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ABSTRACT

Implementing Innovations in Organisations

Ho A. Roff

Initial investigations with six small and medium sized firms were
carried out where innovation of products and processes played a major
role. On the basis of preliminary analysis one company was chosen for
an in-depth investigation and analysis through participant observation.
Innovation implementation situations were identified in the manufact-
uring unit of a small engineering firm and studied through observation
of the process and in-depth interviews with participants. The concept
of technological innovation was widened to include structural innovation
and a theoretical framework was developed to describe and promote the
innovation implementation process. This linked a classification of
innovation with organisation structure and sppropriate decision making

process.

As a result it was found that the innovation process was only
influenced marginally by overall structural characteristics of organi-
sation, It was more influenced by the local structures made up of the
individuals actively involved in the process - their decision making
and communication patterns with each other and other parts of the org-
anisation. :

As these local structures were composed of different people for
different innovations or changed in composition as the innovation
implementation process proceeded, a need for one person to act as over-
seer =~ interpreter and integrator emerged. The researcher found her- ___...
self fulfilling this role. Further work was carried out in examining
this key role through an analysis of the researcher's own contribution
and role within the company in innovation situations. This also contri-
buted to the research process in its implications for research methodo-
logy, particular the Action Research model where the researcher is
actively involved in learning and change. : !
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Organisation of the Thesis

The inseparability of the chsnging objectives of the ressarch
and the differsnt pheses of research role are introduced and 'flagged!
in Chspter I, Personel issuss and insights relevant to the researcherfs
role zre given., It is essential to understand this perspective for it
illuminctes end binds togetharthe whole of the research work with its
emphasis on understanding and learninge.

Chepter II contains the mein literaturs relevant to the thesis
end Chapter 111 sets cut the msin methodological consideratiens which
have influenced the present design, end shows how & philoscphy of
research cmerged over time. Tho next tuwo chapters (IV & V) are con-
cerned with the actunl fieldwork in the organisation,vwhile the findings
on innovation end findings on role are set out &n Chapters VI & VII
respectively, A summory of findings,'implicationa far resszrch role
and contributions to understending the innovation process are included

in Chapter VIII, together with some possible areas for further research.
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CHAPTER I

Introduction

Ag I started research work within one particular company, snd as
wvork progressed, my understasnding of both the research task (how to go
ebout it) and tho area of research (uhat I was looking at) underwent s
change, £t the beginning I think I could say that I wes firmly in the
camp of traditional problem-solving: i.e. innovation implementation
gituations could be studied, informaticn compiled and categorised,
conclusions drawn end guidelines for future innovation situstions rec-
commendeds The art of the soluble:-

"Good scientists study the most important problems they think

they cen solve.s It is, after sll, their professional business

to solve problems, not merely to grapple with them."

(Medawar 1967)

For successful action, what was needed wes to know what would be the
results of eslternetive courses af esction and therefore to be able to
select the course most suiteble for the company's purposes - so I
thought, The goel was prediction end control, Proof of & correct
course of action was in successful implementation., Uhat I discovered
was that anything predictable was so only on sccount of its 'fixed’
nature; and that where people were involved (and perheps more so in
lnnoyatory situations where theo very nature of the game is change and
flexibility) predictability became & nonsense., UWhset would work and
be true in one situstion, no longer applied =~ or did not necesserily
apply in another, There could be speculations, theories, classifi-
cations, observed regularities but nover & certein re-spplication of
'the solution', Uhat I was left with was not a eolving of problems

or an expleining of mysteries: more an identifying of problems.



Schumecher divides problems into teo kinds - those able to be
solved (convergent) and those not ablc to be solved (divergent), He
says:

"Convergence may be expected with regard to any problem that does

not involve life, consciousness or self-awarcness."
On the other hand:-~

"Divergence incorporates elements of fpeedom and inner experience

seses divergent problems cen not be solved in the sense of estab-

lishing the 'correct formula'. They cean however be transcended

by forces such es understanding, empathy etc."”

Innovation falls into the divergent category: all sorts of rec-
commendations could be found to work in one particular isolated instance
but these could not be repeated. The transcending force thaot seemed to
ertse out of the tensions of disparate innovation situations, however,
wase that of integration, based on indfviduals' porceptions esnd under-
stonding both of themcolves and others. |

Let me regress & little to meke this clear, Fy initial ares of
research (ss steted on registration forms) wes: "An investigation into
decision-making processcs during the steges of initistion end intra-firm
diffusion in technologiczl innovation" by which I meant -~ uwhen a
firm decides to innovate how does it make that obstract decision into
@& practical reality? - uwhat is the process that is gone through? -~
how conscious is this process? « who is involved? - how do they
interact? =~ uwhst are the effects of the way the process is handled?

- eote, etc. All fascinating stuff, - off we go, - observe, inter-
view, gather dats, anslyse, ewaluate, theorise, recommend., #hles, it was
not so. This was all outside of myself -~ I had forgotten to tak®

myself into consideration,

As I began work inside the firm I found I couldn't do it asll from

s detoched 'outside' position, Because of the very nature of innovatory



situstions and the intimete interwsaving of personalities and sction
I neaded to know more about the company and the pomople involved -
vhat made them tick? -~ hou did they see their job? -~ how did they
ses themselves end their role within the company? - uwhat was their
perceptioé of others? etc, Theseo sorts of questions mzde necessery and
accepteble & different erder of data of a more subjective and anecdotzl
kind, But, I hastened to reassure mysslf, there is prscedent for this
in the concept of 'grounded theory' -~ &0 proceed, with caution!

1 got to know the company - 1 had & 'feel! for what wes happening
- I became femilier with factory life and roufinss - uwhat was normael,
what was out of the ordinery: I understood the context of the innovatory
situations I wss looking st. With thils ceame acceptence, familiarity
with personnel ot &1l levels from cleaner to tool room to industrial
engineer, : Incredible ss it may sound, I still thought that 1 was safsly
obsorving from outside -~ & moré participstive position perhaps, but
not outrageously so0.

thet I wss unavare of, during that time, was that method end task
sre inextricebly bound up: as my method (ways of gathering information)
changed, so my taek subject imperceptibly changed toco. Questions that
I now asked myself were - do members of the firm #Emselves ses the
process that they ore going thooogh? « czn they see the totelity of
the situstion? <~ do they leern from tsking part? - do they apply
eny learning to enothsr innovatory situation? -~ uwhat is their under-
standing of Innovation?

You could say that the Firét questions that pre-occupied me were
to do with the gituation: the second questions were to do with the
people: the third set wvere to do with the angle in the situation,.

The more I looked at this, the more I began to guestion and exam-
ine my own rols - and the more I became aware of the significanpe my

role wes teking on in the Innovation implementation process: - I uas



part of the very thing I was trying to study!

I became sware of the significant way in which I was being used
es part of the innovation implementation process by members of the firm
- ap an identifier of (possible) problems, ss o communicator, integ-
rator and innovator, This led mo on to examine the specielist role of
the integrator through my oun experiences. This wss not something
planned st the boeginning of the research programme, but gomething of
{mportsnce which evolved from a combination of the nature of the res-
garch and my oun pers&nality.

I cen see how the research aebjectives have shifted focus over time.
Again this was not planned and although the objectives finally emerged
out of an evolving shifting research programme, my real contribution
is in the very combinstion of different elements, So that instead of
answering the guestions <~ uwhat were my objectives and how did I
teckle them in the research progrzmme and what contributfion have I madse
to existing knowledge, I would reverse the order and say - this is
vhere I started, this is uwhast happened ond how I and the research task
and topic changed, and this is my ultimate contribution in terms of
underctending the Innovation implementation process. I feel that this
is en equally velid and‘rasponaible way of doing research, with en
equally valid and responsible outcome,

On the basis of snalysis of data from various innovation situations
a theorotical fromeuwork for classifying innovations was developed,
together with supgested appropriate organisstional structures for
decision msking and implementation. The conceptualisation of this
model of innovation will possibly be of use to others in looking at
the totality of the innovation process. But egquslly there wass the key
plement of the role of integrator and identifier of the totality of
the processe Iy contribution also lies in the conceptualisastion of

this role. It is in the combinstion of these elements that I feel



new understending of the Innovation process will develop.
Out of the research has come:=-

(1) a theoretical framework wnderlying the totslity of the
innovation process}

(11) e framework of five mainline issues depicting the on-going
nature of innovation implementationg

(1))  tho conceptualisation of the role of integrator underlying the
understanding of the innovation process;

(1v) the combination of these slements providing for lesrning from
the exporisnce of teking part in the innovation process for the

people (organisation) involved.

In conclusion, to represent mo, the reseasrcher, as learner, permits

many (hitherto uncccoptable?) thoughts. Among these ere:-

Noy I do not have all the ansuers.

Yes, I'm still discovering, uncovering ideas and possibilities as
1 chenge as & person,

- Reseerch is an untidy business, and can rerely be neatly pcckeged
and put sway complete,

=~ This research means most and has most velue for me,

This is not to say that it is of no value to anyone else, nor is
it to present excuses for incomplete work or the on-going nature of
resqarch, but to cleaim recognition for the significance of the actusl
person involved in the reseesrch, and to try and highlight some of the

personal and tesk dilemmas faced by the researcher.



CHAPTER II

LITERATURE _REVIEY

The aim of this chapter is to review briefly oxisting theories
and concepts of the innovation situation within organisetions, and to
~ set the present research in a contoxtual fremowork. A selection hés
been mzdo on tuo countsi- (i) those studies which offer e wide bock-
ground of innovation study, ce.0e Soppho, Nabseth & Ray, end (i) those
studies more particularly affecting the interactive néture of the process
2.9, Rogers & Shoemakaf,,Bessant. fttention has been drawn to the
generelistic nature of most findings and tﬁe lack of practicel eppli-
cability for organisational managerse A specisl emphasis has been on
how prectising nonagers cen benefit fram resesrch findings aend this has
led on to studies of the rolec of innovation consultants., It was seen ae
importent to interweave sppropriate experiences from my own research
throughout the review to sald an analytic discrimination of the various

contributions.



LITERATURE REVIEWY

Introduction

The subject of innovation and the diffusion of innovations has
been fairly extensivély explored from a number of viewpoints. B8efore
briefly roviewing some of the more significant areas in relation to
this study however, I would like to clarify how this rasearch differs
from prior research in three important ways,

Firstly it is to do with the ‘'houw' of innovations. There is a
bewildering variety of case studées and reports on the why/vhers/uhen
of inncuction, but surprisingly little is knoungbout the actual exper-
ionce of managing the process. fMeny studles heve concentrated on the
determinants of edoption docisions « how ths chasrecteristics of an
innovation affact its adoption (Rogers 1971); what characteristics
ore related to innovction success (Fliegel & Kivlin 1966) etc. Ostlund
(1974) tried to use innovetien perceptions os predictors of sdoption and
similar work has been done by Heywsrd & Mesterson (1979) end Rothwell
(1977). fnother related area is the examination of adoptor cstegories
(Rogers 1962).

It is evident that this type of study has concentrated slmost
exclusively on why a particular innovation was or wes not adopted =
vhat were the facilitating/reterding factors and uhat was the measure of
success or fallure. f{leny enslysts heve tended to ignore whet heppens
to the innovation sfter adoption, uwhereas it should be clear that
adoption is only the beginning of an implcmentation process that can
leed to widely differing kinds of outcomec,

Implementetion is the process of actuelly doing the innovating. In
practicel terms most innovetions do not rely on oneo single edoption

doecisfon but on & gories of adoption docisioris affected by a peries




of veriebles and teking place over time. This ressarch eimed to study
how the intangible adoption decision became & practical reslity uwithin
the firmy 4in other words it was studyina the 'hou' of innouation
rather than the Tuhy!

This leads on to the second importent difference in approach to
prior researche Most other reports have tended to be generalistic in
epproach and outcome. They have looked retrospectively at a range of
innovation within a varicty of industries and attempted to determine
emergent patterae.-: (e.0. Rogers & Shoemaker (1971), Chokrabati &
Rubenstein (1976) ). The usafulneés of this information to managers
is limited becauss of the very general andron-specific nature of the
conclusions. For instance Rothwell (1977) has summarised the conclu-
slons of eesveral recent studiesc of thie kind to provide an indication
of the renge of factors associated with 'successful! innovetion (usually
judged on commercial criteria), But statemente such as 'good internsl
co-ordination and co-operationt; 'good use of msnagement techniques',
'an effective selling policy', are not much real help to the practising
managere
"thet does thic mesn to me in my situation uwith these people?” is uvhat
he wants to know,

Prescriptive approaches are typified by offering theoreticesl evid-
ence of supposedly key issues in the process of innovation - derived
from studies like SAPPFHOD « and then offering a sset of techniques aimed
at handling these issues. But, apart from covering almost ell asspects
of orgcnisationel well-being in what turns out to be a razhher non-
selective wayy, these key issues are different for cach orgznisaticn
and need to be handled asccording to the perticuler unique setting of
that firm and itc poeople. So this research has concentrated on pro;
viding a contingency approach to the implementation of innovations

@ithin one organisation, It is specific rather then general, with



relevance for opersting conditions withir one firm, but hopefully with

significance for others in the understanding of the process, It was

not intenced to provide prescriptive recommendstions to facilitate the
process of innovstion, as I do not believe this to be practicaelly
possible, but central to the heart of this study was the belief that
innovation implies learnina - learning of new argenisetional behaviour.

This is the third erea of difference. Technological innovstion
inevitabiy brings with it changes of &bher kinds -~ sociel, political,
psychological, organisational ete. 1In fact the manegement of innovation
could be regarded as a specific instance of the manegement of chenge.
If this is allowed then the enormous variecty of elements which may
affect the process becomes frighteningly apparent. How can anyone hope
to grepple with this morasse?

Perhaps ono enswer is for people, i.0. organisations, to be able
to lesrn from their experience of taking part in the innovation imple-
mentation process and to be ablae to take that learning forward into
new situations.s Is change just an unavoideble consequence of innov-
ation or can it be anticipated snd planned for? If we are unable to
foresse all the chenges that sre coming how quickly cen we adspt and
learn?

The research was concerned to be aof practicsl wlue ond help to the
firm wvhere work was undertaken through this emphesis on learning from
the situation. This meant teking e further logicel decision and
becoming part of the innovation learning process myself; sn finvesti-
gation of my oun role within the company constitutes an important part
of the research programme.

So the three sreas of difference betueen this research and much
prior raesearch are in focusing on:~
(1) the 'hou of the process

(11) the specificity of the approach and outcomes



(141) the understending and learning sbout theo innovstion process
for the people invaolved,

Thosoe are the three organising principles of the resesrche It is imp~
ortont to set the research in 2 historical context of other research
findings, co with these three principles in mind I propose to briefly
review other significant research findings which relate to this work,

One method of uwriting would be to select themes of importance end
present each separately, This would provide s clear-cut structure but
one which would be counter productive to the wholeness of the nature of
the thesis, Oifferentistion in this way was not seen as compatible
with the neture of the subject under discussion. Innovation requires
an integrative spproach end it was decided to use an integrative spproach
in the writing, The binding together of different sress of research
with my oun experience means that it is difficult to separates out com-
partments of specialised knouledge relating to one aspect of innovation
but therc are more important gains in an apprecistion of the uholeness
end complexity of innovation situations,

I begin the literatéve review at the historical bepinning of re-
search into innovation with economic interpretations aend then move
through the three organising principles touwards the core of the thesis

-~ the concept of integration,

Until very recently invesitgations into the nature of industriasl
‘innovation have tended to concentrate elmost exclusively upon the econ-
omics of the process, an emphasis which may be ascribed to two bsseic
reseons, Firstly, economic theory implies that Pirms sesk to maximise
the return on the resources thoy employ, so that measursment of the
gconomic benefits accrued after sdoption fs seen as critical to the
adoption decision., Secondly, economic fsctors sre perhaps easisr to

identify end measure then other less tongible non-economic factors.

Mansfield (1968) has been one of the most prolific researchers 1n’th£s



eres investigating such things as the relstionships between the rote

of &sdoption cndi=

1, The proportion of firms which hsd already introduced thé'laﬁoustion

2. The profitehility of installing the innovation

3. - The size of investment required to insteil it

4, The size of firm

5. Its grouth rete

6, Past profits ond liquidity

T The rate of return

8. & measure of riskiness at the time

9, The age distribution of existing stock

10, The average number of innovations a firm had to buy to go frop
107 to 90; adoptionA

11, The structure of the market,

From a summary of [ansfield's work the reletionchip betuween rate
of adoption and some of the purely cconomic fectors is not entirely
clear-cut., Rolationchips (profitability and size of inveétmmnt excepted)
are not consistent end economic fsctors appear to have only limited
capacity to axplein rstes of diffusion. A basic sssumption which undér-
lies most of the economic studiecs of the diffusion procees ig that
organisstional adoption decisions are motivated by the purpose of the
organisotion (assumed to be the maximisation of onc or several economic
functions) snd constrained by the orgenisation's financisl, technologicel
and human rpsourcese. However the feilure of economic interpretetions
to explsin fully the rate et which a firm is likely to adopt & new
technique has led te a search for other explsnations, HMansfield himself
stated:~

"ess porhaps these varisbles (profitebility, liquidity end grouwth

rate) sre less importsnt thsn other more elusive end essentislly



non-gconomic variables, The personol ettributes, trafining end
other characteristics of top and middle management may pley a
very important role in determingnh how quickly a firm introduces
an innovation. The presence or absence of a few men in the right
placa, who boliecvs strongly in the value of & new techniqus may
make a crucial difference,"
This is echoed by Nebseth & Ray (1974) in their international study of
the diffusion of technology indifferent countries., They suggest that
managerial cttitudes play an 1mportént part in Influencing diffusion
ratesy explicitly they sayt-
"the least tanpible factor is however likely to have the greatest
impact on the apnlication of new techniques « the attitude of
management,"
If this is trus for the adoption of on innovation it is probably equslly
true for the implementetion of an innovation, Yet once more we are left
with a rather vague implicetion for those actually concerned with innove
ation. Also it seecms strange, that if ap far back as 1968 these ideas
about the human element in the innovation process wvere jbeing mooted,
so little of it hes percolated through to practising managers. There
is still a great deal of emphasis on the hard end of technology end
economic criteriz, ond 1little on the proceéa of introducing technologiesnl

change or on the people involved.

A second tradition in the anelysis of adoption behsviour is the
study of ways in wvhich new ideas and practices spread through s popul-
otions This approach traces orginslly to Ryan & Gross's (1942) work
on the adoption of hybrid seed corn, end is approximately parellel to
wvhat others have called the 'social interaction'! approache Its major

theme is that communication is the basic process by which people become



avare of new things and decide to use them, end therefore the dynamics
of the communication process ere important to understanding fnnovative
beheviour, There are many exponents of this theory of which I willl
cite a fowy in many of the reports the original concept of understand-
ing the dxnamiog of the communication process seems to have been
watered down into observing how information or date is relayeds For
instance Chekrabati & Rubenstein's (1976) studies of NASR innovations
end their diffusion found that top msnagement interest was importent in
the product cases only and that the success of process innovations waes
dependent upon the quality of information and the specificity of relat-
ionship betuwesn the technology and some secognised existing problem,

Burke (1965) isoletes an important obstecle to innovation es being
a lack of understending between sponsor ('basiness $nnovator') and inno-
vator ('technical innovator'). The National Academy of Science Committee
on 'Principles of Ressarch Enginsering Intersction' states that ‘close
communication is criticely Swuite & Bueche (1967) in looking at success~
ful innovations in the General Electric Research Laborstoriss come up
with 'the industry-university "interface" is & factor in successful
innovation',

These examples of nocessity focus on the transferral of an innove~
ation from outside to within a company -~ s0 of course quality of
information is very important. But equally important is the manner
in wvhich informstion is communiceted. I observed this st first hand
during my recsearch progremme when the R & D department of the company
(baced ot snother site) sent off drawings and a prototype for & ncu
produck to the draughtsman et tho manufacturing unit., He then had to
redraw it to meke it posoible to pwoduce it in sufficient quantities
on existing machinery. Before production however, it had to be re-
submitted to the R & D department for approval ond there were dedays,
frustretions and nesdless 'aggro' becauso of & basic lack of under-

standing and communication., ficcordfing to the draughtsman alknowledge



of the machinery, ths tooling, the menufacturing process, es well as
direct contact with the shop floor is vital, The Industrial Enginesr
put it more farcefully:- \
"PBOple'who havs to manufacture parts ere the furthest removed frnmkx;
the ordering situation or the discussion situstion. This isn't an Ve
isolated instance., The chains of information end communication are
too lengthy; it doesn't work: there are too meny hitches snd person=
alities inuolued;uycu have to piece together vhat information you can,
Crucial people don't speak directly to eech other: things get out of
hand,"

I have guoted this at length beceuse it does seem to highlight
this basic difference between information end communication -~ and
that people in organisations are swere of this difference. Techniczlities
are not enough -~ how information is trensmitted is just as important.
There zlso scemed to be o ples to recognise the two-way interactive
nature of communicetion, Too often it seemed the attitude wss one of
being in & pessive receiver position with no felt power to contfibute or
influence events in an active wey, This wns resented, and also applied
to the ‘'industry-university interface' menticned by Suits & Bueche. Too
often scademics were seen to theorise and complle knowledge wvhich they
then wanted to bestow on industrialists without much thought for &
common language or a readiness to receive information themselves. This
lack of reciprocity is, I believe, one of the mzin sturbling blocks to
a8 deepening of the understanding of the innovation process. & lot of
intense research has been dons but remoirfunread and unpractised on the
library shelves. Hopefully recsarch of a more interactive nature,
tooted in the experiences and learning of incustrislists will have a
grester contribution to make to the dynamics of the process.

Communication has a major port in the sdoption process and to &

extent the diffusion of an innovation cen be considered a communication



process., This i5 sleo true of the intra~firm diffusion process as

the adoption decision becomes part of the company and transformed into
a tengible outcome. In the process of interpreting and sharing the
information concerning an innovation, it is clear thet the decision~
making unit will be influenced by severel possibly conflicting sets of
goals - organisetionsl, interpersonel and personzl =~ such that if
we accept a behavioursl model of the firm as proposed by Cyert & flarch
(1963) then it would be surprising if sny single optimisotion formula,
such ae it implicit in the economists! model, would prove an adequate
explenation of orgenieational sdoption and implementation behaviour.
Cysrt & Morch hypothesised that the innovative behaviour of an orgeni-
sation will differ depending upon whether {t percelves iteself as
successful or unsuccessful, Knight (1967) slso soes innovstive behaviour
85 & BESPONSE to one of two kinds of situations which areo roughly
parellel to Cyert & March's successful or unsuccessful situations, He
terms them as 'slack' or Yistress' situations.

In 'slack' conditions the firm percelves.itself as being succossful
and conducts a wide search for new idess. Knight suggests thet organi-
eationsl membarsvtry not to dieturb the internal structure and operation
of the organisation in slack conditions, but often a now group of
specielist personnel is brought in, and in spplying their skills end
knauledge these people often bring sbout innovations in the organisot-
ional structure and people, slthough these represent changes that the
company hed not plsnned on,

In ‘distress' conditions, & firm perceives itself es unsuccessful
end internsl chenges will occur rather than changes im products or
processes, The firm will emphssise cost-reduction projects, Undel

conditions of Mild distress he suggests thot tho orgonisation behaves

logically, adopting moderate rather than extrese steps or great slter-

atione,



I respect both these points of view -~ they seem logical enough
and finnovative behaviour is in some way tied up with & firm's percept-
ions of its oun success - but I think it is a less straightforuward
relationship than Knight has suggested.

