD. Thus we had an intro-
duction of a technological innovation for which there was no complete "con-
ceptual repertoire” (Masterson and Hayward, 1979) or applicable paradigm
(Kuhn, 1970). A workable paradigm could have been developed if the

theories'(Hanson; 1958) of both had been combined.

l. The programmers demonstrated a form of "double think". On the one
hand the engineers were seen as too ignorant to be directly involved

and on the other as sophisticated enough to generate a clear
specification.
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In practice there was no one who could arbitrate; decide what should
be done, what should be aimed for. The technical expertise of Ian Smith
proved insufficiently -  strong or comprehensib1e2 to the two factions.
Top management, who might have forced the two groups to settle their dif-
ferences and get on with the job, proved too weak to do so. Whether this
was lack of interest or of technical expertise (fettigrew, 1973) is un-
clear. The system specification was consequently umworkable, everybody had
made their contribution with no control over the process to decide what
should have priority. They included all "these great big things it ought
to do", as without a clear picture of the innovation, a consensus as to its

nature, decisions could not be taken as to what was important.

A recurrent theme through the case was the need forilearning to occur
before individuals could deal with the CAD innovation. The expertise of
top management, fﬁ% example, improved over time, culminating in a change
from a laissez-faire attitude to tight control of computer developments.
The Body Design engineers becaﬁe more comfetent in relation to CAD, by
actively experimenting with the technology and their success in developing
a system can be seen as the‘product of this learning, generating a "CAD
paradigm”. It can be argued that  the .adoption of such an innovation
requires Ia suitable paradigm, which was lacking for the wider adoption
© group .( the Body Design engineers and the computer professiﬁnals ). For
heterﬁphilous g?oups (La;arsféld and Merton, 1964) the very existence of a
"collective” adoption decision can be brought iuto question, unless those
involved are committed to making a décision and, therefore, make an effort
to communicate and establish an appropriate paradigm.

2. Possibly if Ian Smith had been less sophisticated he might have been
more successful- 1n‘de§ling with ASL personnel. The evidence on
"Opinion Leadership” (Rogers and Shoemaker, 1971) suggests that the
- leader must not be too different from the other group members.
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Basic Measures

The findings of the measures of value of the charaéteristics -
frequency of choice and mean importance = provided evidence of differential
perception of innovation (see Tables 9 and 10). While there was evidence of
commonality of viewpoint, there were also indications of differences; for
example, the perceptions of different Management Levels in relation to

certain characteristics, and the differing importance ascribed to "Raw

Table 9 : Frequently Chosen Characteristics

| Occupational Role

|
|
| Characteristic 0 PE | P | E F c_|
| | | |
| 12 Effects on Quality X IX |IX IX } X } X I

| | | I |
| 1 Initial Cost X 11X | X I'x 1x |
I ' I I I | I | I
| 7 Time Saving | lx IxX |IxX |IX | X |
I | I I | | | I
| 3 Rate of Return. | X l X } X | } X } {

I I !
| 8 Reliability X X | | IX 1 X |
I I ! I I | P
| 17 Effects on Labour Requirement Ix I'x I x Ix | | I
| I I I I | I |
| 27 Unit Costs | X 11X Ix | 1 x |
| T
| 2 Running Costs | X | | X | I | I
| ' I I I | I | I
| 13 Variations in End Product I X | | ! I x | I
I ' I | I I ] I |
| 20 Compatibility with Existing | I | | | | |
| : Equipment | | X | | | I X |
I I | l I I I I
| 25 Supplier's Reputation | | X | | I X |
I - | | I I | | |
| 26 After-sales Service | X | | X | I | I
| : | I | I | | |
I | | | | | | |
0- = Organisational - -- = E--= Engineering C-

PE = Production Engineering- “F. =. Finance

P = Production C - Computing
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by Finance and Production personnel. When the two measures

of ‘'value' were compared, a complex relationship could be perceived. While

choice of characteristic sampled the universe of things to be considered,
this did not imply that only important items were dealt with in the eval-
uvation of manufacturing innovation.
Table 10 : Important Characteristics
| Occupational Role |
I I
| Characteristic | O PEIP |E |F | C |
| I I | I I |
| 7 Time Saving X IX |Xx |IX IX |Ix |
I I | I I | ! I
| 3 Rate of Return | X { X { X } X } } X ;
I I
| 27 Unit Costs | | X 11X IX Ix |
I I I | I I I I
| 1 Initial Cost X I x | } } i X [
| I I I
| 12 Effects on Quality { X { X I { X I : {
I
| 2 Running Cost I X | | | | l |
| | | | | | I |
| 8 Reliability | | | | | X | |
| | | I I I | |
| 10 Energy Requirements | | X I { { { =
| - : I I
| 17 Effects on Labour Requirement | I | X | | | |
I I | | | I I |
| 20 Compatibility with Existing | | | | l | I
| Equipment (. | | I X | |
| R R R I N |
| 28 Possibility of Modification | l I | | Ix |1
I - : ' I I I I I I I
Fine Le /

vel Analysis X

By analysing the perceptions of innovation in detail, the effects of

the process were clarified at the individual level, the logical conclusion

of the

phenomenological -approach.

Although this was an individual anal-

- - ysis,- certain trends could be percelved within the clusters. ‘The first of

these

indicated the great importance of organisational factors. Of the
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1173 neighbour relations for Characteristic Choice, at the 80% sinilarity

level or above, 84 were within the company and only 33 between, thus demon-
strating the importance of company climate. This was reinforced by a reas-
onable number of relationships which were explained by departmental
links or the membership of innovation adoption teams. Another broad expl-
anatory concept concerned the production/production-engineering dimension
= a number of the neighbour linkages were attributable to this factor.
It was also clear that Engineers, Production Engineers and Production pers-
onnel formed a mixed group, with perceﬁtual similarities crossing the role
boundaries. This was confirmed by the career patterns of individuals oce-
upying these roles, as identified by Griffiths (1979). By way of contrast
those occupying Financial or Computing roles provided reasonably distinct
perceptual groupings. Computing and ?inance personnel have more developed
and distinctive occupational paradigms (Kuhn, 1970), than those occupying
production/production-engineering roles and this was reflected in their

perceptions of technological innovation.

The Differential Perception hypotheses received support from many of
the neighbour relationships. A number of these linkages were obviously
related to Management Leéel, Occupational Role, Age and Education although
the latter two proved less important. The Multidimensional Hypothesis also
received strong support. As predicted, the greater the similarity of the
; 1ndividuals, in terms of the Classifying Variables, the more often their
perceptions of innovation were grouped. Thus we had a grouping of three
Production Engineers, an;thef of two Manufactﬁring Managers and so on; the
relationship of the Produétion Engineers being further reinforced by two of

thex being members of the same department.

The operation of specific Classifying Variables, each contributing

one relationship within a grouping of neighbours could also be perceived.

3. Out of a possible 188.
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These 'step-wise 1linkages' could even be recognised in cthérwise tight'
groupings, such as that of the three Production Engineers (2), (6) and
(7), wherein a gradation of perception was found, with Production Engineer
(7) holding the middle position. Another form of relationship concerned
individuals whose perceptions were determined by factors other than the
Classifying Variables. Thus we had the case of Technical Director (25) who
was perceptually similar to those holding a computing role, though he was
classified as "Organisational®. Reference to the organisation chart shows
him to be .in charge of a computer installation and thus he can be consia—
ered a token computer person. There was also the case of Works Manager
(13) whose only near neighbour was a Design Engineer; however, the Works
Manager was originally fn engineer and appears to have retained this eng-
ineering paradigm. Finally we had the cases of individuals such as Prod-
uction Engineer (9) who were commonly associated with respondents who were
of a different Management Level and whose perceptions could only be inter=—

preted phenomenologically, in terms of identification with these groups.

Lawrencé and Lorégh (1967) suggested that the holders of particulér
roles must conceutrate: upon areas which are related to that role. Thus
manufacturing managers would concentrate upon process aspects, sales per-
sonnel on the needs of the market place, and research personnel on know-
ledge acquisition. Hdwe@er, this assumes clear differentiatibn, rather
than a more fluid'dperétionalisation of the foles- Guetskow'(1968) per—
formed an experimentalAStudy of the relationship between role and task, but
found that the "task characteristics did not determine just how the compon—-
ents should be assembled into differentiated roles = nor whether these
roles need be 'Edntinuously ‘played by one set of individuals or inter-
changed among them.” If we apply such ahalysis to the pfoduction process
then the discuséioﬁé'Bf'f;éﬁﬁ related to production, production engineering

and engineering work may not . be clearly defined, particularly when the
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career structure of these roles is taken into account. Thus the engineer
or production engineer may, through circumstance, become directly involved
in the production process, while the production man may have to operate as

an engineer to solve production problems.

Other roles, such as Finance and Computing were more clearly defined,
but even here some association, some dilution of function, was possible.
The  accountant, through association with the production/production-
engineefing personnel 'will learn of their ways and their language, and
consequently think a 1little as they do. This will be reinforceé by
contacts in the assessment of technological innovation, where technical
attributes will be seen as highly important and some awareness of these
factors will be part of any assessmeﬁt of an innovative development. In
simple terms the accountant must learn when reference to technical advant-
ages, suggested by production/production~engineering personnel, are valid
and when they are not. Further, production/production—eﬁgineering person—
nel are likely to learn how to "sell ideas” to accountants, to talk in Fhe
appropriate language and make reference to financial matters to strengthen

their case.4

Rosenberg et al (1960) demonstrated that if an individual presents
material 'suppdrting a p;rticuiarbposition, ;heir own attitudes become more
similar to those of that ﬁosition. _Thus we can coﬂclude thét there will be
a convergence of roies..ﬁhEEe collective decision-making is common. The
results make it. segm“ iikelf that such a process does occur, there being
evidence of a continuum of perception of innovation. From this it can be
concluded that role paridigms merge in response to repeated interactiomn and

the search for a ‘'shared reality' necessary for the accomplishment of a

collective adoption decision. = - : v

4. Informal communication with Company Y personnel suggests that many
of their engineers act as "accountants” for this purpose.
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Discussion

The findings presented in this section are undoubtedly complex and the

expectations of clearly defined perceptions of innovation, particularly

within the organisational context, must surely now be considered premature.
That Kivlin and Fliegel (1967) were able to establish perceptual groupings
within agriculture, would suggest that the organisational context was an
extremely difficult milieu for the study of differential perception of inn-
ovation. However, it should be stressed that the present study ﬁas more
ambitious than that of Kivlin and Fliegel (1967) in that it sought not only
to 1dentify perceptual differences, but also to discover the nature of the
processes and the causes of perceptual difference. The lack of straight=-

forward explanation may be disappointing, but as Braun (1981) indicated in

his presentation of "Constellation Theory", expectations of simple analysis

of social phenomena, particularly manufacturing innovation, are somewhat

naive:

"It may be a truism to say that all complex
phenomena = and manufacturing innovation is nothing
if not a complex phenomenon - require a constel=
lation of various circumstances 'to be propitious
for the event to occur. The truism becomes useful
when it helps us to turn our backs on the attract-
ions of simple cause and effect relationships which
are utterly inadequate to cope with the complexity
of the real world, yet provide such comforting
illusions of wunderstanding. Constellation theory
can never provide the simple comforts of delusion,
but it can provide a framework for a deeper under-

standing of reality in a way which can prove useful
in terms of policy actions.”

(Braun, 1981)

When individual perceptions were grouped in terms of variables, such
as Occupational Role and Management Level, differences could indeed be
discerned, as documented in the section on "Basic Measures.” Such infor-

mation could ‘be of use to the practioner (eg the Marketeer) who could

S e
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tailor his communication in an appropriate way. If one wishes to influence
those involved in the adoption of manufacturing innovation, then ehe
results of the Cheracteristie Choice and Characteristic Importance data
would suggest that the majority of Occupational Roles would be interested
in the "Rate of Return”, "Time Saving” and "Unit Costs"; with specific
roles also being concerned with other dinnovation chareeteristics.

However:

"When faced with a choice among several alternat=
ives, people often experience uncertainty and ex-
hibit inconsistency. That is people are often un-
sure which alternative they should select, nor do
they always make the same choice under seemingly
identical conditions. In order to account for the
observed inconsistency and the reported uncert-
ainty, choice behaviour has been viewed as a proba-
balistic process.”

(Tversky, 1972)

The . practioner, therefore, would not be able to guarantee that his

approach to manufacturing innovation would always be successful, as indiv-

iduals may modify their cognitions over time’. However, the main diffic-

.

ulty with such aggregate data is that it oniy represents the perceptiona
shared by the majority of individuals, withOut reference to the 1mportance
. ascribed to them by each individual. Characteristics highlighted by such a
procedure may, therfore, represent the perceptual 'lowest common denomin-
ator' of the group, rather then a meaningful indicatiqn of how members of,

for example, a particular Occupational Role perceive technological innov-

ation.
There remains -a -question, moreover,  as to whether :techniques such

5. It should be pointed out here that a limited retest of respondents
using the Characteristic Checklist did generate similar results,
indicating that approaches to technological innovation are relatively

stable over time = at least for the period between test and retest
of one year.
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as the checklist truly represent the cognitive structuring of the indiv-

iduals who complete them, such methods being "opaque"” (Harre, 1979). It
would seem 1likely that when an individual éonsiders technological innov-
ation he wutilises a complex procedure with trade-offs between attributes.
Wallsten and Barton (1982) performed an eiperimental study in which
subjects made decisions involving a small number of evaluative dimensions

and concluded:

"+es any model that assumes that dimensions were
processed independently in this experiment 1is
wronge. This includes independent parallel models,
models that assume that dimensions are sampled
probabilistically according to salience, and the
deterministic serial model we used.”

This rejection of simplistic approaches to decision-making and the use of
attributes suggests that more complex, dynamic models of these processes
are required, before worthwhile analysis can be made of perceptions of

technological innovation.

The final difficulty for our practioner concerns immediate needs with-

in the manufacturing process, which affect the cognitions of those he would
wish to influence. Braun (1981) suggested that the adoption of manufactur-
ing innovation can be viewed as going through a number of phases, with the
“zeroth phase of a constellation for innovation” being “the cluster of cir-
cumstances in which and under which the firm operates” and adoption, if it

occurs, proceeding from the "first phase™:

"The first phase in any manufacturing innovation
consists of the identification of a weak link in
the existing manufacturing system. To identify
such a link requires an actor (or group of actors)
whose task it is to keep the production machinery
as efficient as possible. The weak link may cons-
ist of a variety of individual circumstances, such
as a shortage of skills, inefficient flow of prod-
uction, waste of energy, waste of materials, qual-
ity of product, unreliability of machinery, high
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maintenance costs, inadequate output, low product-
ivity (capital or labour), low yield in production,
contraventlon of safety regulations, unpleasant
working conditions. The 1list is not exhaustive, but
indicates the many flaws which may occur in a prod-

uction system and which we have encountered in our
case studies. It must be emphasised that weak-
nesses in a system are only relative to the best
available practices and technologies. Weak links
develop, they are not static.”

(Braun, 1981)

Without knowledge of the client needs, the practioner may not pick up on
.what has been perceived as a "weak link"™ and is.therfore salient at that
time. Obviously in reality the practioner is likely to have good knowledge
of the industry and compaﬁies with which he deals, allowing him to tailor
his approach to satisfy current needs. Moreover, he may himself be a
factor in the identification of a "wcak 1ink"”, by making the potential

adopter of manufacturing inhovation aware of a "new technology which had

become available" (Braun, 1981).

»

The difficulties encountered in grouping individuals and comparing

their perceptions led to the cluster analysis approach, in which similar
perception  itself was the primary criterion. The use of the_SUZ cut-off
point meant that only perceptual pairings demonstrating a reasonably high
level of similarity were used for further anclysis. However, it was found
that many of the pairings were not explicable in terms of the Classifying

Variables, -suggesting that dimensions other than those which seezed

initially reasohable were responsible. As documented in the previous

chapter, a 1arge number of causes of perceptual similarity were encount-

ered. The presence of stepwise linkage effects further complica:ed the
overall patterﬁ, suggesting that perceptions collectively formed a wide
network, in which strange bedfellows were found. A primary cause of

this, role breakdown' has been discussed elswhere as has the question of

N Sk I L WS e Py v L M AN 1
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the applicability of the bureaucratic model to most organisations.

The failure of the bureaucratic model does still cause some concern,
as organisational roies with similar titles and apparently similar funct-
ions should give a greater degree of consonance than has been found in this
study. However, the importance of organisational factors does mitigate
this concern to a great extent. While the individual's occupational and/or
hierarchical paradigm may prove weaker than expected, with the exception of
certain groups; the strength oflcompany, departmental or adoption team cul=-
ture proves strong, as 1s quite reasonable. Such a factor, although intan-
gible, obviously has wide reaching implications. For example, company suc-
cess being dependant upon how successful the company members perceive it to
be (Cyert and March, 1963). - Company climate, while not impinging in an
overt way 1is a continual and evolving part of the individuals experience
and clearly a large part of the "secondary socialisation™ (Berger and
Luckmann, 1966) is governed more by the immediate organisational environ-
ment than the . occupational paradigm .itself. One can obviously identify
conflicts between, say, an occupational speciality, such as engineering
which values technical sophistication and a company policy and climate
which is stongly committed to.incurring minimal costs. Such modulations

upon the technical skills of such an individual are almost certain to have

.

a cognitive effect, given the - pressure: towards conformity that can be

brought to bear by social groups (Asch, 1956). .

" L T - i
Such effects within organisations are commonly facets of political

processee, the importance of which vere indicated within the ASL case

study. The prime movers in the CAD development vere not technically or

hierarchically positioned for the successful completion of such a project.

B 3 *
However, under conditions of uncertainty and in a clear power vacuum, they

v ,‘-n L " E -~

made significant progress in their aims. The engineers, in Body Design,

e e g s
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had a commitment and a sense of purpose that was lacking elsewhere in the
organisation. Senior management, being unable to make 'rational' decisions
about the development, gave general support, particularly finance. The
Computer Services Department had only a political aim = that of retaining
their professional status (Pettigrew, 1973). Clearly, under conditions of
uncertainty an individual or group which has direction can have a sign-
ificant impact upon a collective decision-making process. Although, as in-
dicated by the third part of the case study, the organisational paradigm

will re-establish 1tse1f_as it assimilates the new conditions.

The power struggle at ASL, to determine who controlled the CAD, system

should not, however, 1let us lose sight of the importance of differential

perceptions within such a process. Certainly Pettigrew (1973) recognised

the operation of factors which contribute to such differences and generate

conflict:

“Given the uncertain nature of the task facing the
computer technologists and managers here studied,
the making of _a large scale computer—investment
decision, and allowing for the hypothesised differ=
ences in interests, attitudes, and values between
the two groups, we can expect their decision-making
deliberations to be characterised by tension, con-
‘flict and misunderstanding.” a

oL

That "conflict and misunderstanding” ensue within qecision-making processes

involving different occupatiqnal groups was supported by Pettigrew's work,

as it was by the ASL case study; clearly as a product of the differing
value systems beingtapplied. In_the casesof ASL, ;t is apparemt that many

of the disagreements were attributable to the differing perceptions of the

ewow

CAD 1nnovation. ;f_the two main protagon;sts = the Body Design engineete

and the Computer Services personnel - had had a uniform perception of the

: 1

development, then it wnuld have mattered 11tt1e whose power-base had been-

.y -

responsible for the introduction of CAD. On the contrary, the nature of

oy T
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the innovation, the way that it was implemented, was very much in dispute.

For example, the engineers required a system that was easy to use, whereas
the computer professionals were inclined towards machine efficiency - a

characteristic prized within their occupational valuve system.

The activities of the engineers in Body Design also tends to underline
the findings of the Hierarchical Cluster Analysis, being a clear example
of 'role breakdown' in their attempt to 'annexe' the occupational special-
ity of another group = the computer professionals. Through their interest
and experience, individuals, such as Barry Richards6, can move beyond the
limitations of the 'legal definition' of their function; or may be forced
to through circumstance. The cluster analysis results would tend to sup—
port the view that such movements are relatively common, particularly under
conditions of uncertainty, such as innovative decision-making. The formal
rules and practices of an organisation are orientated towards the 'steady
state' and will prove ﬁeaker in more unusual areas of organisational life.
Role definitions will be subject to the same loss of focus and a more
"organic” (Burns and Stalker,1961) structure will ensue. Obviously, this
will represent oniy a movement from the 'steady state' and for a highly

"mechanistic™ organisation the structure may remain comparitively rigid.