In fact, when looked at more closely Knight's two categories seem
to have the seme result. In slack conditions new personnel are brought
in resulting in orgenisationzsl change: in distress conditions internsl
changes of & cost reducing nature occur, This often means moving or
reducing numbers of personnel, changing their jobs end their relation-
ship to others -~ in other words resulting in organisstional changc.
The fect that from ogutside the firm one change seems more extreme then
the other is irrelevent, Uithin the firm chenge is change, and each
kind of chenge will being with it consequences of one kind or enother,
The importent thing is how far these consequences ore considered as
unavoidable (desirsble or otherwise) snd how far they cen be anticipated
and planned for. ©Success in managing the innovstory process requires
accompanying plenned organisational innovation or =t lecast the ability
to recognise change and learn from ft, fis seid before innovation
implies learning new organisational behaviour.

Also, in Knight's terms, the compeny I was in, was opernting under
both slack and distress conditions, Managément pereeived the overall
'successful' trend abd brought in new personnel (specifically the
Industrial Engineer aend the Production Engineer) resulting in organi-
sationel change i.e, new systems of iequisitiun and the setting up-of
en Industrial Engineering Department, They were slso aware of the case
in which the company could lose its successful imasge and operated
according to distress conditions, i.e. continusclly trying to cut costs
through time/energy/material/lebour saving exercises. (cf Smith-
Petersen profile,)

It isn't o easy in practice to distinquish between sleck end



distress. Obviously at extreme ends of the continuum ths difference is
clear, but many organisations are caught in the middle someuhere,
oscillating almost dofly from success to distress., The overoll trend
may be upwerd and successful, but in the doy to dey minutiee of organi-
sstional affairs perceptions of success can chonge very quickly. Fs
one manager said:

"It all depends eees"

11lustrating again tho frustrotions engenderad by gencralistic theories,

and supporting the contingent specific approech.

- There can slso be conflicting perceptions within the same company.
For instance, mansgement perceived the firm'c success in terms of full
order booke., In order to kesp the books full end to ensure that more
work could be taken on they introduced foute cards as a method of
ensuring & more even flow of work from section to section, Success on
the shop floor however wuas mpoasured in terms of having stock-piled a
little mound of work to be done noxt to your bench, UWith the intro-
duction of route cards these stock piles tended to diminish. The people
an the shop floor interpreted this (especinlly in these times of high
unemployment) as the first signs of s shortnge of work - with all
the enguttg feors of lack of overtime or redundancy - and tried
harder to hoerd work, giving them the visible security they needed.
Try as they might management could not convince them of full order
books. So two sets of pecople had perceptions that were in direct con-
flict and which caused them to pull against each other.

Knight's proposals aleo lsad naturslly to the conclusdion that
successful firms meke more radical snd more frequent product and poo-
cess innovations then unsuccessful firms (redicalness boing the degree
to which an innovetion departs from the present operation of the
existing organisation). This may be so, and at the beginning of my

research I thought the degree of rodiceslness might be important, but

as research progressed I found that this was largely immsterial snd



that what mottered was how the process of innovation wes handled,
regardless of the type of innovation. /ssociations of distress or
gleck do hsve implications for the innovation process however, pert-—
icularly with regard to time pressure. If the firm is seeking to
change in order to survive it is more likely to adapt existing pro-
cedures than to adopt the more risky approach of bringing in nevw
products or processes, and this had application for the ensuing imple-
mentstion. The ghortage of capitsl, resources ond time will often
mezn that the process is hurried; there will be less inducement to
carefully exemino what chenges the innovetion will make and how these
changee cen be planned fnd prepared fore I think we cen all recognise
the temptation, perticulerly when time is short, to concentrate on

'‘contont! rather than 'process',

In connection uith perceptions of slack and distress Carter and
Willdams (1957) isoloted 24 charactoristics which they claim sre present
in progressive firms but absent in non-progressive firms. (Ex, 1)

They suggest o number of factors which srs likely to influence posit-
ively managerisl attitudes towards new tochnology incorporated in
products and processes, butagain I find their conclusions disturbingly
generalistic with not 2 great desl to say to a prooctising mznager,

A number of other studiss suggest a positive associastion between
certeain forms of orgenisational structure and a firm's overall recept-
ivity to innovation, Most of these studies build on the findings of
Burns & Stelker, first published in 1961, Prior to this, houwever,
Joan Woodward (1958) in s study of the orgenisational structure of 203
firms, found that those using similar technical methods had similar
organisational structures and that there waes a reletionship between
successful performance and the organisationel structure within each

industry,



EXe 1

Characteristics present in technicelly progressive firms and

absent in unprogressive firme, (Cottpr & Williems (1957))

1, High quality of incoming communication

2, A deliberate survey of potentisl idezs

3. A willingness to share knowledge

4, A willingness to take new knowledge on licence and to enter
Joint ventures

Se K readiness to look outside the firm

6. Effective internal communication end co-ordination

7. High stetus of science and technology in the firm

8« & consclousnoso of costs and profits in the R & O departments
€if eony)

9. Rapid replacement of mochines

10. A sound policy of recruitment for management

11, An ability to attract telented people

12, A willingness to arrange for tho offective treaining of bteff

13, Upe of mansgement techniques

14, Identifying the outcome of investment decisions

15, High quality in the chief oxecutive(s) |

16, fdequate provision for intermediate menagers

17. Good quslity in intermediate manegement

18, /n shility to bring the best out of manasgers

19, Use of scientists and technologists on the Board of Directors

20, A readiness to look chesd

21, A high rate of expansion

22. Ingenuity in getting round metericl and equipment shortages

23, An effective selling policy

24, Good technicsl service to customers



Following separate studies of two companies, zn engineering
concern with very laerge developmental interests, end a reyon mill,
Burns identificd two types of monagement practice almost diemetricslly
opposed to each others The authors relate that nelither of these pract-
ices hed been consciously edopted by management but none the less both
practices appesred to operate effectively., They sayi-

"eee ONe system to which wo gave the name 'mechanistic' appeared

to be appropricte to an enterprise operating under relatively

stable conditions, The other ‘orgenic' eppeared to be required
for conditlions of change."
See Ex. 2 overleaf.

They teke this further in their study of twenty oclectronic firms
wvhere they tried to elucidate factors making for succeesful snd unsuc-
cessful innovation - saying that unsuccessful firms fail to adept
their orgoniection structure and mznegement sgyle to meet the demends
of technological change (i.e. they sre mechenistic) snd that succeasful
firms do so edept (i.e. they are orgenic). They also point out that
there is s relstionship betueen the different organisstionsl structures
and the norms and beheviour of members of the system: low structure
appears to be oppropriate for s changing environment and high structure
for o stable environment,

The main implication of Burns & Stelker's work in the present
context is that organic cystems are better able to accept change in the
form of new technology than are mechonigtic systems, Hence firms wvhose
cubsystems are relatively formel are likely to be slower to adopt nsu
technology.

that are the implications of this for the process of implementeation?
Ags we have secen it is suggested that organic firms are more likely to
adopt innovations successfullyj; that thoy are better able to adapt

to change because of reletively informsl low orgenic structure.



EXe 2 liechonistic_and Orgsnic Systcms QBurns & Stalker 19612

Mechanistic systems ere characterised by:-

- the specialised differentiation of functiocnal tzkks into which the
problems and tasks facing the concern as a whole ere broken doun,

- the abstract nature of each individual task, which is pursued with
techniques and purposes more or less distinct from those of the
concern as & whole,

- the reconcilistion for eech level in the hierarchy of these
distinct performances by the immediate superiors vho are elso in
turn responsible for seeing thot each is relevent in his ouwn
special pert of the main task.

- the precise definition of rights and obligations and technical
methods attached to each functionsl role.

- hierarchic structure of control, suthority and communication.

- a reinforcement of ths hiererchic structure by the locotion of
knouwledge of actualities oxclusively st the top 66 the hiersrchy,
uhere the final reconciliction of distinct tasks snd essessment
of relevence is meda,.

- a tendegncy for interaction between members of the concern to be
vertical, i.e. superior/subordinate.

- a tendency for operations and working behaviour to be governed by
the instructions znd decisions issued by superiors,

- insistence on loyzslty to the concern end obedience to supsriors
as 8 condition of membership.

- 2 grester importence and prestige attaching to internsl (local)
thon to generel (cosmopolitan) knouledge, experience and skill,

Orgnanic systems are characterised byt-

- the contributive nature of special knowledge and experience to
the common task of the concern.

- the 'realistic' nature of the individual tesk which is seen es
sot by the totsl situation of the concern.

- the adjustment end continual de-definition of individual tasks
through interaction with others.

- the shedding of 'responsibility' as s limited field of rights,
obligations and mothods. (Problems moy not be posted upwards,
downwerds or sidewsye as being someone else's responsibility).



the spread of commitment to the concern beyond eny technicel
definition.

e network structure of control, authority end communicstion.
The ssnctions which apply to the individusl's conduct in his
working role derive more from presumed community of interest
with the rest of the working orgenigsstion in the survival end
grouwth of the firm, and less from e contractusl reletionship
between himgelf and e non-personzl corporstion, represented for
him by en immediste superior.

omniscience no longer imputed to the head of the concerns k%now-
ledge sbout the technical or commercisl nature of the here ond
now task mesy be located anywhere in the network; this location
becoming the ad hoc centre of control authority and communication.

a letersl rather than a verticel direction of communication through
the orgenisation, communication between people of different ronk,
slso, resembling consultation rather then caommand,.

a contont of communication which consists of information and advice
rather then fnstructions and decisions,

comnitment to the concern's tessk and to the ‘technological octhos'
of materiel progress and expansion is more highly valued than
loyelty ond obedience.

importance end preostige attech to affiliations and expertise velid
in the industrial and technical and commorcisl milisux external to
the firm,



Differences in structure occcur within 6ne system in relation to the
differcnt tasks of the subsysteme =~ differentistion is & product of
the number of tasks or subsystems within an organisstion, This would
presuppose that small, relatively uncomplex orgenisations dealing with
little variety would be more successful in adopting innovations. This
may be the case (and may be uhy there is such an emphasis on small
businesses at the moment} but the converse is a2lso trus, that small
firms dealing with small markets of 1limited range have also restricted
thelr intorast in innaovation. As organisstions grow ;n gize (end this
seems almost as inovitable as human growth) so there is incressing
vaerticel end horizontal differentistion, Research has shown (Lorsch
1965) that while differentiation is necessary for subeystem perform-
ancey, the ovorall eim of the organisation is jeopardised by & lack of
co~ordinetion and integration demsnded by the interdependence of the
various subsystems, This bocomes clearer if we exemine the polerities
of inteqgretion znd differentiation within sn orgasnisation on three
levels « individual, group and organisationel,

(1) Individusl Level

ng this level problems centre on issues like motivation and alienation
which account for the degree to vhich the individusl feels integrated
with the orgonisation, Secondary consequences of poor integration
include & reluctance to take risks or to strive for excellance.
Improvement étrabegies could involve & more open communicative
cHmate vhere individuals feel they have sccess to information and
decision making ~ where they 'count', In connection with this, for
individusls to be able to relete their crestive contribution to a resl
outcome 4s an important factor, as is a groster understanding or closer
contact with the market/user. Also en encouragement of external con-
tacts via conferenceg, visits, discussions, relevant journals stce -

reslly a broadening of the context of work,



(414) Group Level

Conflict - a symptom of lack of integration between groups - has
been well described: as French and Bell (1973) put it:-
Ywhen there is tension, conflict or competition between groups
some very predictsble things heppeny eoch group sees the other
group as en 'ememy' rather than as & neutral object: each group
describes the other group in negetive stereypes: interaection
and communication botween the two groups decresses, cutting off
fecdback and date input between them: what intergroup communice
ation and interaction does teke place is typically distorted and
inaccurstet each group believes and scts ss though it cen do no
vrong aend the other group cen do no right ..."
There is a lack of trust and failure in co-ordination and communicetion,
Basically these probless are concerned with a mismathh of expectation
svinced ss demanéiang too much or the wrong thing from each other, and
e feilure to understand the priorities end pressures of otheré. The
relevence of this kind of problem is clear if we view innovation as &
process involving high levels of co-operative activity, Once agein,
integration représents the dominant need through getting people to
recognise their interdependsnce and need to work effectively together.
This is bound up with valuing different contributfons and clarifying
goels and objectives, asnd & more effective climate of communication,
(4ii) Oroanisationsl Leusl
Indicetions of poor integration at this level include structursl
smbiguities and smbiguity of role: issues of control, accountability
and responsibllity, & demercation of responsibility is often observed
end boundary definition eo thot as soon ss & project reaches o transfer
point it becomes another's responsibility with no continuity between
themg 'buckpassing' and suspicion of involvementt a withdrawal into

isolated positions and a minimising of informetion flow: keeping



all cantacts on a formal basis.

that is reqguired is role clerification and e more globazl vicw of
the organisation <~ its eims and objectives. A sense of ‘pooling
resources' towards‘a common goel, Those issues cen all be viewed as
the consequence of lack of integration. Thie cagwal reletionship may
be direct, as with groups competing unproductively with one snother,
or it msy be indirect, es with louw leveols 66 risk-teking arising out
of a climate in which peoplehbhove little trust or confidence in otherss
this climste is itself the consequence of poor integration.

But going back, 'organic' does not equzl differentiated in the
narrow sense of compertmentalised; on the contrary I interpret the
term 'mechanistic'! in this insular light, Urganic7éssent1ally means
ready end eble to edapt, and Burns and Stalker lay greet emphesis on the
network of communication and interrclsoted raesponsibility characteristic
of orgenic systems, This ic am important for successful implencntation
as it is for successful adoption., Other studies confirm this view, .0
fiyers end Marquie (depertmentalism is aon obstacle) (1969), Roberts (1969)
Rogers and Shoemaker (1971), Laurence & Lorsch (1967). This leaves us
with the problem of how to promote innovative behesviour through organic
systems, Schwartz and Goldhar (1975) in their studies of prizeuwinners
in énnovation point to some positive ways of encoursging 'organib'
thinking. They suggest easy access to informetion, & free flow of
information in and out of the organication, seeking and using 'new!
(externally developed) information, regards for shering, rewards for
risk~teking, revards for accepting and cdapting to change, end encour-
agement for mobility and intcrpérsonal contacts, |

The emphasis on rewsrds smecks of behaviour modification, but
recognises that structures cennot be effectively changed without a

chenge in attitude of the people involved. The existence of formal




integrative dovices to cope with the problem of differentiation is
evident uwhen looking at organisations -~ committees, lieison depert-
ments, maktix management etc.

The tentrifugsl! tendency (Child 1977) of organisotions means
that beyond a small size, where informsl integrstion is possible be-~
couse everyone knouws everyone else and shere common gosls (though this
is quite a big assumption) there will be 2 need for formal soluttons
to the problems created by differentietion - or at least a recognition
of the problems end a willingness to overcoms them, The problems often
have the following characteristicst-

(1) communication links are tenuousj people tend to communicate
within, rather thsn between, departments,

(11) there is identity with one's own department at the expense of
integrating with other groups.

(ii4) different tasks snd process, time limits etc. harden into
'them and us' attitudes,

(iv) disputes over resource allocations,

(v) verintions in norms end values between groups.

Lorsch cays that integrative Hevices to desl with thesec problems ere
of two typos - structural and processual,
"Structural devices ere msjor oraganisational innovations, They
involve the differentiation of a separate unit that hos es one of
its functions the integration of the basic subsystems. The pro-
cessual devices may be either temporary project teams or longer
term cross~functional co-ordinating committees, but in either
casg they pravide the setting in which the process of integration
tekes place."
In 'mechanistic' organisations operating under stable conditions,
integration can be performed by stenderdised procedures, regulsar
meetings and referrel of difficult decisions upwards. Frequently it

is found that in order to introduce enother innovation a now sub-unit



" or even & new organisation is developed, creating structurel innovation
to introduce enother innovation, This can be seen in the work I did,
where the setting up of & requisition system for tooling wos a fore-
runner of the New Product Development Group. The Guarterly Meetings
with management were also & structural innovation to aid better commun-
icetion and integration, The danger here is of course that the very
structures set up to promote integration become divisive in themselves
(cf ‘makrix' management) This integration by standardisation, to use
Thompson's terms (1967), involves the estbblishment of rules and pro-
cedures vhich clannel actions of differentiated units into & consistent
pattern. But the existence of & pattern dees not automatically mean
there is integrationy integration implies understending and communi=-
cation,

In the cese of & complex and demanding enuironﬂnnt,uhlch requires

‘ rapid decisions snd frequent adeptation involving different people in
different relationships at different times}theaa procedures will be
found insufficient, They become palliative, tresting symptoms, rather
than curative and reaching the deep roots of the problem, Since the
rate of change and the complexity of the problems faced are incressing
for most growing organisations, a knowledge snd achievement of pro-
gressively deeper wsays of enabling integration becomes & major priority.
Thompson'e (1967) third category of integration touches on this. He
suggests integration by mutual adjustment involving a direct trans-
mission of informetion betusen pcople and the mutusl adjustment of
their sctions in the light of thet information. This is comprehensible
and rationally agreecsblej the problem is how can it be achieved? It
is not s0 easy in practice: the implication is 'do this and it is
dono'; but, as suggested before, routine practices (i.e, structures)
cen only change effectively wvhere there is a change in attitude, It

is not as easy es forming another committee or arranging another meetings



organisationgl members need to learn sbout themselves and their groups
and subsets and how they interact and wvhat effect this hes on their
ebility to adspt to and accept change. Buije (1981) suggests consult-
ants in innovation to help learningy Bessant (1978) advocetes the
role of an integretion specielist to enzble this processe Mheﬁ I
entered the company to study the imnovation implementetion process I
wags almost unuwittingly cast in the role of communicétor/integrator.
This was not through any merit or predilection of my own (elthough I
was willing to taoke the role as well as it being offered). Being en
outsider I was eble to see more clesrly the totality of the situation,
and having no personal invested interest was szble to help psople to
see that vholensss for themselvesy to see themselves and their inter-
actions es part of it -~ to identify and onticipate problem areas in
the innovation process and to learn from their experience of taking patt,
I examine my role more enalytically later on. UWithin the firm itself
it is ususlly recognised that there is a subset of individusls who are
responsible for making specific adoption decigiona. Clearly, thepefore,
the composition and nature of this decision meking group and the process
by which it arrives at decisions is of major interest not only for the
adoption of an innovation but elso for the way in which it i€ diffused
throughout the organisation. Oecision moking elso provides & relevant
exemple to examine the importence of people's intersctions for the
innovation process and how they can learn from their interactions.
Récognition of this underlies e study underteken by Ozenne and
Churchill (1968) in which they exasmine the adoption of & new eutomatic
machine tool by e semple of industriel firme in the mid-west of the
United States. In the case of this study the sub-group is identified
as the firm's buying centre and the focus of the research is upon the
intersctions between members of this group in arriving st e decision,

Thus this research represents o dear break with the economic research



tradition as exmplified by Mensfield et sl in that it is no longer

concerned with the firm as & single unit but with a decision making

group within the firm,

It might be helpful here to briefly review some theories of

decision mzking which may have application to the present study.

fMany disciplines have informed theories of organisetion decision

making.
(1)
(11)

(111)

(1v)

(v)
(vi)

(vii)

These include:-

pyschology = Collins & Guetzkouw (1964); Eduards & Tversky (1967)
public edministretion - Mailfick & Ven Nees (1962;3 Lindblom
(1959) 7
e politicel sciemce approach - Dshl (1961); Hewley & wirt (1968)
on interdisciplinary framework = March & Simon (1958)3 Cyert

& Merch (1963); Gore & Dyson (1964)

mathematical/economic approsch - Cooper (1958); Uegner (1969)
game theoreticel work — Van Neumenn & forgenstern (1944);

Cross (1969)

politicel/pouer process - fumford & Pettigrew (1975); Pettigrew

(1973)

These egein fall into two main clessess ~ the normative mathematical/

economic theories and behavioursal theories. Cyert Dill & March (1967)

drow our attention to this uvhen they say that the first cotegory is

derived from economics and treats business behaviour ss & rational

attempt to maximice profits. This epproach implies that firms heve

accurate information on the costs to be incurred end the benefits

atteinable through adopting particular coursec of action, and thet

decisions sre made on the basis of this information.

In recent ysars & number of attempts have been made, notably in

the field of operations reseorch, to put decision msking on this more



rational quantitstive basis. Some specific tools ere linear program=
ming, dynamic programming, game theory, probzbfity theory. These can
be used for constructing mathemstical models which mirror the import-
ant factors in the monagement situation to be analysed, and tha mén—
ipulation of such modois can provide o manager with much useful
information on vhich to base & decision, Byrnes & Chesterton (1973)
give some examples of this approsch applied to innovation snd new
ventope decisions, The difficulty with decision msking of this kind
is that it tekes place under conditions of high uncertainty, B8azumenn
(1967) argues that the 'perfect' planning process is an impossibility.,
Thus retional ‘'optimising' or 'maximising' approaches will tend to be
too simplistic; as Fumford & Pettigrew (1975) say:
"The danger with this approach is thet of over-simplifying
complex prablems in order to make them amenable to mathematiesl
analysis, for in doing this 211 contact may be lost with the
reclities of the problem and of the environment in wvhich it is
occurring.”
Simon's (1965) notion of programmed end non=-programmed decisions is
valuable heres The more programmable (and regular non-progrommed
decisions become programmsble to some extent) the decision, the more
suscoptible they are to quantitative approeches. lost mensgers and
orgenisations will sttempt to order and accelerate their solution by
developing systematic procedures for handling them. Perhaps what is
more importent is that mansgers should see non-programmed decision-
nmeling as e vehicle for learning about their oun decision-making pro-
cesses, or a mesns of building.into the organisation for the future,
processes of understanding which become sdaptable to the individual
docision situstions that they find themselves in. This learning/
fcadback/edaptive approsch will become more significent if present

trends of incressing technologicel innovation persist,



Theories of decision-making suggest that it involves a choice
betusen a set of alternatives, each of which produces @ set of out-
comes which are evealuated, Simon and hic sseociates (1959) see human
decision-making behaviour in orgenisations as encompaesing searching,
choosing ond problem solving, but with these ectivities subject to
human rectrictions such as the limited omount of information that &
human being can handle. This is the notion of 'bounded rationality!
wvhere men does not usually seek for optimal solutions, but sccepts
solutions which solve & problem satisfectorily, slthough not nocess-
arily in the best evailoble way. This restricted behasviour §s knoun
as 'sotisficing' and is in contrsst to the 'optimising' approach of
the economist,

Etzioni (1968) too criticises the traditional approcches to
decision making, but wheroas Simort"s solution is to satisfice or be as
rational ze you cen, Etzioni puts forwerd a view of 'incrementalism'

- 8mall changes involving low risk. His solution is wvhat he calls
'mixed scanning's Fundamental decisions based on the rational model
are separated from small decisions based on the incremental model,

but he also stresses the fact that 'universsl' theories of decision-
making hasve serious shortcomings se they do notcconsider the forces
gensrated in the culture in which the decision has to be teken. Bray-
brooke & Lindblom (1963) also point out the 1ittle =ccount that is
taken of the closeness of the relstionship between focts and values
vhen decisions ere being medes Psychologists (e.g. Festinger 1962)
suggest that various ego defence mechanisms can produce commitment to
severply sub-poptimzl decisions vie a process of 'unconscious rationtl-
iestion's Other theorists e.q. Cyert & March (1968), Strauss (1962)
and Pettigrew (1973) introduce the ides of power mobilisetion and
exercise to influence decision outcomss,

The innovative decision -~ a type of non-programmed decision -

is our major concern. Knight (1967) defines it as:-



‘the sdoption of a change which is new to an orgenisation and
to the rolevent environment."

Such decisions contain major elements of uncertainty. As mentioned

before Knight sees tho innovotion decision es & response to two kinds

of situstion - sleck and distress.

flost writers agree that there sre different ways of approaching
the adoption decision, in particular:-~

(i) authority decisions - these are the most prevalent within
industry and represent unilsteral decision by suthority figures,
The essentisl characteristic of this approach is thet it involves
minimum participation of the adoption unit in the decision pro-
cesse (See Taylor (1911) 3 Gouldner (1964) )

(ii) 'marketing! decisions -~ this is an attempt to modify authority
decisions by consciously 'selling' the decision to the adoption
unit: it is still taken unilaterally snd without participation,

(i1i) consultativo decisions - this process involves soms inter-
action with the edoption unit in that their opinions, idesas,
suggestions aroe sought = but the dectsion is still tzken at
another level.

(iv) participative decisions = this’process also involves a two-
way intersction bstwcen those involved in aceepting it, but it
is more on the lines of problem snlving. The adoption unit is
widely involved in identifying, evaluating and deciding activ-

itics.

There are advanteges end disadvanteges sossoclated with each of these
approsches e.q. suthority decisions are most effective for orgenisations
in torms of speed end formal acceptance. Howsver, there is & growing
interest in the innate resistonces to change which can be generated,

and in terms of successful decisions which mobilise support and commit-

ment, the psrticipative spprosch is generally agreed to be the most



effoctive, Mumford summarises the responses engendered by these
decision approanches. (Ex. 3)

In the inftisl pheses of my research I sew it as important to
classify innovations by the degree to which they departed from the
present operations of the company and to then 1link this with suggested
appropriate organisationsl structure end decision meking style., This
seemad to me to encspsulate the innoveation process, 1 still believe
this has relevance for understanding the elements that make up the
innovation implementation process but as research progressed this model
become largely rsdundant. (See Chapter VI)

flost of the innovations studied fell into one of two categoriest-

that is ocither -

5 - Hew Product, New Technology but existing fisrket, e.q. Oxford
fixator, Gsrdener Kyphosis Distractor.
or
7 = Present Product, New Technology and existing market, e.Q.

Smith Potersen nall,

fn appropriate erganisational change was suggested followed by en
appropriate decision-making process. In actual fact what wos discovered
wag that it didn't really matter what type of innovation wezs being
considered, vhat wes essential, and what underpinned each situatiop,
vere the people actively finuvolved with the innovation: - the locsl
structures that emerged of individuels concernod with decision making
and overseeing of the project: how they related to ecach other and how
they eventually related to other members in different parts of the
organisation, To put it enother uway, innovation involves a decision
making processs That is there ete a series of 'choices leading to
action', to be made by those in the organisation., Some of these choices

involve the entire organisstion ond are made by the top echelons (often



EXe 3

Llternative fipproanchaes to New Technology Adoption (MumfPord)
1. Command approachs
Stimulug > Response
fiuthoritarien N
communication Unfsvourable interpretation
(lou-power (high-power
group) group)
fceceptance Non-
with ncceptance
anxioty P
Inplementotion Hegotistion
e - : e
flienation/ Compensation Compromise UWithdrawal
Separation/
Nan-
Cooperation . High-cost Implemsntation
2a figrketing approachs
Stimulus . e .Resnonso
Selling s Favourchle but incorrect interpretstion
comaunication ,
Acceptance
Implementction
Disillusionment
Conflict/f1licnation
Se Particinstive apnproacht
Stimulus Response
Democratic Corroct interpretstion
communication/

fiequest for ideas
and agsistence

Perticipégion
Acccﬁtance

Implementation of Jjointly conceived
syctem



the initisl adoption decisions). Some inuolve smaller parts of the
entire system.and are made further doun the hierzrchy (often to do with
implementstion). In any situation where there are many decisions to

be made by different people, different styles are likely to be employed,

Also, if innovation is in fact largely a process of more of fewsr
smaell=-scale decisions pyramided into each other, then it is unlikely
that much 'rational' decision making enters into the process. Folitical
Juggling, pouwer struggdes, mutuel adjustment of intereste will all
assume greater or lesser positions, It is generally true that the
smaller-scale a decision seems to be, the less carefully it is likely
to be reviswed end analysed (Lindblom 1959), Thercofore it is probably
true that much of the decision making in reletion to fnnovation pro-
cesses is more similar to 'satisficing' than to the rational models-
despite the fact that major orgenisational commitments for the long
run may be entailed,

It was found thet recngnition of this aspect of the innovation
process had been largely overlooked (or it was too risky to acknou-
ledge it openly and so it had boen showed under the carpet) both within
the firm and in its liaisons with external members of the group or out-
side companies. A lot of emphesis was placed on the hard end of techno=-
logy, but not much importance was given to understanding snd managing
the human side, Yet as the resesrch proceeded and these issues uere
made more explicit and understandable, group members became swsre of
their importance (or were allowed to acknowledge their importance) and
vere keen to become skilful themselves in process type issues such as
communication, feedback etce It became legitimate end valusble to dis-
cuss the meaning of data, and the nature of the interactions both of
the present situation and of the innovation situation. My role of
integrator/communicator wss gradually bsken over by members themselves,

It is important to a theory of implementztion however to recognise that



decision making processes which may generate adoption decisions aor
determine the way ovents move, are not simple linear scquences, but

complex interactive patterns,

Earlier, implementstion was defined as the process of &ctually
doing the innovating, In the context of the anslysis of orgenisation-
el innovetion, implementation models describe the process whereby the
innovation deci{sion ie put into action and diffused through the rele-
vant members of the orgonisation, Such models are much less well
developed than adoption models. f(lany analysts (and managers) have
tended to ignore the problem of implementation, assuming that any
variance in the innovation after sdoption is a form of error to be
corrected rather than seeing that adoption is only the beginning of
en implementation process which cen lead to widely differing kinds of
outcomes. Ressarch into implemontstion focusses on the sequences of
changes which occur in orgsnisetions wvhen now ideas sre introduced
and on how methods of communicetion and decision-making affect both
these changes and the innovation iden itself,

There seems to be no single theory of implementation but rather
a series of insights into the dynamics of what heppens efter adoption,
Implementation as an anaclysable varisble in its oun right is first des-
cribed by Pressman & Wildausky (1973) in their study of the activitiecs
of the urbsn redevelopment programme in Oskland, They observed that
there was to date almost no systematic study of what happened organis-
stionally efter & particular policy decision was taken, Thsy note
specifically that, within the political context they studied, those who
made the policy were not those who had to carry it out; the some point
is probzbly applicable to most organisational settings - certainly

it wvas so in the compsny I worked with, and it is understandable that



it should be en, where job boundaries are clear cut and sreas of
responcibility are clearly mzrked out, But this Just throws into
greater relief the importance of recognising and understanding the
w3y in which the two parts are interconnected asnd how the change over
from policy to practice is echieved.

Pressman and Wildsusky comment further on the lerge number of
specific decisions vhich had to be made to implement the legislstion
(confirming the pyramidicsl view mentioned earlier), and the number
of points ot which almost eny of these decisions could suay the prog-
ramme in a different direction. They define implementation as the
process whereby meaning is given to 8 policy decision which has inher-
ent within it & very large number of possible meanings without one
necessarily dominating. In practice, houwever, for sach participant
in thoe process, one meaning does dominate, according to their percep-
tions o the situation and their particular interests at the time, as
mentioned before, Hyman and othors (1973) clso emphasise the importance
of the politicel intersction of different cctors in the situation and
the ways in which the idoas of the progremme are redefined, a2s time
passes, by different ectors to suit their oun purpases. They suggest
that as the implementation process becomes involved with more people,
changes in programme shape sre almost inevitable, Implementation
becomes 8 process of adjustment, compromise end accommodation of differ-
ent interests, Unless this is recognised and catered for, particulérly
by those in pousr positions who have perheps initiated and confirmed
the primary adoption decision, resistance breskdown and even rejection
can follow, FAn example can be provided from my oun ressarch in the
Smith Petersen NWail Profile, Briefly, to save time in producing the
nail it was arbitretily decided to reduce the standard of quality -
"just & 1ittle' thought top mznagement, 'reduce the finzal polishing

time's This seemed rational and essy: but for the glazer, who had



spent twenty odd yeesrs feithfully polishing each piece to a high
quelity standard, this proved well nigﬁ imposeible to do. He was cone
fused as to how much could be left undone, and 1t hurt his pride in
his work to actually turn in what he considered to bo sub-standard
work. It &slso reduced hiec self esteem end the importence he had
alueys cttached to his work and the importence he had felt pthers
asttached to his work. fore time was lost sorting this out than in the
initiel production run~through time - and thero wvere the more lasting
danmaging effects of conflict end upset cmong the wvorkers « all due
to s basic lack of understanding of how to cope with other perticipants!
invested interests,

frequently innovations sre & response to perception of efifecctive~
ness end the cttteria which generate these perceptions - e.g. Is the
firm cconomicelly competitive? Do we need to reduce menning levels?

Can we improve quality? Can we meke thls enother way so thzt people
feel more involved with the work? ete. (This hes been mentioned in
rolation to perception of sleck and distress conditions,) It is there-
fore an implicit reflection of the underlying velue-structure of the
orgenisation - o reflection which may become explicit when problems
surfeco and chenges take places Clearly these concepts of the manage-
ment of Snnovation, highlight the behaviourzl issues involved,

Overall the manzgement of innovation is well represented in the
literzture but there tends to be o greant doal of similarity in approaches
offered, Oiffusion of knouwledge about what effects innovation success
and foilure has baen widespreed but thore is still s leck of guidance in
the important zres of behavioural varisbles = in particular the sources
of resistance vhich lie in the behevioural ares. It is widely held
that the bulk of variation in the innovetion process is associated with
the human clement, but as jJjust indicated most of the literature on the

management of innovation does not attempt to consider this elcment in



any detail, It is possible to glean some information on this aspect in
looking through various studies, but they are often included as ‘asides!
and ere of a very generalistic nature, 1 have found thst general
statements suchvas ‘economic, social and ppychological factors influence
innovative behaviour in orgsnisations' (Chakrabsti 1973) cre all very
well but do not sctually help the practising manzger in his situation.

He needs an interpreter <+~ somenns to help him understand the gensral-
ities in his own context - and who can help him apply his understanding,

Over eand over again in examining the litersture on innovation 1
have boon struck by what I could call 'the great divide' betwsen idea
and practice. This is typified in many ways which esre highly relevant
to the central theme of this thesise. First there is the divide between
academic research and practicel management: then, more explicitly,
between policy and practice: this spills over morse particularly in the
erea of innovation into the divide between innovation ides ond innovetion
reality ~ adoption and implementation., In betwecn 1iss the grey area
of how to manage the transition from one to the other most offectively,

Fiore recent research has pointed to tho importance of the people
involved in the process end the skills of communication and integration
noeded to enable the process - though those skills have been usuqlly
reserved for those in menzgement positions,

Havelock's work (1977) notes the crqcial role of the intermediasry
chenge agent, who flust translate the basic innovation into terms rele-
vant to the orgonisation, The great significance of individuals and
their obility to advence or retard the process is central to this trad-
ition and ie also particulafly stressed in ‘human-relation' snelyses
such as that of Irgyris (1965)., The necessity for multiple strategies
involving different approaches for different parts of the organisation
is stressed by Rowe & Boise (1974). Bessant (1978) advocates the role

of an integration specialist.



Fttempts have also been made to develop o contingency approach
to management -~ thet is that the demands of different operating
situetions will require different patterns of management. Cetron
and Goldher (1970) devdop such a model os does Evelend (1977).

Eveland suggests a process model vhich attempts to overcome the
dichotomy which has developed betwesn adoption end implementstion
studies, by putting both processes in the same overall context, The
key notion developed is thet the process ﬁf innovation is essentially
the process of egpecification of Jjust what shape a general innoveation
ides will take, ond vhat the resctions of the organisetion to it gill
be, through & series of sequentielly-occurring aress of decision making.

Five general decision-making stages to the process are suggested
- oach characterised by a particular range of decision to be made st
that point.

(1) rqonds satting:

the staga at which genecrsal organisotionsl problems aro defined
(14)  Hctehing:
a problem from the agenda and an idea for an innovation to
meet that problem are brought together
(1314) Redefining:
characteristics of the tool derivable from the innovation idea,
and the dimensions of the problemy, are defined in torms relevant
to the orgenisgastion and to eoch other,
(iv)  Structuring:
organisational structures and processes related to operating
tho innovstion are defined

(v) Interconnectina?

rolationships botween the innovation and other parts of the
organisation and its environment not directly involued in the

earlier steges cre clarified and elzborated,



f.e Eveland points out, the cosiest stops to ignore sre redefining
and interconnecting. In redefining the invention/problem set must move
from being the property of a single individusl or small group, to being
the property of a substantizl group within the organisation, if not of
the entire organisation, Essentially this is ¢ process of communication
- a gearch for the eppropriste vocabulary to describe the innovation
to parts of the orgenisation not already sharing it (cf Ketz snd Kahn
1966 coding schemes) snd also the appropriaste means for doing so,

The process of interconnecting is partly & political process of
coclition-building within the orgenisetion -~ and is 2ls0 & continuation
of the process of redefining. In the course of developing relationchips
ocutside the innovntion unit, its perconnel are required to rethink and
redefine thelir innovation further, in terms rclevant to parts of the
orgenisation vhich may not have been involved in the original redefining
process, This con be hard to do particularly if you cre receptive to
feedbock which moy challenge your ideas or indicate chenges that could
be made, It is comperatively easy to chare information but less eosy
to sdapt your oun idezs without fecling threatened., #n exsmple of this
from my oun research is in the introduction of route cards, where greot
attempts were mede to smooth their intosduction with the foremen by @
shering explanatory meeting, yet where the foremen were left with &
feeling of uninvolvement and lack of commitment becsuss they had been
unable to contribute to the mzking up of the cerd, (it had not even
been thought that they might went to contribute,)

If these two key conceptunl stages of redefining and interconnecting
are omitted or slighted, the overall effect could be an innovation which
is largely peripherzl to the rest of'the organisation -~ and therefore
probably dispenssble,

The ease with vhich & group can mcke one of its issues part of the

organisational agenda will vary considerably, If the group is part of



the dominant coalition' (Thompson 1967) or representative of the
'ounors' of the organisation (Becker end Cordon 1966) the chances ere
strong, it is suggesteds I believe this to be true for adoption but
not so logicel or ineviteble for successful implementation, Implicitly
every innovation has e sponsor and e qroup of back-up people interested
in it but they still have to be skilled in communicating and promoting
the innovation in the orgenisation. Skills of interconnecting and
integrating do not belong as of right to the dominant coalition or
those possessing most hicrarchiesl power, although this would seem to
be a generel belief of many management writers,

Integration as a functional specialism has been recognised already
in 8 piecemeasl fashion - most menager's job descriptions include
espects of co-ordination, planning and lioising, Gelbraith (1977)
tekes this further in his work on organisastional design when he puts
forward ideas for a new integrative role for menagers:

"The menagers who oocupy these roles do not supervise any of the

actual wvork. Instead they essist thosee who do, so that the vork

is co-ordinated in the best interest of the organisstion, This

is the genersl maneger's job, but hec does not have the time when

the organisation tasks become diverse and uncertain. The integ-

rator becomes a little general msnager with respect to the part-

iculer decision process for vhich he is responsible,”

Sayles & Chandler (1971) in their study of NASA focus on the new
management spproaches which are needed, particularly in large scale
organisations, though problems of integration are also experienced by
smaller organisations as a response to externsl complexity. Needs for
integrative process type skills sre also evinced where "a high degree®

of interdependence is combined with demands for autonomy and orgsnis-—
ationsl and professional freedom.” Instead of concentrsting on the

traditionel asspects of managerisl behaviour - e.g. planning, directing,

controlling, -~ more importance is attached to things like bargaining,



confrontation, inbtervention, coaching, negotiating etc,

Other recent research thinking on the nsture of danagement (esge
Mintzberg 1973, Stewart 1976) suggests that management is essentially
a fragmented activity cerried out under pressure, Typically problem
solving is cheracterised by a pragmetic approach and snlutions based
on strobegies and rules of thumb developed from previous experiences,
g0 that managers may have difficulty in getting close enough to integ-
ration praoblems to form an objective and reslistic diagnosis, or they
are too close to some problems to be able to evaluate objectively the
issues or the Best response to them, Uith innovation this can teoke
the form of incroasing psychologicsl commitment to an idea so that
resource allocation decisions spnear not aos a new set of decisions to
be made, but rather es e simple and logical extension of =2 series of
implicit commitmonts already mede, Simon (1976) has commented on the
strong tendencies toward "following up sunk costs" which exist in
organisations.

Equelly it is sugoested thzt they are too far removed from some
problems to get adequate feedback = they get e distorted story if
they get one at all (or it is gerceived es such by some organisational

rembers)e They sre too far removed from operational levels to enable‘
implementation and understanding of strategies e2imed =t reducing
integretion problems, and have 1little time for reflection so that
gymptoms rather than root problems ars dealt with, On top of all
this (!) if they do got o correct diagnosic thoy will only have e
limited repertoire of solution strategies not nocessarily applicable
to the actual contingencies of the situation,

This is probably an exaggeration of all possibilities, but for
reasons of these kinds it may be that in sctivities like innovation
processes involving high levels of complexity and chenge, management

ere facing problems that they are gouwing less competent to deal with,



This would logically suppose that the skills of importance in enabling
tho inmplementztion of innovations -~ namely those of integration and
interconnecting -~ should not be thought of as the prerogstive of
those in menagement positions, but thet attention should be peid to
doveloping these skills in mansgers and others at 211 levels who become
involved in the innovation process. Belbin (1981), in his research on
monagement teams, has suggested a number of team roles (eight to be
precice) vhich ere of importance in an effective tesm, It would seem
that just =2s it &s importent for zn innovation implementation team to
comprice mcmbers having technicel skills and knowledge so it is equelly
_ importent to incorporate members who heve preferred tesm roles of

' tcompany worker, tecm worker and completer/finisher! - to usc his
terms. This shifts the emphasis slightly ewayvfrom takk and on to
people end process = end would point to 2 learning process for those
involved in teeam work of this nature in understending their oun and
others role contributions,

Thice ic vhet I recognise as a key element in understsnding end
facilitating the innpvation implementstion process. #£11 the conclusions
of reeearch findings heve & besring on innovative behaviour in varying
degrees for different peoplé in different situztions, Tho use to
potentiel innovators in a£l) this, ie in beping cble to ses themselves
ond others in these termsy = in being able to undersctand the reascons
underlying ections etes and to use thelr undersianding to help with
innovetion processes of the present end in the future, -~ to onalyse
their leerning end take &t forward. MAs Bherwin coyei—

"There is a learning process in the innovation sequence,"

(1966 Report on Project "Hindsight",)
kn interesting research projoct on the application of process consult-
ation in innovation processes nnd with an emphasis on ceeing the innove-

ation process es & losrning procecs is being carried out at the moment



in the Netherlends, It is pert of a Netherlands government programme
to stimulate innovetion celled Project Industricl Innovation. 1 quote
from & peper by Jon Buijs (October 1981) -~ the member of the PII team
responsible for research snd training.

“"The origine of this programme go back to the early seventies,

- when & Seppho-type study was executed in a specific branch of the
Netherlande industry. The results of this study (Beckers 1974)
were e number of fectors which hod o positive correlation with
the innovativeness of theo companye. The mzin internzl fectors
veres
(1) an sctive innovation policy end 2 structured zpproach

towards it
(i1) an externsl orientation
(3i¢) 1lezrning from the past
(Lv) an 'open! manzoement beheviour

(v) a positive attitude towards trzining and educction,”

It is interesting to note that the Outch group were not content to pest
with these general stztements but went on in snother study to find out
whether external consultants could help firms to develop these factors,
and 1f this then stimulated innovation, It wos found that external con-
sultants could do this by manipulating the factors (Beckers 1978), It
followed naturelly then to help firms lesrn to innovate through innov-
stion congultancy.

Buljs confirms my emphasis on innovation &s a learning process uhen
he qmscribes the stagss of innovetion through Keib's learning model
_(1971). (The four stzges slso parallel Eveland's model described
cerlier,) '

(1) Strategy: the organisation rethinks ite present business end
decides whether to continue to behave in that manner of whether

to change. (Kolb Reflective Observation)



(i1) Conceptualisotion: the organisstion designs‘concepts of futoee
business if it wants to change present business (Kolb /bstrect
Conceptualisation)

(i343) Development:s sbstract concepts have to be daveloped into
tengible things -~ product design, prototypo testing etce
(Kolb fctive Exporimentetion)

(iu) Implementaotion: developed concepts should prove themselves in
the market and become the new business asctivity of the organi-

saotion (Kolb Concrete Experience)

The cyeclical nature of the model highlights the importance of lezrning,
not only of the whole process, but within coch stage as well, My esctive
research has been in helping people learn from toking part in the innov-
etion process so that they can teke their lesrning forward te the next
situntion and in effect manage the innovation process for themselves,
fs Buljs saysie
"From two basic assumptions of the innovation process as o
“learning process and a chenge process, came the conclusion that
if a consultant wants to help & moture orgenisation with their
innovation process, he or she hag to bchove as o process consulte

ant, not as on expert consultent,”

The research I have undertaken hzs shoun a distillastion of innov-
ction situstions into particulsr needs for co-ordination, communication,
fnvolvement, motivation cte, The skills can be scen as integrstive
process type skills -~ 1linking up the terminology of Bessont and Bul jse

In carrying out this research project I operated within the role
of innovction process specislist and integrator, 1 was regarded by
members of the firm as someone who was interested in and had knowledge
of the procesc of innovation. In this respect I was 'expert! with

something to contribute rlthough I was in no sense regerded as a tech-



nical expert. Tho fact of my being in the firm researching the topic
of innovation gove innovction a status and 2z tzngible identiyy which

hed not been perceived or openly recognised before., #g innovation
become more recognised s a visble area for plsnning and monitaring
within the firm so members became more identified themsolves with the
promotion of innovation (cf FMyers 1968). My role of researcher/commun~
icator seemed to complement Havelock's concept of the interdediery
chango agent end went some way to bridoing the great divide between
research and practicsl management., It was also one of my objectives

to reduce my interventions through promoting learning in orgonisationsl
members so thet thoy would be eble to mancge the innovation process
themsclues,

The implicotions of this literature review ere cleer and give
veight to the direction of ny ressarch, =~ Innovation is & specific
instonce of the management of chenge involving high levels of integration
but chaonge caonnot be truly effected without o perallel change in attitude.
This implies understending of the totsl process of innovation with an
emphesis on communication and decision meking and the implications for
self, group cnd organisction. This in turn focuses on lesrning end the
sbility to advanéa learning inte other situctions,

%o to reiterate, this research concentrates on:~
(1) the how of the process
(31) the specificty of the cpproech and outcomes
(1ii) the understending ond lesrning sbout the innovstion process

“»for the prople involved.

fttention hes been drewn to the velue of leerning from taking part in
the innovation process end the best way of fecilitating this leerning.
The innovation process wes seen as a situstion in which people were

intimately involved and which could be faciliteted by the presence of



en integrator er innovation consultant, The next chapter detsils the
methodology of the research and also examines the twin function of the

role of researcher within the company,.

Summary

Ain sxamination of different research approaches to the implement-
ation of innovations - economic, structural, behavioural - has shoun
specific needs for gkills of integration end co-ordination in menaging
what is sssentislly s process of change.