The individual - encountering uncertainty, under conditions in which
organisational roles are themselves unclear, is likely to develop -'percep-
tual disorientation'. When an individual 1s unsure of how to evaluate - some
event, such.as.technological 1nnov;tion, he is likely to turn to an opinion
leader (Rogers and Shoemaker, 1971) for -guidance, whether or not this be in
the form :of an overt act. Under 'steady state' conditions organisational
opinion leaders will ‘be those who have known status through hierarchical

position: or. professional competence.. Indeed, such guidance:as to.the con-

ceptualisation of organisational events are major components of the organ-

6. The Body Design éngineer who carried out much of the CAD development.
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isational paradigm. Most or all of these opinion leaders and the paradigm

they generate will, by definition, prove unequal to the analysis of uncert-

ainty and the organisation must modify the paradigm to take account of the

new conditions.

One mechanism that has been identified in such a process is that of
the adaption-innovation dimension by Kirton (1976,1980). The adaptor is the
mainstay of the organisation and operates wholly eithin its paradigm; the
innovator, on the other hand, rejects the paradigmland wishes to establish
new ideas and practices. The importance of these types very much depends
upon environmental conditions. Under '"steady state' the innovator operates
on the periphery of organisational life, leaving the adaptors to interact
and get on with the business. When faced with an innovative decision, the
adaptors cannot cope, as the organisational paradigm itself is threatened.
The innovator has no such reservations and will be brought in by the adap-
tors to deal with this 'crisis'. When the necessary changes have been made
to the paradigm, to allow for new conditionms, the innovator is again exclu-
ded. The adaptors move forward with the new péradigm as though 1t had
always existed in that form, seemingly unaware that the 'rules' had ever
let them down.

The paradigm switch _(Kuhn, 19?05 described by Kirton‘(1980) and in
persenal communicetion, can be seen as a learning process engaged in by
the organisation members: Indeed, a central theme of this analysis of dif-

]
ferential perception of innovation must be the way that individuals learn
and the importance of experience in determining such perceptions. Examples
of the 'experience factor' within this research are many, from the "educat-
lon process” necessary for the initial development team at ASL, through the

increasing ability of the Body Design engineers to.deal with computer tech-

nology, to the importance of departmental and company climate in the anal-
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ysis of the survey data, particularly the cluster analysis. Many of the
neighbour relations established were attributed to departmental links, in
the absence of facilating factors, such as Occupational Role. A clear exam=
ple was Technical Director (25) (Table 7) who was grouped with computer
personnel as a result of being currently in charge of a CAD installation.
Life experience could also be seen as causal, as in the case of Works
Manager (13) (Table 7), whose early engineering background has remained
with him in spite of the professional changes that he has been subjected
to. Thé latter case, howéver, indicates the problems involved in the
identification of those life experiences which are éignificant from tho;e
which are not; for Works Manager (13) the important events lie in the past,
whereas for ‘'upward looking' individuals, such as Project Engineer (35)

they lie in the present anticipation of the future.

The importance of experience in determining perception of innovation
and the acceptance that cognitive processes are phenomenologically deter-
mined, suggests that the possibilities for simplistic research methodolog=
ies are limited. If one adds to this the difficulties inherent in the org-
anisational context, where an individual's role may be partly defined by
himself and partly by others, the possibilities for simple research dimiﬁ-
ishes further. If, as has ﬁeen established, it is the received experience
which determines the-i;dividuél's perceptiohs of technological.innovation,
one must seek to dete?mine the nature of that experience and establish, at

least a prOportidn of, the causation of that perception. But how is the

researcher to identify the significant experience?

Cleérly a humber of fachrs ﬁill influence whether an individual will

change as the result of any experience, including that of a group decision-

making processf _'
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"Changes in group member cognition in fact can
occur as a result of changes in available inform—
ation and changes 1in personal wants (both inter-
dependent). While this may suggest to management
that orientation of, say, sales personnel to a
problem may be changed to a more desirable orient-—
ation by the provision of appropriate information,
it must be remembered that new information does not
always bring about cognitive change in recipients.
Any change will also be mediated by the number and
variety of cognitions incorporated in one person's
cognitive system, by the extent to which the elem—
ents of his cognitive system coexist, and by the
extent to which this one cognitive system is inter-
connected with his other cognitive systems. Convin-
cing an accountant that his view of the corporate
budget as a mere cost minimising device is rather
too narow and potentially dysfunctional for the
whole company may not be a simple matter of chang-
ing that cognition. It may require a change in a
number of his related cognitions about the scope of
the accountant's task, the role of management and
the goals of the company. Group member's personal-
ities also influence their susceptibility to cogni-
tive change through intellectual ability for reorg=-
anising beliefs, ability to tolerate ambiguities

and 1inconsistencies and the extent of their closed
mindedness.

(Parker, 1980)

Such a view reinforces the fhenomenological analysis of Kelly (1955),
amongst others, in which it must be recognised that it is the current cog-
nitive structure and the individual's degree of commitment to that struct-
ure, which controls, to a significant extent, the response to a particular
event. Thus - an innovation which is consonant with the cognitive structure
(a "traditional” innovation; Hayward, Allen and Masterson, 1976) is more
likely to be adopted. .
I
To establish how favourably an individual or group of individuals will
respond to an innovation iétis necessar} fo identify the judgemental dimen=-
sions wused by tﬁe individuals considered. A céntral issue in the evaluat-

ion of perceptual findings, as to their meaningfulness, concerns the way

individuals wutilise tﬁe dimensions they possess. The evidence of percep-
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tion of innovation research suggests that adopters of technological innova-
tion may be less favourable, in some respects, than the non-adopters. The
present research has also highlighted the presence of innovation character-
istics which, although not commonly used, are considered important by those
who do wuse them. As has previously been noted, simplistic approaches to

the use of attributes in decision-making are inadequate, causing a two-

stage model to be proposed:

"In the first stage, the entire stimulus is noted,
perhaps as a 'blob', as Lockhead (1972) suggested
in a different context, or perhaps in terms of the
seperate dimension wvalues. This prior encoding
results in a partitioning of the dimensions accord-
ing to the population each favours, and a tentative
binary choice is made between the populations. Dur-
ing the second stage of processing, the dimensions
are attended to 1individually for the purposes of
modifying quantitative opinion.” '

and:

1]

«e+ dimensions are considered configurally rather
than independently, such that the subjective impact
of a dimension is a positive function of opinion
held when the dimension 1is considered. Thus
second-stage processing begins with a bias toward
the tentatively selected population, and the order
in which 1likelihood ratios are considered becomes
crucial.”

(Wallsten and Barton, 1982)

This two-stage apprdach, with its recognition of the interactions of the
dimensions and the hypothesls testing nature of the process, has a great
deal of appeal as the embrfo of a model of differeﬁtial perception of inno-
vation. However, such models will have to be significantly improved before
they offer a realistic basis for modelling matters as complex as percep—
tion of technological dinnovation. Certainly the work of Wallsten and
Barton (1982) is somewhat consoling to the innovation researcher who may be
examining ten, twenty 'or- thirty dimensions, as in this study, for they

experienced - complex -results in an experiment using between three and five
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dimensions.

The study of differential pérception of innovation in the organisat-
fonal context has, left a number of problems. Knowledge of thinking and
decision—making processes is extremely limited, as is that applying to org-
anisations. Phenomenological analysis, while having the power of explan-—
ation of the findings that have been generated, presents a number of diffi-
culties. Those who wish to examine perception and differential perception
of innovation may be left with no al ternative but to observe and collate
perceptions, without reference to determination. Certainly techniques exist
to measure perceptions and the literature is full of examples of differen=-
ces between adopters and non-adopters of innovation, producers and users of
ipnovation and so on. However, as outlined at the outset of this document
a common finding df such studiés concerns the variability within groups,
such as adopters and non-adopters of innovation. Leaving aside the work of
Kiviin and Fliegel (1967), no researchers have yet clearly identified the
sub-groups within potential adopfion populations that would explain such
variability. This fact 1is sigﬁifican: given that it is a long-standing
problem within the field and-tha% the possibility of sub-groups being the
cause of the variability was expounded by Rogers and Shoemaker (1971), an

important source in the field of diffusion of innovation.

The present :research 'would suggeét that such sub-groupings do-not
exist. While there are.clearly confounding factqrs, such as that\of 'role
breakdown' and the comple#ity of the use of attéibﬁtes in decision-making
(Wallsten and Barton, 1982), organisational roles should have some impact
on cognitive functioning, which should be reflected in the individual'
pe;ception of technological 1nnovation. Many researchers, for example

Child and Ellis (19?4), Choffray and Lillien (1978), and Lawrence and

Lorsch (1967) would undoubtedly support this position. If groupings appl-
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ied within this research were reasonable ones and variablity attributable
to these groupings were not forthcoming, then 'perceptual quanta' do not
exist and we must leave the 'discrete lifestyle' to the electron. From a
humanist point of view, such a conclusion is clearly optimistic, emphasing
as 1t does the uniqueness of human beings and the difficulty of placing
people into neat categories. For the innovation researcher, however, it
prohibits one of the mechanisms for information reduction, that of typing.
The evidence of this research suggests that perceptual groupings, where
they exist, are the product of multidimensional factors, with 'stepwise
linkages' being causal in many cases. Clearly such a 'complex web' of per=-
ceptions makes it difficult to conceptualise the overall network to gener-
ate understanding of the process and eliminate such things as "communica-

tion hangups” (Rogers and Shoemaker, 1971).

For the future a number of research areas present themselves as worth-
while avenues to explore towards the clarification of this research area.
Some of these are for other researchers, such as the cognitive psycholog-
ists and the organisational workers, and some for those who research in
the general area of technological innovation. What is clearly needed is an
understanding of the way that the individual structures his approach to
technological innovation, the trade-offs he applies and so forth. A part=-
icular need is for techniques which allow a.dynamic approach to data gath-
ering, at the same time offering the possibility of readily available
quantitative analysis. Currently we are stuck between the questionaire-
type technique which constrains the individual to make compromises to fit
the pre—-selected pattern of variability and the non-directed interview—type
approach, with all the consequent comparabilty problems, possibility of
interview bias and so on. The use of interactive computer techniques may

offer the possibility of solving this problem. Consider the current work
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on "Expert Systems" where the computer program incorporates the decision-
rules employed by one or more practioners in a given field, such that in
some cases the program has proved superior to a man. If one can take dec~
ision-rules utilised by doctors, horticulturalists, geologists and mathem—
aticians, as has been done, and incorporate them into a computer program,
then the same should be true of the 'rules' used to evaluate technological
innovation. Work currently underway (Young, 1984) is using the programs
for the development of "Expert Systems"”, known as "Production Systems", to
research the development of cognitive skills in children and similar kinds
of uses may prove worthwhile for those wishing to evaluate innovative
decision-making and perceptions of innovation, especially for the clarific-

ation of differential perception effects.
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Introductory Note ' ‘

This appendix provides a brief description of the innovations referred
to in the body of the text. It is not intended as a fgll description,
the innovations themselves being mainly peripheral to the focus of the
research and the data presented. The description has four parts: the
purpose of the innovation; an innovativeness rating = an estimate of how
novel the innovation was perceived to be by the potential adoption
population; the need which the innovation was to satisfy; and a brief

description of the essentials of the innovation itself.

The Form Flo Cold Roll Forming Machine

The Purpose: The production of inner races for bearings.

Innovativeness Rating: Fairly High.

The Perceived Need

This machine provides a means of cold forming the inner races of
bearingsl in contrast to the hot forming done previously. The main
impetus for this change was- to reduce production time, reduce material:
waste, and improve quality. The great disadvantage of hot forming was that
the shaping was oniy approximate and a gr;at déal of finishing work was
necessary. Coupled'“with “this were problems with quality, particularly
unwanted stress characteristics. 'The company were keen to adopt this
innovation and to a-great extent’ acted as product champions  for it. For a
number of" years‘ they acted as 'underwriters' for the prddﬂcers in their

““,dealings‘ with Ne«RaDa C.,_by ouaranteeing that _they would purchase .the first

production model.

LY -

Lo - 3 L

1. Although machines have been” deve10ped which will produce outer
races, the company does not consider them reliable enough, as yet.
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The Machine

To produce an inner bearing race, a metal blank (an undersized ring
of steel) is introduced between a pair of large (relatiye to the blank)
dies. One of these is fined and the other powered hydraulicallyls brought
to bear on the blank, at high pressure. As the blank is rolled between
the dies the ball track and recesses are formed. At right angles to the
dies (but in the same plane) are two planet rolls (small shaped wheels)
which are. also brought to bear on the blank, to prevent deformation of
the race. Once the rolling is completed the race is ejected into an oil

bathZ and can be subsequently heat treated and ground.

Hot Ball Rolling

The Purpose: The production of balls for bearings.

Innovativeness Rating: Fairly High.

The Perceived Need _ )

The adoption of this innovation 1s an example of technology push.
Previously balls had \heen .ahaped by cold forming and subsequentiy heat
treated, ground, flaehéd and lapped. -Althoug‘h hot 'fomi;}g had been
attempted, it could not achieve production rates as good as those for cold
forming machines (e g. roughly 300 balls/min. for 0.5 inch diameter balls)
and generally gave a low quality product. However the problems associated
with cold forming,‘ auch as tbe need for. highly skilled operators, a lot
of down time and high noise levels - all as a result of the fact that the ‘

L

machine works by sheer power (crushing the metal to shape) - made a change

N Kl

in production methods desirable.

sy . » - “n,

2. At this point the race is hot to the touch and the bath allows
it to cool before it is moved on.
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The Machine

This innovation is the result of incremental improvements which
finally led to a viable machine. A critical development was the design of
a tool which produced suitable grain characteristics. As in cold forming,
the raw material comes as a metal bar. The steel is heated by induction and
rolled between two rotating rolls, to the required shape and size. This
resqlts in much higher production speeds than cold forming and has the
added advantage of requiring 1less finishing. One other aspect of hot
forming that bears mention is that it is more suitable for continuous use

than cold forming, and in fact it is better if it is not cooled down.

The Fluidised Furnace

The Purpose: The heat treating of balls.

Innovativeness Rating: Moderate.

The Perceived Need

This innovation was  adopted for the simple reason that it speeded
up production and’ reduced costs. Originally balls were heat treated in
Shaker Hearths and later in Scroll Hearths ; the difference being that the
former moved the balls by shaking them through the furnace and the latter
by using a circular motion. In both cases the‘béils are heated to a given
témperature, "kept: there for a time, quenched and finally tempered. A hot
gas and air mixture. (gas-rich "to avoid .oxidation) passes: through the
hearth, and the heat transfers from the atmosphere to the balls. Both the
shager and .the scroll were used‘to ensure that the balls were heated for

the correct time;_by'moviﬁg.éhém forward at intervals. -
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The Machine

The Fluidised Furnace uses silica ‘sand into which the balls are
introduced for their travel through the furnace. The travel is again
achieved by a scroll. The balls sit in the fluidised sand, which allows
greater heat transfer, the basic heat source still being a gas/air mixture.
As a consequence the throuéhput is far greater, being of the order of 400
Kg/hr., in comparison with 100 Kg/hr. for a scroll hearth. As an added
benefit the better heat transfer requires lower energy input, the efficency
being further enhanced by the use of Lhe exhaust gases in tempering
furnaces. While the labour requirements are about the same in the area,
there is a need to improve quality-control methods, to cope with the higher

production speed.

The Radyne Auto-wrapping Machine

The Purpose: The wrapping of medium—sized bearings.

Innovativeness Rating: Moderate.

The Perceived Need

The adoption bf -this inﬁovation was mainly to reduce labour costs
but also to complete a fairly automated production line in which it was
installed. Prior to the.introduction of thi;.machiné.tﬁe finished bearings
were taken from the'assémbly.aréa to a packing station. Packefs would then
wrap the bearing in papér-and place it into a box. The company were keen
to reduce the labdﬁg cést; involved in fhis ﬁrocess, bﬁt aISuitable'paékef
was unavailaSIe. .Cdﬁséquéqtly théy coﬁﬁactéd a numEef of combaﬁies
specialising in poiythéne' welding; aﬁd of theée'only Radyne felt able to
.provide a proﬁbsal..for J; .ﬁ;chihe. The company paid half of Radyne's

development costs and éubseQdenﬁiy purchased a usable machine.
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The machine constitutes the final part of a semi-automated production
line. The parts which constitute the ball bearing are brought to the
assembly area (see Auto=-Ball Dispenser) and when completed are conveyed
to the Auto-wrapper. The bearings are fed into the machine at a controlled
speed and each is brought to a halt so that it lies between two layers of
polythene. A welder is brought to bear, so that the bearing is sealed into
a polythene bag. The operator removes the packaged bearing from the waste
film whilst the edges are still warm and stacks it with others ready to

be removed to final store and eventual despatch.

The Auto-Ball Dispenser

The Purpose: The assembly of.bearings.

Innovativeness Rating: Moderate.

The Perceived Need

3

This piece of equipment was developed by the company in-house~ and

initially, at least, was seen as a project for a young engineer to "cut
his teeth on", soon after’ he joined the company. In common with others,
this company was attemptihg to  automate its_production methods as much
as possible and this machine was a result of that philosophy. Prior to
the installation of this machine, ball bearings were assembled totally
by hand. Inner and outer races were measured and organised into matched
pairs, which were labelled to indicate the size of ball necessary4- The -

! "
bearings were assembled by the operator placing the inner race into the
outer (with the inner récé‘to one side) on the bench and intrdducing the’
correct number of balls into the gap. By drawing the inner rzce towards
the centre, it can be snapped into position. ' = .

3. A machine of this1type could not be purchased as it is too
specialised for equipment manufacturers.

4. For a particular bearing size there is a range of balls that can
be used, these being indicated by: +3,+2,+1, Standard, -1,-2,-3.
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The Machine

Essentially this machine mimics the actions that were per formed
manually, but more quickly at one station. Its main components are seven
bins (in which the balls are stored), a measuring device (essentially a
pair of electronic micrometers), an electronic control device and a
distortion jig. In operation, the inner and outer races are introduced
(without prior selection) to the measuring device. These measurements are
passed to the control unit which selects the ball size appropriate. The
operator removes the races from the meas;ring device and places them in
the distortion jig, which is under a ball dispensing point (with the inner
race offset as for manual assembly). The bins are connected to this point
by pipework, via a "filter' under the direction of the control unit. When
the races are in poéitioﬁ the operator pushes a button which operates ﬁhe
dispenser, causing the correct number of balls to be selected from the
appropriate bin. The outer race is now distorted slightly, which makes the
centring of the inner race relatively easy (quite a bit of effort was

required to do this manually). .

The Ball and Half-Cage Unit

The Purpose: The assembly of bearings.

Innovativeness Rating: Moderate.

The Perceived Need

This machine was  being. developed by. the company . for use in.its
production area:-= development work was still being undertaken at the time
of the data collection, making it an interesting innovation. The complexity

of the: task 1it: was_ needed to perform, coupled with a relatively small
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development cost, prompted the Production Engineering Department to finance
the project from its own budget. The aim was to produce a prototype which
could be wused to demonstrate its viability to higher management and gain
funding for further machines. ‘In line with many other innovations

purchased or developed by the company, a principal aim was to reduce labour

requirements.

The Machine

The operations to assemble a ball-bearing (manually) were as follows:

1. An inner ring is placed into an outer ring (both having been previously
matched for size).

2. The correct number of:balls is introduced between the rings.

3. The rings are positioned (the inner ring centred within the outer) and
the balls evenly spaced around them.

4. A cage is placed over the balls to maintain their positions.

5. A platenis introduced onto the other side of the bearing to the cage an

the plate and cage spot welded together.

This machine was intended to perform operations 2 to 4, taking the
inner and outer rings, introducing the balls, spacing them and placing
the cage over them. The part assembled bearing was then passed to a welder

for completion.

It was decided to use a totally mechanical approach to achieve these
ends, pneumatic and other methods being thought too unreliable (experience
with other wmachines contributed to this view). The timing and sequencing
of the operations was; consequently® achieved by a cam drive system, the

settings of the cams“cbntrolling the operations; The rings.are positioned

by plates in - the bed, "balls.. having :been introduced between them. A

- 7 t
o
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staggered tooth device 1is brought to bear on the balls and succesively

positions each wuntil the required configuration is achieved. The cage
is introduced to fix this positioning and the bearing moved from the bed

and another introduced. .

The Ring Storage Device

The Purpose: Grading bearing rings as to size and temporarily storing
them.

Innovativeness Rating: Fairly Low.