Ak lot of omphasise in other research has besn placed on the hard end
of technology and only token gestures made towards understending end ‘
managing the human side - (this despite the fact that the importence
of the human side had been mantioned as long ego as 1966 in flansfisld's
works, ) Many enalysts have aleo tended te focus on adoption per se and
to ignore the problem of implementotion, rather than recognising that
adoption is only the beginning of an implementation pracess which may
lead to widely differing kinds of outcomes, |

More recent research has pointed to the importence of the people
involved in the implementstion process and the skills of communication
and integration meeded to ensgble that process ~ to make the transition
from idea to practicel reality = though often these skills have been
reserved only for those in management positions, Tho establishment of
rules and procedures chenneling differenticted activities into a con-
sistent psttern has not asutomaticelly ensured integration. Integration
implies understanding and communication: structural change has to be
matched by s chenge in attitude - end this in turn 1nd1cates>'a
learning process in the innovstion sequence’,

All the contlusions of resesrch findings have & bearing on innov-
ntive behaviour in varying degrees for different psopls in different

situations, The key element for potenticl innovators is in tnder-



standing the processes underlying the vhole implementation ssquence,
in enalysing their learning and in applying thoir learning in future

~innovation situations,



CHAPTER III

Research [Methodoloqy

Introduction

A consideration of methodology must be central to any piece of
research writing for it is only in the context of apprecieting the
close interrelationship bstween what is studlied and how it is studied
that any data or findings can be Jjustified.

But beneath the edtfece study of the pros end cons of using
particular methods at different times and places lies a much wider
snd deeper unknown which concerns the less easily captured episte-
“mological questions also central to a programme of research. These
incorporate philosophical issues such as the nature of truth and
reality, the struggle for objectivity, the values underlying behaviour,
the implications of the person and biography of the researcher herself.

It is not within the scope of this thesis to analyse these issues
in any great depth, however a brief discussion is necessary both to
give recognition and weight to the importance of these issues in
relation to particular methods and to sst the ideological base from
wvhich the research design sprang.

The velues asnd agsumptions intrinsic in the researcher's style
are gutlined through the stage of selection, entry and contracting
with an organisstion. This leads to e description of the main phases
of the resesrch follouwed by more specific details of methodologicsal
techniques = their velidity and/or weskness. Finally there is a

short recommendetion for further research in this area.

Jhe Nature of Knowledge

All traditional teachings answer the question 'How can I under-

stand, or acquire better knowledge of other people end how they act?!



with roughly the same esnswer:t ‘'You can only understand others to the

extent that you know yourself.' HMany examples could be quoted from

all time and sll parts of the world, I like this one in particular:
"For pray do not ... spin your airy fables sbout moon or sun or
the other objects in the sky and in the universe so far removed
from us snd so varied in their natures, until you heve scrutin-
ised and come to know yoursolves. After that, we may perheps
believe you mﬁan you hold forth on other subjscts; but Sefore
you establish who you yourselves ars, do not think that you will
ever become cspable of ecting as judge or trustworthy witnesses

in other matters." Philo 1lst Cent. B.Ce

In expending snd deepening self-knoulsdge, 'inner' things, there
comes & similar opening out of swareness and knowledge of ‘outer!
things. Ue con only know and recognise things in the world about us
if there is some chord ready to vibrate and respond within us, As St.
Thomes Aquinas seyste

"Knowledge comes about in so far as the object known is within

the knower."
Or Schumacher:

"When the level of the knower is not edequste to the level (or

grade of significance) of the object of knowledge, the result is

not factual error but something much more serious: an inadequate

and impoverished view of reality.”

Similerly, this also means that, just beceuse only those facts
exist for us that we can respond to, we are not entitled to think that
something real to another person but inaccessible to us does not exist
or is a fignent of their imagination, This starts to pose the questéons

'What is touth? - Is thers e uhole touth? = If there is such e



thing ss & whole indisputable truth, vhose truth is it? ~ those
understending would it be? -~ Of man? -« Well which man? - Any man?'

These are thorny questions indeed! But how do they relate to
research findings or data collection? Historically spesking, scientific
data has been recognised as ‘true' if it could be gquentified ~ rigorously
measured and re-aspplied. Scientific positivist methods leave no room
for values, meaning, interpretations, But where people sre involved
this type of qualitative date essumes grest importance. The view that
only counts as 'real' inanimate quantifishble matter and holds as ‘unreal'!
the subjective (and therefore scientificelly non~existent) end invisible
dimension of life must surely be absurd, It is difficult enyway to
distinquish between fact and theory, observation end interpretations.

If something exists in the shadowy world of doubt and uncertsinty,
could it not be said to have more intrimsic interest and value then thet
which is beyond doubt?

"If I limit myself to knowledge that I consider tbee beyond doubt,

I minimise the risk of error, but I maximise, at the same time,

the risk of missing out on what may bo the subtlest, most import-

ant end rewarding things in iife."

"Increesingly more people feel it in their bones that the sver

more successful solution of convergent problems is of no help st

8ll - {t may even be & hindrance - in learning how to cope, to

grapple with the divergent problems that are the stuff of reel 1ife."

(Schumscher 1977)

But it is not enough just to uncover these issues -~ to pose the
questions and leave them as unanswsreble (or only snswerable within one's
ouwn perconal framework of values and motives.) This would be for the
resecarcher merely to assert 'It is true for me!! Thié is not an

unworthy statement, but a limited one.



Onec of the first problems & resesrcher grapples with ist-
‘How qa I know that my ways of seeing and knowing are velid, i.e.
right for this eubject and task? Dﬁ they have any meaning or app=
licotion outside of me? -~ If so, can others cepture and evaluate
that meaning?!

A concern with universality represents a painful longing for certe
ainty end e value freo position wvhich is not precticelly tenasble, part-
icularly in the areas of social science or bshavioural research, There
18 an insidious dilemms in the position of researcher betusen objéctiv-
ity end subjectivity wvhich has to be recogniséd and taken into accaunt.
Recognition alone is not enodgh.

It is useful to look et these two stances as palaritias at either
end of one éuntinuum instead of in direct conflict. Eech extreme can
be typifiedt e.0. objectivity by the '‘scientific' method - theorise,
experiment, observe, record, conclude - and subjectivity by perhaps
the most familier example -~ the social anthropolegist living esmongst
bis subjects for a susteined period of time collecting date and inter-
preting experience in an attempt to errive at s bstter understending
of the culture. Neither approach is intrincically 'better' or more
right thon the other: the rightness comes in the 'fit' betwseen subject
end mothod and researcher and method « {in a rscognition of the poss-
ible limitations of the aepproach chosen snd the acceptence of findings
within this understanding,

There is of course snother mind-boggling circulatory festure vhen
looking at this subject of 'fit' which Kaplan (1973) jhas noted:

"Give e small boy a hammer and he will find that everything he

encountors will need pounding. It comes as no surprise to dis~

cover that o scientist formulates problems in a wsy which require
for their solution just those techniques in which he himself is

ocpecially skilled."



Because the researcher is the scientific instrument through
which the research is played out there must be an obligation to
exemine one's own values and assumptions as the intrinsic ground
for methodology and the inevitable fitter through which ell data
passes. As Cheros (1970) says:

"Unstated end ideological prefsrences determine both the kind

of data we seek and the way in which we pressﬁt and draw

conclusions from it." |
So, apert from the reective effects of observational methods, there
is & more serious threst to observational dats in respect of the
non-retionsl determinents of the observer's perceptions. Schuwarz
& Schewarz (1955) give o deteiled account of the difficulties which
this fector introduces, particularly in the evalustion of the
observer as a scientific instrument, They supgest thet the act of
obsorvetion is in fact & sequential process involving registering,
interpreting and recording and theot this introduces en unavoidable
retrospective element to the research, This becomes more appérent
if one considers that the observation of any event will involve too
many factors to be‘slmultanaously'considered by the observer e.g.
socisel context, background factors, effect of observer and/or others
etce On this basis, they argue that what occurs during this retro-
epectiva.phaae is b rewvorking of the representstion of the phenomenon
as originaslly registered', In other worlis observation is a contin-
uous ‘process of evaluation, This hypothesis brings into sharp relief
the poseibility of the observer introducing a strong.{though possibly
unconscious) element of personel interpretation and construction.
Kelly's Personal Construct Theory (1955) illuminetes this and grew
out of & necessity to explain why people respond differently to the

seme evaﬁt. His theory includes three fundamentalsi-—



(1) 8 person's procesees are psychulngically channelised by the
way in uhich ho anticipates events; |
(ii)_‘ 2 person anticipates events by construing their replications;
(iii)' 'persons diffar from each other in their constructinn of eventsa,
Interastingly Juch (1980) takes thlc further to include eelf—amarenees
and 1nteractinn‘w1thvnthers: 'vlz
A petson’s bahaviour and_psycnologlcal‘ptocasses are chennelised
by hls laarnlng style, which combines:~ |
(1) the personal meaning he infers from all his experiences}
(11) the‘éxpactationa he construeskof future eyenta;
(iii) tne,uay he wants to assert himself and to be accppted, '
This strikes a chord of recugnition in me. The way I esu research snd
afganieed it uaé g combination oft- |
- gnticipating and planning euents
~‘ ecting and intcracting
~ repleying these events in myself
- from this, according to hou much I felt accepted/confident/'on the
right lines'! = planning future svents.
(This epplied to both the academic and fieldwork sides of research.)
Plenning futurce events did not necessarily meon creating nice situations,
A measure of seif confidence was sometimes in being able to contemplate

future conf!lcting, risky situstions,

SELF
INNER CQUTER
Anticipate ‘-~\_§~_~9
1‘ ‘ Act
Interact
Repley /
~ —




Prid this bringe us back asgain to the importance of the person who is
doing the research « the researcher is part of the deta,

If then, it is eccepted that the researcher is central to the
date how then is the possibility of the research only rsinforcing
cortain predetermined in-built assumptions to be tasckled? - the old
truism of 'I know what I like' is the same as 'I like what I know.'

Is it amiter of collusion with self « meking it comfortasble = or

a need for a certain level of intervention which it would be foolish

to deny? Are we autonomous beings or slaves? Agein the question poses
not so much a conflict of being one or the other, but a2 continuum of
existence, end finding a place (not necessarily e static place) on

that continuum from which to‘work. This implies a readiness to move
end changé =~ to redefine eims and methods, « and also ah allegisnce
to personal integrity and euthenticity, while admitting doubte.

Out of this discussion have appeared severel key strands which'
affect the vhole relationship of researcher end researched. These can
be summérieed ast-

(1) en ecknowledgement of major epistemological questions and a cone
cern to work within thems

(11) the need to recognise and vslue different research approaches
g8 being part of the same process of the search for truthj

(i1i) an understending that any contribution to knomledge.is within
the context of a parailel understanding of the methodology used;

(iv) and that this implies an equal explorstion of the values and
stance of the person of the researcher

(v) e concern for the universality of knouledoe from rescarch}

(vi) vhile retaining o personal integrity and responsibflity towards
the fPindings (or non-findings) of the research.

Theose principles underlie tho action of research and form the basis



from vhich & more dstailed research design spraﬁg, In order to find
a suitable company to work with I approached the Industrisl Liaison
Centre in Sheffiecld (pert of the Sheffield Centre for Innovation &
Productivity) and spoke to the manager. It was agreed thet I could
send out a memo with his next circuletion to the 1,500 emall firms
on his meiling list,

From the replies I received snd from some personsl contacts of
my oung I investigated the possibilities of working in six different
compenies. This involved arranging initial .intsrviews and follow-up
interviews in an effort to assess which company would prove to be the
most profitable to work with in the first instance. Before going on
to examine the actual phases of the research and the methods and
techniques used, I propose to review the pre-ressarch stages of
selection and entry of an organisation, and contracting. This is
because theseo steges disclose the initial values and assumptions from
uvhich I opereted, on vhich the resesrch was built and from which it
evolved.

Three essentisl points of reference in the researcher/client
relationship are described in the process of selection and entry. They
‘8res=
(1) - reciprocity and operess
($3) expectations
(i4i) authority
A diagram helps show how these points were extended and developed in

the contrecting steget

Selection & Eﬁtrx' - | | Contracting
5 ' : ~ _—>fears
(1) recip#ocity & opomess —— s trust S motives
(18) expectations ‘ > expertise—— expectations
(iii) authority - autonomy /. absorption



Thess issues ferm the fremewcrk through which it ie necessary to eoe

the reseocrch processs

Selecticn & Entry
"The basis for eny transasction betwcen policy meker and socisl
scientist requires:
(a) some shered velues sanctioned by their mutusl relationship;

(b) continuously re-negotiated terms of reference." (Cherns 1970)

This quotation pinpoints for me several bésic assumptions, Hfirst,
researcﬁ vas to be s transaction - an opportunity €or working togethsr
~ @ collaboration of effort involving organiscotionzl members end myself
in a process of discovery end change. This implied o common ground of
shared values from which to initiate the research, It was seen as
important to examine the relstionship between my resesmch style and

the culture of the organisstfion. The words *style'and ‘culture' are
taoken to have a synonymous meaning in that they provide the set of
values from which an individual or an organisation aperates: the
values‘vhich underpin behaviour. Valuss signify what information is
more or less useful, vhst persons are included, what mode of working

is acqeptable and perhaps most significantly whét ends the research

or organisation is supposed.to 88rvVe.

In‘considefing an effective resesrch process it is necesssry to
have some understending of the values from which both researcher and
organ;§a£i6n 6§erate and of how these contribute to their relstionship.

A number.Of uriters have examined the consultant/client.relation—
ship ;(ﬁippité 1559; Argyris 19703 ODavies 1975), however{tha research-
er/cliqnt relationshib differs from the abcapted consultant/client re-
lationship in one very fundsmentel aspect., Uhile sqbééribing to e Qery
large éxtent to théyvalués and modes of operation inherent in the

previously mentioned consultant/client relationships, the researcher



hes not been contacted by the client to investigate or help wiﬁh 8
particular orgenizstional problem, (Quite the reverse is the casc:
the reseaercher has contacted the orgenisation with a request to
study o perticular phenomena <« in this instance the implementation
of innoveations.

The organisation does not cast itself therefore in the role of
fclient', with all the overtcnes that word suggests, nor does the
researcher view the orgenisation in that lights I believe that this
very basic difference made for & very different initiation; issues
of role; dependency, credibility, influence were very much to the fore.
These 'process'! issues asaumed greater importance, because I, not the
crgaenisation, was in & subordinate help-seeking position, and it was in
my interests to work them through to a satisfactory relstionship -
satisfactary in the sense that my needs were met and also that I was
able to offer something of value to the orgenisation.

This involved exploring & number of cultural dimensions according
to reseercher styley. for examplet-—

- lUhat does e given culture say about openness?

- About the expression of feelings?

- About.participation, fnvolvement?

- About authority?

- About change?‘

Of nocessity, this Sort of tentative testing out of each other, will
need o shered language, shared ideas end concepts, involving greater
degrees of openness, trust and co-operation. Schein (1969) regards
this 'psychologicel contrecting'! a2s & particulerly crucial stage.
Barber and Nord (1977) in their contingency approech to the consultant/
client relationship suggest that some consulting styles, are more com-
patible with certain types of client and certain problems than sre
others. Their contingency approach also cautions agsinst the edoption

of one particular consulting style as best and suggests that style may



change with the phase of the consulting process. I would suggost that
style, based on volues, doecs not change,.but that the rescarcher may
choose to operate within different research roles sccording to the
contingencies of the situation, I would elso suggest that the more

the better
cangruence between @ researcher's style and the organisation culturaA
the chance of esteblishing an sffective working relationship, and

that determining and exploring each other's style is en essentizl

part of the contracting stage.

The Researcher[tlient Relstfonship

Reciprocity & Openness

These two characteristics were seen as the essential in any releote-
ionehip. For instance, in my search process to find & suitable company
to work with one of my main considerations was to test the 'climate' of
tho orgenisation. (See Appendix 1) CQCuotes-

"So0 I set the following aims for the first meetingi-

(1) to get a background knowledge of the company emphasising the
exploratory nature of the meeting;

(4¢) to define my ideas on innovetion and decision makings

(114) to discover houw far my perceptions were sharedj

(3v) to get the contact to reslise that dats collection withinbthe
company would creste expectations among employees}

{v) to get the contoct to commit time to the pooject so that he
vould feel involved in it end give me esuthority in thc eyes of
othersg

(vi) to gst a fesl for the climate of the compeny through esbssrving
menagement stylej

(vi1) to esteblish client expectstions sbout the project end sgree on

how I would proceed."



A typical structure for these preliminery interviews was to move
from eafe 'content' issuos to more risky 'prnéess' {nsues. So I dorted
by asking sbout i~
- the type of &ndustry ¢ Product : Process
« the size ¢ peaple ¢ the formal orgenisationsl chart
- the backaground history
~ the innovative background
« the present innovative atata.

From these issues I moved on tol=-

~ the position of my contact : relevant others ¢ pesrsonalities

- power :-authority

- Becision-mzcking procedure ¢ norms ¢ rules ¢ constraints.

from these latter issuos I formed my impressions of the organisation
climate aend cuiture, and made a decision ebout vhether my style would
match sufficiently for an offective working relationchip to be estab-
lishod,. Tha fblloming extract from my diary (25,9.79) mskes this clesr:

"The whole process (decision-moking) deccribed, is one of rationsal

contents; where information ic soupht, by whom, politicel biss, employee

perticipation, how ectuel dscisions sre made, vhot interection is inv-
olved - these were not touched on, ner, I suspect, cven thought of.
This seemed td me to be on ‘extreme' firm in its rigid structure
and aepparent lack of informel contect. If it were rezlly possible to
penetrate the layers it might be interesting to esee vhat really goes on,
It s doubtful vhether I shell bse ellowed to do enything very much. I
was carefully steered away from my suggestion that I talked to & pro=-
dootion engineer. 1 was definitely being told vhat I ought to do end
how to do it -~ almost what the results would be ss welll” (Extract

from diary 25,9.79).



Expectations

Againy, in looking at tha aims set.out for the first meeting uwith
an organisation, grest emphasis was XHd on expectatioﬁs about the re-
search project and on the expectations that would arise from the mere
act of entering the compeny and collecting data. In two of the com-
panies I was givgn different impressions sbout expectations. In the
first there seemed to be a lack of expectation: they were willing to
co-operate but I found it difficult to convey my ideas nor did I feecl
that there was much understanding ebout the contingent areas of the
research topic ~ the changes and expectations that it might arouse.

There seemed to be a conflict in understandings: an extract
from my diery (4,10,79) illustrates this:-

Quote: ' "Msnagement are always open to ideas from the shop floor
and if they sre ‘'red hot' ideas they are taken up., 1 decide if they
ere red hot or not!" - Technical Director,'

I @aa unsblo to foster en understanding of the inherent contrs-
diction in his stotement.

In the second company, vhile the M.D. seemsd to have a very open,
aware managemant style, any change or expectations that might arise
in employees were denieds I was seen as being a prop to the prevslent
style: I could do wvhat I liked es long es I didn't disturb anything.
Havelock (1979) also remarks on the danger signals of a history of
client unresponsivensess to change, or the client already committed to
a particulser position and wishing to use the consultant as a paun,
Any behoviour which diffsred from eipactation'uould be seen as a

threat either to an individual or to the organisation as. a vhole.

Concoern for reducing the threat in the existence of a researcher led
to a phesed research programme in the company finelly selected. (Ses

later)



Authorit
was

Another central issuejin establishing myself as & person of
campetence and in gaining commitment from the person contacted to
me and the research project, so that I would be given authority in
the eyes of others: the 'top man' phenomenom,

| b¢ ébprouched one firm through the Technical Director and although

he himself seemed very keen to alléw me to conduct the research within
the combany I felt egain tendencies to try and magipulate me and the
research role for his oun ends. However, some hitch in communication
(about which he was never very explicit) occurred between him and the
Managing Director and the project wes never actuslly sgreed upon.
o I view the authority/commitment issue as processual, As the
reseérch procesded greater involvement end participation of others
was envisaged., So concern sbout asuthority slso led to fssues of in-
volvement and accessibility of peéple and information. This, in turn,
led to point (v) in Havelock's list.

"Succossful relationships need to have & structursl besis, some

redefinition of roles, working procedures and expected outcomes."
As will be ssen, these were formalised in the contracting stages of
the research programme, Generally speaking the concepts of organis-~
ation development also underlie my resesrch style: concepts of
collaboration, praoblem solving, renewal, This has implications for
the kiﬁd of data regarded as legitimete ~ perceptions, feelings and
attituﬁes, and slso for the method of gathering data. The basic inter-
vention modél which runs through most organisation development efforts
is ‘action research', This is described more fully in Argyris (1970).
He believes that the consultant is in the business of enhancing the
client's abilities in problem solving and sssisting him to internalise
ekills and insights rather than to create a prolonged dependent relat-

jonship. He describes this as & facilitator rols which he believes



creates less depsendency than traditional consulting modes. This too
was an essential ingredient of any research style: it wass seen as
important to help people i.e. orgenisations learn from their exper-
ience of taking part in the innovation implementation process.
Having assessed to some extent my own research style, it remeins
to investigate some of the indicstors of organisation culture. The
importence of diagnostic activities is emphasised by Beckhard:-
"The development of a strafbegy for systematic improvement of
an organisation demands an examination of tho present state of
thingss Such en analysis usually looks at tuo broad ereas.
One is a diagnosis of‘the various subsystems that make up the
totsl organisation, These subsgstems may be natural 'teams’
such as top.. managément, middle manegement, or the work force.
The second area of disgnosis is the organisation processes
that ere occurring. These include decision-making processes,
communication patterns end styles, relaticnships betueen inter-
facing groups, the management of conflict, the setting of goels,
end planning methods,”
Obviously it is impossible to achieve such zn in-depth diegnosis in
one or two interviews, Likert end Siepart (1873) believe that & prime
indicator of organisatfion culture lies in the leadership pattern.
"In whatever manner the top leaders supervise, this pasttern
sets the unuwritten ground rules within wvhich the next tier of
supervieions can perform safely their managerial role over
subordinate groups.”
They maintain that the eFfectivenega of a leader depends on four
thingst=-
(1) Support of hie subordinates : how friendly end accessible is
hej how interested is he in their ideas end their work-connected

problems?



(1) Goel emphasis ¢ how high and how reslistic epe his performasnce

goals for himself and his work group?

(£i3) Team building : how well does he get his subordinste to work

with others, exchange ideas, and jointly solve problems, - not just
working on a one-to-one haais with the supervisor?

(iv) Work facilitation : how much does he help subordinates do

their jobs by sdsquate plenning, scheduling prioritiesy offering ideas

and showing how to improve performancef?

They elso say that the most effective mansgers develop networks of
high intersction and mutual influence across functions and levels of
authority., French and Bell (1973)‘3190 gupport this view emphasising
the need for initial top-level involvement and the importence of the
perceptions of the organisation and its state by key péople.

An initiel interview therefore, with someone high up the #ior-
archy caon give many indicotions of the organisation culture. In my
cesey, with the initisl research topic of "Innovation and Decision-
making" it was seen as lepitimste to ask ebout decision-making pro-
cesses and get a feel for issues of participation communication,
involvement stc. (See Appendix 1)

fs fumford (1975) says:

"Decision-making proceeses_cannot be understood unless there

ic good knouwledge of the personal va;ues gf key figures;

unlese slso there is en swareness of group values‘and interests

and en underetanding of organisationsl Qalues.“

The converse is equally truet the way e mansger talks about decision-
moking indicates his personal values and the norme snd behéviour of
the systems of the orgenisation. Such things as:

- who is involved in decision-msaking?

- how is it physically organised - formal/informal, comnittes/board

etc.



- vuwhat rulecs are there shout decision-making «~ explicit or implicit?
-~ what are the cleshes of interests end values between important indi-
viduels in the firm? - between different occupational groups?
- uhat mechenisms are used to mediate between different interests?
~ cen the decision be openly and co-opersatively sltered or modified?
- what determines which sources of deta are used?
- how is information communicated through the orgenisation?
It is possible to move from 'safe' factusl sreas to more risky valus
areas to gain en understanding and insight into the organisation culture.
flumford sgain stetes:
"Degision-making behaviour is as likely to be influenced by values
as facts. Rationsl end objective considerations tend to be mixed

up with emotional snd social factors,.,"

Having assessed features of style and culture, how then to deter~
mine vhat mizx will creste a potentially satisfactory relaticonship
between researcher and organisation? As has been indicated a lot
hinges on the initial contact within the orgenisstion; it is through
him that the researcher gets & feel for the organisation and initially.~ﬁ
it is on him that the researcher is dependent for authpority end accept-
ance in the rest of the organisation,

At the initiel interviews, the very process of the meeting will
elso indicate to the contect the nature of the ressarcher's prevailing
style, things such ast
- the aress she is interested in
- the kinds of questions asked
~ the depth of the guestions
- her receptivity to information
- her concern primarily for technical or human factors.

The process will gensrate feeling of openness and trust perhaps, on

the one hand, or feelings of enxiety, fear and threat on the other.



And this is a two-uay process: the resesrcher is equally susceptible
to fesrs and anxiety about the resl or imagined things that might
happen if the research programme were comﬁencsd. Anxieties sbout
lesing her ouwn free choice end being controlled by the enxieties of
the contsct or others in the orgenisation, Or as flangham puts it:
"Once having been cast for the part (the researcher) is carefully
coached so that he playe his part in accordance with the wishes
of those who selected him,"
We sre therefore back at the central questions 'What velues do we
share? and 'How do we go about building end‘maintaining an effective
relationship?' 1 would ergue that these issued are what the initial
interviews explorey in & way irrespective of subject matter or content.
Content, of courss, obviously is importsnt; 1in ﬁhis cess it would
have besn of little use to heve established that s potentially fruit-
ful reletionship was possible, if then it were discovered that techno-
logical innovation was unheard of in the firm, But I mainfain with
Mumford thaet:
".ee the process of producing plans is rather more importent than
the plans themselvese The outcome is subsumed by the process. It
is perticipstion in the processy; not the consumption of the product,
which is critical, not only because the nature of the process will
crucielly effect the degree of commitment to the plan, but also
because the process is an important mechanism far learning to
learn, and without this no system under change could hope to deve
olop the adaptive capacity to cope with future orgenisational

uncerteinties,”

Contrscting: The nature of the reletionship

Introduction

Once en entry hes been made the researcher end contact begin to



negotiate a contract. The concept of the psychological contract was
first eleborsted by Schein, and since then has been applisd to many
situations wvhich have required people ehar;ng and negotiating their
expectations of one another. Mumford used the concept of contracting
to give a new perspective on job satisfaction; Ottsway (1976) sees
the development of a vieble contract betuween 0D consultant and client
as essential to the success of any 0D intervention. Egan (1970) has
used the concept of contracting between encounter group leaders and
participantse French and Bell {1973) give a useful list of inter-
related issues that can arise in consultant/client relstionships and
need to be managed sppropriately to avoid adverse effects. Several
of these are central to the contracting process and will be described

in the follouing sections.

The Contapt

In the initial meetings, e single person, preferably scmeone high
in the hierarchy, as mentioned befors, is the contact. ;As trust end
confidence develop however, there has to be a widening of this relation-
ship tﬁ‘include others in the’organisatioﬁ. This posecs questions about
the accessibility of othérs and ‘ha 1ntt;duction of é neﬁ person into
the syetem. The reaearcher needs to be perceived ss non~threaten1ng
to all other relevant partiea as well as to tuakey-cnntact. it is
essentisl that there is not an air of secrecy, or that the resaarcher
becomes identified solely uitamanagement - sgen g8s carrying out some
sccret missive for mensgement. The bonding of interrelstionships
within the organisation needs cereful menagement end reises isscues of
trusti:~ how far éo I trudt'the key-contect to introduce me to others?
that ie his credibility with othafs in the orgenisation?

In my oun case I was fortunate enough to witness e parallel

' joining-up process' st the same time es my own tentative beginnings



in the companys A new Production Engineer hed been sppointed: his key
relationships were with the tool room foreman and the machine shop fore-

mnani-

P.E. . TeR.F. 1i/CeF o

idess I make it 7 use it

Previous to the appointment the T.R.F. and N/C.F. had solved their own
problems albeit with restricted solutions., They sow no need for a P.E.
The first intimation they had of the new asppointment was in meeting

him over a pint with the Industrial Engineer, after he had beoen given

the Jjab. They immediately went to the G.M. to voice their objections:
his tectics were to listen but to leave things exactly as they were.

So although their objections had been voiced the T.R.F. and 1/c.F. were
left with a lot of submerged feelings about the appointment.

The PJ.E. was then given his first project to do. He was set on a
machine on the shop floor and esked to devise & fixture to produce can-
cellous screus. Because of the high feeling around his appointment no-
one offered any help = he was left to struggle on for twdawaeks and
vhen he finelly had to admit defeat the M/c.F. was brought in to shouw
him how to do it.

fis the Uorks Engineer caommented:

"Peﬁl was stood there watching Alan do it§ I don't think it were

really feir on Paul; they should have got him in the office and

told him how to do it and then let him go out and do it. It didn't
look very good Fof him -~ thet's gone against him more than any=-
thing elso that's happenedes For my part, I didn't help: that uwas
én overflow from Bob (G.M.) telling me he didn't think I could do
éhe Job anymoré and putting me onto tho Works Enginesr's job., He
keéps emphasising that you do what you're paid to do; he doesn't

scem to like eny overlap,"



. Having witnessed this rather clumsy hendling of the P.E. I tried to
manage my oun 'induction' with rather more control, Betuween 1lst October
and 12th November, 1979 1 lisised solely with the G.M. (my key contact)
the Industrisl Enginesr and the Production Engineer. This was partly
because of the nature of an innovation that was being proposed at that
time, Uhen it became clear that I necded to meet and talk with others
in the orgenisstion I asked for s mebting with the four senior managers
to clerify my position and role with them, Typically this was held in
a8 pub. There was an informat relaxed stmosphere but I was presented

as a 'fait accompli® by the G. fl. and had to work very hard to ensure
that the others understood that I was looking for their co-operation
and that their acceptance of me was essential end cruciel,

One of the managers was very anxious and kept trying to pin doun
vhy exactly we were all there. However he was consistently ignored by
the G.fle who seemed unzware of his over-riding of other peoples Immed-
iately we returned to the firm I osked to see this managef, and in a
one~to~-one meeting maneged to help him feel easier ebout my position,
elthough he was fairly reluctent to begin with.

The process of axtendlng.my network of relationships continued
rapidly over the next threc months., I was eluays sware of a reluctance
to entrust this extension to anyone else. For instance, I knew that
the Uorks Superintendant would have mentioned the research project to
the foremen by himself: I was also aware of the great influence the
WeSs had over the chop fbor, having worked his way up the company over
thirty yesrs. I knew that any misinterpretation or hint of biss (hou-
evor unwitting) would toke a long time to redress - if ever = eand
so asked to go with him round the chop floor to meet the foremen., He
was more than ready to agree to this, The key issues in this process
seém to be a balence between control and openness, and one way to keep

this balance is to meet others on & personal basis,



The Trust Issue

"A good deal of the interaction in early contacts between client
end consultant is implicitly related to developing a relationship
of mutusl trust.” (French and Bell 1973)

This was certainly true in my case: trust had to bs earned and

developed. It involved three mgin areas:-

(i) What are the hidden fears?

(1)  What are the hidden motives?

(iii) UWhat are the expectations on both sides?

Siz Fears

Initially all these three areas epertained to the contact but as
the research programme extended the same areas had to be worked through
with other people ~ the earning and maintaining of a high trust level
was a central and on-going issue.

In my initial interviews with the G.M. we spent some time discuss-
ing decision-meking, especislly his personal style (see Appendix 1)
There seemed to be & struggle going on between two opposing views. On
the one harda feirly open progressive management style and on the other
& more rigorous tightly controlled style, The feeling was that externally
he recognised and wanted to implement newer styles of management -
team work, consultation, etc. but had not yet managed to internalise
that for himself in terms of change of style, increased delegation.

"Again seemingly open and aware, but I was left with a feeling of
guardedness. He knew wvhat academics say should happen (e.g. Macgregor
X and Y) and seemingly went along with it, but I was left with a fairly
rigid, self-reliant, tightly controlled view of him. A ruthless man if
he reslly wanted something."” (Diary 1,10.79)

» Over the first two months this impression was confirmed and cryst-

allised into seeing a struggle going on in him betwsen two behaviours.



One he reserved for me, the ‘'academic', in vhich he tried to almost

Justify his menagement style - and the other he reserved for running

the organisntion. For instance he said to mot- |
"If I end up subjecting someone to a decision, it will fail,”

and yet I frequently encountered this sort of behaviour in his dealing

uith others, UWhy then did he show any interest in me and the proposed

research? UWhy didn't I constitute more of & threst to his prevolent

style of managing?

(i1) Motives and Expectations

The reasons can perhaps be found in his motives and his expect-
ations of me. The compeny had suffered from s considerable turnover
in management (seven G.Mes in five years) = end he was comparatively
new himself having been there for only one year. There was a split
betusen what another manager celled 'the old group and the now groap:
the old cams through the ranks = the neow came in over the ranks'e.
The present G.M. had a policy of expension and was keen to bring in
new people and ideas from outside: this was in the main perceived ss
unecceptable by the majority of the workforce who would have preferred
to seec some of their own members promoted into positions of increasing
responsibility. These policies of expansion were bringingﬂbith them
a need to reassess both his role (hence his dichotomous bchaviour) and
the roles of others in an attempt to cope with the inevitable changes
in system structure end lines of suthority and responsibility. The
company seemed poised at a time of fundamental change and I feel that
the G«Mes s21t me as eontributing positively to that change by:

(1) 'bresking up the surface s bit' as someone else put it: being
able es an outsider to cross boundaries and sets — scting as e
cross~commnunicator - allowing opinions to be oxpressed and transmitted

= bringing things out in the open a bit. For although I was initielly



engaged on & 'safe' topic -~ innovetion -~ it was recognised from

the very beginning (the Ge.Me actually secid this) thet if I were to

come into the compzny from outside and start interviewing people and
collecting data, this in itself would create change.

(11) by expanding the imzge of chenge: another new person who

could perhaps teke the heat off some of these new peopls who had just
formally entered the system, and who could provids some indications of
the climate of the orgsnisation,

(i4i) by effording him an opportunity to telk on a more subjective
level esbout his oun style of manzgement end issues that confronted him,
As I was an outsider he did not have the sasme need to *control' me end
maintain his functionel power base « slthough ultimately he knew that
he was in control of wvhsother I was physicelly permitted to be there or
not,

(iv) by supporting to some extent the 'good quy' image of him rather
than the 'bad guy's It looked good to have & ressarcher on the premisesg
it added to a sense of importance snd keeping up with the times. There

was velue in having & different contact with the external environment.

Iy oun research style matched his expectations in the very funda-
mental arez of the recognition and aenticipation of change: the indic-
ation I was given of a gonerel roceptivity to change reinforced the
likelihood of being sble to create an effective relationship for research.

His need for control wes matched by providing a structure which
centred on g;ving and receiving information., This was the Quartérly
Report mesting, which provided a formal structure, es well as more
informal mestings to keep him up to datc. ﬂy needs for openness and
dissemination of information end my intcrests in helping people leern

from the cituation, and also learning mysolf, were also met via this

structural deovice. It provided e ground for co-operation, surfocing

conflicts end fears, establiching roles and expectations,



Expertise

Expectations end expertise are clossly bound together in the eyes
of many. Lapsing into the sxpert role frequently stems from an over~
riding desire to pleass the cther person and to be perceived as come
petent. For a researcher vho sterts from a position of seeking help
(s opposed to & consultant who has been specifically brought in) there
is an inherent conflict botween establishing competence and being cast
in the role of the expert: firstly you are forced into a position of
defence which tends to negate a cnllaborative, developmental approach}
secondly it czn lead to s dependency by the organisation such that the.
researcher is only lad to information that supports her already declared
vieuws, Conversely thsere are reasons for wishing to be perceived as
compstent, the main ane being concerned with credibility, This assemed
more importance as the research proceeded towards en action research
frameworky my perceived status within the receiver's field of exper=
ieonce conditioned the level of response to my communications,

In my case I was perceived as expert in that D ceme from e diff-
erent world - the 'academic'! world rather then the 'resl' world., The
difference was compoundsd by the fact that I wes s womzn in a largely
all-mele organisqtion. On a few occasions I found that I was being.
pushed into defending academic theory as opposed to resl prectice. The
difficulty here was in maintaining some sort of integrity of purpose.
As Manghem (1979) says:

"Once having been cost for the part, the socisl actor i{s carefully

cocached so that ho plays his part in accordance with the wishes

of thosc uho selected him,"

To a large extent I found that I could diminish the role of expert by
describing myself as '‘research student's This obviously held overtones

of not being on expert, of not having arrived or having all the answers,



- 80 a process of inquiry and finding out was seen as legitimeote.
flso (cortainly on the shop floor) being & woman meant that I was not
an expert - that I could be in & position tq receive help and advicee.
The expert issue, housver, was not soived once and for sll at
initial meetings. It wes something that kept recurring. For instgnce,
after the first Quarterly Report, the I.E. cast me in the role of ex=-
pert on communications, vhich would heve hindered the organisation from
developing its owun resources in that erea, One helpful strategy is to
be awsre of the expert ereas of others and be able to reciprocate on

that level.

Autonomy or sbsorption
Closely allied to being cast in & certzin role is the possibility

of being sbsorbed by the culture of the organisstion. This assumes
greator importence for an action researcher working within the system
then for a detached observer vho remains relstively separate from the
systeme Uho I em, and hou I act, determines the kind of data sought.
How I present myself or wvhat labels I am given clso determines the
accessibility of date - end ere there lsbels given to me that 1 find
difficult to reject or contravene? fanghem (1979) graphicslly describes
how cersfully orgenisations build up their cultures by & system of
revardss—

“"The actor vho conforms, who sllows himself to be shapsd in

accordance with the wishes of the more powerful actors around

him, may be rewerdsd by the offer of parts within other, more

valued, situational scripts. Such promotion to star status,

signals to e1l others involved wvhat the desirable attributes

are, and serves to reinforce the shaping qoing on throughoat

the enterprises Thus many of the key actors assimilate en

route through the orgenisation, the deeply~held scripts which

hold it together in its present form,"



The issue for the researcher is how to preserve en é&ndividuality ond
an objectivity for purposes of resecrch vhile becoming sufficiently
part of the orgonisation in order to meke available a certain type of
data which would otheruise be inaccessible,

wgen I first entered the organisation there vere many 'seduction’®
attempts. [iany people, mainly from mamagement levels, although not
solely, took me out for e sanduich at lunch time, in order to find out
'what‘I was up to' end to put their case to me. Another attempt was
to Uoiﬁ' sufficiontly to be included in the jokes -~ and then only be
asble tﬁ_cpmmunicate on the jJoke level,

Tﬁé_ﬁnly wéy, as 1 saw ity of hendling these attempts was to refuse
from the outset to be identified with eny one particuler groupings For
instance, & day vhen 1 helped to serve in the centeen, broke doun an
1mm1neﬁtmidentifiéation with management and 'lunch with the boys's Also,
whilo'pe§pgcting confidentiality, to ovoid colluding wnd taking sides, |
to snédynaga_expresaion of feelings about vhat was happening but to be
non-evaluative; to give feedback in a constructive way. This is not to
say tﬁgtilxsucceeded all the time, only that an swareness of these issues
was théfg.t The dysfunctional element of becoming part of the politics
of the-situation - part of the problen, was countered by trying to

preserve feslings of openncss.

Summarxf 2

This review of the steges of selection and entry, and contracting
has indicated the issues which were uppermost in my mind in esteblish-
ing a working relationship with the organisation. These can be distilled
into specific nesds for:-

(1) .8 congruence between research style and organisation culture

__based on a common ground of shared valuesj
(11) '! é‘c1arif1cat1on of expoctations and 2 willingness to be open t§

...changes



(i$i) @ sense of commitment to tha research from organisational
members (re-inforcing the idea of collaboration);

(iv) an establishment of an stmosphere of trustj

(v) a reteining of en objective stance while warkinngithin the

companye

Research Desiqn

from October 1973 to November 1980 there were four mein phases
af the research programme. Ex. 4 (overleaf) shous these faur phases
os it appeared in retrospect. There was a grogression in change of
roleland level of intervention ss increasingly s défferent order ofv
dats wes sought. At each stage the impetus for re-negotistion of
rfole was sn sttempt to find an eppropricte level of 1ntervent£pnbiﬁ
the oréaﬁiséﬁian to sccomplich the aime of the research ot that time,
The diégé&é éﬁomé how wvithin each phase there was o consistency of
purposé_ekpfeesed tﬁfough o bondéng of =
(1)  'the type of data sought;
(1¢) ‘;wthé_rdle of the ieéearcher;
(111)  the techniques useds

Agffhe:reseéféh pfagrahme pioceeded‘a change in'the fifét of these
‘caﬁegqf;qs ﬁgcsssifptéd a éurtasbdndinéichange in’the othefvtma. ‘This
Qas largély‘inetinﬁtiue as éﬁe aims of the research encompassed deeper
afeas,hbqt wvas formally re-negotiated with orgenisational members.
Negotiétian hes connotations of hard-headed bargaining and may seem
“to bazqug_bf place vhen applied to the development of relationships.
Nonetheless, by sharing end egreeing expectaticns one is negotiating

a rolationship, end helping to clessify and define roles.

ihg four'pﬁasas are nom‘described in more detaii.



Ex. @,
Tachhiguas

Dirsect observation
Formal intervieuw
Taped: interview
Document analysis

Questionnaire T &

Exploratory mapping
of formal &
informal structures
Diary keeping
Formal & informal
interviews

Dislogue

Formal & infermal
reparting to
generate feedback
Past case histories

Direct observation

& use of 'other int-
erested individuals

as alternative date
sources '

More participant/
collaborative
techniques. Joint 1y
deciding meaning of
data & possible action
through group mestings
Interactive intervieuws
with an emphasis on '
feedback

Anelysis of recant
innovation
situations
Gsneration of course
of action based on
mutually negotiated
and agreed diagnosis
implementation
process

Learning cycle

Basic Research Design

Phase ¢ Role

‘Phase One

Detached
Observer

Renegot&ation

l

Phage Two
Participant
Observer

Vv
Development

LW
Renegotiation

Phase Three

Action
Researcher

!

Rénegotiation

Phase fFour

Co-researcher

EXIT

Type of Data

Specific, factualj
Historical background
Innovative background
Feaeability study
Limited contact

‘Wider/deeper contextusl

data not specific to
innovation
'Qualétutive’ data in- '
corporating feelings,
perceptions, anecdotes
etc. Theory generation
Widening contacts at

ell levels

Present innovation imp-
lementation situstions,
and the sociotechnical

' systems associated dth

innovation
Increasing: &mphasis on

"learning from situations

- and coping with change.
Forecasting. Process
issues associated with

facilitation of' implem-

entation process
Action based
Theory verification

Development ¥ involve-
ment of subjects them-—
selves, Personal and

group oriented process

data
On going learning on

implementation process.
Feedback and redesign

of learning cycle
Anticipatoryspre-emptive »
action based

Research becomes independent of researcher, leaving behind respondents
who continue to examine and learn from their handling of on-going
implementation situations.



Phase Ons

Having gained entry to the organisation my initial contract was to
look at innovation and decision making processes in connection with one
particular innovation possibility - the use of micro-processors on
existing machinery. The company was tsking advantage of a Department
of Industry grant to conduct a feasibility study for assessing the
» application of micro-processors and were using an outside team of con-
sultants. Over the first month I liaised closely with the I.E. and the
consultants, attending formel meetings and also informal meetings with
the people concerned. (See Appendix 1) Following the consultants®.
report it was decided to use intermediate technology -~ ie adapting
existing machinery by means of jigs and fixtures, on the recommendation
laid down in the report. This was to be a phased programme of svents
running from January 1980-April 1980, and was the responsibility of the
I.E. In the new 'financial year the possibility of using micro technology
for new systems of production planning and control was to be investigated.

This stége was..dominated by a 'defached observer' role., I was
gathering information on the historical background of the company, the
innovative background, the present state of affairs and testing tent-
atively the élimate of the organisation through liaising in & rather
factual waey with two or three people connected with the feasibility
study. 1I Qas an outsider sitting on the edge of the organisation
recording'QVBnts as they happened. ‘I found, however, that recurdihg
events was not enough. To understand the processes that wers, ,going
on I needed to have & greater understanding of the people, systems
and valuss -~ the context in which they were occurring. This was
because, owing to the impossibility of recording everything, I was
ocbviously meking a selection of facts to be recorded - presumably

of significant (es opposed to trivial) facts - and in so doing I was



makino a judgement as to which facts were important and which were not.
The record of svents was therefore a reflection of the particuler
amphasis that I chose to give it. This would pre-suppose that 1 had
certain views and attitudeé towards the subject underi study and perhaps
certain expectations of the outcome of the investigetion, The conseg-
uence of this was an understanding thet if I could learn more of the
wider social context in which the data was collected and imbue some of
the values of the organisation without losing my objective research
stence, I would better comprehend the processes going on -~ especiglly
oiven the contingency theory of innovation.

As a result I erranged e mesting with the G.f. to re-nsgotiste ny
role and to get the go-zhead for building up my undarstending of the
compeny as 8 background for my work on innovation and decision-making
(See Appendix 1), [y first aim would be to build up a realistic picture
of the organisation as seen by an outsider, and I undertook to reflect
this bsck to senior management in the form of a report -~ the first in
2 series of Quarterly Reports. These Quarterly Reports bepame the
structual basis €or exploring and ré~negotiating my role, as well e a
means of providing a regular channel for communicsting informstion about

the resesrch,

Phase Two

This was dominsted by a perticipant observer rolejy dete uwos
collected over the period fromnmid November 1979 to mid Janusry 1980,
I began by holding fairly formel intervieus with members of the senior
management team interspersed with more informal discussions with
personnel at ell levels, This‘was supplémented by conversations and
observations at shop floor level in connection with the daily activities
of the factory. I felt it importent to mzke as many contacts as

possible and to assure people that uwhat they said to me was confidential



in thaot individuals would not be quoted but that I would generalise
vhat they saic as I built up an overall picture; that I was not

there to be judgemental but to act as a mirror for the organisation,
rglecting back to them any key issues that emergeds I began an
exploratory 'mapping' of formsl and informal structures. The mein aim
as I have said was to increase my understanding and knowledge of the
orgenisation. The research role of participant observer differed from
that of detached observer in that I was not merely recording objective
facts, but zlso feelings, perceptions,; opinions and this type of dsta
was perceived as resl and legitimaste. 1 was elso using formael and
informal reporting to generate feedback so in a sense I was part of
the system and interacting with it. I had moved from &n outside pog-
ition to an inside position, end whilse changing the system was not s
prime objective obviously by just being there and collecting data I

vas introducing chonge. (fAppendix 2 gives s full report of this stege.)

Davelopnant

At the Quorterly Report meeting in January 1980 I requested per-
mission to study particular innovations that were happening on the shop
floor. It was agreed that I could lisise more closely with the rele-~
vant people and 1 felt more confident of my contextual understanding in
doing this. A developmental phase was now entered with more participant
techniques:- the use of other interested indivdiduals as alternative
date sources e.ge. the P.E., the 5.D¢ others jointly deciding the mesﬁ-
ing of data s.g. the I.£. There was more emphasis on learning jointly
from situations,

The activities of the developmental phasg are documented in the
April Uuarterly Report. (Appendix 4) I became increasingly involved

in working with the I.E. on an effective structure for a New Product

Development Group. There was e definite shift in emphasis in my role.