The Perceived Need

This machine was developed by the company's Production Engineering
Department, to replace existing, externally purchased equipment which had
been found unsatisfactory. The latter was a carousel machine, which
utilised gravity feed. The problems involved with this machine, not least
of which was that sorted rings often ended up deposited on_the floor, made
it essential that an alternative be found. The unreliablility of the
carousel machines imposed a high 1labour r;quirement,. which was felt
undesirable. Funding for “the project was obtained from the company's
central finance, following a proposal for the machine, detailing the

necessary expenditure.’

The Machine

Gravity feed was rejected in favour of a powered delivery, which \
allowed a more stable; horizontal racking coﬁfiguration. Bearirg rings
are passed through electronic measuring devices, connected to a sizing
decision point, which passes the rings to one of seventeen racks (these
being eight ‘sizeé bg;gg:'Standardf“and'eight above, as well as 'Standard'
itself). As each ring enters.the rack (a piece of steel aﬁgle suffices for

this), the row of rings is moved forward.  This continues wuntil one of the

Foa et
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grooves becomes full, when a bar at the end is pushed over. This bar
operates a switch which stops the machine and turns on a light to attract
the operator's attention (each operator minds several machines). The
operator removes the completed set of rings and resets the bar, thus
restarting the machine. The rings are placed.in a storage rack (which is

marked as to size) ready to be removed to the final assembly area.

The KTM Max—E-Trace

- The Purpose: The milling of large metal components.

Innovativeness Rating: Fairly High.

The Perceived Need

In the case of this innovation, its arrival made possible design work,

which would not have been fruitful previously. The company used the Max-E-
Trace to manufacture large metal components (fifteén feet or more in
length) which "could not have been produced any other.ﬁay”. The‘shaping
of these components must be performed extremely accu&atelys, which,

coupled with the need for a good surface fiﬁish, ruled out casting.
Consequently thgy_ are machined from alum%ﬁium alloy; this metal as well
as being light (an advantage'in the use of the product) is also relatively

easily worked. Difficulties of production centre on the size of work-piéce

and accuracy.

The Machine

The Hax—E-Tréce achié#ed this potential simply by being a large

numerically controlled maéhine6.- In essence it consists of a work bed

3. Tblerances of two-thousandths 6f an inch.

6.. The innovation here is really the introduction of a large
. numerically controlled machine, of which the Max-E—Trace is a
particular example._
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over which a gantry moves, the cutting heads being mounted on the gantry.
Integral with the gantry i1s the control tmit and a power pack for the
gantry and the hydraulic system = the cutters being self-powered. The
bed itself 1is made of cast iron sections, the basic length being twelve
feet, with six foot extensions avaiiable to any length. Width is also
variable on most models, up to a maximum of twenty feet. The gantry 16cates
onto the bed via hardened tool steel slideways. Between one and four

cutting heads can be mounted on the gantry, depending upon model and

width’.

In operation, the gantry moves along the bed with the cutting heads
positioned across the width for the appropriate cut. This movement, and
its angle and depth of cut, are controlled hydraulically through mechanical
Servo systems. Overall control of the machiné is by paper tape, although
some manual countrols are also used.

The Hardinge HNC Lathe .

The Purpose: General purpose turning work.

Innovativeness Rating: Low.

The Perceived Need

Thi's méchine was purchased as part of a programme to automate as much
of the production process as possible. The company makes speclalist
equipment, over long time periods, and consequently a major advantage of
n.c. machines is that " once a part has been programmed, it can be:

manufactured at a 'later date with no lead time. The adoption of this

innovation was as a -replaqement .for .a manual- 1 athe oot dumdipnmas sy =

§oa

-

7. The company uses the machine with two heads to produce two
components simul taneously.
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The Machine

The Hardinge HNC is a relatively small n.c. lathe, bought mainly for
precision turning work. It has an eight-séation turret and can be run
at speeds between 150 and 3000 rpm. The machine is totally enclosed with
a plastic canopy, so that the operator is protected from oil and chips
— the canopy can of course be removed for re-tooling, setting-up, loading,
etc. The control system 1is extremely flexible, allowing for program
modification to compensate for tool wear, programming errors or to allow
design changes, without having to alter the paper tape. It can also
produce an up-dated tape incorporating these. changes 1f required.
Obviously, being numerically controlled it only requires a semi-skilled

operator as opposed to the skilled operator needed for a manual machine.

The Wadkin SCD 50T

The Purpose: General milling/drilling work.

Innovativeness Rating: Low.

The Perceived Need

The adoption of this innovation resulted from the company's wish to

introduce numerically controlled machines wherever possible and consequent-

ly it was an advanced replacement for a manual machine.

The Machine

The Wadkin Tig .é veftic#l drilling/milling machine. Ig has aﬁ ;ight
spindle turre&, powere& sy a ?.h.p. msﬁﬁr. \Power is'deiivered tﬁréﬁéh
an automatic gearqu, providing 37 spindle speeds between 50 and 3250 rpm.
It was designed to,give.rapid t;;l c#énges.;ﬁ&lig-contrsllédfby‘a Plessey
1130 control- unit.  The company uses.the Wadkin.to produce small ‘metal

aE
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casings and component mountings.

The Marden NC20-36

The Purpose: Production of circuit boards requiring many wired
connections.

Innovativeness Rating: Moderate.

The Perceived Need

Some of the complex electronic equipment manufactured by the company
requires that a number of wires are connected between various parts of the
circuits. The wires are fixed to pins in the circult board, the joints
being achieved by tightly wrapping the wire around the pins with a special
tool (a wrapping gun) and not by solder as was previougly doneg. Thg
main problem, with the large number of wirés and fixing points, is to
ensure that the correct connections are made. Because of this, quality
problems were encountered as a vresult of operator errors, these being
expensive and time consuming to correct. The company's need, therefore,
*was for a means of ensuring that the correct connections were nacde and also

that appropriate wire colours were used, to ease any repair work necessary

while the equipment was in services
The Machine

The Marden NC20-36 solves these problems by guiding the operator to

the correct fixing point and supplying a 1ength of wire to make the

connection. Essentially the machine consists of an upright frahg in which

the circuit board is positioned. To the right of the frame is a numerical
8. The only possible alternative to this would be multi-laver printed

circuit boards, which are expensive to make and virtually
impossible to repair.: - oo .

~ 9. This method 'is quick, easy-and ‘extremely efficient; many of the
problems such as dry joints are not experienced, nor is there a
need to protect against heat damage of components.



- - AEE 1
300
control unit and beneath it a number of small bins, which contain pre-cut

lengths of wire. In operation a guide moves over the circuit board, each
movement being instigated by the operator using a hand or foot control.
The guide stops at the pin to be wired and the operator locates the wire

with 1it, places the wrapping tool in the guide, presses the trigger and

makes a joint. When a wire is to be selected, a digital display indicates

which bin is appropriate; the guide can also be used to indicate the route

a particular wire should take between pins.

The control wunit acts upon instructions fed in on a paper tape which
is produced by part programmers, although computerised production is also
possible. The control nnit itself 1is of modular construction, the
circuitry being on "cards", which can Be exchanged easily if they become
faulty, so reducing down time. Of ifs type tne Marden must be considered
a basic machine, as it does not contain advanced features such as a testing

capacity 1n addition to production facilities. However, it 1is rather

cheaper than such competitors.

The Computervision Computer Aided Design System

The Purpose: The production of drawings, with eventual direct connection
to numerically controlled machines.

Innovativeness Rating: High.

The Perceived Need

The company decided _tof,aQOn;_xthig. innovatien as a response to a
national shortage of draughtsmen, which meant that it, in common with many
others, had difficulty in attracting sufficient trained manpower. Although
it did occur; to them ‘to. offer premium rates to satisfy this need they
felt that 1in the longer term it would only contribute to wideSDread wage

increases, leaving their rates uncompetitive again. Fortunately the recent
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development of computer aids, which significantly increase productivity,

provided an alternative. Higher management decided that "if they could not

get men they would get machines"”.

The Machine/System

Computer Ailded Design is a system whereby a draughtsman does his work
at a visual display unit, rather than a drawing board. Drawings are formed
by the wuse of an electrically sensitive instruction board, called a menu.
The menu contains instructions for the drawing of straight lines, curves,
etc, along with directives which indicate starting and finishing points,
length, and so 0n10. Each design console contains both a graphics
terminal (a large Textonics screen) and an ordinary VDU = the latter being

for control, filing, and also the display of any data needed for a

particular drawing.

Each system has up to eight design stations connecﬁed to a mini-
computer (often a DEC PDP-11/70). As well as being the source of ﬁhé
graphics software, the computer has disc storage fof in-progress.or
completed drawinés. It is also possible for the draughtsman to file
incomplete drawings to ‘be worked on later. Thére are two other useful
features that should be mentioned. The first is the abilityfto ﬁork én
parts of a drawing and comBine:them.for the finished article; 'the second is
that any particular component which 1is qommonly used can be filed and

included in a drawing by specifying its code number and where it is to be

placed.

The ability to. ,utilise and alter existing drawing work 1is -of
particular use .to: the company, as many of their products are modified. to

suit customer . requirements. At a drawing board even minor modifications

10. A Variety of menus are available or can be produced, to - -

specification and once.programmed.can be selected at will, allowing
the operator to choose menus in a matter of moments.
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would necessitate starting from scratch, whereas a CAD drawing only
requires the approbriate alterations. When a drawing is completed or a
copy needed from file the output is sent to a plotter. It is possible to
specify scale, dimensions, titles, etc and have them incorporated by the
software. One development that can be made from this system is to connect
it directly to the manufacturing area. Numerical control data can be fed
directly to a lathe or other machine and produce parts without the need for
drawings and part programmers. The company was researching the potential

of this kind of development at the time of the data collection.

The Transdata Terminal

The Purpose: Production of numerical control tapes.

Innovativeness Rating: Dloderate.

The Perceived Need

The company has many numerically controlled nachines in its production
area and was conce{ned about the time spent in part programming. Because
of the  specialised . nature of their products they do not have long
production runs and so progfamming costs were relatively high. The adopt=

ion of this innovation was seen as a ﬁay of reducing the part programming

time involved and virtually eliminating errors.

The Machine/Systen . , :

.

This innovation 1is a system'witﬁ associated hardware which ases the
power of a mainframe-_gappuﬁer to' produce numerical control tapes.
Essentially it consists of an input terminai, an associated memory module,
' a..mainframe interface 'anﬂ a'taae punqh'and/or printer. Data are entered
by the keyboard' (or a;-tape reader)"ana aither passed ta pemoryli-or

11. This can be used as a temporary store until mainframe time is
available, or as a small permanent store.
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direct to the mainframe. When the computer

suitable n.c. format, they are passed to

associated messages on the printer. Although

it had to a great extent been overshadowed

App 1

has processed the data into a

the tape punch, possibly with

this system was still in use,

by the potential for Computer

Aided Manufacture which existed within the company.
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PERSONAL ATTRIBUTES QUESTIONNAIRE

PRIOR EXPERIENCE

We would be grateful if you could give us some or all of the
information indicated on this sheet. While it will be treated in complete
confidence and all responses will be coded, we quite understand if you
would rather not. However any information, no matter if incomplete, would
be most useful to us. '

NAME :

AGE:

PRESENT JOB TITLE:

QUALIFICATIONS/PROFESSIONAL MEMBERSHIP:

PREVIOUS JOB TITLES (possibly with time spent at each):

L e ' . = f N . IR
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SURVEY II QUESTIONNAIRE

Innovation Questionnaire T 11
: (1-3)

This questionnaire 1s part of a follow-up to a survey we have been
conducting, concerning Technological Innovation. We would be very grateful
if you could complete it, so that we may check our findings on a different
sample. As the context of the method on which this questionnaire was based
is somewhat different to that which you may find yourself, we hope-you will
bear with us and complete it as best you can. You are being asked to comp-
lete it as you are engaged in part-time management education and conse-
quently are likely to be or have been a practising manager.

The concern of the survey as a whole is to examine the views of
individuals who have been involved in the purchase of new technology.
Please £111 it in even if you have not been involved in such an exercise.
The first question deals with this matter and even if you have not been
involved in such an exercise, your views are Important to us.

Name: L. B _ Age: 11
‘ : (4,5)

1) Have you been involved with the puréhasé of any equipment that you
consider innovative?

Yes( ) ' >
No C.),, . O
(6)
If so, what?
2) What is your present (or most recent) job title? IR
o O (8)
3) What qualifications have you? -
; J o
4) Are you a membef of anf pfdféssionél‘ﬁodies?
= . o Yes( )

No () OO o)
If you are which oﬁé(s)f" o a
5) How many people are employed. by your present (or most recent) company

(or division, 1f it is a large company).

D_ (11)

pocl it B g mA L Taat W A F R FUE e TLe ey D L . NW N A AL Meaice
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Part Two:

This part of the questiomnaire is concerned with'a list of Innovation
Characteristics which have been found useful in our earlier survey. The
purpose of this section is to discover which of these characteristics you
feel are important when judging Technological Innovation. What we would
like you to do, is read the list and tick the characteristics that are
important to you. Remember it is your views we are interested in and by
doing this you are making an important contribution.

You may find this section difficult as you are not being asked about a
particular innovation. However please be assured that this is a valid
method and that we can make sense of it. To further assist us could you
please indicate at the bottom an innovation which you feel the character—
istics you have chosen could be judged. This does not have to be something
extremely novel, as an indication, the definition of innovation that we use
is = "That which is new to the firm." .

Now please tick the characteristics you feel are those you would use
to evaluate Technological Innovation.

01 Inital CDSt-o-..-.-b.--..--..oncncuc.--.o.--( )

Fan Y
N
-
N

02 Running CoStsssesesescesssescssnecvsaansacsas( )
03 Rate Of RetUrNecesscscsesssasscssascsssssns(
04 Raw Material Cost....f.....................( )
05 Re—sale-Value...;..:...;;.;;..;..:.........(
06 Relative Advantageesesccesssvsescsasssccses( )
)

07 Time Saving.-..--.'.........-.-.-....--.....(

08 Reliability.dooll.ocalntllo..luotc.oo..aoon.( )

09 Ease of MaintenanCeesesssessssssscosnsascae( )

10 Eﬂergy Requitements-...I-.;..-...;........-( )

11 Space Requiremenps...-.------.--...........( )

12 Effects on Quality..'...-.l..li-....I...I.l..( )

13 Variations in End Productesescessssscscssss( )

.14 Eage in Operatioh--.....}........;....;....(,)

15 Need for Retraiping;........-..-....-......( )

16

1OopDOo0O0QNDO0DO00000

Dperator.Comfortf---!-ccuttooaoa-..oa.ao.o.( )
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App 2

17 Effects on Labour RequirementSesssesssesese( ) [ (37)
18 Effects on NoiS€eeeeeseveccscoccscnceesecnel( ) 3 (38)
19 Complexityeeeeseescocosseosssscssssssssssasl ) 3 (39)
20 Compatibility with Existing Equipment.eceees( ) CJ 40)
21 Trial on a Small Scalecessscsssesssacnsceee( ) I (s1)
22 Observability of ResultSeesescccsscsccscess( ) J (42)
23 Percieved Risk of Adoptionesessscessssesses( ) 3 (43)
24 Possibility of Modificationeesssessesessses( ) I (44)
25 Supplier's Reputationesssscescscccscscasses( ) O (45)
26 After—sales Serviceesssssvcesesssvescccscess( ) J (46)
27 Unit COSESecetessesccassenssancenncnnnsnsas( ) I 7)
28 Availability of Techniéal Advice...;.......( ) [J (48)
29 Sophistication of Machine.ssessssesseeesses( ) 3 (49)
30 Effects on Safety..esessesssersssesssansans( ) ] (50)

Please indicate an innovation you think the characteristics you'have
chosen would apply to:

Thank you Qéry much.
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APPENDIX 3: ORCAMNISATION CHARTS

Company Xeeeososnsssnsnes

Company ¥ (1).ceisaeniaie

Company Y (ii)...ceecasae

PO PO aay el isiatalulialelslie) v sl e e eielwioareiie atoins

Hot Ball ROlling..c.cecccescseasacasans

Fll.lid Fire---.......------..-.-o--o..

Autowrapping Machinesssssssssssssasss
Auto-ball Dispenser...ec.ceeeccecscans
Ball and Half Cage Unitecsaceccscsnsa
Ring Storage Device.scieecnnnnennnnns
Max-E-Traceeses.s ceesessasves S)s iAo .
Harding HNC Lathe......c.o.ns wieceinn 5siare

"d‘adkin SCD 5OTI-...aco-...a---.-o..o-

Marden Wire Wrapper....

Computer Aided Design......

Transdata Terminal «.c.....

- .

R R B
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314
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315

316

316

317

318

318

319

320



310

FIG 1 COMPANY X ORGANISATION CHART

Area Manager (40)

Production
Manager (42)

Productior Works
Engineering Accountant
Manager (31) (44) ProdusElan
Engineering
P -;;:ll; Production Manager (43)
Chief Manager (33)
Development
Quality Chief Engineer (38)
Control Development
Manager Engineer Accountant Chief
(32) (34) (37) Production
Engineer
(41)
- Material
Project Development nmwmwmm 2
Engineer Engineer Officer
(35) (47) (45)

Development
Engineer (46)

Manager Special
Products Unit
(36)




Technical
Director (24)

m FIG 2 COMPANY Y ORGANISATION CHART (i)
Director (29)
Works Technical i
| Manager Director (8) . “
(14) Al Teotnisal Works bmwpmnmzw i
Directar (30) Manager |—— Production :
. (13) Director (18) Chief -
Production
Engineering
Works .
Verddee (5) Services (1)
|
Works Production i
Accountant Resources
(15) Chief of Production Production Manager (3) CAD
Engineering Engineering Manager (4) lManager (22)
Computing (19) Services Production -
Manager (10) Engineer
(2)
Manufacturing

Manager (17)

o sl

Production

Engineering
Services

Manager (16)

Section
Leader (20)

CAD
Operator
(21)

Production
Engineer (9)

Works _

Accountant fLA

|
(12) _
_

Production
Engineer (6)

"

Production
Engineer (7)

Manufacturing
Manager (11)

CAD
Cperator (23)




FIG 3 COMPANY Y ORGANISATION CHART (ii)

312

Technical
Director
(25) g
Drawing
Manager Office
(27) Manager
| (26)

I

; System
Manager

(28)

e

NOTE: The two charts of Company Y present individuals in different
divisions of the company, the first of which (Chart i) acted as
significant contributors to the study. The second division became
involved as the result of including the innovation, Computer Aided Design
in the study. This innovation, being adopted on a company wide basis,
though at the time of the research on an initial, limited scale, made

it worthwhile to include the individuals in Chart (ii).



FIG 4 FORM FLO

Area
Manager
(40)
Works Production
Accountant Engineering
(44) Manager
(43)
Materials Controller Chief
Costing Capital Production
Officer Investment Engineer
(45) (39) (41)
FIG 5 HOT BALL ROLLING
Area
Manager
(40)
l | —
| | ]
Production Manager i Chief
Manager Special Accountant ‘ | Development
(42) Products (37) | Engineer
Unit (36) { | (38)
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FIG 6 FLUID FIRE

!