I was helping to change the sgstem not by merely studying it and
proposing (in a consulting role) how it could be eltered, but by
beimpart of the system and helping to change it from within. #£As
Eilen (1974) seys:
"{He) debstes issues with members of the system not just with
the object of everyone concerned (including the investigator)
gsining a better understanding of its structurey but with the
view of influencing their sttitude end their mode of operation,
even with the intention of changfng the structure and organis-
ation of the system.”
"His aim is to assist members of the enterprise to define 'the
real problems' facing them and to evolve solutions (preferably

his oun) for change.”

Phase Three

This shift in emphasis in my role provided the basis for re-neg-—
otistion. In the April Nuarterly Report 1 proposed becoming increess-
ingly involved in this way, particularly in the Industrisl Engineering
Department. 1 also expressed my interest in helping group members to
drau out the lesrning from co-aperating in such a group (NPDG) and in
taking that learning forwerd into further innovation situstions. In
effect I was moving from a participant observer to an action researcher,
action research being actively involved in change of/uithin the organi-
sstion. 1 also asked for feedback from them of their perception of my
role within the compeny,.

So action reseerch was the dominant element in Phase Three. This
involved a generation of a course of action based on mutuslly negotisted
and sgreed diegnosis of the innovation impleﬁenatatinn process (cee
>3u1y 1980 Cuarterly Report - Appendix 5) and the use of feedbeck in

ditermining and designing courses of action based on increasing involvement

end learning. (See Appendix 6 - A Review of the Industrial Engineering

Dept. )



Phase Four

The July Cuarterly Keport specifically explored these issues at the
request of senior management:

(1) the separation/dependency aspect of innovationi and

(ii) pressures of innovation,

The reguest to study theseAtuo areas sprang from the April CQuarterly
meeting., 1 decided to present them as two case studies of actusl
innovation gituations within the firm, to highlight the relevant issues.
Out of the last study came a further application. In looking at press-
ures to innovate and pressuras caused by innovation,‘(the local oreas

of the case stﬁdy), I tried to anticipate, in a similar manner, the
pressures that were likely to arise in another imminent innovetion -
computerised production control - and to suggest gquidelines for hand=-
ling the innovation implementation éituation. (See Appendix S5) 1In
Eonnection with this I found that I needed sgain to re-nogotizte my
role. Up until then I had been actively involved in change and redesign,
putting forward ideas and working on them jointly with others. I head
views as to what goals end solutions the system could edopt eand part-
icipated in tho responsibility for implementation. In continuing to
look et innovation situations I now felt the need for a2 shift in emphasis
again with less reliance on me and more on others: a need to co-cperate
with others as co-researchers. This meant exploring ideas and suggest-
ions with them and geining feedback on the usefulness of thesc ideae
vhen put into prectice; in offect 'reality testing?,

The co-researcher role demanded guite & lot of clarificetion for
members of the organisastion, but I established a co~researcher relation-
ship with the manager who had oversight of the computerised producticn
control project and the manager in charge of the New Product Cevelopment

Group. In 2 usy the co-researching relationship caen be ssen as the

first stage of withdrawal from the organisation « whero research



becomes independent of the researcher. I had to learn to stand back
a bit., As one co-researcher said "innovation is always a tussle
between the 'best thing' and what is practicable". My interest in
keeping the research relevant at a grass roots level for workers and
management demanded a greater input of their own experience. fly role
involved maintaining alavel of awareness of the process issues of
innovation -~ the human factors of communication, co~ordination,
surfacing fears, enabling feedback « although increasingly through
an on-going learning process, this role too was assimilated by other

participants.

More detesiled notes on methodoloay

Having looked at the brosd overall research design more specific
techniques of date collection are now describsd. This section will
also consider questions of methodological weskness and data validity.

Traditional research has an emphasis on theory testing and veri-
fication within a2 cormespondingly large sample frame, However, in
keeping with demands imposed on a research programme which is closely
involved in a real rather than an experimental situation, this research
adopted an interactionist vieupoint - one that viewed research methods
not as atheoretical toole but rather as a means of acting on the envir-
onment and meking it meaningful. The philosophical basis to this
approach is essentially one of 'grounded' as opposed to ‘grand' theory
(Glaser & Strauss's terms 1968) linking practicel experience to &
body of existing theory. Initially the research was in the business
of theory generation involving an in-depth case study approach. The
process of technologicel innovation and implementation wss seen to
depend upon a range of contingencies representing factors which were
'specific to innovator' (Downs & Mohr 1976) so any comperative theory

would be severely limitede It was hoped that the research would eid



the organisation involved by generating practical guidelines for
improving the innovation imfdementation process. Approaches which
seek to develop and extend theoretical knowledgse or conceptual
frameworks through general testing procedures are not so easily
related to the needs of the sponsorihg system,

A longitudinal research design was deemed appropriate: one
principal reservation about general research into innpvation being
the lack of information of the case study veriety. Uhere case studies
have taken place they have often been retrospective qr-critical iqcid—
ent orientated. 1In effect the respondent is asked to reconstruct his
past history of innovation experiences. This will clearly provide
less than completely accurate data; e tetrospective study will tend
to represent the process as more ordered and rational than it is in
reality. Therefore it seemed important to obsefve events as'they'"
happened to aid understanding of the innovation process.

The crucial question in the whole field of research methodolagy
however remains that of data validity and quality. Observational datas,
of the type culléd from a ease study approach, is most susceptibie to
threats of the realistic type e.g.

- reactivé effects of the obsefverfs presence

- distorting effects dueto tﬁe observer's perception and interpretation
- limiﬁations to the observer's ability to see all sides of the
situatioﬁ.

As Webb et al (1966) note:

"no matter how well iﬁtegrated an observer becomes we feel he

is still an element with potentisl to bias the production of the

crucial data substantially."

Bias of perception and interpretation must always pose a problem

to the researcher. In my case an awareness of bias and an attempt to

reduce it was the prime motivating force in changing the research role



from detached observer through participant observer to action researcher
and finally co-researcher. This progression represents a continuum of
inereasing involvement and a parallel examination of the observer's
effect on the observed, This becomses more explicit if we categorise
the major differences in emphasis betwsen the stances of participant
observer and acticn researcher, as shown in Ex. 5 overlesf.

fhe issue is to uvhat extent the observed data represents the real
situation and to wvhat extent it represents an evoked response of some
kind. A method of testing the validity of observational data was seen
when data collected through participant observation led to theory
generation which was then tested and applied in the action research
phase., This was taken even further in the co-ressarch phase when sn
evaluation of the researcher's oun rols and behaviour was seen as an
essential part of the data. (This corresponds to Argyrie (1970)
description of organic research,)

All date must be Jswed in the wider context of an understanding
of the 'maijpr social dimensions of the situation in which the data wes
collecteds And while no single method is completely reliable measures
can be taken to increase the validity of data. One such measure is
the concept of 'triangulation' (Denzin 1970) which is basically con-
cerned with multiple approaches to the same phenomena. In addition
to multiple methods & research desion could include multiple sources
of data, multiple observers and multiple levels of analysis. Again,
this was seen @8 a natural progressiony as the aims of the research
broadened to enbumpass different people at different levels of the
organiéation less reliance was placed on the researcher's oun visw-
point and more emphasis was given to 2 working out of a coﬁmon meaning

of the dats which could then be practically activated. This in turn

provoked a nsed for s more adequate base for interpreting and clearly

communicating the content and meaning of concepts used.



EXe &

S ———

The diffeorence in_emphasis sesn betusen the roles
of participant observer and action researcher

Participant Observer

(1)  essentially a static
reflection of date - content
ariented

(11) ensbles generstion of
hypothesis in the context of
the organisation

(111) creates patterns of
reflection and feedback but not
necesserily sny action on these

(iv)  a reflection back to
the organisation of data
collected

(v) of value to organisatbn
members in increasing undere
stending

(vi) involve individuals in
a participative manner to
generate velid date

fAction Researcher

(1) a method capable of
reflecting process end change
as well as static behavioursal
form

(i1) flexible in enabling
development and testing of
hypothesis within the context
of the organisation

(111) 4nteractive dislogue
resulting in mutually agreed
change and action

(iv) e concern with being
actively involved in change
of/uithin the orgenisation

(v) of value to researcher
in terms of greater understand-
ing of own behaviour and ideas

(vi) concern with feedback
procedure snd their importence
to learning and development

Action research sims:

"to contribute both to the practical concerns of people in

an immadiate problematic situation and to the goals of social
science by joint colleboration within a mutuelly acceptable
ethical framework." (Rapopart 1970)

"Action research is a vehicle both for concept -~ swapping
end for changing end re-designing organisations." (Cherns 1970)

Footnote

The difference in emphasis cited are not necessarily those
gensrally agreed upon, however they estsblish the relevant framework
uyithin vhich I operated. It is important too thet the roles of
participant observer and sction researcher are not seen as opposites
(or in conflict) but ac polarities on one continuum, if.e. each role
has potentisl for being the right 'fit' in a given set of circumstances.



Data collected in this way is of a qualitative nature and there-
fore invalid or unusable in statistical treatment. Variables that
'are difficult to quantify are probably less distorted| by unstructured
observetion than by an abortive attempt to operationalise them for
quantification by surveiy' or questionnaire. UWhile statistical find-
ings have an essential part to play in research procedures there is
no reason to assume that particular methods are more capable than
others in typifying conditions actually present in a given situation.
However the problem of analysis of qualitative date remains. An
interactive approach to data using other's perceptions and analysis
helps to mitigate this problem within the overall concern for a proper
objectivity and search for truth,

The philosophy of 'triangulation' was dominant in my research
thinking and as far as possible date was collected from more than one
source using more than one method.

Most techniques fall under one of the following headings:-~
(i) direct observation
(ii) interviewing

(iii) questionneire

(iv) document analysis
(v) case histories
(vi) feedback/reporting sessions

(i) Direct observation

This includes those situations in which I was a passive observer
but which nevertheless offered important data collection opportunities:

(a) Formal meefings e.g. senior management planning meetings,

union/management meetings, manager/foremen meetings.

(b) Informal meetings weresualso studied, e.g. the unplanned

meeting on the shop floor to discuss a particular technique;

two people collasborating on a project etc.



(c) Dirsct observation of work on the shop floor; in the

drawing office, in the production control rcom etc.

(ii) Interviewing

This was held to be the dominant data collection method and
attempts uers made to try and regard cvery interection as a potential
informatian source. Again these can be divided inte formal and in-
formal occasions.

Formal: seasions (usually pre-determined) vhen respondents were

asked spscific cuestions about en innovation - uwhen my need was

for clarifyinpo and explenstory information, Often these led into
Informal situations uvhere more qualitstive and subggctiQa dats uas
obtained., As far es possible the centrzl principle iﬁ these encounters
was to listen as carofully as possible, to bs sware of all incoming
stimuli (e.q. non-verbal signals, the relationship betwsen others in

& group, reaction to my presence etc.) and to delay cvaluation until
the session uvas over.

fis the research developoed this kind of interview became more
perticipative in thsat through direct feedback, lszrning for members
was draun out; it became seen zs legitimate and valusble to discuss
the meaning of dats end the naturs of the interasctions both of the
present situation and of the innovatory situation., In the final
steges of research it became spparent that the researchser horself
was part of the integrel data of the innovation implementation situ-
ation. This demanded an examination of her role through extending
the interview situation into en interactive co-ressarch situation
vhere ideas and suppositions could be explored in a more ‘equal’
way = 50 that personal knowledge became ®slidsted through accept—
ance s public knowledges There is still of course the element of
taffective participation! (Schearz & Schwarz 1955) in which the

enotionzl responses of both parties ere brought into play, which



constitutes another element of bias. A wider validity however was
possible through mutuslly negotiated courses of action related to the
actual innovstion implementation process.

Interview date brings with it & wealth of deteiliand richness
which is difficult to capture and poses problems for analysis., [any
initisl interviews were tape recorded and then transcribed verbatime.
This provided many useful quotations at a later date tc illuminate
a particuler point using words other than my oun, thereby circumventing
the bias of interpretation (though not necessarily of selection).
Intervieus were slso subject to content anslysis wvhere various common
issues were categorised: these built up into quite substantisl files
and were useful in pointing me in directions that had not previously
been thought of, CQualitativse date such as this is not easy to analyse
or present but qfteq prasents insights vhich could otherwise be over-

looked,

111 Ruestionnaires
These were used at specific timus to obtain relevant participants'
reactions fo the same questions. In effect interviewing 1ncorpoiat1ng
specific questions was génaraily seen as more useful, This was for
the following reasonss= |
(a) Uuith certain groups (e.g. the foremen) s written document
posed some sort of threat. There was obvioua anxiéty ébout the
stendard of thefr written replies. |
(b) they uere time-consumingj it was easier for workers to
feply to questions while carryihg‘on with tﬁelr mork;
(c)‘ the resesrcher recbrding data from interviewing waé accepted
a6 'normal'j ‘thefr oun recording of data wos seen as potentielly

more threatening}
(d) observation and interviewing being non-standardised were

highly responsive and made use of the relationships established



between the researcher and respondent, whareés‘questionnaires,
being highly structured were of more limitgdguse, and did not
allow for a reformulation of ideéé;

(e) Questionnaires by their very nature omit to use the respond-
ent's skills end insights: it is difficult tor them to question

or disagree with inherent assumption on the researcher's part;

{iv) Document analysis

A number of documents to do with the technology of the organis-
ation were studied and also proposals for innovation (e.g. the feas=~
ibility study report). These were mainly of use in identifying
relevant techniques and in giving me a 'common language' with organis-
ationel members. .Meetings were sometimes tape recorded and then
subjected to content and process analysis to d#lentify relevant issues
and foci of interest. Document enalysis was extended in the later
stages of research to include document generation. Initially this
meant thd Icollected analysed and presented data f£n document form
for discussion: then increasingly other organisational members com-
piled their own documents of events which were then open for discusaion

and feedback;

(v! Case Histories

This was an attempt to build up a picture of past indguatiqna
making use of individual recollections of events., Often two different
stories about the same segquence of events revealed individual d:lenT .
tations and beliefs; it was then possible to ;ink thesg to p;egent  \
dag mansgement of innovation implementation. In the main though, cas;ﬂi
histories provided a context for looking at 'real time' innovation...

As the research developed of course 'real time' studies became part

of a collection of case studies which the researcher had observed.



vi ) Feedback/reporting sessions
These were seen not only es eessions prodiding informatfon on
research progress, but also as data generating times themselves.
They were also times when data observed and presented could be checked
out with other individuals - an interactive strategy aimed at testing
out the reality of any perceptions. This was particularly so in the
formal Quarterly Report Sessions but also in more informal small

group meetings or with specific individuals,

In looking at the overall issues of methodology it is spparent

that there are severel emphatic strends interwoven throughout the
vhole ressarch strategy. These are threads of involvement, develop-
ment, change end learning, vhich beceme more overt as time proceeded
and which gave the ressarch ite fundemental methodological shepe.

The great divide' eeen between ecademis and management was
mentioned in Chapter II where the large amount of research on innov-
ation and implementation of innovation with potential value for
practicsl managers has been left languishing on the library shelves,
partly because of the frastrating generelisation of many of the
conclusions, asnd partly becsuse af & lack of recognition of the nesd
for 8 closer marrisge between researcher and mansgement so that re-
search 1s sesn to be relevant to their needs.

A consern to be of practiceal help to the sponsoring organisation
and to aid in a fusion of academic idea and practical reality was 8
prime motivating force in giving the research an interactive collab-
orative intention. This progreesed into a concern to develop the
necessary skills of fintegration and communication in organisational
members themselves through sn emphasis on joint learning.

An obvious focus for further reseerch would be to explore this

relationship further particularly with regard to the pesssibilities



of collshorative research. [lore research of an in-depth nature
i
needs to be done in this way. This would then of nccessity mean

devising some means of comparative analysis and presentation.



CHAPTER IV

The Orgsnisationsl Setting

Introduction

This chapter aims to evoke the erganisstional setting vhere the
ressarch on innovation implementation took plece. I say 'evoke!
gdvisedly because it is not just & matter of statistics ~ size of
firm, product, processes etc. -~ that is needed, but a more contextual
knowledge of the firm and a feeling for the interpley of people, tesk
and structure.

The chapber consists of aufactual description of the company in
a general clesélfying sense plus the areas of innovation which were
deemed suitable for study end innovation areas that emerged es research
progresseds

A further set of do;umenta relevant to the organisational setting
is included in Appendices l-3, Appendix 1 contains an initial deécrip~
tioﬁ of starting the project and the entry and contracting stages.
Appendix 2 is the first Querterly Report as praesented to & senior mane
agement meeting in January 1980, together with a commentary on the
report meeting {Appendix 3).

These provide a time-oriented sequence of events and insighta into
the ‘vorkings! of the company and also illuminate my style of working
and my understanding of my role. I have conpeptualised the research
role in Chapter III (Methodology), but this is a more graphic 'real!
presentation as it felt to me at that time. To capture these feelings
is essentisl for understanding the growing importence that my research

role assumed in the project.

The Backqround to the Compsny

A synopsis of the company in which ths main body of research was



underﬁaken occurs in Appendix 1 but for clarity I reproduce the most
gignificant points here.

C.D. (Sheffield) Ltd. is a manufacturer of surgical instruments
and orthqpaedic implants. It is a wholly owned subsidiary of C.D. Ltd.
with an annual turnover of c£1,000,000, and is ons of four manufacturing
units, the London HQ being responsible for sales, marketing and dis-
tribution. The relationship of C.D. (Sheffield) Ltd. ‘to relevant
others is shown in Ex. 6 overleaf,.

The link between the Sheffield site and London HQ is of prime
importance., Sheffield receives orders for work from London and is
solely concerned with meeting those orders. ’They have & catalcgue of
16,000 lines but these are not all operational at the sams time, nor
do they always manufecture everything on the premises -~ they buy in
certain requirements. |

The two mein divisions in the work are surgical instruments and
orthopaedic products. Sufgical instruments contain five main depart-
ments - (i) scissors, (ii) retractors, (iii) specials bous,

(iv) ageneral tools, (v) cheap end - numbers of expendable items
eg towel clips. The orthopaedic department is relatively small,
especially in relation to the profit it brings in, and is due for
expansion. There are also other allied departments whose functions
cross the main product division -~ e.g. forge, toolroom, finishing,
polishing; passivation, warehouse.

The basic cellulsr sﬁructure of C.D. is important. The industry
had groun out of the old cutlery trade of Sheffisld where within the
original firm there were sub-companies doing sub-contract work -
negotiated work -~ wunder the leadership of a 'little mester'.

Thege small groups were insular and proud of being autonomous and
accountable to themselves. UWhen the firm was teken over by C.D.

fifteen years ago (it went public at the same time) this arrangement
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continued, However, five years sgo C.D. moved to & new, lerger site
to cope with an increasing emphasis on orthopsedic products end the
space needed for machine engineering. The surgical instruments side
of the work retesined its hand-finished, quality tool image, looking
back to the cutlery treae skills of former days. The tightly knit
cellular structure was reproduced in the shop flaor léyout, vhere
.each group of workers wes set together in small definad areas under
the supervision of a foreman.

Although the overall structure was open plan, the men liked
working unobserved, spending time on hand-finishing products, and in
fact, in my first three months, they finally achieved approval for
the building of walls to separate themsslvgs further from each other
- these uvere erected before my very eyes! In the wvords of one'fbfeo
mant "This is o back=strest craft and aslways will be." and another:
"I preferred things under the little mestor system; we had more
contral, harder work, more pay, more feeling of togetherness, Ue
wvere unique. Now my authority is being teoken away.”

Some men actually left to set up on their ouwn sgain as sub-con-
tractors to C.D. end other firms,

As well as this cellular split within the surgicel tnstruments
side there wos a more defined split between surgical instruments
(handskills) and orthopeddics (engineering skills) vhich displayed
Steslf in feelings of entogonism sbout different personnel.

For instence, there was resentment of the fact that the Works
Superintendent (WS) was primarily s forge worker and instruments
man wvho "has no hnouledge of orthopaedics".

The new Industrial Engineer (IE) brought in to build up a
Production Services Department and ettached to the orthopeaedic side
of production was resented as an outeider, & 'couboy's he was exper=

ienced in engineering but "they're supposed to have certain skills



but it don't mesn a thing when they ggt into 8 surgicel instruments
factqry“,Amae the expressed vieu of one worker. There was great
fear of handskills being devalued and becoming redundant - of
machines (equated with engineera)_taking over ~ and a psrallel
intense interest in preserving the tstatus quo', The IE was awsre of
this - particularly of the US being threatened by the éxpaniion of
the orthopaedic section. As he graphically put 1tz;I"I see it es
part of my job to try and wiq them over, to be honest 1 know nothing
about either really." | |

Other exemples weres-
(1) . & split in both directors and managers £nto what the Accountent
(n) tapmsd the old group and the new groupt the old ceme through the
ranks = the new came in gver the ranksj
(11) & tradition of bed feeling over appointments for jobs - and
of wrong choices being mede = ‘had set' the tone of fear of future
expansion or changs.
(141) the US was not in favour of proposals for computerised product-
fon control and wupld have nothing to do with it, but as A perceptively
remerkeds= "It's not that he fegls threatened or that he is ignorant,
but that he eses no need for it. He was not formally approsched and
talkad with ebout production cont:ol: it was teken for granted that
a manager would know sbout things,." _
(iv)  the passivation erea hed set itself up as & little islend in
the middle of the works and had even put up notices to keep people out
(thls was only partly eafaﬁy);:
(v) the main@enance section felt undervalued - "we are ripped off
in here -~ tsken for graqted."
(vi)  the draughtsman felt isolated: "S0% of the shop floor work
to patterns and won't work from drawings: they can't see my job as

having eny uee or relevance,"



(vis) formal reporting systems that were set up were ignored -

people continued to use their old informal systems.

This might seem & sorry tele of division and strife but it was
not all so. Over the previous six months the workforce had been
getting used to gradusl changes in methode of working. Previously
ﬁhey had had near autonomy over what they did and when they did it
= but this was proving too haphazard and they were coizecting a very
bad reputstion for delivery dates etce A more regularised method wes
introduced: foremen’were given a set routine to follow -~ they now
kngw the schedules for the whole year and they soon became more forme
elissd, optimising the production processes and planning shend. Onse
foreman expressed his satisfaction with this « he had a plan for
each person in his section for the next three months ~ he had built
up his section =~ he believed he had good working reletionships in
his section =~ he had respect from his workers and felt responsible
for their well being.

fore products, new products, using machines for differing purposes
ell upset the normeluweork patterns, but reorgenisation in this way wos
also perceived as sdvantegeous by some people. 'At present we live
hend to mouth: we need forward plenning e more efficient flow of work."
One of the shop stwwards remarked: "CD keeme its merket becsuse it is
edapteble enough to match specific orders - not like Browns."
This was echoed by IE: "I think {(the Gi1) is winning in that way, e.Qe
he tekes on just ebout everything that it's possible to tske on in
terms of new work on the orthopsedic side. SometlBmes it causes s lot
of problems here because we can't easily fit it in to mest the deadlins;}

but besically he's right, because he's going to end up with an efficien‘

manufecturing unit thet mekes & wide renge of the company's producte = \

to that extent it's very interesting working here, but the finer points \\

\
\

iy



ers wrong e.g. we ought to be bstter informed ee."

Also: "Ue are not stretched enough yet-- but it's early days.
I think it is a good thing because we're growing into the Job =
getting the foundations right for bigger things¢ that includes
creatihg a team and support group. This releases me to do the things
I really want to do ~ things I want to change: we're stili going
through & procaess of setting théngs up.”

These comments show the kind of open perceptive people that were
around, and the understanding they had of each other.

"The WS has got the company's interests at heart, but he is caught
between the shop floor who know, like and respect him end management
vho represent change.”

In gmongst the criticisms were many warm appraisals of the com=-
peny: ‘.

"I like CD -~ no-one interferess I can get on by myself."

"The compeny have been 'magic' to me through my wife's illness."
"1 would do enything for JB., If you have & good supervisor then
gverything io OK."