Works Manager
Accountant Special
(44) Products
Unit (36) |
L
Accountant Materials Chief
(37) Costing Development
Officer (45) Engineer (38)
Production
Manager
(42)
FIG 7 AUTOWRAPPING MACHINE
Area
Manager
(40)
; il
e
Chief Production
pevelarents frp BRSS! [t
Manager
(34) (31) (33)
i meow
|  Project Quality |
| Engineer Control
! (35) |

1 Manager
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— e

l

Production
Engineering
Manager
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FIG 8 AUTO-BALL DISPENSER

Area
Manager
(40)

Chief Production Production
Development Engineering Engineering
Engineer Manager Manager
(34) (31) (43)

Project Quality
Engineer Control
(35) Manager
(32)
FIG 9 BALL AND HALF-CAGE UNIT
Production
Engineering
Manager
(43)
Chief Chief
Development Production
Engineer Engineer
(34) (41)
! Design
| Engineer

(46)
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FIG 10 RING STORAGE DEVICE

Chief Production

Development Engineering

Engineer Manager

(34) (43)
i
Design Design Chief
Engineer Engineer Production
(46) (47) Engineer
(41)
FIG 11 MAX-E-TRACE
Director
(29)
{

Chief of Technical Production
Production Director Resources
Engineering (8) Manager
Services (1) (3)

Production Production
Manager Engineer
L) | (7 |
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FIG 12 HARDINGE HNC LATHE
Technical ot
Director roduction i
(8) Director
(18)
Production
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(5) (3)
I8
I I
Production Production Production Chief of
Manager Engineer Engineer Production
(4) (7) (6) Engineering Services
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Production
Engineer
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|
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Manager | | Manager
(13) | (14)
1l S Tl [
I 1 1 | |
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shaner Accountant Engineering Manager
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i | Manager (16)
Production Manufacturing
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(9) l (11)




FIG 13 WADKIN SCD 50T 318

Technical Production |
Director Resources
(8) Manager
= (3)
|
| |
Production Production Production
Manager Engineer Engineer
(4) (6) (7)
Chief of
Production
Engineering
i Services (1)
Manager |
(14) i
| Production
‘ Engineer
I ' (2) '
Works ] Production i Manufacturing ‘
| Accountant Engineering | Manager
| 3 Services
| |
] (15) | ‘ Manager (16) (17)
L
FIG 14 MARDEN WIRE WRAPPER
Technical _
Director |
(A2 | Chief of |
| Production
- Engineering
Services (1) |
| Works ! Production
| Manager Resources
t (5) ‘ Manager (3)

m |

Production Production
Manager Engineer

(4) (6)




FIG

15 COMPUTER AIDED DESIGN

Director
(29)
| I
Assistant Technical Technical
Production Director Director
Director
(18) (30) (24)
Chief of CAD
Engineering Manager
Computing
(19) (22)
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Leader Operator
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Operator
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| Technical
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FIG 16 TRANSDATA TERMINAL

Director
(29)
1
—
| Assistant
Production
Director
(18)
1 | 5
Technical | Chief of Technical '
Director | Production Director
(8) I Engineering (30) _
i Services (1) Technical
Director
(24)
Production Chief of [
Engineer | Engineering 5
(2) l Computing '
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FREQUENTLY CHOSEN CHARACTERISTICS: SURVEY II

Occupational Role

(1) Organisational

High
7) Time Saving (91.67%)
8) Reliability (91.67%)
1) Initial Cost (83.33%)
26) After—-sales Service (83.33%)
17) Effects on Labour Requirement (75.00%)
Low
5) Re—-sale Value : (0.00%)
23) Perceived Risk of Adoption (0.00%)
4) Raw Material Costs : -(8.33%)
19) Coumplexity (8.33%)
10) Energy Requirement (16.67%)
(2) Production Engineering
High
8) Reliability . . (89.47%)
1) Initial Cost ' (84.21%)
14) Ease in Operation it (84.21%)
28) Availability of Technical Advice - (73.68%)
6) Relative Advantage = -« . - ; (68.427%)
7) Time Saving _ (68.427%)
12) Effects on Quality - (68.427%)
17) Effects on Labour Requirement T (68.427)
Low
'5) Re-sale Value - - . .. (10.53%)
4) Raw Material Costs R (26.32%)
23) Percieved Risk of AdoPtion (26.327)
10) Energy Requirement - (31.58%)

29) Sophistication of Machine (36.84%)
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(3) Production

High
8) Reliability r (96.77%)
12) Effects on Quality (96.77%)
7) Time Saving (87.77%)
14) Ease in Operation (83.87%)
26) After-sales Service (83.87%)
Low
5) Re=-sale Value (6.45%)
23) Perceived Risk of Adoption (16.13%)
29) Sophistication of Machine . - (25.81%)
24) Possibility of Modification (35.48%)
4) Raw Material Costs (38.71%)
(4) Engineering
High
8) Reliability (88.57%)
7) Time Saving’ - . (82.57%)
14) Ease in Operation - : (71.43%)
20) Compatibility with:Existing (71.43%)
Equipment '

28) Availability of Technical Advice  (68.57%)

Low
5) Re-sale Value N o (5.71%)
4) Raw Material Costs ' - (17.14%)
13) Variations in End Product (25.71%)
11) Space Requirements =~ . (28.57%)
. 18) Effects on Noise T (28.57%)
21) Trial on a Small Scale : (28.57%)

27) Unit Costs. . =~ = . (28.57%)
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(5) Finance:

Sample too small for meaningful comparison.

(6) Computing

High
1) Initial Cost (100.00%)
8) Reliability (100.00%)
6) Relative Advantage (80.00%)
7) Time Saving (80.00%)
9) Ease of Maintenance (80.00%)
14) Ease in Operation (80.002%)
17) Effects on Labour Requirement (80.00%)
20) Compatibility with Existing (80.00%)
Equipment
25) Supplier's Reputation (80.00%)
26) After—sales Service (80.00%)
Low
5) Resale Value : : ~ (0.00%)
3) Rate of Return - : (20.00%)
4) Raw Material Costs (20.00%)
10) Energy Requirements (20.00%)
13) Variations in End Product (20.00%)
" 19) Complexity e (20.00%)
27) Unit Costs (20.00%)
30) Effects on Safety S (20.00%)
- (7) Administrative
High
1) Initial Cost R (80.00%)
* 8) Reliability o T (80.00%)
14) Ease in Operation _ - (75.00%)
2) Running Costs - ' . (70.00%)
- 9) Ease of Maintenance U . (65.00%)
. 26) After—sales Service . . ... ... (65.,00%)

' 30) Effects on Safety B (65.00%)
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Low

4) Raw Material Costs
" 5) Re-sale Value

13) Variations in End Product
29) Sophistication of Machine
10) Energy Requirements

23) Perceived Risk of Adoption
24) Possibility of Modification
25) Supplier's Reputation ’

(5.00%)

(5.00%)
(20.00%)
(20.00%)
(30.00%)
(30.00%)
(30.00%)

£ (30.007%)
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= Computing

OCCUPATIONAL ROLE PERCENTAGES: SURVEY II
C | | | | | I |
h | Org. | Prod. | Prod. | 'Eng. | Fin. | Comp. | Admin.
a | | Eng. | I I I -
r | | | | | I |
s | I | I | I |
| I ] P | - |
1| 83.33 | 84.21 | 77.42 | 60.00 | 50.00 | 100.00 | 80.00
2| 50.00 | 63.16 | 80.65 | 54.29 |~ 50.00" ] 60.00 | 70.00
31 50.00 | 52.63 | 77.42 | 60.00 | 50.00 I 20.00 | 60.00
4 | 8.33 | 26.32 | 38.71 | 17.14 | 0.00 | 20.00 | 5.00
5 | 0.00 | 10.53 | 6.45 | 5.71 | 0.00 | 0.00 | 5.00
6 | 58.33 | 68.42 | 51.61 |. 54.29 | 0.00 | 80.00 | 50.00
7 1 91.67 | 68.42 | 87.10 | 82.8 | 50.00 | 80.00 | 60.00
8 | 91.67 | 89.47 | 96.77 | 88.57 | 50.00 | 100.00 | 80.00
9 1 66.67 | 57.89 | 80.65 | 65.71 | 50.00 | 80.00 | 65.00
10 | 16.67 | 31.58 | 45.16 | 31.43 [+ 50.00 | 20.00 | 30.00
11 | 41.67 | 42.11 | 54.84 | 28.57 | 0.00 | 60.00 | 35.00
12 | 58.23 | 68.42 | 96.77 | 60.00 |- 50.00.| 60.00 | 50.00
13 | 25.00 | 47.37 | 51.61 | 25.71 |.% 0.00 | 20.00 | 20.00
14 | 58.33 | 84.21 | 83.87 | 71.43 |°.50.00 | 80.00 | 75.00
15 ] 25.00 | 42.11 | 41.94 | 40.00 | 0.00 | 60.00 | 40.00
16 | 58.33 | 42.11 | 58.06 | 34.29 | -0.00 | 60.00-] 55.00
17 | 75.00 | 68.42 -] 77.42 | 60.00 | 0.00. ] 80.00 | . 40.00
18 | 33.33 | 42.11 | 54.84 | 28.57 | 50.00 | 40.00 | 35.00
19 1 8.33 | 52.63 | 41.94 | - 31.43 |-.50.00 | 20.00 | 45,00
20 | 25.00 | 63.16 | 51.61 | 71.43 | 0.00 | 80.00 | 55.00
21 | 41.67 | 42.11 | 45.16 | 28.57 | 50.00 | 40.00 | 35.00
22 | 41.67 | 52.63 | 58.06 | 48.57 | 0.00 | 60.00 | 40.00
23 | 0.00 | 26.32 | 16.13 | 34.29 | 0.00 | 40.00 | 30.00
24 | 41.67 | 42.11 | 35.48 | 31.43 | 0.00 | 40.00 | 30.00
25 | 66.67 | 57.89 | 54.84 | 48.57 |“-50.00 | 80.00 | 30.00
26 | 83.33 | 68.42 | 83.87 | 45.71 |- 50.00 | 80.00 | 65.00
27 | 33.33 | 47.37.] .61.29 | 28.57 | ©:50.00 | 20.00 | 40.00
28 | 50.00 | 73.68 | 70.97 | 68.57 |7:50.00 | 60.00 | 60.00
29 | 25.00 | 36.84 | .25.81 | - 31.43 | 50.00 | 80.00 | 20.00
30 | 33.33 ] 57.89 | 80.65 | 60.00 | 50.00 | 20.00 | 65.00
] I I | 1 | |
(. | S N | | |
n | 12 ] 19 | 31 ] 35 | 2 | ] | 20
| | | -~ | | - | |
Org. -~ = Organisational .
Prod. - = Production
Prod. Eng. = Production Engineering
Eng.. ... - Engineering  °
Fin.’ = Finance
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FREQUENTLY CHOSEN CHARACTERISTICS: ALL RESPONDENTS

Occupational Role

(1) Organisational !

High
8) Reliability e (94.74%)"
1) Initial Cost (89.477%)
7) Time Saving (89.47%)
26) After—sales Service (89.47%)
17) Effects on Labour Requirement (84.21%)
Low
5) Re-sale Value : . (10.53%)-
19) Complexity (26.342)
23) Perceived Risk of Adoption (31.58%)
4) Raw Material Cost o (36.842)
10) Energy Costs (36.84%)
(2) Production Engineering
High
8) Reliability e | (87.50%)
1) Initial Cost s : (83.33%)
12) Effect on Quality = .. ' "¢t (75.00%) -
14) Ease in Operation . .' - (75.00%)
17) Effects on Labour Requirement (75.00%)
Low )
5) Re-sale Value .... .= ° ., (12.50%) -
23) Perceived Risk of: Adoption . (25.002)
4) Raw Material Costs' . (33.33%)
10) Energy Requirements -~ ' (33.33%) *
21) Trial on a Small Scale : ©(33.337%)

29) Sophistication of Machine ' (33.33%)
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(3) Production

High

12) Effects on Quality

8) Reliability

7) Time Saving

26) After—sales Service

2) Running Cost

3) Rate of Return

17) Effects on Labour Requirements

Low

5) Re-sale Value
23) Perceived Risk of Adoption
29) Sophistication of Machine
15) Need for Retraining
24) Possibility of Modification

(95.24%)
(90.48%)
(88.10%)
(85.71%)
(83.33%)
(83.33%)
(83.33%)

(9.52%)
(23.81%)

(23.81%)

(33.33%)

(35.71%)

(4) Engineering

High

8) Reliability
7) Time Saving
14) Ease in Operation
20) Compatibility
9) Ease of Maintenance
12) Effects on Quality '
" 17) Effects on Labour Requirement
28) Availability of Technical Advice

Low

. 5) Re-sale Value .
21) Trial on a Small.Scale

4) Raw Material Costs "
11) Space Requirements - :
13) Variations in End Product

(89.13%)
(86.13%)

o (73.91%)
(71.74%)

(69.57%)

(69.57%)

(69.57%)

- (69.57%)

7 (8.70%)
(28.26%)
| (28.86%)
(30.43%)
£(30.43%)
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(5) Finance

| High
1) Initial Cost (85.71%)
3) Rate of Return (85.717%)
7) Time Saving (85.71%)
8) Reliability (85.71%)
12) Effects on Quality _ ) " (85.71%)
Low
5) Re-sale Value ‘ e ' - (0.00%)
11) Space Requirement oo - (1l4.292)
16) Operator Comfort (28.57%)
4) Raw Material Costs - (42.86%)
10) Energy Requirement =~ - . " . (42.86%)
23) Perceived Risk of AdOption © (42.867%)

.-

(6) Computing

]

High
1) Initial Cost - R T (100.00%)
8) Reliability IR - % (100.00%)
7) Time Saving C T (92.31%)
9) Ease of Maintenance ' ¢ - ‘f - (92.31%)
20) Compatibility with Existing s (92.31%)
' Equipment : coee T ’
~ 25) Supplier's Reputation } o (92431%)
Low
5) Re=-sale Value" TR :' o r.(23.(}131)
10) Energy Requirement .. _, ' .. .. (46.15Z)
13) Variations in End Product . < (46.15%)
19) Complexity ' - (46.15%)

24) Possibility of Modification L (46415%)
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OCCUPATIONAL ROLE PERCENTAGES: ALL RESPONDENTS
C | | I I I | | I
h | Org. | Prod. | Prod. | Eng. | Fin. | Comp. | Admin. |
a | | Eng. | I I | | |
r | I I I S I I I
s_| I | I I | | |
I I I I l I I |
1] 89.47 | 83.33 | 78.57 | 67.39 | 85.71 | 100.00 | 80.00 |
2| 68.42 | 54,17 | 83.33 | 56.52 | 71.43 | 76.92 | 70.00 |
3| 68.42 | 62.50 | 83.33 | 63.04 | 85.71 | 61.54 | 60.00 |
4 | 36.84 | 33.33 | 40.48 | 28.86 |. 42.86 | 53.85 | 5.00 |
5| 10.53 | 12.50 | 9.52 | 8.70 | 0.00 | 23.08 | 5.00 |
6 | 63.16 | 70.83 | 54.76 | 50.00-f 57.14 | 84.62 | 50.00 |
7 | 89.47 | 70.83 | 88.10 | 86.96 | .85.71 | 92.31 | 60.00 |
8 | 94.74 | 87.50 | 90.48 | 89.13 |.. 85.71 | 100.00 | 80.00 |
9 | 68.42 | 62.50 | 73.81 | 69.57 |  71.43 | 92.31 | 65.00 |
10 | 36.84 | 33.33 | 45.24 | 36.96 | 42.86 | 46.15 | 30.00 |
11 | 52.63 | 45.83 |. 52.38 | 30.43:] :14.29 | 69.23 | 35.00 |
12 | 73.68 | 75.00 | 95.24 | 69.57 | 85.71 | 84.62 | 50.00 |
13 | 52.63 | 41.67 | 52.38 | 30.43 | 71.43 | 46.15 | 20.00 |
14 | 73.68 | 75.00 | 80.95 | 73.91 | 57.14 | 76.92 | 75.00 |
15 | 42.11 | 37.50 | 33.33 | 39.13 | 57.14 | 61.54 | 40.00 |
16 | 57.89 | 41.67 | 57.14 | 45.65 | 28.57 | 61.54 | 55.00 |
17 | 84.21 | 75.00 | 83.33 | 69.57 |.57.14 | 84.62 | 40.00 |
18 | 47.37 | 41.67 | 52.38 | 36.96 |+ 57.14 | 61.54 | 35.00 |
19 | 26.32 | 45.83 | 47.62 | 36.96 |:°57.14 | 46.15 | '45.00 |
20 | 47.37 | 66.67 |. 57.14 | 71.74 |.57.14 |- 92.31 | 55.00 |
21 | 47.37 | 33.33 | 50.00 | 28,26 | .71.43 | 53.85 | 35.00 |
22 | 52.63 | 45.83 | 57.14 | 58.70 | 57.14 | 61.54 | 40.00 |
23 | 31.58 | 25.00 | 23.81 | 36.96 | 42.86 | 61.54>] 30.00 |
24 | 47,37 | 37.50 | 35.71 | 32.61 |.57.14 | 46.15 | 30.00 |
25 | 73.68 | 62.50 | 59.52°] 50.00 | '57.14°| 92.31 | 30.00 |
26 | 89.47 | 66.67 | 85.71 | 52.17 | 71.43 | 69.23 | 65.00 |
27 | 52.63 | 58.33 | 71.43 | 45.65 | S57.14 | 69.23 | 40.00 |
28 | 63.16 | 62.50 | 69.05 | 69.57°| 57.14 | 53.85 | 60.00 |
29 | 42.11 | 33.33 | *23.81 | 32.61 | 57.14 | 69.23 | 20.00 |
30 |. 52.63 | 54.17 | 64.29 | 47.83 | 71.43 | 53.85 | 65.00 |
1 | N . |- [ I |
I Y R b | I
n | 19 | 24 | - 42 | 46 |- -7 -] 13 | 20 |
I I | 1 a S I |
' Org. " = Organisational
Prod. _ = Production
Prod. Eng. = Production Engineering
Eng. = Engineering-
Fin. © = Finance
~ Comp. = Computing -
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FREQUENTLY CHOSEN CHARACTERISTICS: SURVEY I

Management Level

(1) Management Level One

High

1) Initial Cost

2) Running Cost

3) Rate of Return

8) Reliability

12) Effects on Quality

13) Variations in End Product

14) Ease in Operation

17) Effects on Labour Requirement
26) After—sales Service

Low

'5) Re—-sale Value

16) Operator Comfort

19) Complexity

21) Trial on a Small Scale’

24) Possibility of Modification

- (100.00%)

(100.00%)
(100.00%)
(100.00%)
(100.00%)
(100.00%)
(100.00%)
(100.00%)
(100.00%).

(28.57%)
(57.14%)
(57.14%)
(57.14%)-
(57.14%)

;'(Z)IHanagement Level Two

High

3) Rate of Return
12) Effects on Quality

17) Effects on Labour Requirement .

27) Unit Costs

7) Time Saving _
25) Supplier's Reputation
26) After-sales Service

- (100.00%)

(100.00%)

(100.00%)

(93.75%) ;

(87.50%)
(87.50%) -

(87.50%)
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Low

5) Re=sale Value

15) Need for Retraining

29) Sophistication of Machine
24) Possibility of Modification
30) Effects on Safety

(12.50%)
(25.00%)
(25.00%)
(37.50%)
(37.50%)

(3) Management

“High

1) Initial Cost

2) Running Cost

7) Time Saving

8) Reliability
12) Effects on Quality
26) After—sales Service
27) Unit Costs

28) Availability of Technical Advice.

Low

—_—

10) Energy Requirement

30) Effects on Quality

5) Re-sale Value .
13) Variations in End ‘Product
21) Trial on a Small Scale °

=(£).MahégementlLevé1 Four

(100.00%)
(100.00%)
(100.00%)
(100.00%)
(100.00%)
“(100.00%)
(100.00%)
(100.00%)

(14.27%)

- (14.29%)
(28.57%)
(28.57%)

1 (28.57%)

Level Three

High

1) Initial Cost

7) Time Saving

2) Running Cost

3) Rate of Return’

8) Reliability
~9) Ease of Maintenance

12) Effects on Quality o
13) Variations in End Product

17) Effects on Labour-Regquircment.... .. -

27) Unit Costs

- (100.00%) -

(100.00%)
(83.332)
(83.33%)
(83.33%)

© (83.33%)
(83.33%)

- (83.33%)
- (83.33%)

(83.33%)
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Low -
5) Re—sale Value (33.33%)
11) Space Requirement ' C o (33.33%)
16) Operator Comfort (33.33%)
18) Effects on Noise . (33.33%)

(A further- seven at 50.00%)

(5) Management Level Five

High
7) Time Saving _ : - (100.00%)
9) Ease of Maintenance v _ -+ (100.00%)
12) Effects on Quality , -+ » (100.00%)
17) Effects on Labour Requirement - - (100.00Z)
27) Unit Costs A . (100.00%)
Low ' -
5) Re-sale Value ’ L (22.22%)
24) Possibility of Modification o (22.22%) :
29) Sophistication of Machine- s (22.22%) L
30) Effects on Safety. co e (22.22%)
15) Need for Retraining ~p oy~ (33.33%)
21) Trial on a Small Scale . - *; . - (33.33%)
23) Perceived Risk of Adoption . -: - (33.33%)

(Sjyﬁénagéﬁéﬁt‘Leveliéfx .

: pob

'Sample too small for meaningful comparison..

P opn Rarems aem e
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App &
MANAGEMENT LEVEL PERCENTAGES: SURVEY I
c | | | | | | |
h | I | | | |
al 1 I 2 I3 1 4 | 5 | 6 I
r | | I I I | |
s | | | I | | |
| | | | | | |
1| 100.00 | 81.25 | 100.00 | 100.00 | 88.89 | 100.00 |
2 | 100.00 | 62.50 | 100.00 | 83.33 | 55.56 | 100.00 |
3 | 100.00 | 100.00 | ,85.71 | 83.33 | 77.78 | 100.00 |
4] 85.71 ] 50.00 | 57.14 |- 66.67 | 66.67 | 100.00 |
51 28.57 | 12.50 | 28.57 | 33.33 | 22.22 | 0.00 |
6 ] 71.43 | 75.00 | 71.43 | 50.00 | 44.44 | 100.00 |
71 8.71 | 87.50 | 100.00 | 100.00 | 100.00 | 100.00 |
8 | 100.00 | 81.25 | 100.00 | 83.33 | 88.89 | 100.00 |
9| 71.43 | 68.75 | 57.14 | 83.33 | 100.00 | 100.00 |
10 | 71.43 | 43.75 | 14,29 |.50.00 | 77.78 | 100.00 |
11 | 71.43 | 50.00 | 42.86 | 33.33 | 55.56 | 50.00 |
12 | 100.00 | 100.00 | 100.00 | 83.33 | 100.00 | 100.00 |
13 | 100.00 | 56.25 | '28.57 | 83.33 | 44.44 | 100.00 |
14 | 100.00 | 62.50 | 85.71 | .66.67 | 66.67 | 100.00 |
15 | 71.43 | 25.00 | 57.14| 50.00 | 33.33 | 50.00 |
16 | 57.14 | 50.00 | 85.71 | 33.33 | 77.78 | 50.00 |
17 | 100.00 | 100.00 | 85.71 | " 83.33 | 100.00 | 100.00 |
18 | 71.43 ] 56.25 | 42.86 | °33.33 | 77.78 | 100.00 |
19 | 57.14 | 56.25 | 42.8 | 50.00 | 55.56 | 100.00 |
20 | 85.71 | 81.25 |. 71.43 | 66.67 | 88.89 | 100.00 |
21 | 57.14 | 50.000 | 28.57 | 66.67 | 33.33 | 100.00 |
22 | 71.437] 50.00 | 71.43 | 66.67 | 77.78 | 100.00 |
23 | 85.71 | 43.75 | -71.43 | 50.00 | 33.33 |.100.00 |
24 | 57.14° 37.50 | 57.14 | 66.67 | 22.22 | 50.00 |
25 | 85.71.] 87.50 | 71.43 |. 50,00 | 55.56 | 100.00 |
26 | 100.00 | 87.50 |-100.00 | 50.00 | 55.56 | 50.00 |
27 | 85.71 | 93.75 | 100.00 | -83.33 | 100.00 | 100.00 |
28 | 85.71 | 50.00 | 100.00 | 66.67 | 44.44 | 0.00 |
29 | 71.43 |- 25.00 | -57.14 |- 66.67 | 22.22 | 50.00 |
30 | 85.71 | 37.50 | 14.29 | 66.67 | 22.22 | 100.00 |
l I I |- I I |
| D | oo | |
n | 7 1 16 | 7 1 6 | 9 | 2. |
I ' I l | | S |
1 - Management Level One
.2 = Management -Level Two
. 3 - Management Level Three
4 - Management Level Four
3-= Management -Level Five ' ceccom i - a
6 - Ma

nagement Level Six



. 334

FREQUENTLY CHOSEN CHARACTERISTICS: SURVEY II

Management level

(1) Management Level One

Sample too small for meaningful comparison.

(2) Management Level Two

High
8) Reliability . C(92.86%)
7) Time Saving ‘ , (85.71%2)
3) Rate of Return © (78.57%)
9) Ease of Maintenance ' (78.57%)
2) Running Cost ) a (71.43%)
14) Ease in Operation (71.43%)
26) After—-sales Service _ (71.43%)
Low
23) Perceived Risk of Adoption (0.00%)
5) Re—sale Value . R (7.14%)
15) Need for Retraining < - (7.14%)
4) Raw Material Costs e (14.297%)
29) Sophistication of Machine ~*~-- -+ - (14.29%)
(3) Management Level Three
fj Time Saving - II . _(76.00i).
14) Ease in Operation - o (76.002%)
1) Initial Cost . . .. - (72.00%)
8) Reliability - e (72.00%)

"16) Operator Comfort T - (68.00%)
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Low
5) Re-sale Value (4.0072)
4) Raw Material Costs (12.002)
19) Complexity (24.002)
23) Perceived Risk of Adoption (28.002)
29) Sophistication of Machine (28.00%2)

(4) Management Level Four

High
8) Reliability ' (92.862)
7) Time Saving (85.712)
1) Initial Cost (82.14%)
12) Effects on Quality - (75.00%)
. 14) Ease in Operation (73.21%2)
- 26) After—sales Service (73.217%)

Low
5) Re—sale Value o (7.142)
10) Energy Requirements . (25.002)
4) Raw Material Costs - o (26.79%)
23) Perceived Risk of Ad0ption_ ' (26.792%)
29) Sophistication of Machine o (32.14%)

(5) Management Level Five

High
8) Reliability . - (100.00%)
14) Ease in Operation! ' (84.00%)
28) Availability of Technical Advice ~(76.00%)
9) Ease of Maintenance : - (72.00%)
1) Initial Cost , - (64.00%)
12) Effects on Quality ~ =~ = - - (64.00%)
17) Effects on Labour Requirement (64.00%)

. 30) Effects on Safety. - - (64.00%)
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Low

5) Re—sale Value
4) Raw Material Costs .
24) Possibility of Modification

21) Trial on a Small Scale - ' .

23) Perceived Risk of Adoption

(4.00Z) - .. ..
(16.00%)
(24.00%)

1 (28.00%)
(28.002)

(6)?Maﬁagement Level Six

Sample too\smailjfo#

y
i
i
¢
)
7
-
N
+
i’ .
h
%
b
" .
1
. N
P
s .
i
e
K
. “
. .

meaningful comparison.

. %
-
i
L 7
r "
v
t
“
. »
¢
@
i
¢
- -
“1;
-y
*
. i .
B
. N
"
4
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MANAGEMENT LEVEL PERCENTAGES: SURVEY II . .

56

¢l l l [ [ |

| h| I ! I I I

lbal L 1 2. 1.3 L4 1 35 1§
| ¢ | I ! |

|_s | l [ I I |

| l [ [ I - |

| 1] 100.00 | 64.29 | 72.00 | 82.14 | 64.00 | 100.00
| 2] 50.00 | 71.43 | 60.00 | 67.86 | 56.00 | 100.00
| 3] 50.00 | 78.57 | 48.00. ] _62.50 | 56.00 | 100.00
| 4] 50.00 | 14.29 | 12.00 | .26.79 | 16.00 | 50.00
| 51 0.00 ] 7.14] 4.00 |  7.14] 4,00 | 0.00
| 6] 100.00 | 35.71 | 64.00.]: 58.93 | 48.00 | 50.00
| 7] 50.00 | 85.71 ] 76.00 |- 85.71 | 60.00 | 100.00
| 8 50.00 | 92.86 | 72.00 | 92.86 | 100.00 | 100.00
| 91 0.00 | 78.57 | 56.00 | 71.43 | 72.00 | 100.00
| 10 | 0.00 | 35.71 | 40.00 |- 25.00 | 44.00 | 50.00
| 11 ] 0.00 | 35.71 | 52.00.]:35.7L¢] 44.00 | 50.00
| 12 | 100.00 | 64.29 |. 60.00]-75.00 | 64.00 | 50.00
| 13 ] 0.00 | 28.57 | 32.00 | 37.50 | 32.00 | 50.00
| 14 | 50.00 | 71.43 | 76.00 | 73.21 | 84.00 | 100.00
| 151 0.00 | 7.14 | 40.00 | 48.21 | 40.00 | 50.00
| 16 | 50.00 | 35.71L | 68.00° | 37.50, 52.00 | 100.00
| 17 | 50.00 | 64.29 | 64.00 | 62.50 | 64.00 | 100.00
| 18 | 0.00 | 28.57 | 44.00 ] 37.50 | 44.00 | 100.00
[ 19 | 0.00 | 21.43 |  24.00:] 41.07 | 52.00 | 50.00
| 20 | 0.00 | 21.43 ] 56.00. |- .64.29-] 64.00 | 100:00
| 21 | 50.00 | 50.00 | 48.00 | 35.71 | 28.00 | 0.00
| 22 ] 0.00 | 28.57 | 52.00 | 57.14:] 48.00 | 0.00
| 23] 0.00 | 0.00 [ 28.00.]-26.79 | 28.00 | 50.00
| 24 | 50.00 | 35.71 | 32.00 | 39.29 | 24.00 | 50.00
| 25 | 100,00 | 57.14 | 36.00 |- 60.71 | 44.00 | 0.00
| 26 |.100.00 | 71.43°] 52.00 | .73.21°| 64.00 | 50.00
| 271 50,00 |  S0.00 |= 32.00 | . 42.86 | 48.00 | 0.00
| 28 | 100.00 | 28.57 | 64.00-] 69.64 | 76.00 | 100.00
| 29 | 0.00 | 14.29 | 28.00 | 32.14 | 40.00 | 50.00
| 30 | 0.00 | 42.86 | 60.00 ] .66.07 |, 64.00 | 100,00
| [ l - | I I

|l ol 2 | 1w .25 | I 25 | 2

l I I | I I I

- Management Level One
- Management Level Two
- Management Level Three
- Management Level Four
-= Management Level Five
- Managewment Level Six

o s Lo
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FREQUENTLY CHOSEN CHARACTERISTICS: ALL RESPONDENTS

Management Level

(1) Management Level One

High
1) Initial Cost (100.00%)
12) Effects on Quality (100.00Z) -
26) After-sales Service (100.00%)
2) Running Cost (88.89%) .
3) Rate of Return \ (88.89%) -
8) Reliability . _ ' (88.89%)
14) Ease in Operation . (88.892)"
- 17) Effects on Labour Requirement (88.892)
25) Supplier's Reputation . ' (88:892)

28) Availability of Technical Advice ~ (88.892):

Low
5) Re-sale Value o (22.22%)"
~19) Complexity \ _— (44.447),
9) Ease of Maintenance o (55.56%) °
10) Energy Requirements . :& - (55.56%)
11) Space Requirements S - (55.56%)
15) Need for Retraining .. (55.56%)
16) Operator Comfort ; ' ‘ (55.56%)
18) Effects on Noise . - (55.56%)
21) Trial on a Small Scale - - . . i (55.56%) -
22) Observability of Results. L (55.56Z)
(2) MénagemEnt'Level Two
- High
3) Rate of Return - . o (%0.00%)
7) Time Saving .- ' . ' - (86.672)
. 8) Reliability : S (86.67%)
12) Effects on Quality ' : (83.33%)

. 17) Effects on Labour Requirement _ 1 (83.33%)
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Low : -

5) Re—sale Value (10.00%)
-15) Need for Retraining (16.67%)
29) Sophistication of Machine '(20.00%)
23) Perceived Risk of Adoption “(23.33%)
" 4) Raw Material Costs - 4(33.33%)

(3) Management Level Three
High
~7) Time Saving ' (81.25%)

‘1) Initial Cost . : (78.12%)
"8) Reliability . (78.12%)
:14) Ease in Operation o (78.12%)
‘16) Operator Comfort o (71.87%)

28) Availability of ‘Technical Advice  (71.87%)

Low
‘5) Re-sale Value S (9437%)
4) Raw Material Costs ':¢ 7% 0 . (21.87%)
19) Complexity A ' o " (28.12%)
'13) Variations in End Product. - (31.25%)
'10) Energy Requirements ' . = (34.37%)
29) Sophistication of Machine (34.37%)

q(&gwﬁéﬁégémeﬁfmté;él.four
[,'j .

High
- 8) Reliability . ‘ . (91.94%)
- 7) Time Saving . ' . (87.10%)
. 1) Initial Cost o (83.87%)
12) Effects on Quality - ' (75.81%)
- 9) Ease of Maintenance : o (72.58%)

14) Ease in Operation . o (72.58%)



5)
10)
23)

11)
129)

. 8)

9)
14)
12)
'17)

5)
24)

21)
23)

340

Low
Re-sale Value ~(9.68%)

Energy Requirement (27,42
Perceived Risk of Adoption ' (29.03%)

Raw Material Costs : (30.65%)

Space Requirements b - (35.48%)
Sophistication of Machine L (35.48%)

(5) Henagemeht.Leeel ?ive"

High
Reliability T (97.06%)

Ease of Maintenance - o o (79.417) o
Ease in Operation o (T9.81%). 0 -
Effects on Quality e 0 (73.53%) - ;
Effects on Labour Requirement -, (73.53%)
Re-sale Value . L - ":}“(8-8225'. .
Possibility of Modification - <. (23.53%) . .-,
Raw Material Costs > . (29.412%) -
Trial on a Small Scale - . . . ~(29.412)

Perceived Risk of Adoption . -~ .(29.41%)

. (6) Management Level Six

Samplé;too émell'forlmeéhingfuijeemﬁarisoﬁ; .
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App &4
MANAGEMENT LEVEL PERCENTAGES: ALL RESPONDENTS

C I | | l i | |
h | ] | | | | |
al 1 I 2 I3 1. I 5 I 6 |
r | I | B | | |
s | | | | | | |
| | I | | _ | |
1] 100.00 | 73.33 | 78.12 | 83.87 | 70.59 | 100.00 |
2] 88.89 | 66.67 | 68.75 | 69.35 | 55.88 | 100.00 |
3] 88.89 | 90.00 | 56.25 .]. 64.52 ] 61.76 | 100.00 |
4] 77.78 | 33.33 ] -21.87. | 30.65 | 29.41 | 75.00 |
S | 22.22 ] 10.00 | 9.37.].- 9.68 1 8.8 [ 0.00 |
6 | 77.78 | 56.67 | 65.62 |. 58.06 | 47.06 | 75.00 |
71 77.78 | 86.67 | 81.25 | 87.10 | 70.59 | 100.00 |
8 | 88.89 | 86.67 | 78.12 | 91.9 | 97.06 | 100.00 |
9 | 55.56 | 73.33 ] 56.25 | 72.58 | 79.41 | 100.00 |
10 | 55.56 |.. 40.00,.] 34.37 | 27.42 | 52.94 | 75.00 |
11 | 55.56 | . 43.33 | 50.00 | 35.48 | 47.06 | 50.00 |
12 | 100.00 | 83.33 | 68.75 | 75.81 | 73.33 | 75.00 |
13 | 77.78 | 43.33 | 31.25 | 41.94 ] 35.29 | 75.00 |
14 | 88.89 | 66.67 |- 78.12 | 72.58 | 79.41 | 100.00 |
15 | 55.56 | 16.67 | 43.75 | 48.39 | 38.24 | 50.00 |
16 | S55.56 | 43.33 | 71.87 |. 37.10 | 58.82 | 75.00 |
17 | 88.89 | 83.33 | 68.75 1 64.52 | 73.53 | 100.00 |
18 ] 55.56 | 43.33 | 43.75 | 37.10 | 52.94 | 100.00 |
19 | 44.44 | 40.00 | 28.12 | 41.94 | 52.94 | 75.00 |
20 | .66.67. ] 53.33 ] 59.37 | 64.52° 70.59 | 100.00 |
21 | 55.56 | 50.00.] 43.75 | 38.71 ] 29.41 | 50.00 |
22 | 55.56 | . 40.00 | 56.25 | 58.06 | 55.88'| 50.00 |
23| 66.67 | 23.33 ] 37.50 | 29.03 ] -29.41 | 75.00 |
24 | 55.56. | 36.67 | 37.50 | 41.94 | .23.53 | 50.00 |
25 | 88.89 | 73.33 | 43.75 | 59.68 | 47.06 | 50.00 |
26 | 100.00 | 80.00 | 62.50 |- 70.97 | 61.76 | 50.00 |
27 | 77.78 | -73.33 |. 46.87 |. 46.77 |. 61.76 | . 50.00 |
28 | 88.89 | 40,007 71.87 ] "69.35 | 67.65 | 50.00 |
29 | 55.56 | 20.00 | 34.37 | 35.48 | 35.29 | 50.00 |
30 | 66.67 | 40.00 | 50.00 | 66. 13 | 52.94 | 100.00 |
| [ | | | | |

I | I o b o

n. | 9 | 30 | 32 -] I 34 | 4 |
i . | - | | | |

RN

-~ Management Level One
;= Management Level Two
= Managenent Level Three
- Management Level Four

_.’5_.= Management Level Five. -
" 6 = Management Level Six - -
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FREQUENTLY CHOSEN CHARACTERISTICS:  SURVEY I

Educational Level

(1) No Qualifications

High

1) Initial Cost

7) Time Saving

8) Reliability

9) Ease of Maintenance

"~ 12) Effects on Quality

13) Variations in End Product
14) Ease in Operation

17) Effects on Labour Requirement

.20) Compatibility with Existing
' Equipment

27) Unit Costs

Low

e

5) Re=sale Value

15) Need for Retraining

4) Raw Material Costs

10) Energy Costs

- 16) Operator Comfort :
© 22) Observability of Results

(2) City and Guilds or Similar -

(100.00%)

(100.00%)
(100.00%)
(100.00%)

© (100.00%)

(100.00%)

- (100.00%)
(100.00%)

(100.00%)

(100.00%)

(0.00%)
(0.00%)
(25.00%)
(25.00%)
(25.00%)

(25.00%) -

High

7) Time Saving :

12) Effects on Quality :
17) Effects on Labour Requirement
2?) Unit Costs .

i,

©(100.00%) -
- (100.00%)

(100.00%)
(100 002)

(A further eight at 802)
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Low

(20.00%)

30) Effects on Safety

5) Re=sale Value
11) Space Requlrements (20.00%)
15) Need for Retraining . . (20.00%)
28) Availability of Technical Advice - (20.00%)
29) Sophistication of Machine (20.00%)
(3) HNC or Similar
High
3) Rate of Return (100.00%)
7) Time Saving (100.00%)
1) Initial Cost (100.00%)
12) Effects on Quality - (100.00%)
17) Effects on Labour Requirement - (100.00%)
27) Unit Costs ' - (100.00%) .
Low
5) Re—sale Value . ©(28.57%)
. 28) Availability of Technical Advice (35.717%)
29) Sophistication of Machine (35.71%)
16) Operator Comfort (42.867%) .
. 21) Trial on a Small Scale (42.862%)
24) Possibility of Modification . (42.86%)
(4) First Degree
High
1) Initial Cost o (100.00%)
2) Running Cost L ' (100.00%)
3) Rate of Return (100.00%).
4) Raw Material Cost (100.00%)
~12) Effects on Quality (100.00%)
13) Variations in End Product , (100.00%)
17) Effects on Labour Requirement (100.00%)
20) Compatibility with Existing (100.00%) .
Equipment ‘L o S
- 26) Aftev-sales eervice ciees woem oo eeee— (100 .007)
27) Unit Costs ' (100.00%)

(100.00%)

¥
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Low y
5) Re=sale Value n (42.86%)
24) Possibility of Modification.' -~ © (42.86%)
16) Operator Comfort _ . {57.142%)
29) Sophistication of Machine. - : (57.14%)

(A further six at 71.43Z).

4

| ;$ (S)IHigher Degféé

Sample too Sm311:for.me§ningfu1'comparison.

.

]
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: -SURVEY T .

c | | I | |
h | I - | 3
al L 2 13 1 & | s
r | I I I o
s | | | I |
I I P |
1 ] 100.00 | 80.00 | 92.86 | 100.00 | 100.00
2] 50.00 | 40.00 | 78.57 | 100.00 | 100.00
3| 50.00 | 80.00 | 100.00 | 100.00 | 100.00
4] 25.00 | 60.00 | 64.29°] 100.00 | 0.00
5] 0.00 ] 20.00 ] 28.57 | 42.8 | 0.00
6 | 75.00 | 80.00 | 85.71 | 71.43 | 100.00
7 | 100.00 | 100.00 | 100.00 | 85.71 | 100.00
8 | 100.00 | 80.00 | 85.71 | 85.71 | 100.00
9 | 100.00 | 80.00 | 71.43.| 71.43 | 0.00
10 | 25.00 | 40.00 | 57.14 |. 8.71 | 0.00
11 | 25.00 | 20.00 | 64.29 | 71.43 |° 0.00
12 | 100.00 | 100,00 | 92.86 | 100.00 | 100.00
13 | 100.00 | 40.00 | 50.00 | 100.00 | 100.00
14 | 100.00 | 60.00 | 57.14.] 85.71 | 100.00
15 | ~0.00°] 20.00 | 50.00 | 71.43 | 0.00
16| 25.00 | 40.00 | 42.86 | 57.14 | 100.00
17 | 100.00 | 100.00 | 92.86 | 100.00 | 100.00
18 | 50.00 | 40.00 | 57.14 | 85.71 | 0.00
19 | 50.00 | 60.00 |. 57.14 |. 71.43 | 100.00
20 | 100.00 | .40.00 | - 85.71.] 100.00 | 0.00
21 | 50.00 | - 60.00 |- .42.86 | 71.43 | 0.00
22 ] 25.00 | 60.00 | 57.14 | 85.71 | 100.00°
23 | 50.00 | 40.00 | 57.14 | 85.71 ] 100.00
24 | 25.00 | 80.00 | 42.86 | 42.86 | 0.00
25 | 75.00 | 80.00 | 78.57 | 85.71 | 100.00
26 | 50.00 | 80.00 | 71.43°] 100.00 | 100.00
27 | 100.00 | 100.00 | 92.86 | 100.00 | 100.00
28 | 75.00 | 20.00 |- 35.71 | 85.71 | 100.00
29 | 50.00 | 20,00 } 35.71 ] 57.14 | 100.00
30 ] 50.00 | 40.00 | 50.00 | 100.00 | - 0.00
| L | R |
nl 4 | 51 & | 7 1 1
| |- I 1 ‘ |
- None

LEAR S VRN U
El

City and Guilds or Similar

HNC.or .Similar.