"The Gi" is a good listener end he knouws his job -~ he goes around
the shop floor every dey."

Many people met socielly at lunchtime for a drink even though
they criticised each other at work to me. Fanagemnent had informal
lunchtime meetings = there were the usual football/derts team,
outings and socisls etcs It was small enough for people to know
one another and many were relatecd.

CD employed 140/150 people within & besic pyramid structure
with four membere of senior management. (It wes interesting to see

the GM's classification of thesse four:?

wss was the 'fixer' - he gets the work done in the factory.
At was the *thinker'! - he can obtain any amount of inform-

ation, but can't mske a decision, H



IE: was the 'theorist' he needs to come up with facts end
figures, technicel information. His department was the
one from which ideas sprange.

sz' he declined tﬁ say what he was, and then went on to say

it was a mne-man show ({) )

Structurally, CD could be shown to be 'mechanistic! {n Burns &
Stalker's terms with meny highly differentieted units, end yet there
was this increasing emphasis (from some orgsnisestional members at
1east) on the necessity to be able to adapt, to be dynsmic and to be
eble to tske on new product idess. They were aluays on the laook out
for ways in which to increese profit and to remain competitive in an
overell extsernal state of recession. Being a labour intensive manu-
facturing unit, this meant that $nnovationswere meinly concerned
with reducing unit costs of manufacture. This was achieved by empha-
aieing labour saving, materiasl saving, time saving end energy saving
ideas.‘AThe firm was not so concerned with competing on a;produﬁt
innovetion level as with incremental change in product and menufact-
uring technology. For any kajor investment the firm was reliant upon
London QQ for capitals therefore innovations were mainly kept wiﬁhin
existing menpowsr capabilities. They innovated for economic reasons
-~ to remain competitive by reducing unit costs and inbreasing manu-
fecturing speeds etcs = but also to retain specific customers
(especialiy individual surgeons) by complying with their design changésa
Uith ell thie emphasis on reducing costs and manning levels, it is
remarkeble that more effort wes not given to reducing esnxiety leuelé
on the shop floor and any perceived resistance to innovation.

Broad Innovation Aress '

\
\,

My way into the company hed been via a proposal to observe the 'k

possible innovations associated with the application of micro-processors f\



on existing machinery. This was the subject of a feasibility study
being carried out at that time by a firm of outside consultants as

part of a government sponsored scheme: Quote Appendix ly P6-9:-

"Background to the feasibility study

Meetings held in Bay 1979 between the consultants and the Gf
identified specific areas in their manufacturing processes which
might benefit from the application of micro-processor technology.
The company therefore looked for guidance under the Department of
Industry’s BAP Scheme in order to determine the best course of action

to meet their initial and future requirements.

Terms of Reference
To evaluate the potential for using micro-processors within the

company's operational areas of:-

(1) Double headed Hosan drill
(11) Instrument Machine Shop
(1i1) Spark erosion die making

The report comprised an appraisal of the major operation performed by
each machine together with some reference to any peculiarites of the
process. This was then followed by discussion of how improvements
could be effected to the basic process by alteration in teehniques
of jigging (where applicable) together with those which could result
from additional electrical/electronic control and/or monitoring.

Some observations were also made of the effects on the company
of moving into electronic systems generallye™

So the initial project of looking at the application of micro-
processors on existing technology was delayed. However, during my
time in the company other areas of innovation had emerged. These were
documented in the report meeting of January, 1980 (Appendix 3) as

(Quote P6-7)



"(v) . The final part of the mesting was concerned with my position,
and research work on innovation and decision meking.
It wasiidecided thet there were three main areas of innovationt-

(a) the data control system for planning production -
headed by Aj

(b) the relocation of machinery and pkant space - headed
‘by 1E3

(c) the development of a forge on site - headed by US.

of théae {(a) end (b) aeémed to be‘the areas for immediate motk‘and
it vas égreed I should 1liaise with the project officers - A and IE
respectively, | |

The huts and bolts' innovations et shop floor level wers not
deemed particulerly suitable for study as they sere really outside
of Sheffield control - they were prescribed by London. I would be
oble to collect and catalogue these though through contact with IE
and the production engineer."”

Contrary to the thoughts sbout ‘nuts and bolts' innovations at
shop floor level expressed 10 the lest paragraph of the report on the
management meeting, over the next few months I did concentrate on this
level of innovation.

This was because the first macro level of 1nnova£1on approached
(that of a data control system for planning production) was initiasted
vith s micro innovation, the introduction of & new process (route
cards) forerunning the eventual application of computerised prbductian
control. . As explained in the next chapter this was seen as an interim
step vhile vaiting for financiel backing from London.

The route cards were studied as an innovation in theirrouwn right.
It soon became apparent that within the macro levels of innovation
were many micro sreas of innovation which assumed just as much import-

ance for the people involved, This supported my own esrly conception



of large scale innovations being made up of small scale decisions and
changes -~ rather like an onion. The encompassing term 'innovation’
= like the skin of an onion =~ holds within it many other layers of
innovation vhich may be interlinked, but can be poofitably peeled

back and examined in their ﬁwn r;ght. Alternatively, you can stert
from the opposite perspective and (as with a sst of Russian dolls)

ses that within each innovation implementation process lies the kernal
of snother implementstion process which i{s always present and influ-
ential in tho thinking and acting of those taking part.

ARs my research progressed these concepts were sccepted by menage-
ment as they broadened their own outlook on innovastion to include
areas not reﬁognised before as being worthy of the name *innovation’.

Four main arepos of innovation emerged. These weret-

(1) en improved data control system for planning production:

as intimated sbove this wns initisted by & micro innovation = the
introduction of route cards;}

(11) the use of on-going adaptive technology on existing machinery
with e view to incressing productivity (arising out of the fMapcon
report )s |

(111) coping with design innovation required by surgeonsy ususlly
this was an adaptation of a stenderd product line, but sometimes
meant a'naa product, (Quote Appendix 1, £5)

"Product development is usually instigated by surgeons; they are in
close contact uwith some mho came uvith ideas and drawings for ways of
improving their technique with adapted products. This finesvitably
means ‘that CO must be highly adaptive end ready to cope with chenge
themselves. It also means that besides producing lerge batches of
one particular item, e.g. en artificisl hlp'Joint, they are also
producing small batches of the same item with variations for e

particuler supgeon. In lergs part thoy erc user/customor dominated



- the NHS being another customer with specific legal obligations to
comply with « e.gs the quselity end: typo of raw materisl used,.
Developing new products often means clinical experiments using exper-

imental items,"

(Of importence here was the fact that Sheffield did not lieise

directly uwith surgeons but went though the R & D department in London.)

(iv) orgaenisationsl structure innovation e.g. the setting up of @
requisition system for new tooling. This does not really fall inside
the definition of technologicel innovation but does serve to fllustrate
some of the humen factors which account for the bulk of variations in
the innovation implementation process.

A summary of the main innovation sreas shows these four categoriest
(1) Process innovation - production control
(11) Adapted technology
(141) Adapted product (or new product)

(iv) Organisational structure - process innovation.

The next chapter examines one innovetion within each of these categories

in detail with particuler emphasis on the process of implementation.



CHAPTER U

Innovation Profiles

D e e ]

Introduction

Analyses of innovation have fregquently found it convenient to
describe goneral stages or phases of the innoveticn process. Usually
three separate steges are distinquished:

(1) invention - the generstion of a new idea

(1) adoption = the process of deciding to incorporate that
idea (or someone else's) into your own
orgenisation

(414) dmplementation - the procese of actually doinn the innovating,
making the idea r practicel reality within
your orgenisation,

This study focuses on the stege of implementation, It is suggested that

once the fundamental decision to innovate haes been teken, the stage of

implementation consists of a sequence of smaller, fncremental decisions

end changes, This process is studied via four profiles illustrative of

the main categories of innovetion witinhthe firm mentioned in the previous

chapter,

(1) the introduction of batch route cerds = production control,

process innovationg |

(11) Smith-Petersen nail «~ adapted technology; process innovationj

(414) Rings' hip joint - adepted product fnnovation}

(iv) Requisition system for new tooling - oréanlsational structures

process innovation,

This chapter presents sach profile historically (as it happened in
real time) followed by an snalyeis of the implementation process with

particular reference tot



- classification of innovation

- personalities involved

-~ $nteraction of personalities - rosults of interaction
= the research role

- recammehdations - feedback and lasrning

fFrom en analysis of this data emerges s framework of five mainline
issues to do with innovation implementation which form the basis of

the next chapter.

Innovation Profile 1

-~ the introduction of batch route cards - oprocess innovation

The nesed for e proper production control system had been recog-
nised since September 1978, The GM end A discussed the matter: their
first throught wass to use e small computer, but as A commented: "You
look at these things, but you know you've got no power to buy them; its
over £30,000 for software." ‘They next looked at using the services of a
computer buresu: "ee got as far es we could before we actuslly had to
spend any moneys" (June 1979) This resulted in a meeting betwesn GM, A,
the Management Services Menager (London) and the computer buresu people
Following this it was proposed to purchase e ready made system and use it
on London's computer. This woulds=
(a) facilitate site production control
(b) solve the inter@ace problem with London.

December 19793

A =~ "ye sre still waiting for epproval « moneysy nothing has
happened yet; but we haven't left it completely; we're trying to put
in one or two innovations as we go elong - 1like route cards -~ something
that we need now which won't be useless or upset us no matter what we

take in the future."



Descriptions

Bacicolly the route card removed control of work schedules from
the individuel éectian foremen to production control menagement (e
relatively new post). It was mainly concerned with surgical instru-
ment manufacturing vhere batches of work moved eround the shop floor
from section to section (Exhibit 7). Previously foremen had received
a total annuel schedule and could pick end choose et will the work
they wanted to do. This resulted in e leck of order end sequence of
worke Bottlenecks occurred in production, orders were not met end
management had no knouwledge of what was being done et any one partic-
uler time. There was increasing pressure on top managemsnt from
London as their enquiries about orders bsceme more specific through
use of a computer,
The route cerd wes designed so thati=-

(1) foremen no longer had to requisition matorielss
(14) foremen no longer had to chase work batches around the shop

floor;
(144) =&t any one time monagement could find out vhat work was in

progress end where it was}
(iv) reasons for delays should become apparent}
(v) vhere delays were heppening should become apparents
(vi) management could sequence work according to their production

schedule}

(viii) a smoother work flow end grester officiency should be promotede

This brief description shouws the hoped for improvements in prode-
uction scheduling that management wanted to echieve. It seemsd &
fairly simple uncomplicated innovation on the sur8ace, and so it gas
treated by the managers responsible for its introduction to the foremsn,

The process of implementation once agein seemed to follow a straight-



Normal work route (x = section)

Blank — _ymachine shop 3 fitting ___5 heat treatment
(hardening)

X X

hard set > wheel ——y merking 5 final set
" (glasing & polishing)

~————> wuwerchouse — 5 London

The route card would stay with a batch of work throughout its progress

round the shop floor.



forward structured pethe For clarity I give the sketal outline of
the process of implementation first, as it happened step by step,

end then go beck to look at various issues arising out of each stage.

Process of implementation
() A formuleted the card (Ex. B overleaf)

(11) A bropuaed the experimental introduction to GM, WS, IE & PC

(114) ~An explanatory‘meeting with A, WUs, PC and one foreman (SPI)
showing the completed route cerd

(iv) = Pilot axpariment using the card for one month in one section
(sPI): January 1980

(v) kwa general meetings with foremen to inform them sbout route
cardaz. 4 February 1980

(vi) General implementationt S February 1980

(vii) Feedback meeting of forement 29 February 1980

So the observeble steges weret=

- Formulation of cerd

- Pilot experiment

- General explenatory moetings with foremen

- Implementetion

- Feedbakk

It is interesting to exemine each stege of the procees carefully to
give a fuller enalysis of uhat‘happened end to drav out implications .
for the vhole process of implementation,

A formulated tho route cerde He was meticulous in preparing an
accountvof h&w the systen was td work in theory - the machanics of
the system, what information each card should contein, how to record
the 1n€drmation, wvhat to do with each eard, how the cards wsre to be
used etce = and in justifying their intooduction, (See Ex. 9 Batch

Identification System overleaf.)
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EX. 9, _ PROPOSED EXPERIMENTAL BATCH SCHEME

BATCH IDENTIFICATION SYSTEM

How Plenned System lorks

1.

2,

3e

4.

Se

6.

7

B.

9

10,

Batch cards (in duplicste for all work on hand) prepared.

Filed in Period Order.
In Cetalogue order within each Period.
As schedule amendmenta occur, cards are added/removed.

Use card to record aveilebility of production requirements,
e.0. Pattern, Materiel, and note any delays.
Each month check through next month's cards.

Issue one copy to foreman when work is to commence,
(i.e. month before delivery required?) give cards
also for lster betches of same product.

Check before issue that MATERIAL are all available.
PATTERN
TOOLING

'Foreman withdraus materiel from stores and commences work,

His copy of Batch Eard goes into tin,

Any work not started, foreman returns card to Production Control
- write on card the reason, Tie back to office copy.

.Jeffice copy of Batch Card of all work in progress shows date

work started,

File in Production Control Office therefore shouwsi=

All backlog items in order and reasonj
All work in progress and date started;
The state of pley on all future batches.

When work reaches warshouse, end is packed, batch cerd tied
back to office copy.

Then used for Delivery notes
Invoices
Up-date Main Schedule.

9.11.79



BATCH _IDENTIFICATION SYSTEM

Ob jects

l. Simplicity. Thie is only an interim measure.
2. fleans of identifying Batches "on the 8loor",

3. [Means of indicating to foremen priorfty of work (to maintain
date order). 7

4, Mezns of identifying to Production Contréi which batchas are An
progress. / ; /

L,

5. [Means of recording in Production Control sll the facts about the
batch. (To easse production reports and infornetion, es0. back
order report).

6. To highlight delays to Production Control.

2aon j

1. To run as an experiment in one section only = General/SPI
- to “suck it and ses".

Method of Implementation

le Tuwo copies of Batch Card (1 = Factory ) prepared.
(1 = Production Control)
(Brief foreman =~ PC)

2+ Take Production Schedule weite up Batch Caerds in Duplicete for
all outstanding work, in SPI/GEN,

3+ Place in a file, sectioned off for each period in Catalogue No.
order in each period,

4, Obtain & list of W.I1.P. from the foreman {(including vhat is in
Polishing end Finishing).

Se Teke the factory copy of Bateh Cerd for Wel.P. and place in ties,
on the shop floor.

6. Call meeting of all foremen - explain details of experiment.

7+ Proceed to use the system until say, Christmas, then review.

9,11,79



He aleo formulated o plan to run it es a pilot experiesnt in one
séction only ” to suck it and sec" and then to introduce it generally
through calling & meeting‘of all foremen to explain the deteils of the
experimentg Thqg system would then procesd for Foﬁr weeks vhen there
would be a review of the situation.

A seemed to think that involvement with the innovation process
by interested parties, i.e. the foremen, was essentiali-

"1 said it would be bstter to do it in one section beceuse I didn't
want any upsets end also I wanted to see if any changes ceme in which
you don'‘t know qntil you've sterted doing it. I wes probably a bit
too worried about what effect it would have, becguse they all seem

to be in fevour of it and they all say we want more communication.
Barry (WS) and I eaw them because obviously you know you can't put
bits of paper out without saying to them otheruwise they're going tok
draw wrong conclusions, and we told them what I said to you, fhat ig'e
not going to be work study, or somsthing like that they might fear o
it's just for this description purpose.

"I tried to impress on them that none qf this was teking sway
the real skill of their job which is dealing gith their men, allocating
te them the jeb, knouwing whet man cen do whgt Jeb and so on. I’think
it will come if it's done properly - unly if you jJust swept in next
week end sterted throwing these around I.think they'd resist it."

However, slthough his heert wss in the right place, he had not
really thought through the implicstions of how he wes going ebout the 
introduction of the route cards, or the real reasons for why he was \\
introducing the route-cards.

- Perheps 1 had better explain my oun position here co that it is
clesr vhat pert I played in the proceedings. I wss reletivoly new to

theo company at thet time having first stepped over the threechold in



October 1979 (it now being January 1980), From Hovember 1979 1 had
" moved from being an obvious outsider end hed been working et gstting
to 'know' the campany from,the inside - the people, the systems,
the official end unofficisl groupings, the tasks, This had included
interviewing and talking to pecople at all levels, I became involved
with the route card innouétion through talking to A in December 1879
sbout his hopes for a computerised production control system and the
introduction of route cards wes mentioned as en interim step.

So I joined the implementation process es an observer (trying to
objectively record what happened) at the time of the pilot experiment.
But I was also in quite close contact with s number of people through-
cut the company and was sble to reflect the understanding I had gained
of people, groups and relationships back into the implementation
process. This afforded o number of insights particularly with regadd
to the underlying reasons for actions taken or not teken. So I uas
in a position to record two different kinds of data:

- observable acts or non-acts

- underlying intentions

Let me explain more explicitly., As I had gone about the compeny during
the month of January I had had quite & few comments sbout the route
cerds from foremen vho were not yet involved with it - it uwas still
in the period of the pilot experiment. These indicsted some feeling
that they would have liked to heave been involved in the design of the
cerd -~ to be eble to contribute ideas etc.

"o could have given our oun ideas particulerly if they'd had a pre-
liminery meeting to discuss what it should bo like,"

A's ides of involvement was to have s meeting to explain sbhout the card
end to ask for comments sbout something plready designed and formulatede

It was not that he was not receptive to feedback or did not want it but

rather that he managed the structure for receiving feedback clumsily.



The timing was wrong: it is hard to criticise something construct-
ively when you hsve had no part in it up to that point. The foremen
did not feol that it was part of them but something imposed from out-
eide and so became defensive and slightly resentful,
"not necessery for this section, our oun method ie the best ..."
"only interested in incressing production, I cannot see how the
route cards will improve production.”
"The last timé we had work in progress cards, after they left the
fitters' depertments they seemed to dissppear. 1 vonder if these will
do the seme."
. (Interestingly, this was the first time that A was aware that a:simller
system had been in operation before. )

At the general meeting these feelings were expressed ast
F/man: "It's a way you cen get on to us end sey we're holding work up."”
O "No, not at all,"
F/men: "You think I've come off a monkecy tree now."
Conversely then end perhaps this points to m greater finvolvement of
people to ensure acceptance, the SPI foreman said:
"By using our section ss a test; I could ses I would benefit by ft."”

The pilot experiment too wes mismanaged in a number of ways. A
thought a gentle introduction was best:
"I said it would be better to do it in one section becesuce I didn't
want any upsets and elso I wanted to see if eny chonges coame in .co™
But the foremen thought in the main thet it should heve been intro-
duced to all sections at the same time,
"Introducing toute cards to one section without informing other sections
vhat was being done wes wrong. Bad communication,”
"We 21l know wvhat was going off enyway. You can't keep something
like that hidden."

The important point to register i{s not that either party wss right but

that there was an unrecognised mis-match of expectation.



Thie occurs again later.

The choice of pilot section too wos not made the most of, A hgd
his ressons for choosing the SPI section.

"We chose SPI becsuse Mike is a relstively new foreman end he was
having problems enywey and he was always coming to Paul (Productioh
Control) and seying whst jobs we chose him - snd he was agreesble
to it."

PC (Production Control) hed agreed with A's choice, but he was
elso newly promoted from stores and was & greet friend of the fore-'
man of SPI. He had talked to him unofficially sbout the system a
long time ago ~ &nd the foreman hed expressed great interest in
"anything that mskes my job sasier.”

All sorts of questions arise about the appropriateﬁeas of choos~
ing & new inexperienced foreman instesd of one who was well entrenched
in the company and hsd influence over others} but the fundamental
question arises = What was the innovation of route cserds really
about? - Uhat was it supposed to achieve? Uzs it to ease one fore~
man's work? Uas it a forerunner of a computerised system with the
aim of familiarising the shop floor with paper work? Uas it to promote
a smoother more efficient work flow?

A would say that he had answered these questions already (see Ex 9)
but it became spparent that he had not owned the real problem nor
been able to bring it out into the open.

‘The resl problem was embodied in the management of work in the
whesl end grinding section. All work had to pass through this section
for polishing and glazing. The foreman gave preference to bigger 1té@s
of work as they errived becsuse this was then immediately reflected ig\
their productivity bonus, Smell items piled up on the side - some
were left for uweeks - disrupting the scheduled output and causing

cheos with delivery dates. It was generelly known throughout the

-



factory where the problem lay; many individuel :foremen mentioned it
to me privately as did PC and A but no-one wanted to say it out loud.
This was partly because of the position and influence of the wheel
foreman. He was a senior foreman, a previous 'little mester‘ who
continually harked back to ths good old days when he aoperated a
unique group with his own authority and control over work. He formed
a powerful triumvirate with his brother in Quality Control and the
Works Superintendant who had grown up through the company to his pre-
sent managemsnt'position. No-one wantéd to jeopardise his own position
by speaking ocut uncompromisingly about the management of the wheel
saction,.

With the introduction of route cards hints were made more exp-
licitly ebout the core problem:
"I thought it's what they would want, and the GM thinks so too, but
in talﬁing to WS and at lsast one foreman, Dave, I don't think that
that ;g what théy wvants They're quite happy with the system nouw;
I mean Dave kept saying -~ all we want is a little bit of organisation
- but he cbuldn't define what he meant by 'a 1ittle bit of organis-
ation',” (A) A
"Anyoné who shouts about it, is one uvho isn't getting work through."”
(F/man)
And in the formal justification:-

"6. to highlight delays to Production Control" (Ex. 9)

This clouding of the real issue had its effect on the succes8ful
implementafion of the cards. Success seemed to be measured in terms
of physically kaepihgy the cards with the batch tins., The foremen in
general peré willing to go along with the idea, but they could see

that it had not been introduced primarily for their benefit - in \
i ‘ \
effect it was not truly relevant for the majority of them. It was

managé@ent's way of broaching an unmentionable subject; so they were

\

\



either feirly cssual and non-committasl about using the cards or they
Joined forces with the wheel soction because of old loyslties or
because it was more in their interests to side with the vheel.

One foreman expressed keeness and this was made much of by At
"No comments were made at the time, but since then, this paper has
been aesked for by Dave and he's pushing, he reslly wsnts these cards."

But Dave's resl reason was self-interest. He was taking the NEB
Supervisory Studies course and wented to use the route cards for his
projecte Also it was his output into the wvheel section that was
largely held up (because it wss composed of cheap items) and he wanted
his figures to reflect more accurately the work his section did and
where the true bottleneck wes.

In spite of the reasons for Dave's interests it would probsebly
have been better to use his section for the pilot run: he was & more
influentini foremen then the SPI foreman, and whereas SPI work gener-
ally went streight through the uhesl section, his was the work that
was held upe (So the problem of delays was sctuslly by-passed in the
pilot run!)

In observing the meetingas with the foremen to introduce them to
the route cardsy I was able to reflect back to A afteruards some points
which might have helped the process.

(1) the room was uncomfortable - the foremen just stood eround
the wallsy 1t was not conducive to staying and talking it throughj

the expectstion was that ss soon es possible they would get back tp
work, i1.e. this mesting was not part of their work as foremene.

(i) AR end US had not thought out which foremen to speok'.to together.
It was en arbitrary split, butbthey had reelised that group eize was
importent end that is why they had two consecutive mectings.

(844) They did not use the SPI foremsn to help them present the cards.
Their thinking wes that he knew sbout the cards end so did not have to

be involved.