First Degree
Higher Degree

LR
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FREQUENTLY CHOSEN CHARACTERISTICS: SURVEY II

(1). Educational Level

High
8) Reliability . (92.317)
1) Initial Cost (84.62%)
7) Time Saving . . (76.92%)
2) Running Cost o (69.23%)
3) Rate of Return o (69.23%)
14) Ease in Operation . « (69.23%)
Low
'4) Raw Material Cost . - ::-:‘ . f(?:892).
~5) Re=-sale Value (7.89%)
13) Variations in End Product L (15.38%)
19) Complexity . o (15.38%)
23) Perceived Risk in Adoption ©(15.38%)
24) Possibility of Modification (15.38%)
29) Sophistication of Machine * (15.38%)
(2) Citf and Guilds or Similar.
‘High
8) Reliability - . (93.552)
12) Effects on Quality: . -+ (80.65%)
7) Time Saving : : o (77°.42%)
- 9) Ease of Maintenance = - = = (77.42%)
. 26) After-sales Service S o (77.42%)
.. Low
5) Re-sale Value o (6.457)
'23) Perceived Risk of Adoption 0 (16.13%)
. 4) Raw Material Costs . : - (22.58%)
- 21) Trial on a Small Scale ' (29.03%) -

24) Possibility of Modification - (29.03%)
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(3) HNC or Similar

High
8) Reliability S (87.80%)
14) Ease in Operation (78.05%)
7) Time Saving (70.73%)
28) Availability of Technical Advice  (70.73%)
1) Initial Cost - : - (68.297)
Low o H o -;t' -
5) Re—sale Value (4.88%)
4) Raw Material Costs L (14.34%)
10) Energy Requirements o (24.39%)
23) Perceived Risk of Adoption ' - (24.39%)

24) Possibility of Modification: . (26.83%)

(4) Fifstlbgs;ee

‘High
1) Initial Cost T . (89.66%)
14) Ease in Operation (89.66%)
7) Time Saving . - (86.21%)
8) Reliability . : (86.21%) -
2) Running Cost S (82.76%)
Low
5) Re-sale Value L (6.90%)
. 4) Raw Material Cost . . - (34.48%)
10) Energy Requirement (34.48%)
- 23) Perceived Risk of Adoption o (34.48%)
27) Unit Costs B (34.482)

29) Sophistication of Machine- : - (34.482)
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. (5) Higher Degree

High

1) Initial Cost

7) Time Saving
- 8) Reliability

14) Ease in Operation
. 9) Ease of Maintenance

12) Effects on Quality .
17) Effects on Labour Requirement
22) Observability of Results
26) After-sales Service . . .

Low

5) Re=sale Value

4) Raw Material Costs

18) Effects on Noise

10) Energy Requirements :
13) Variations in End Product
16) Operator Comfort

23) Perceived Risk of Adoption

(90.00%) .

(90.00%)
(90.00%)
(90.00%)
(80.00%2)

'(80.00%) -
(80.002)

(80.00%)
(80.00%)

' 0.00%)

(20.00%)
(20.00%)

(30.00%)

(30.00%)
(30.00%)

©(30.00%)
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QUALIFICATIONS PERCENTAGES: SURVEY I1
| C 1 | o I |
I h| . R |
| al L “--2 | '3°1 4 1 5
| r | | I I I
| s | | I | |
| | I [ | -
| 1.] 84.62 ] 61.29 | 68.29 | 89.66 | 90.00
| 21 69.23 | 67.74 | 48.78 | 82.76 | 60.00
I 3| 69.23 | 74.19 | 46.34°| 58.62 | 70.00
| 4 | 7.69 | 22.58 | 14.34 | 34.48 | 20.00
| 51 7.69 | 6.45 | 4.8 ] 6.9 | 0.00
| 6] 46.15 | S1.61 | 60.98 ] 55.17 | 60.00
| 71 76.92 | . 77.42°] 70.73 | 86.21 .| 90.00
| 8| 92.31 | 93.55 | 87.50 | 86.21 | 90.00
| 9 | 61.54 | 77.42 | '63.41 | 65.42 | 80.00
| 10 | 30.77 | 45.16 | 26.39 | 34.48 | 30.00
| 11 | 46.15 | 45.16 | 29.27 | 48.28 | 40.00
| 12 | 61.54 | 80.65 | 58.54 | 68.97 | 80.00
] 13 ] 15.38 | 35.48 | .29.27 | 48.28 | 30.00
| 16 | 69.23 ] 58.06 | 78.05 | 89.66 | 9.00
| 15 | 23.08 | 32.26 | :29;27 | 68.97 | 40.00
| 16 1 46.15 | 51.61 | 41.46 | 58.62 | 30.00
| 17 | 61.54 | 64.52 | 48.78 | 79.31.1 80.00
| 18 |~ 46.15 | 48.39 | 36.59 | 37.93 | 20.00
[ 19 | 15.38 |. 51.61 | 29.27 | 37.93 | 50.00
| 20 | 38.46 | S58.06°'| 48.78'| 72.41 | 70.00
21} 30.77 1 29.03 | 31.71 ] 55.71 | 50.00
| 22 | 30.77 | 45.16 | 39.02 | 65.52 | 80.00
| 23 1 15.38 | 16.13 | 24.39 | . 34.48 | .30.00
| 24} -15.38 |- 29.03 ] 26.83 |- 51.72 | 60.00
1 25 | 46.15 | 38.71 | 51.22 | 62.07 | 70.00
| 26 | 61.54 |- 77.42 | 63.41 | 58.62 | 80.00
1 27 1 38.46 | 58.06 | 29.27 | 34.48 | 70.00
1 28 |- 46.15 |  64.52 | 70.73 | 68.97 | 70.00
1 29 | 15,38 | 35.48 | 26.83 | 34.48 | 40.00
1 30 | 6L.54 | 74.19 | 58.54 | 58.62 | 40.00
T 1 T
P13 |3 AL 29 ] 10
I | | -
1 None
-2 = City and Guilds or Similar
»3 = HNG or Similar
4 - First Degree
5 = Higher Degree
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FREQUENTLY CHOSEN CHARACTERISTICS: ALL RESPONDENTS

Educational Level

(1) No Qualifications

High
8) Reliability ST 94,122)
1) Initial Cost . (88.242)
7) Time Saving . ' 1(82.352)
14) Ease in Operation o (76.47%)
9) Ease of Maintenance _ - (70.59%) -
12) Effects on Quality _ - (70.59%)
17) Effects on Labour Requirement (70.59%)
Low
i : .
5) Re—sale Value - ' (5;881)
4) Raw Material Costs ' (11.76%)
15) Need for Retraining - .o (17.65%)
24) Possibility of Modification o (17.657%)
19) Complexity - (23.53%)
- +23) Perceived Risk of Adoption (23.53%)
29) Sophistication of Machine (23.53%)
" (2) City and Guilds or Similar
High e
8) Reliability L (91.67%)
12) Effects on Quality .. o (83.33%)
7) Time Saving ) . . (80.56%)
9) Ease of Maintenance _ (77.78%)

26) After-sales Service o - (77.78%)

e
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Low

e —

5) Re-sale Value .
23) Perceived Risk of Adoption
4) Raw Material Costs

15) Need for Retraining

21) Trial on a Small Scale - . -
29) Sophistication of Machine

. (8.337%) -
(19.442) .
(27.78%) .

(30.56%)
(33.33%)

“_(;3.33z)‘

(3) BNC or Similar’

High

8) Reliability
7) Time Saving
1) Initial Cost e
14) Ease in Operation .

6) Relative Advantage - .. - .

'12) Effects on Quality = . .

Low

—_—

5) Re—-sale Value
- 4) Raw Material Costs
29) Sophistication of Machine

24) Possibility of Modification

10) Energy Requirements . .
23) Perceived Risk of Adoption

(87.27%) .
(78.18%) -

(74.55%)

(72.73%)
(67.272)
(67.27%)

(10.91%)

(27.27%)

(29.09%) -

(30.91%)
(32.73%)

(32.73%)

. (4) First Degree

High

"1) Initial Cost

14) Ease in Operation
~ 2) Running Cost

7) Time Saving

8) Reliability

(91.67%)

(88.892)
(86.11%)
(86.11%)

(86.11%) -
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Low

. " W e el
—

5) Re=sale Value _ o
29) Sophistication of Machine
10) Energy Requirement
19) Complexity
23) Perceived Risk of Adoption

.f.“(13.892)

(38.89%)
(44 .464%)

((44064%) ¢
(44.44%)

High

1) Initial Cost R R

7) Time Saving

8) -Reliability q

14) Ease in Operation - - *.. .
12) Effects on Quality ~ ' .-

17) Effects on Labour Réquireﬁenﬁ -1

22) Observability of Results '
26) After-sales Service: -

-

Low

—_—

~ 5) Re-sale Value .- . ‘0.
4) Raw Material Cost «

18) Effects on Noise - ' ~ _

'10) Energy Requirements = | -

- A

'(A'fﬁrthe;'seven at 36.36%) .

LS -

(5)-Higher-Deéree  ..'

C(90.91%)
-1 (90.91%)
+*(90.91%)
. (90.91%)
©1(81.82%) - .
b (81.82%)
" (81.82%) -
" (81.82%) ..

.. (0.002)" .
(18.18%) -

(18.18%)
(27.27%)
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QUALIFICATIONS PERCENTAGES: ALL

RESPONDENTS
| ¢ | | [ I |
| hl I o - | I
| a | 1 | 203 1 .4 -1 5
| | A Y
| s | I I I |
I | I | ] 1.
| 1] 88.24 | 63.89 | 74.55 ] 91.67 | 90.91
| 21 64.71 | 63.89 | 56.36 | 86.11 | 63.64
| 3] 64.71 | 75.00 | 60.00 | 66.67 | 72.73
| 4| 11.76 | 27.78 | 27.27 | 47.22 | 18.18
| 5] 5.8 | 8.33] 10.91 ] 13.89 | - 0.00
| 6| 52.94 | 55.56 | 67.27 | 58.33 ] 63.64
| 71 82.35 | 80.56 | 78.18 | 86.11 | 90.91
| 8 | -9.12 | 91.67 | 87.27 | . 86.11 | 90.91
| 91 70.59 | '77.78 | 65.45 | - 66.67 | 72.73
| 10 | 29.41 | 4&4.44 | 32.73 | 44,44 ) 27.27
| 11 | 41.18 | 41.67 | 38.18 | 52.78 | 36.36
| 12 | 70.59 | -83.33 ] 67.27 | 75.00 | 81.82
| 13 ] 35.29 | 36.11 | 34.55 | 58.33 | 36.36
| 14 | 76.47 | 58.33°] 72.73 | 88.89 | 9%0.91
| 15 | 17.65 | . 30.56 | 34.55 | 169.44 | 36.36
| 16 |..41.18 | 50.00 | 41.82 | 58.33 | 36.36
| 17 | 70.59..] 69.44 | 60.00 | .83.33 | 81.82
| 18 | 47.06 | 47.22 | 41.82 |  47.22 | 18.18
] 19 | 23.53 |° 52.78 | 36,36 |  44.44 | 54,55
| 20 | .52.94.]. -55.56 | 58.18 | 77.78 | 63.64
| 21 | 35.29 |.:33.33 | 34.55 ] 58.33 | 45.45
| 22 | 29.41 |- 47.22 | 43.64 | 69.44 | 81.82
| 23 | 23.23 | 19.44 | 32.73 | 44.44 | 36.36
| 24 | 17.65 | 36.11 | 30.91 | 50.00.| 54.55
| 25 | 52.94 | . 44,44 | .58.18. | 66.67 | 72.73
| 26 | 58.82 | 77.78 | 65.45 | 66.67 | 81.82
| 27 | 52.94 | 63.89 | 45.45.] 47.22 | 72.73
| 28 | 52.94° ] 58.33 | 61.82 | 72.22 | 72.73
| 29 | 23.53 | 33.33 | 29.09 | 38.89 | 45.45
| 30 ] 58.82 | 69.44 | 56.36 | 66.67 | 36.36
. N LY IR I |
j N - o I
.l =nl 1@ | 36 1 55 |:3 | 1
l | | I | . i '
1 - None ;
2 - City and Guilds or Similar
'3 = HNC or Similar -
"4 = First Degree
. 5 -

Higher Degree :
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FREQUENTLY CHOSEN CHARACTERlSTICS:'SURVEY II

Organisational Size

(1) 20 or less employees

(' High
12) Effects on Quality B (100.00%)
1) Initial Cost . ' (75.00%)
7) Time Saving _ .- (75.00%)
8) Reliability . (75.002)
25) Supplier's Reputation o (75.00%)
© 26) After—sales Service (75.00%)

28) Availability of Technical Advice (75.00%2)

bt

Low
5) Re—sale Value o (0.00%)
10) Energy Requirement St .(0.002)
13) Variations in End Product _ ' (0.00%2) -
18) Effects on Noise o “ - (0.002)
19) Complexity : ' - (0.00%)
22) Observability of Results . . (0.00%)
23) Perceived Risk of Adoption - © (0.00%)
23) Sophistication of Machine. "(0.001)
- (2) 21-100 employees -
High
9) Ease of Maintenance - - (73.33%)
1) Initial Cost- I (66.672)
7) Time Saving - "' -+ - . ' (66.672)
8) Reliability . . ¢ e : (66.67%)
26) After-sales Service S ' (66.672) .
Low

—_—

'~1<--*-* . (0.00%) .

4) Raw Material. Costs.
. 19) Complexity C ‘ - (0.002)
" 23) Perceived Risk of AdOption - . (0.00%)
. 5) Re=sale Value = . = ) (6.67%) .

.15) Need for Retraining .=~ .. .  (6.672)



High

8) Reliability

'14) Ease in Operation
6) Relative Advantage
7) Time Saving

. 16) 0perator‘Comfoft‘x‘

Low

' 5) Re-sale Value

21) Trial on a Small Scale

_ 4) Raw Material Costs
10) Energy Requirements
"18) Effects on Noise :

355

(3) 101-500 employees

High
.8) Reliability (96.97%)
7) Time Saving (78.792)
9) Ease of Maintenance (72.73%)
14) Ease in Operation (72.73%)
30) Effects on Safety (72.732)
Low
5) Re—sale Value (3.03%2)
4) Raw Material Costs : - (21.21%)
29) Sophistication of Machine (21.21%)
'23) Perceived Risk of Adoption T (24.24%)
- 15) Need for Retraining © (30.302)
© 24) Possibility of Modification ) (30.302)
25) Supplier's Reputation ‘ (30.30%) .

N

(4) 501-1000 employees

~-(100.00%)
(100.00%)

. (81.822)

. (81.82%)
© (72.73%)

(18.18%)
(18.18%)
(27.27%)
(27.272)
(27.27%)
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7(5) 1001-2500 employees

High

14) Ease in Operation

8) Reliability

1) Initial Cost

{7) Time Saving

<3) Rate of Return" _

9) Ease of Maintenance - -
26) After—sales Service '
28) .Availability of Technical Advice

Low

5) Re=sale Value

4) Raw Material-Costs .
23) Perceived Risk of Adoption
13) Variations in End Product
10) Energy Requirements “

o " .. - (6) 2501-5000-

. (95.83%)
- (91.67%)

(87.50%)

(83.332)

(79.17%)
(79.17%)
(79.17%)

- (79.172)

(4.17%)

- (16.67%)

(16.677%)
(25.00%)
(33.332)

g

employees

High

© 8) Reliability
1) Initial Cost
+7) Time Saving
.12) Effects on Quality
14) Ease in Operation. -
17) Effects on Labour Requirement

Low

5) Re-sale Value . ...
'4) Raw Material Costs
10) Energy Requirements
-19) Complexity
23) Perceived Risk of Adoption
* 24) Possibility of Modification

P

(92.59%)

(88.89%)

(85.19%)
(81.48%)
(81.48Z)
(81.48%)

(7.41%)
(29.63%)
(29.63%)
(37.04%)
(37.04%) -

(37.04%)
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-J(7):5001 or more employees

High O,

3) Rate of Return . - (80.002)

8) Reliability = ~ (80.00%)

12) Effects on Quality _ . ' (80.00%)
-15) Need for Retraining . : - (80.00%)

17) Effects on Labour Requirement . (80.,00%)
22) Observability of Results. = -~ - (80.00%) g
23) Perceived Risk of Adoption ° - - (80.00%) -

28) Availability of Technical Advicé : (80.002) Paer

Low B . .: -I. i. '\.v ..

4) Raw Material Costs -~ - '--° . '(0.00%)
'5) Re-sale Value .4 - . .. ° "(0.00%) - --
11) Space Requirements - .=+ -+ - .- (0.00%)
13) Variations in End Product L. (0.00%)
19) Complexity oo (20.00%)
'21) Trial on a Small Scale LT 1 (20.00%)

24) Possibility of Modification oo (20.002)
25) Supplier's Reputation T e . (20.00%)

27) Unit Costs S f?--T._= (20.00%)
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5001 or more employees

App 4
SIZE PERCENTAGES: SURVEY II. -
| C | ! I . | | |
| hl | | I | I
l al 1 | 2 |- 3.1 4.1 .5 1 6 1 1
. | [ - | |
| s | | | | ! | |
I I | o 1 R | ]
| 1] 75.00 | 66.67 | 63.64 | 63.64 | 87.50 | 88.89 | 40.00
| 21 50.00 | 40.00 | 66.67 | 45.45 | 70.83 | 77.78 | 60.00
| 3] 50.00 | ,46.67 | 63.64 | 36.36°] 79.17 | 51.8 | 80.00
| 4] 25.00 | 0.00 | 21.21 | 27.27.| 16.67 | 29.63 | 0.00
| 5 | 0.00 | 6.67 | 3.03 | 18.18 |. 4.17 | 7.41 | 0.00
| 6| 50.00 | 46.67 | 48.48 | 81.82.]. 54.17 | 59.26 | 60.00
| 71 75.00.] 66.67 | 78.79 | 81.82 | 83.33 | 85.19 | 40.00
| 81 75.00 | 66.67 |.96.97 |-100.00 |- 91.67 | 92.59 | 80.00
| 91 25.00 | 73.33 ] .72.73 | 63.64.1 79.17 | 62.96 | 40.00
| 10 | 0.00 | 26,67 | 42.42 | 27.27 | 33.33 | 29.63 | 40.00
| 11 ] 25.00 | 26.67 | 36.36 | 63.63 | 54.17 | 44,44 | 0.00
] 12 | 100.00 | 46.67 | 63.64 | 54.55 | 70.83 | 8l1.48 | 80.00
| 13 | 0.00 | 13.33 | 42.42 | 54.55 | 25.00 | 44.44 | 0.00
| 14 ] 50.00 | 40.00 | 72.73 | 100.00 | 95.83 | 81.48 | 60.00
| 15 | 25.00 | 6.67 | 30.30 | 45.45.|. 45.83 | 59.26 | 80.00
| 16 | 25.00 |..33.33 | 39.39 | 72.73 | 54.17 | 55.56 | 40.00
] 17 | 50.00 |. 53.33 | 66.67 | .45.45 |. 62.50 | 81.48 | 80.00
-1 18 | 0.00 | 26.67 | 42.42 | 27.27 | 54.17 | 44.44 | 40.00
| 19} 0.00 ] 0.00 | 39.39 | 45.45 |. 58.33 | 37.04 | 20.00
.1 20 | 25.00 | .40.00 | 51.52 | 54.55°|. 54.17 | 77.78 | 60.00
.1 21 ] 50.00 | 33.33 | 42.42 | 18.18-|- 41.67 | 40.74 | 20.00
122 | 0.00 | 40.00 | 42.42 | 54.55 | 50.00 | 55.56 | 80.00
| 23 | 0.00 | 0.00 | 24,24 ] 36.36°| 16.67 | 37.04 | 80.00
| 24 | 25.00 | 33.33 ] 30.30 | 54.55 | 37.50 | 37.04 | 20.00
| 25 | 75.00 | 53.33-| 30.00 | 36.36 | 70.83 | 70.37 | 20.00
| 26 | 75.00 | 66.67 ] "69.70 | "63.64 | 79.17 | 62.96 | 40.00
| 27 | 50.00 | 26.67 |  48.48 | 36.36 | 37.50 | 44.44 | 20.00
] 28 1 75.00 |- 60.00 | 66.67 | 63.64 | -79.17 | 59.26 | 80.00
| 29 | 0.00 | 20.00 | 21.21 | 45.54 | 37.50 | 40.74 | 40.00
| 30 | 50.00 | 33.33 ] 72.73 | 54.55 | 62.50 | 70.37 | 60.00
| - | R | |
“l.n !l 4 )} 15 ] .33 | .1l |. "2 | 21 | s
A | | | | | |
"1 = 20 or less employees
2 - 21-100 employees.
'3 -.101-500 employees
4 = 501-1000 employees
K .5 = 1001-2500 employees.
6 = 2501-5000 employees-
1 -
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FREQUENTLY CHOSEN CHARACTERISTICS: ALL RESPO&DENTS

Organisational Size

(1) 20 or less employees

Tt High

-12) Effects on Quality
1) Initial Cost
~7) Time Saving
8) Reliability
25) Supplier's Reputation
. 26) After-sales Service .
28) Availability of Technical Advice

3
A
PhH

- Low

5) Re-sale Value

10) Energy Requirement

13) Variations in End Product
18) Effects on Noise

19) Complexity

22) Observability of Results
23) Perceived Risk of Adoption -
29) Sophistication of Machine

[}

- (2) 21-100" employees .

(100.00%)
(75.00%)
(75.00%)
(75.00%)
(75.00%)
(75.00%)

- (75.002)

(0.00%)
. (0.00%)
"(0.00%)

(0.00%)

(0.00%)
- (0.00%)
~ (0.00%)

(0.00%)

High

9) Ease of Maintenance
1) Initial Cost -
7) Time Saving
8) Reliability

26) Afterfsales Service

Low
~Ow

%) Raw Maperial Costs
19) Complexity '

23) Perceqveq Risk of AdoPtion
5) Re-sale value

15) Need g, Retraining

P

(73.33%)
(66.67%)
(66.67%)
(66.67%)
(66.67%)

-

© (0.00%)
(0.00%)
(0.002)
(6.67%)

- (6.67%)



8)
7)
-9
14)
30)

fs)
o 4)

29)
23)
15)
©24)
25)

, .8)
14)

. 6)
7).

16)

5)

21)

10).
18)

360°

(3) 101-500

emplo?ees‘--

Effects on Noise . ',

High
Reliability (96.97%) -
Time Saving (78.79%) -
Ease of Maintenance (72.73%)
Ease in Operation (72.73%) |
Effects on Safety . . (72.73%)
Low
Re=sale Value (3.03%)
Raw Material Costs - (21,21%)
Sophistication of Machine (21.21%)
Perceived Risk of Adoption . (24.24%)
Need for Retraining ... ... -~ ©(30.30%)
Possibility of Modification (30.30%) -
Supplier's Reputation - (30.30%)
(4) 501-1000 employees .
High
Reliability = . ... = (100.002) - -
Ease in Operation - (100.00%) -
Relative Advantage .(81.827%)
Time Saving (81.82%)
Operator Comfort . - : (72.732)‘r
Low
Re=sale Value / 1 (18.18%) .
Irial on a-Small Scale;. (18.18%) -
‘Raw Material Costs . - (27.27%) -
Energy Requirements - (27.27%)

©(27.27%)



361 .

[P

High

14) Ease in Operation
- 8) Reliability
- 1) Initial Cost
7) Time Saving
3) Rate of Return ' =
~ 9) Ease of Maintenance °
' 26) After-sales Service - -

-28) Availability of Technical Advice '

Low

5) Re-sale Value
- 4) Raw lMaterial Costs ,
'23) Perceived Risk of AdoPtion
“13) Variations in End Product
7 10) Energy Requirements -

_(5) 1001-2500 employees

- (95.83%)
- (91.67%)
©(87.50%)
1 (79.17%)
©(79.17%)
. (79.17%)
L (79.17%)

T (4.17%)
(16.67%)
(16.67%)
-(25.00%)
- (33.33%)

Ly

(6) 2501-5000 employees

High

12) Effects on Quality

1) Imitial Cost

7) Time Saving

8) Reliability
17) Effects -on Labour Requirement

Low

5) Re-sale Value ) .
24) Possibility of Modification
29) Sophistication of Machine
10) Energy Requirements :

21) Trial on a Small Scale
11) Space Requirement .

15) Need for Retraining

- 19) Complexity ' ’

23) Perceived Risk of AdOption

(91.89%)
-~ (90.54%)

(90.54%)
(90.54%)

" (90.54%)

(16.22%)

C(41.89%)
- (41.89%)

(44.59%)

(45.93%)
- (48.65%)

(48.65%)
(48.65%)

(48.65%)
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(7)-5001 or more employees

High .
3) Rate of Return ot (80.00%)
8) Reliability o - (80.00%)
12) Effects on Quality.. .. .. .. . . (80.00%)
15) Need for Retraining o . 1 (80.002)
17) Effects on Labour Requirement © 77 (80.00%)
. 22) Observability of Results o (80.00%)
23) Perceived Risk of Adoption = (80.00%)

28) Availability of Technical Advice : 2(80.00;)-

E—O_w. ]
4) Raw Material Costs ' =~ = (0.00Z) -
5) Re-sale Value =~ I (0.00%)
11) Space Requirements '~ ° = ~ * = . (0.00%)
13) Variations in End Product o (0.00%)
. -19) Complexity L. T (20.00%)
21) Trial on a Small Scale . - ' = (20.00%)
24) Possibility of Modification = *  (20.00%)
25) Supplier's Reputation . o (20.00%)

27) Unit Costs ST e (20.00%)
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- — ey ——— —— — — — — —

App 4
SIZE PERCENTAGES: ALL RESPONDENTS
c [ I | [ l I
h | [ [ | (I I
al 1 | 2 1 3 1 .40 5 1 .6 I 1
s _| | ! I I | I
I I - [ [ | I
1] 75.00 | 66.67 | 63.64 | 63.64 | 87.50 | 90.54 | 40.00
2 | 50.00 | 40.00 | 66.67 | 45.45 | 70.83 | 77.03 | 60.00
3| 50.00 | 46.67 | 63.64| 36.36 | 79.17 | 77.03 | 80.00
4] 25.00 | 0.00°| 21.21 | 27.27 | 16.67 | 51.35 | 0.00
51 0.00] 6.67 1 3.03] 18.18 |  4.17 | 16.22 | 0.00
6 | 50.00 | 46.67 | 48.48 | 81.82 | 54.17 | 63.51 | 60.00
71 75.00 | 66.67 | 78.79 | 81.82°] 83.33 | - 90.54 | 40.00
8] 75.00 | 66.67 | 96.97 | 100.00 | 91.67 | 9.54 | 80.00
9 | 25.00 | 73.33 | 72.73 | 63.64 | 79.17 | 71.62 | 40.00
10 | 0.00 ] 26.67 | 42.42 | 27.27 7] 33.33 | 44.59 | 40.00
11 | 25.00 | '26.67°] 36.36 | 63.64 | 54.17 | 48.65 | 0.00
12 | 100.00 | 46.67 | 63.64 | 54.55 | . 70.83 | 91.89 | 80.00
13 ] 0.00 | 13.33 | 42.42 | 54.55 ] 25.00 | 55.41 | 0.00
14 | 50.00 | 40.00 | 72.73 | 100.00 | 95.83 | 77.03 | 60.00
15 | 25.00 | 6.67 | 30.00 | .45.45 | 45.83 | 48.65 | 80.00
16 | 25.00 | 33.33 | 39.39 | 72.73 | 54.17 | 58.11 | 40.00
17 | 50.00 | 53.33 | 66.67 | 45.45 | 62.50 | $0.54 | 80.00
18 | 0.00 | 26.67 |- 42.42 | 27.27 | 54.17 | 54.05 | 40.00
19 ] ©0.00 |  0.00 | 39.39 | 45.45 ] 58.33 | 48.65 | 20.00
20 | 25.00 | 40.00 | -51.52 | 54.55:] 54:17 | 79.73 | 60.00
21 | 50.00 |  33.33 | 42.42 | 18.18 | 41.67 | 45.93 | 20.00
22 | 0.00 ] 40.00 |  42.42 | 54.55 | 50.00 | 62.16 | 80.00
23| '0.00 ] 0.00 | 24.24 |  36.36 | 16.67 | 48.65 | 80.00
24 | 25.00°| "33.33 | :30.30 | 54.55 | 37.50 | 41.89 | 20.00
25 | 75.00°] "53.33 | 30.30 | 36.36 | 70.83.| 72.97 | 20.00
26 | 75.00 | 66.67 | 69.70 | 63.64 | 79.17 | .72.97 | 40.00
27 | 50.00°]. 26.67 | 48.48 | 36,36 | 37.50 | 75.68 | 20.00
28 | 75.00 | 60.00 | 66.67 | 63.64 | 79.17 | 60.81 | 80.00
29 |  0.00 | 20.00 | 21.21 | 45.45 | 37.50 | 41.89 | 40.00
30 | 50.00 | 33.33 | 72.73.].-54.55'| 62.50 | 54.05 | 60.00
I | | | | I |
[ [ R I I | T,
n | 4 | 15 | 33 |- 11| 2% | 7% | 5
| | I | I I I '
~1°= 20 or less employees
2 - 21-100 employees |
' 3 ~ 101-500 employees ...
K "4 = 501-1000 employees
' 5 = 1001-2500 employees
-~ 6 = 2501=5000 employees
7

- 5001 or more employees '
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FREQUENTLY CHOSEN CHARACTERISTICS: SURVEY I

~Age Range

(1) 21-30 .

Sample too small for meaningful comparison.

_'52) 31-40
High
7) Time Saving .. (80.00%)
12) Effects on Safety . (80.002)

27) Unit Costs

17) Effects on Labour Requirement "'(80.002)
27) Unit Costs _ (80.00%)
(A further eight at 70.00Z) '

Low )

5) Re-sale Value (20.00%)
11) Space Requirement _ (Z0.0QZ)
10) Energy Requirement (30.00%)
. 9) Ease of Maintenance ' - (40.00%)
18) Effects on Noise . (40.00%)
20) Compatibility with Existing (40.00%)

R Equipment AL
30) Effects on Safety (40.002)

(3) 41-50
High
. 3) Rate of Return (81.82%)

7) Time Saving (81.82%)
 8) Reliability (81.82%)
12) Effects on Quality (81.82%)
17) Effects on Labour Requirement (81.82%)

S (81.827)



Low

5) Re-sale Value

10) Energy Requirement

11) Space Requirement i- ‘.
18) Effects on Noise o
21) Trial on a Small Scale
"30) Effects on Safety

High

1) Initial Cost VoL
9) Ease of Maintenance -
12) Effects on Quality .. ..~
3) Rate of Return
7) Time Saving
" 8) Reliability : “o
17) Effects on Labour Requirement
27) Unit Costs . -

Low PR a

5) Re-sale Value "= . f:. -} -
24) Possibility of . Modification
29) Sophistication-of Machine .
21) Trial on a Small Scale ‘' !
23) Perceived Risk of Adoption

. F

Samplé:tdougﬁéllIfof:mééniﬁgfuilcchp?riéqn;wh-,

365

(36.36%)
' (36.36%)
- (36.36%)

- (36.36%) .
' (36.362)

e S s

C L (4) 5160

© (100.00%)
(100.00%)

L (88.897)

: (88.89%)
. (88.89%)
(88.89%)

(88.89%)

. (18.18%)

(18.18%)
- (18.18%)
| (33.33%)

sl (33.33%)

L (5) 61+ ..

. (18.18%)

f(100.00z)'
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AGE RANGE PERCENTAGES: SURVEY I ... . .

I~ C ] I I I [

| hl I I I I

| a ] 21-30 | 31-40 | 41-50 | S1-60 | 61+

| ¢ | I SRR R ! I

| s | | I I ]

I I i} [ I I

| 1] 33.33 | 70.00 | 72.73 | 100.00 | 50.00
| 2] 33.33 ] 60.00 | 72.73 | 66.67 | 50.00
| 3| 66.67 ] 70.00 | 81.82 | 88.89 | 50.00
| 4] 33.33 ] 60.00 | 54.55 77.78 | © 0.00
| 51 33.33 ] 20.00 | 18.18 . 18.18'] 0.00
| 6 0.0 ] 50.00 | 72.73 ] 77.78 | 0.00
| 71 66.67 | 80.00 | 81.82 | 88.89 | 100.00
| 8| 33.33 | 70.00 | -81.82 | 88.89 | 100.00
| 9] 33.33 | 40.00 | :63.64 | 100.00 | 100.00
| 10 | 66.67 | 30.00 | 36.36°'] 77.78 | 0.00
| 11 ] 33.33 |.20.00 | 36.36 | 66.67 | -50.00
| 12 | 33.33 | 80.00 |  8L.82 | 100.00 | 100.00
| 13 | 33.33 | 50.00 | 54.55 | 66.67 | 100.00
| 14 | 33.33 ] 70.00 | 72.73 | 66.67 | 100.00
| 15 | = 0.00 | 50.00 | 54.55-] 44.44 | 0.00
| 16 | .33.33 | 50.00 | 63.64.] 44,44 | 50.00
|17 | '66.67 | 80.00 | 81.82°| 88.89 | 100.00
| 18 | 33.33 ] 40.00 | 36.36 | 44.44 | 50.00
| 19 | 0.00°] 60.00 | 45.46 | 55.56 | 50.00
| 20 | 33.33 | 40.00 | 72.73 ] 77.78 | 100.00
| 22 ] 0.00 | 50.00 |- 36.36 | 33.33 | 50.00
| 22 | 33.33 | 70.00 | 63.64 | 66.67 | 0.00
| 23 | 33.33 | 70.00 | 63.64 | 33.33 | 0.00
| 24| 0.00 | 70.00 | 54.55 | 18.18 | '0.00
| 25 | 33.33 | 60.00 | 63.64 | 66.67 | 100.00
| 26 | 33.33 | 70.00 | 63.64 | 55.56 | 50.00
| 27 1 67.67 | 80.00 | 81.82 ] 88.89 | 100.00
| 28 | 33.33 | 60.00 | 54.55 | 55.56 | 100.00
| 29 | 0.00 | 50.00 |: 45.46 | 18.18 | 50.00
| 30 |  0.00 |. 40.00 | 36.36 | 55.56 | 50.00
I ] ] e |

| o ey [ -

| nl 3.1 .10 |; | 9 | 2 -
I | | | I |
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FREQUENTLY CHOSEN CHARACTERISTICS: SURVEY II'

Age Range

High

u8) Reliability

N
14)

1)

Time Saving
Ease in Operation
Initial Cost

2) Running Cost

s

23)
S
29)
21)

. 8)
:7)
1)
14)
12)

:3)

10)
15)
23)

Low

Re=sale Value : e
Perceived Risk of Adoption
Raw Material Costs
Sophistication of Machine
Trial on a Small Scale

‘High

Reliability

Time Saving -
Initial Cost

Ease in Operation
Effects on Quality

"Low

o S—

Re-sale -Value ‘~ :

Raw Material” Costs -t~
Energy Requirements

Need for'Retraining -
Perceived Risk of Adoption

(1)iz1-3dj«'

(89.802)
 (85.712)
(79.59%)
(75.51%)

(73.412)

.(z;oéi)‘

- (20.412)

(26.53%)

(30.612)

o ..(32.652)

(2) 31-40

. FEE

(91.07%)
' (75.002)

(73.212)

(73.21%)
(71.432%)

(7.i4z)f
(21.43%)

(28.57%)
(30.36%)
(30.36%)
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. (3) 41-50
High
1) Initial Cost o (78.57%)
8) Reliability S . (78.57%) -
7) Time Saving S C (71.437)
14) Ease in Operation C T T T T (71.432) ,
16) Operator Comfort 1 _ (71.43%2) . -
18) Effects on Noise (71437
. 26) After=—sales Service - - = ', .. . . (71.43%) :
30) Effects on Safety .- s o (T164837%) - .
Low . 'f” ’
4) Raw Material Costs . . ° ;. - (7.142). .
5) Re=-sale Value ceo s (14.29%) .
24) Possibility of Modification o 2 (14.292) ¢ -
23) Perceived Risk of. Adoption o (21.43%) .-
29) Sophistication of Machine. .- . - (21.43Z) -
L (4) 51-60
High : R
'8) Reliability ..l (100.00%).
1) Initial Cost i ‘,. : .o, 1:(75.007) -
9) Ease of Maintenance’" . . . . . (75.00%) -
14) Ease in Operation . - - - '~ . 77(75.00%)
17) Effects on Labour Requirement v (75.00%)
LOW . o ’ I. " : Iv' ‘." J ; _
; e o .
4) Raw Material Cost- - =~ =~ ! (0.00%)
5) Re-sale Value | R (0.00%) .
19) Complexity ~ - = - 77(0.00%) 0 T
21) Trial on a Small Scale o - (0.00%) '
22) Observability of Results . (0.00%)
23) Perceived Risk of Adoption o (0.00%)
24)'Possibility of Modification (0.002)
‘(Sj'61+hfﬁ

Sample too small for meaningful comparison.
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AGE RANGE PERCENTAGES: SURVEY II . .
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FREQUENTLY CHOSEN CHARACTERISTICS: ALL RESPONDENTS

Age Range
(1) 21-30 -
High

8) Reliability . (86.54%)

7) Time Saving . - (84.62%) - - -
14) Ease in Operation 0 (76.922)

1) Initial Cost - (73.08%)
-2) Running Cost ; ' (71.15Z) .

Low

5) Re—sale Value o o .*“{3.852)
23) Perceived Risk of Adoption - . (21.15%2)

4) Raw Material Cost LT T (26.92%)
29) Sophistication of Machine = = , (28.85%)
21) Trial on a Small Scale . . (30.772)

(2) 31-40 ¢ v

. High
" 8) Reliability S (87.882)
© 7) Time Saving ) © o (75.76%)

1) Initial Cost R T (72.732)
12) Effects on Quality o ' - (72.73%)
}4);Ease in Operation (72.73%)

* Low
'5) Re-sale Value o ‘  R - (9.092)'

- 4) Raw Material Cost o 2 (27.27%)
10) Energy Requirement = ST T (28679%)
15) Need for Retraining _}:‘1 - ;:;=,(33733z).\-
11) Space Requirement . . (36.36%)

- 18) Effects on Noise @~ - (36.362) -
. 23) Perceived Risk ot Adoption S (36.36%)

29) Sophistication of Machine : . = = (36.36Z) .



<31

High
8) Reliability o (80.002)
1) Initial Cost ' . ¢ (76.00Z) .
7) Time Saving ... 7 (76.00Z) .
12) Effects on Quality S 1 (72.007)
14) Ease in Operation ~ = = = o (72.002) ..
Low .o
' 5) Re-sale Value  © -7 - i (16.00%)
~ 4) Raw Material Costs- = .- (28.00%)

11) Space Requirement =~ " ... (32.00%) - -
24) Possibility of Modification '-/: - (32.00%) ...%
29) Sophistication of Machine . ~.- . (32.00Z) - .. °

 U0(4) 51-60 .
High K B
1) Tnftfal Cost « ' 0 09231y L
8) Reliability = -~ LRI (92.312)
9) Ease of Maintenance - - -0 o (92.31X2) -
12) Effects on Quality - - ?'~f = (84.62%) " ..
17) Effects on Labour Requirement < - (84.627)
Low 2 S R
5) Re=sale Value « & - < .. . i (15.38%) 1. -
24) Possibility of .Modification . (15.3872)
21) Trial on a Small Scale - o : (23. 082)
23) Perceived Risk of Adoption = .. - (23.08%)

* 29) Sophistication of Machine. .. .. (23.08Z) = ‘'

‘ (5) 61+

Sample too small for\meaningful combarison.

i
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AGE RANGE PERCENTAGES: ALL RESPONDENTS -

|
!
{
[
!
I
l
I
l
!
I
I
!
!
|
{
!
!
!
{
I
|
I
!
!
!
!
!
|
I
|
I
{
f
|
]
|
!
{
I

C | . | ] b
bl I N | S
a ] 21-30 -1 31~40.. [ 41-50. | 51=-60 | 61+
e R IR =
s | i | { l
| ] I o
1] 73.08 ) 72,73 )] 76.00 | 92.31 [ 50.00
2] 71.15 | 59.09 | 68.00 ]. 61.54 | 50.00
3] 67.31 | 59.09 {1 68.00 | 76.92 | 50.00
4 | .26.92 | 27.27 | -28.00.] 53.8 | 0.00
6 | 48.08 | 63.64 | 52.00,| 61.54 { 0.00
7] 84.62 { 75.76 1. 76.00 |- 76.94 .| 100.00
8| 86.54 | 87.88 | -80.00 | 92.31.] 100.00
91 67.31 } 65.15 | 64.00 | 92.31 | 100.00
10 | 40.38 | . 28.79 | 36.00 | 61.54 | 0.00
11 | 44.23 | 36.36 } 32.00 | 61.54 | 50.00
12} 67.31 ] 72.73 } 72.00 | 84.62 | 100.00
13 ] .32.69 | 39.39 | 40.00 | 53.8 | 100.00
14 | 76.92 ) 72.73 1 '72.00 ] 69.23 | 100.00
15 | 48.08 | .33.33 | 48.00:}: 38,46 | 0.00
16 | 50.00 | 40.91 | 68,00 { 46.15 | 50.00
17 | 63.46 | 68.18 | 64.00-{ 84.62 | 100.00
18 | 34.62 | 36.36 | 56.00 |- 46.16 | 50.00
19 | 42.31 | 37.88 | .4D.00.} . 38.46 | 50.00
20 ] 65.38 | 48.88 | 64.00 ] 61.54 | 100,00
21 ] 30.77 | 43.9 | 44.00° ] 23.08 | "50.00
22 | 53.85 ) 51.52 | .56.00] 46.15 | 0.00
23 | 21.15 | 36.36-] 40,00 | '23.08 | 0.00
24 | 42.31 1 39.39 | 32.00 | 15.38 | 0.00
25 | 57.69 | 45.45 | 64.00 | 61.54 | 100.00
26 | 67.31 ] 66.67 | 68.00 | 53.85 | .50.00
27 t 42.31 ] 50.0 | 56.00 1! 69.23 | 100.00
28 | 69.23'] 63.64 } 60,00 | 53.85 -] 100.00
29 | 28.8 | 36.36°) 32.00:{ 23.08 |. 50.00
30 | 55.77°{ 57.58 ] 56.00 | 33.85 | 50.00
. | ! | | '
nl 52 |- 66 | 25 ; 13 _i 2

......
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' CHARACTERISTIC MEAN IMPORTANCE: SURVEY.I o

Management Level

(1) Management Level One

T w7

High
7) Time Saving . t2:93)
4) Raw Material Costs - (3.83)
27) Unit Costs » - (4.50)
1) Initial Cost - (5.75)
3) Rate of Return . (5.93)
Low . S o
16) Operator Comfort - -(21.00) R
"18) Effects on Noise a7 (19.50)
~~ 20) Compatibility with Existing =~~~ " (17.17)
. Equipment . . PR
30) Effects on Safety ' : - (16.00)
+©19) Complexity ‘ - - (15.90) -
u-21) Trial on a Small Scale B (15.83)
‘ (2) Management Lével Two
High
3) Rate of Return ' L (3.57)
7) Time Saving o . (4.28)

- +1) Initial Cost . I S (4.69)
.. 2) Running Cost . . . = ... . (6.86)
12) Effects on Quality ' . (6.63)

.:: :Lo';,;' ' .
23) Percieved Risk of Adoption . -  (22.89)
24) Possibility of Modification (21.75)
" 16) Operator Comfort S . (20.38)
. 19) .Complexity o (19448

18) Effects on Noise S - (18.68) .



C 3t

(3) Manéggﬁeht‘teﬁel Three

High
6) Relative Advantage . (6.50)
17) Effects on Labour Requirement - (6457)
23) Perceived Risk of Adoption . _ (6.60)
7) Time Saving o © (6.67) -
3) Rate of Return . - -(7.00)
Low
" 5) Re=sale Value o (22;00)-
15) Need for Retraining ' o+ . (17.63)
30) Effects on Safety B - (17.00)
24) Possibility of Modification ' (16.50)
18) Effects on Noise : o (15.75)
(4) Management Lefel Four'
High
3) Rate of Return | 3 " (4a7)
'7) Time Saving o (4.60)
2) Running Cost ) L (5.40)
27) Unit Cost N (5.67)
8) Reliability o - (6.25)
Low
" 16) Operator Comfort - . .(18.75)'
24) Possibility of Modification- -~ (18.00)
19) Complexity L - (15.00)
+ 11) Space Requirement o : -~ (14.33)
" 5) Re-sale Value _ - - (14.00)

 30) Effects on Safety o (14.00)

L}



- 7)
12)
- 8)
1)
6)

5)
11)
129)
23)
7 18)

1375 -

(S)UMénégéﬁeﬁt”Lé§el Five

High

Time Saving MR E

Effects on Quality
Reliability

L e

(4.33)

(5.00)

(5.69) .

(6.50)

T

o (6.67)

: (25.00)

(24.33)

. (21.00) - o

(16.33)

o7 (16.00)

- (6) Management Level Six

Sample tooisméll;for meaningful coﬁpérisdn.: v

Initial Cost _ \
Relative Advantage ot
Low 5‘=:?"E"
Re-sale Value ‘
Space Requirement o
Sophistication of Machine
Perceived Risk of Adoption
Effects on Noise' o

foane

i e

P

.
it
A
&
PR
i
«
i
]
i
.
L
*
T
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MANAGEMENT LEVEL IMPORTANCE MEANS: SURVEY I

.Illll‘.lil"
— I][I]Illllllll
— — — — S—

- — e S —— — — — — —
— e — — — T — ——— — S —

e o S . S | S —— — — —— T — — S
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IIIII.IIIIIIIIIIII"II[II]!I]III']III'III

I]II[IIII]II]I[II]]I

-lll.lll.[-lll.lllll]].ll.ll]l-llll-llnl.ll-t.lll

‘1 = Management Level One
. .2 = Management Level Two
- 3 = _Management Level Three

4 = Management Level Four
' . 5 = Management Level Five

6 = Management Level Six



7)
1)
3)
12)
8)

18)

- s)

16)
30)
15)

3)
27)
7)
13)

1)

€
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CHARACTERISTIC IMPORTANCE MEANS: SURVEY I

Educational Level

High

Time Saving
Initial Cost

Rate of Return
Effects on Quality
Reliability

Low

Effects on Noise
Re—-sale Value
Operator Comfort
Effects on Safety
Need for Retraining

-tl) None: .

(2.50)
(3.25)

(5.00)
(5.50)
(6.25)

(26.00)
- (24.00)

7(21.50)

(21.50)

©(21.00)

= (2) City and Guilds:-or Similar

“High -

Rate of Return

Unit Costs

Time Saving :
Variations in End Product -
Initial Cost "

. “Low | RN

19)

23)

29)
24)
15)

6)
30)

—

Cdﬁﬁlexit& ' S

Perceived Risk of Ad0p£ion.'

Sophistication of Machine - -

Possibility of.Modification

Need for Retraining -
Relative Advantage
Effects on Safety

' (3.00)

~(3.00)
L (4.25)
(5.00)

. (5.60)

(24.00)
. (21.00)
(19.50)
(16.67)
(16.00)

3, (15.00) -
(15.00)
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:‘(3) HNC or similar

. 7) Time Saving -
3) Rate of Return

" 12) Effects on Quality

- 27) Unit Costs

2) Running Costs

Low

19) Complexity

- 24) Possibility of Modification-
~ 29) Sophistication of Machine

23) Perceived Risk of Adoption
18) Effects on Noise

11: (4) First Degrée‘- !

- (5.25)
C(5.77)
- (6.31)
" (7.36) .
o (T7445)

L 0057y
. (20.36)
,(20.00) .

».(19.38)

.

-----

High

7) Time Saving
- 27) Unit Costs = .
10) Energy Requirements LT

8) Reliability i RN

12) Effects on Quality o
13) Variations in 'End Product -

1 .1'.‘

Low

—_—

18) Effects on Noise |
22) Observability of Results ~
'30) Effects on Safety’

15) Need for Retraining
19) Complexity T

L (3.68)
L. (5.00) -
<o v, (7.00)

- (8.21)

L (8a24)
it < (8.29)

(26.00) -
(15.30) °

'(15.00)

O (14.67) -
S (sa3) -

(5) Higher Degree

Sample too_smali-for'meaniﬁgful analysis.

ey

L(17.50)

%
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QUALIFICATIONS IMPORTANCE MEANS: SURVEY I
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"1 - None'

2 - City and Guilds or Similar

.3 . =_HNC or-Similar

4 = First Degree
5 = Higher Degree
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CHARACTERISTIC IMPORTANCE MEANS: SURVEY I

Age Range
(1) 21-30
High
12) Effects on Quality (1.00)
28) Availabilty of Technical Advice (2.00)
1) Initial Cost (3.00)
8) Reliability (3.00)
26) After-sale Service (4.00)
Low
25) Supplier's Reputation (21.00)
13) Variations in End Product (20.00)
18) Effects on Noise (19.00)
22) Observability of Results (16.00)
23) Perceived Risk of Adoption (15.00)
(2) 31-40
High
7) Time Saving (3.22)
3) Rate of Return (4.50)
1) Initial Cost (5.63)
27) Unit Cost (5.89)
2) Running Cost (7.71)
Low
19) Complexity - (20.29) -
29) Sophistication of Machine (19.20)
30) Effects on Safety " (18.40)
16) Operator Comfort (18.17)

18) Effects on Noise . (17.40)



381

(3) 41-50
High
7) Time Saving (5.00)
27) Unit Cost (5.90)
12) Effects on Quality (6.40)
3) Rate of Return (7.25)
17) Effects on Labour Requirement (7.75)
Low
18) Effects on Noise ) (21.63)
29) Sophistication of Machine (19.20)
19) Complexity (19.42)
23) Perceived Risk of Adoption (16.86)
24) Possibility of Modification (16.86)
(4) 51-60
High
7) Time Saving ’ (3.57)
12) Effects on Quality . (4.63)
3) Rate of Return - (5.57)
1) Initial Cost ) - (6.38)
27) Unit Cost (6.43)
Low
30) Effects on Safety (18.50)
23) Perceived Risk of Adoption (18.00)
15) Need for Retraining (17.67)
16) Operator Comfort (17.33)
18) Effects on Noise (17.00)
(5) 61+

Sample-too small for meaningful comparison.



382

AGE RANGE IMPORTANCE MEANS: SURVEY I

Bt et — sy S— o — — — — — — i, W s . e, St s St St et et S et i o e et S S St

oo oNeoNe] oNeoNeNe OO0 0O0 oNeNoNoeReRe
(=Nale] o O wn Qo oo =NeolaolelNelNs) i OO oo
s e ¥ K K * =+ s K . s+ * e K - e o » = ¥ F K * & = 8 .0 =
I~ W 0 Oy O —~ O Wy M~ o~ 00 O IS oM T NN
— — — — — - — —
[eod ~o ™~~~ Mo ~OO~OoOn M cooOonMmMoo o
1,.. JomﬁssmmmﬁﬁmﬁqJSO?8%%%0&?4.255
. *« & s = . * @ - . = » . - . . * @
CONMHAOARMMNEOE T OIS MNRNO AN MM 00 0T WO DT O
— — - — o o — o~ - — — —
O o O~ NOWNWOOOMOM~RO N MO~ OWWWMO 3&3
[« =] NONONUMNNTOM O WS~ O 000 00 WA ™ —
*® & & s & 2 * = v @ . @ .« 8 ®© = 2 @ . & » * @& &
H O HOOMNOTONWOOMTEMN 1O o~ O W~ N 3 Oy
~ o~ —~ o~ e ] — o~ [ e e N B e I B I — e
M—~000O0ONO OO~ MOONO N RO MO O
*® @ & 8 = s » » L] L N - ® & » . & = *® ® * a
NS T AN AN D A N INANINO0ONNS O TN OT T INAN N 0
— o~ — e [ R R B A e B A ] — o~
Oooom OO0 000000 o NeNe) o o Qo o000
cCowno NOO0OOO0O OO0 O sl eNe) o oo [N eleNe
. . K . o . K e = ® e X ' . ® K
O~ 0o N OOTD ~HO Oy — o~ (&'} O —~ O~
— — o~ — e — — o~ —
123&56?890123456?890123:&.%6?890
L I B A B B B I I I B S o B o I o o | NN M




383

App 6

CHARACTERISTIC CHOICE HIERARCHICAL CLUSTER ANALYSIS: SURVEY I

Clusters at the 95%Z Level

(4) Production Manager (l4) Works Manager
(10) Production Engineering Services Manager (9) Production Engineer

(35) Project Engineer (36) Manager Special Products Unit

Clusters at the 92.5% Level

(1) Chief of Production Engineering Services (11) Manufacturing Manager
(4) Production Manager (14) Works Manager (10) Production Engineering
Services Manager (9) Production Engineer (42) Production Manager

(12) Works Accountant

(35) Project Engineer (36) Manager Special Products Unit

Clusters at the 907 Level

(1) Chief of Production Engineering Services (1ll) Manufacturing Manager
(4) Production Manager (14) Works Manager (10) Production Engineering
Services Manager (9) Production Engineer (42) Production Manager

(12) Works Accountant (40) Area Manager '(22) CAD Manager

(27) Manager (23) CAD Operator

(25) Technical Director (26) Drawing Office Manager

(35) Project Engineer (36) Manager Special Products Unit
(31) Production Engineering Manager:

(7) Production Engineer (6) Production Engineer

Clusters at the 87.5% Level

(1) Chief of Production Engineering Services"(11)-Manufacturing\ﬂanager
(4) Production Manager (14) Works Manager. (10) Production Engineering
Services Manager (9) Production Engineer (42) Production Manager . - |
(12) Works Accountant (40) Area Manager (22) cap Manager’

(27) Hanager (23) CAD Operator

(25) Technical Director (26) Drawing Office Wanager

(35) Progeet ﬁngineer (36) Manager Special Products Unit )
(31) Production Engineering Manager

(?) Production Engineer (6) Production Engineer -
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Clusters at the 85Z Level .

(1) Chief of Production Engineering Services (11) Manufacturing Manager
(4) Production Manager (14) Works Manager (10) Production Engineering
Services Manager (9) Production Engineer (42) Production Manager

(12) Works Accountant (40) Area Manager (22) CAD Manager

(28) System Manager (27) Manager (23) CAD Operator

(25) Technical Director (26) Drawing Office Manager (19) Chief of
Engineering Computing

(16) Production Engineering Services Manager (35) Project Engineer
(36) Manager Special Products Unit (31) Production Engineering
Manager

(44) Works Accountant (45) Materials Costing Officer
(15) Works Accountant

(2) Production Engineer (7) Production Engineer (6) Production Engineer

Clusters at the 82.5% Level

(1) Chief of Production Engineering Services (1l1) Manufacturing Manager
(4) Production Manager (14) Works Manager (10) Production Engineering
Services Manager (9) Production Engineer (42) Production Manager

(12) Works Accountant (40) Area Manager (22) CAD Manager (28) System
Manager (27) Manager (23) CAD Operator (25) Technical Director

(26) Drawing Office Manager .(19) Chief of Engineering Computing

(17) Manufacturing Manager (16) Production Engineering Services Manager
(35) Project Engineer (36) Manager Special Products Unit (31) Production
Engineering Manager (3) Production Resources Manager (43) Production
Engineering Manager

(44) Works Accountant (45) Materials Costing Officer
(15) Works Accountant (29) Director

(2) Production Engineer (7) Production Engineer (6) Production Engineer
(46) Design Engineer

Clusters at the 807% Level

(1) Chief of Production Engineering Services (11) Manufacturing Manager
(4) Production Manager (14) Works Manager (10) Production Engineering
Services Manager (9) Production Engineer (42) Production Manager

(12) Works Accountant (40) Area Manager (22) CAD Manager (28) System
Manager (27) Manager (23) CAD Operator (25) Technical Director

(26) Drawing Office Manager (19) Chief of Engineering Computing _
(17) Manufacturing Manager (16) Production Engineering Services Manager -
(35) Project-Engineer -(36)-Manager:Special Products Unit- (31)-Production ' -
Engineering Manager (3) Production Resources Manager (43) Production '
Engineering Manager (41) Chief Production Engineer (38) Chief . '

Development Engineer (37) Accountant (44) Works Accountant
(45) Materials Costing Officer '
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(15) Works Accountant (29) Director . (34) Chief Development Engineer

(32) Quality Control Manager (20) Section Leader (30) Technical
Director (18) Assistant Production Director -

(2) Production Engineer (7) Production Engineer (6) Production Engineer
(46) Design Engineer
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App 7

CHARACTERISTIC IMPORTANCE HIERARCHICAL CLUSTER ANALYSIS: SURVEY I

Clusters at the 97.5% Level

(45) Materials Costing Officer (34) Chief Development Engineer

Clusters at the 95% Level

(45) Materials Costing Officer (34) Chief Development Engineer

Clusters at the 92.5% Level

(45) Materials Costing Officer (34) Chief Development Engineer

Clusters at the 90%Z Level

(3) Production Resources Manager (46) Design Engineer
(44) Works Accountant (45) Materials Costing Officer (34) Chief

Development Engineer (12) Works Accountant (15) Works Accountant
(47) Design Engineer

Clusters at the 87.5%Z Level

(37) Accountant (39) Controller Capital Investment

(29) Director (3) Production Resources Manager (46) Design Engineer
(44) Works Accountant (45) Materials Costing Officer (34) Chief
Development Engineer (12) Works Accountant (15) Works Accountant
(47) Design Engineer (1l4) Works Manager (33) Production Manager :
(30) Technical Director (8) Technical Director (35) Project Engineer
(31) Production Engineering Manager :

Clusters at the 85%Z Level

(37) Accountant (39) Controller Capital Investment (29) Director

(3) Production Resources Manager (46) Design Engineer (44) Works
Accountant (45) Materials Costing Officer (34) Chief Development
Engineer (12) Works Accountant (15) Works Accountant (47) Design Enginee
(14) Works Manager (33) Production Manager (30) Technical Director

(8) Technical Director (35) Project Engineer (31) Production
Engineering Manager (43) Production Engineering Manager (10) Production
Engineering Services Manager ' :

eemeee = e . —(6) _Producticn_Engineer ..(26) Drawing Office:Manager._.
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Clusters at the 82.5% Level

(13) Works Manager (37) Accountant (39) Controller Capital Investment
(29) Director (3) Production Resources Manager (46) Design Engineer
(44) Works Accountant (45) Materials Costing Officer (34) Chief
Development Engineer (12) Works Accountant (15) Works Accountant

(47) Design Engineer (14) Works Manager (33) Production Manager

(30) Technical Director (8) Technical Director (35) Project Engineer
(31) Production Engineering Manager (43) Production-Engineering Manager
(10) Production Engineering Services Manager (41) Chief Production
Engineer (19) Chief of Engineering Computing (23) CAD Operator

(24) Technical Director (38) Chief Development Engineer

(2) Production Engineer (7) Production Engineer (35) Works Manager

(6) Production Engineer (26) Drawing Office Manager (18) Assistant
Production Director (40) Area Manager

(42) Production Manager (17) Manufacturing Manager

Clusters at the 80Z Level

(13) Works Manager (37) Accountant (39) Controller Capital Investment
(29) Director (3) Production Resources Manager (46) Design Engineer
(44) Works Accountant (45) Materials Costing Officer (34) Chief
Development Engineer (12) Works Accountant (15) Works Accountant

(47) Design Engineer (14) Works Manager (33) Production Manager

(30) Technical Director (8) Technical Director (35) Project Engineer
(31) Production Engineering Manager (43) Production Engineering Manager
(10) Production Engineering Services Manager (41) Chief Production Enginee
(19) Chief of Engineering Computing (23) CAD Operator (24) Technical
Director (38) Chief Development Engineer * (2) Production Engineer

(7) Production Engineer (5) Works Manager (6) Production Engineer

(26) Drawing Office Manager (18) Assistant Production Director

(40) Area Manager (25) Technical Director (32) Quality Control Manager
(27) Manager (36) Manager Special Products Unit (42) Production Manager
(17) Manufacturing Manager (9) Production Engineer