(sv) A1l their communicetion was 'downuards'. They did not really
anticipaﬁe any feedback or discussion. This exapgerated a feeling of
*them and us's |

In fact e diagram of the people involved helps to show the divielons
that dxisted,

GM General Manager

IE Industriel
Enpinesr

WS Uorke

IE Superintendent

oM Accountant

Production
. Control

The people A most wanted to reach were furthest cway from him, and
he tried to reach them by the most indirect route, Ho was also isole
ated from WS slthoupgh he was jointly presonting the route cerds with
hime They had not worked out a satisfactory relationship so they were
not able to present & united front., As he said:
"We is not very involuad: he is not against it but he wouldn't do it
himself."
50 WS was left in an ewkward position czught betweasn his management
role and his loyalties to his old mates in tho wheel section. This
was a gencral issue for him to sort out for himself as well, (At
that time I did not fesl able to open out these issues with A and WS
- I did not feel close enough to them.)

As said befare my principal role was onc of observer, but I was
elso in a position to sep and understand more than surface sctions.
Howover I wes not perty to any exclusive information. All the infor-

mation I received sbout pcople and their rclstionships, sbout their



motives and reasons for actions was shared in one way or another

with other pcople in the organisation. The difference in my position
was the way in wvhich I could ses the wholeness of the situation,

This was because in one sense I was detached -~ 1 was not part of

the poliiics of the situation, This also allouwed me to reflect back
to participants some of my understanding. The extent to which I could
do this depeﬂded on our reletionship « were they receptive to feed-
back, was I confident enough to give it.

The role of communicetor/tnfluencex developed over time as relat-
ionships of trust were built up. In this first innovation situation
I acted as observer and paertiel reflector at_the time, but laster on
could discuss other levels of understanding of the observable aspects
qf the process.

It was elso pnséible to distill some learning from the situation
for those involved, At this stege it took the form of relating prec-
tice (vhat happenad)_to theory. (This was elso bound up with the
initisl problem of establishing my credibility in the eyes of orgen=-
isational members.) For instence, Greiner's (1967 views on Group
Problem Solvingi=

"ese the foremen or the operators mey have a more practicsl

understanding of how to get deily production out of a group

of men and machines,

The experienee of opereting people frequently equips

them to be of real help; (i) they are often able to spot

practical production difficulties in the ideas of the speciel-

ist and iron out those difficulties before it is tooc lates

(11) they are often able to tske advantage of their intimate

acquaintence with the existing social arrangements for gstting

work done eee”

This made more sense when A could see the practiesl reality of the



application of this passege to his own management of the meeting uwith
the foremen., |
Other learning from the route card situation was tsken forward
to indicate possible outcomes in a similar process of introducing
computerised production control. The anticipated pressures end some
supgested guidelines were documented in the July 1980 Quarterly Report
to management (Appendix 5) and stated in an objective de-personalised
way. Quote:
"4, Looking Ahead
The introduction of route cerds was aluays seen as an interim
steps Full computerised production control was slways an
ultimate aim. As this has become incressingly probable in the
last couple of monthe, it might be right to try and anticipste
some of the pressures that are likely to come with it,
4,1 Anticipated Pressures
(1) Presscure from outside concerning amount of capitsl
and resources involved.
(i) Resistanes from inside the compsny becasuse of per~
coived threat to their own jobs, fear of change,
loss of control over aspacts of their jobs, being
‘watched!,
(£1i) Pressures through lack of recognition of sny personal
benefit from fmplementing the innovation.
(iv) Resantment at the amount of work invelved with no
perception of any recognition or reward for that work,.

(%) Confusion over new responsibilities and demarcation
of areas of work.,

(vi) Pressures from lack of involvement creating a 'them

and us'® situation.



4.2 Suggested Guidelines for hanttog Innouatlon
(1) Arrange fer the lnneuation plan to be sponsored by a
board member who will be seen to have influence and
enthusiasm*
(i) Tell employesa of the plan so that they will know likely
time-scsla, probable risks and any radical changes that

might follow*

(iidi) Bet up recognised lines of communication to employees and
board*
(iv) Be aware of the need to graft the innovative group on to

the existing organisation through effective communication
and initiating procedures which clarify the manner in
which responsibilities are shared among, or passed to,
appropriate departments*

(v) Set up a steering committee for policy and a more grass-—
roots implementation committee*

(vi) Evaluate staff abilities and continue to make use of their

full potential: provide opportunities for continual growth

- specialist function? training?
(v1i) Encourage enthusiasm in a learning situation: allow those
involved to benefit from their participation: foster

”

feedback of perception and information*

After the meeting I was able to co-operate with A in exploring these
points with particular reference to individuals and groups within CO
- thereby again acting as practical interpreter*

My own learning on innovation arising out of this ewample was on
two countsi-
(1) aspects of the process

(id) an understanding of the progressive nature of my rolex*



(1) I was amazed at the complexity of the implementation process
of what on the surface seemed to be a very simple matter* This was
referred to at a much later date at a management meeting

"Innovation doesn't have to be complicated: this was something very
simple, but it's the other things that it pulls out with it*"

The first seeds of the paramount importance of how the process
was handled as opposed to what the innovation consisted of were sown
in my mind. Also the fact that one innovation could be perceived in
highly differing ways by different participants and that this had an
inordinate effect on the outcome. A eis-match of expectations among
the people involved could be at best counter-productive at worst
disastrous (cf Evelend 1977).

Another conclusion was that the 'product champion* or promoter
of the innovation has to be extremely clear and honest in his own
mind about what he hopes to achieve with the innovation, and to be
able to share this with other influential people. His plan of imple-
mentation should be well thougft out time-wise and other key people
consulted and involved. There should be a proper means of evaluation
and review of actual outcome.

(i) In observing this innovation situation I found a decision had
to be taken about the role I assumed - either inside or outside the
process. It seemed questionable whether I could allow myself purely

to observe when my inclinations were to facilitate the process. I

took ths role of observer initially and then chose to be a reflector.
In doing so I started on the path of increasing involvement with learn-

ing and change within the innovation implementation process.

Xnn (~"itlonProfile2 - .Snilth Petersen nail - adapted process

Ths GM called a meeting of the IE, PE, WE in the first weeks of

January 1980 to discuss a new order from Cuba. The order, based on



b letter of credit expiring in F?arch 1980, was held up in London due
to an oversignt and now the pressure was on to fulfil their commit-
ment. There were only 8-10 weeks to get the order through but the
GW decided to take it on; thiswee in keeping with his general policy
of establishing the Sheffield site as a factory which got work done
in the eyes of London* As IE commenteds-

”"The group has been through a bad time — they were thinking of
ditching the Sheffield site completely, GM is going through a pro-
cess of getting their confidence back. I think he's winning in that
way* e*9* he takes on just about everything that it's possible to
take on in terms of new work* Sometimes it causes a lot of problems
here because we can't easily fit it in to meet the deadline; but
basically he's right, because he's going to end up with an efficient

manufacturing unit that makes a wide rang® of the company's products.”

The order was forJd-

- 2,000 Smith Petersen nails

- 1,300 hcClaughlan plates

- 5 hole brackets

Due to luck and the IE'O foresight they had tooled up for the WcCleughlan
plat© in November. There was no tooling for the SP nail. At the

meeting the production process of the nail was looked at to try and
identify blocks and snags in manufacturing. The Production Engineer

was briefed to design a new fixture for the Brook Mill machine.

Description

The essential part of the production process was in the milling
of the nail, and also in reducing the time spent in the whesl room

glazing end polishing.

Blank ~ machine shop wheel room
(milling) (polishing)

The PE was to design a fixture for tri-fin milling which wouldi-



(a) produce clOO nails per day
(b) reduce chatter marks due to vibration and so cut down on
polishing time

The sequence of events was as followsi-

(1) specific order January 1980 - 8 weeks to complete

(i) design fixture for milling machine and make it in tool room
(1ii) set the machine

(1v) make the first nails (6)

(«) take them through the production sequence

(vi) estimate time for polishing (1 minute)

(v1i) check standard with quality

(viii) produce 2,000 nails.

Implementation Process

It took the P.E. (a new employee) longer than he estimated to produce
ths fixture, A great deal of pressure was nut on him to come up with
something quickly - everyone in the works was aware and interested,
as evidenced by the number of people continually buzzing around the
milling machine, trying not to show their interest but obviously watch-
ing everything that was going on, (See cartoon.) Previously there
had been some talk amongst management of ths likelihood that the machine
operator would be obstructive as he was opposed to any change, HO was
described as *s frustrated tool maker* who relied on his ability in
setting up machines to give him some importance and sta&us. In the
©vent there was no hitch at this point. It is ray opinion that tho©
reason for his co-operation was th® interest being shown in him and

his machines the status of having an important order running throogh
his machine and being resoonsible for getting it through. He was
pleased to show me over - "You know about it as well, do you?"

Traditionally CD had always given a very highly polished mirror
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finish to all work done by

(1) glazing (12 minutes)
(ii) electro polishing (Quality control to show up any marks)
(1ii) hand polishing (6 minutes)

The PE tried to design his fixture to cut down on glazing time

5/

- and estimated 1 minuts to eradicate the 1000° clime milling mark
at the end of the cutj because of time pressure hand polishing was
also cut resulting in a product which was substandard according to
traditional CD's standards but on a par with competitor's products*
It also achieved a considerable cost saving (see PE report, Appendix
7, A Review of Orthopaedic Machine Shop Prodedur®©)*

However Ted, the glazer, was used to removing every mark and
could not adapt for ocaa order to not doing as usual* He was uncertain
about the quality standard; so was the Quality Control manager, the
person in charge of electro-polishing and the Gft. All were working
against each other - pulling in different directions*

It was compounded by the fact that in th© pilot run the PE had
naturally gone to the polishing foreman who had done the job in an
estimated 1 minute: the worker actually assigned to the Jjob (Ted)
could not achieve this time, but the senior foreman of the wheel room
was certainly not going to 1lst a new PE in to his department to dis-
cuss work allocation* He kept very rigidly to the Idea of being a
master to himself (grown up out of the 'little mester* ideas). To
the polishing foreman it was Just another Job; there was always
pressure of time being put on their work - this was no exception;

- there was no real reason to come forward and help*

As IE said:-

"It is an engineering success story, but it's shown up weaknesses in

thepperfcrmsnce of the rest of the manufacturing sequence; an



improvement in machinery has had a detrimental effect down the line;

an advancement in one area 1s thwarted in another#”

The Process of Implementation

The actual operation of setting a new fixture on a machine and
increasing production of th® nail seemed finThis was well within
the technical capacity of th© firm. However, outside pressure was
brought to bear in two ways:-

(1) commercial pressure

(i1) time pressure

Commercial pressure was evident in that the company stood to lose a lot
of money if the order was not carried through by the time stated in the
letter of credit* This heightened the feelings of tension particularly
amongst management resulting in phrases like "If it's not on tomorrow
I'1l de-pipe you*"

The importance of meeting an early deadline bowever was not mad®©
immediately explicit by the &I even to his senior management team*
Initially he said the expiry date was May 1980 (instead of FSarch 1980)
so that they would agreed with him to take on the work. Only later
did they find out the true date* This was characteristic of the GF's

style and generated much resentment amongst his management 'team*.

"The worst thing is not really knowing why - I am making suppositions
all the time*" - IE*
"We find out the truth in an outburst*” - A%

But they in turn did not pass on the immediacy of the deadline to the
shop floor, who interpreted the pressure being put on them to produce
the nails as Just another instance of management pressure* Only grad-
ually did they become aware of the short time limit* There was also

aggravation of the situation in that it was the hand skilled workers

who were slowing down the process and not the machine operators



(engineers) - this fed the felt diviaion3mentinnad before betuween

existing groups of workers.

HowQVe; the rea; setback accurred later on in the cycle of
production and seemed to be a combination of:-

(1) defining the quality standard

(110  the sctual people involved in quality.

The uncertainty generated by the lack of an objective quality standard

reflected through the different participants in different ways. The

GM in his interfacial position between London HQ and the shop floor

pretty well sbdicated all responsibility; he withdrew and left it to

others to decide, but was very foreeful end highhanded in the way he
passed on that responsibility:

"Get this sorted by the time I get back on Wednesday or else <.."

The Quality Controller (QC) became OVargautious in his response and

annoyed the workers by continually rejecting the nails and sending them

back for further polishing: this also annoyed the enginesring depart-
ment because it reduced the efficiency of the PE's fixture and only

allnwéd c70 nails production per day (rather than the estimated 100).

Gther significant points were:~ (Quote Appendix §)
n(1) those who made the policy were not those bho had to carry it
| out; houever there are ways of facilitsting the implementation
processe In this case the glazer vho uwas to actually do the
polishing could havebeen approached for the pilot run; the
polishing foreman could have been involvedvin an explanation
of the importance of this particulsr order.

(11) As the implementation process became involved with more peopdis,
changes in programme shape were almost inevitable. Ideas and
standards of quality were continually being re-defined by
different people to suit their own purposes. In re-defining,
the innovetion moves away from befing the property of a siggle

individual or small group to being the property of a substantial



group within the organisation, if not of the entire q:gan;s-

" ation, Essentially this is e process of communication - a‘
process of adjustment, compromise and accommodation of diffefent
intereste. |

In this case, 8s the SP nail moved into production more
emphasis could perhaps heve been placed on re-thinking end
re~-defining the quality staenderd with all those concerned with
quality, This would have meant re-thinking in terms relevent
to parts of the organisation which had not yet been involved
in the originsl planning: i.e. anticipating Ted's difficulties}
bringing in someone more acceptable to the senior foreman of the
vheel section (e.ge WS) to ensure his co-operation, It also
points to the importance of feedback in the decision-meking
processes end eleo to the Pact that the decision-making pro-
cesses sre not necessarily simple linear progressions but com=

plex interactive patterns,"

In the end, there was a meeting of GM, IE, QC, WS, to discuss the re-
laxing of standards more specifically and also & resolution to ‘buy’
more time from London by reducing the asmount of time that London head
ellocated themselves for packing and distributing.

My principal role in this innovation situation was again one of
observer - but tied to this was the role of listener and defuser.
This was recognised by other people in remakks liket-

"It would be a good thing if you were there - it would meke for a
calmer astmosphere - more reasonable.” IE,

People were eble to 'blow their top! in front of me and voice their
fears =~ PE,QC, Ted, IE - &ll, interestingly enough, except the
GM who denied me sccess to the meeting when he first told menagement

sbout the SP project, saying that he was 'in & funny mood and was

going to be tight on the others -~ though they didn't know that yet,'



Later on I used this innovation episodo as the substance of a
report to monagement in which at their request I drew out points about
the handling of the process. These uere the points just mentioned
(P21-22)3 1 vas assuming the role of communicator of ideas sbout the
process and identifier of problem areas. At that meeting end in the
ensuing discussion it was clear that they found the analysis of past
skibations useful and that they were hoping to tske their learning
forvard into other situations,

"It's useful to go over situstions and get things in perspective."™ GM,
"It's good to oversce the whole project and pick out things to learn
from to help you next time." IE.

A new concept of innovetion seemed to arise «~ it wes isolated as an
actusl event in orgenisational 1life which could be plenned for:-
"Innovation is & continuous experience for the comppny end for thdiv-
iduyals, You lesrn to cope with innovetions through cumulative responses
to innovation situations,"

The significence of people in the procese and of their oun roles in the
process was rgalieed.

e can do it all, but things still end up in a mess because people
still havettheir ouwn interpretetions. If someone is determined to qo
his oun wsy, he will,"” |
"It's the process that matters; it's different people svery time so
you get different reections: I'm the only one wvho is the same each
time, so it's what I lesrn and do that matters.” US.

This last remark was really e bresk-through in self-aswareness for WS
and showed a new use of language end idee, -

In observing this innovation situantion my ideas sbout the import-
aence of people involved in the innovation process and their interactions
as opposed to the technology of the innovation were re-inforced. Once

more the technical process seemed to be straightforward: the innovation



wes a minor alteration in process technology - adaptetfion rather than
invention an incremental &nnovation meking better use of existing
equipment. It should have generated very little uncerteinty - and
in fact did so, but spsrked off greater uncertainty in enother area.
This was not foreseen because initially there was not an overvisw of
the whole situation: the innovation was not to do with quality init-
i8lly but with the sddition of e new fixture Lo an existing machins.

As the project progressed however the focus shifted and the quality
standerd beceme the importent issue. However there was not a corres-
ponding shift in tsking into account all the interests of individuals

new to the process. A'diagram helps to make this clear.

BN | PE ‘ - Gm
| ? e
IE . | technology ; ., Glezer ‘'~  QC
; " (Ted)
WS .., | Machine ' Fe
i  Operator T us

Decisions sbout innovations and sbout how they are to be implemented
within ths orgenisation cannot be tesken as purely separste entities

but must be taken in the context of how the innovation can become part
of the orgenisation. This means tsking into esccount the dependent
nature of uwhat seems to be a separate isolated event, and would suggest
en integrative team approsch fnvolving relevant personnel at different
stages. In suggesting this approach it would be important for members
to recognise end learn from the behavioural influences on the situstion;
= to be eble to understond how and why they themselves behaved and -
what effect thie had on othersy; to look st the nature of the inter-
action and be able to anticipate possible problem aress; to understend
the different levels of communicetion end the centrsl role that good

communication plays in creating & climate of trust,



The third innovation profile highlights the dysfunctionsl effects
of having seversl groups of people concerned with the innovation pro-
cess ell opereting in their own individusl spheres without much thought
for the totality of the process. In this case the mein stumbling
block was in the interface between the London R & D depattmsnt and
the Sheffield manufacturing unit, but it could equslly well have been
the interface between different departments within ons company. The
seme lack of communication and integration can be ssen between the
group initiaslly classed as the 'innovstion' group, and other groups
in the rest of the company who at different steges are more concerned

with putting the innovation into operation.

Innovetion Profile 3

Rings hip-joint « adapted product

Mr. Ringe (surgeon) required a particulsr kind of hip-joint -
one with the same stem but a different head, neck and coller. The
total hip proitresis is a two part appliance of & cup end & head on
a stem, which fits into the cup. The Ringe® appliances were designed
for use without cement end this new addition to the range consisted
of & femoral component on which was fixed a High Density Polyethylene
Head, ensbling the prosthesis to be inserted without the use of cement
vhile reteining the low friction properties of HDP,

Mre. Rings liaised with the R & D department in London who produced
a prototype ~ one, made by hand, -~ for the surgeon to look at. He
liked the look of it so London sent the drawings and prototype to the
draughtsman et CD Sheffields He then had to redraw it #o make it poss-
ible to produce it on their existing machinery in the quantities desired,
then these drawings were resubmitted to the surgeon, he was not as
pleased with them as with the 'fancy' ppototype. In the draughtsman's

wordste



"He makes an assthetic judgement; he does not look at it from the
engineering/production viewpoint."

A similsr instence occurred with enother new product, the Gerdener
Kyphoois Distractor, Here the design drswings end prototype sent to
the Sheffield site from London R & D did not elways coincide in spec-
ification. The draughtsman redreu the design drawings, making certein
assumptions about thread, screw end, thickness etc. The model was
made according to his drewings and sent back to London with the nee
dravingse But he had made incorrect asssumptionsy the model was no
good, a lot of time hed been wasted, the drsughtsmen was in trouble
end felt resentful beceuse he thought that the feult did not lie with
him but with the systeme He cited exemples when the product drawings
he had sent to London for approval were altered and sent back to
Sheffield, and yet he himself received no feetlbback « good or badj
he never heard their quéeies or ssw the alterations made, merely felt
thet his position was being increasingly undermined. |

The Ring's hip joint profile fllustrates e very familiar innov-
ation implementation process to the compeny, « 4in Simon's (1959)
terms 8 'non-progremmed' tecision making process which hes become
'progremmed® through habitusl ways of responsse However en analysis
of the process showed habitual mishandling due to a lack of care in
overseeing projects end trying to learn how to facilitate the next
occasion in & more efficient way.

Once the product had been satisfactorily deesigned the production
echedule went ehead using the eppropriste estoblished processces for
that type of producte The hitch in implementation occurred earlier
in the process, focusing on the link between R & D in London and
dosigner/producer in Sheffield. According to the draughtsmsn, a

knowledge of the machinery, the tooling, the manufecturing process



as well os direct contect with the shop floor, was vital., He expressed
thisc in hio report on Product Design (Ex. 10 overleaf) - the essen-
tiale being thot London was too fer removed from enginecring end
production, and there was o neoed for an integrator. The I1E's view

was that:

"Sheffield ought to be in on the initisl designy”

The joining togothor of many little back strect industries had resulte
ed in an increascd volume of worke The need now was to tieup R & D
and production with possibly an integreted tesm of designers and
enginecrs,

"people vho have to manufecture parts are the furthest removed from
the ordoring situstion or the discussion situation. Thie fsn't an
isoleted instances The chains of information and communication are
too lengilyy 4t doesn't worky there arc too meny hitches and persone
alitfies involvedy you hove to piece together what information you
cen. Crucial people don't spesk directly to each other: things get
out of hand." 1IE,.

This process has demonstrated the eliensting effect that was had
on one individuzl and the counter productive inter group conflicts
that can arise. It can also be looked ct from a politicel engle vhere
the perticipants in the process assess their poscitions in terms of
influence or power.

For organisational members who were directly affected by the
change (in this case most particularly the draughtsman) the costs
wore ssen in personal terms and tho benefits in organisstionsl terms,
In other vords his position and work were directly affected by the
innovation but he had least power or influence; he was caosily by-
passed or ignorede Uhile his suggestions may have hed to have been
edopted, it all heppcned at one remove from him -~ ho felt himsclf

to bs helpless,



EX, 10, _ PRODUCT DESIGHN flarch_1980

At present it would seem that oot only the Sheffield plant but
aiso other sections of the company ere in need of some form of re-
ofganisatlon with respect to products:- in initiel design, product
fdnction, final design, manufacture, delivery date end eny slterstions
naeded to aid manufacture or function, A department needs to be sst
up to improve the present system, which would try end help on problems
being met at present. This department would have to work on problems

from the beginning, starting with the initisl design,

Initinl design
The first stage of the initial design could be drawings produced

at_the plent where the monufacturs will take places In order to achisve

a successful design there should be close discussion with the production
department ~ or aeny other department as required. This discussion
should elso include any outside source which could help. The person
responsible should then be eble to produce an initial design taking
into account six main factorsi-

- Function - Construction (design) = Materisls

-« Manufacturing process - Appearance (quality) -« Cost

These can bs groued urther intot-

(a) Those concerning the customer:
- mechanicel losding, climatic and chemicel influences, size,
veight, meintenance, service 1ifs, reliebility, delivery dats,
quantity required.

(b) Those concerning manufactures
-~ design construction and assembly, material - its condition,

finieh and aveilability, method of manufscture - Jigs, fixtures,



tools end specisl machinery, quality - inspection and gauging, cost,

scrap utilisston, delivery date, quantity required, production schedule.

If the intinl design is spproved, a prototype could then be made
for approvel by the customer. In the field of products made by this
company consultation will be needed with the surgeon or hospital re-

quiring the product,.

Final Desion

After approval, a final design drawing could be completed. From
this stege dreawings could be mede for each step of manufacturing =
this cffiing quelity control, the manufacture of jigs or fixtures needed,

tooling and the operator msking the product on his machine,

Manufocture

As the product is produced in batch quentities it will be found
that soms alterations may be noeded. Once again the design department
can check these, change drawings, notify the production department for
any change to tooling stct check quality is not affected or function
of the product. Once esgain the outside help of ths customer may be
needed,.

If a system such as this could be set up, I faesl it could gresatly
improve the present menufscturing methods « that is if the system
was uscd by everyone in the company, UWith all 1nformation on products
at one source the department could be contected for & quick answer on
some of the problems being met et the moment -~ so reducing costs and

helping with a quick delivery date.

Draughtsman



The innovator (the surgeon in this caese) on the other hand sees
the costs in organisational terms and tho benefite &n personal terns,
He stonds to gein & lot of professional kudos from his innovotion.

Ho posesses borgaining poeer: ultimetely he cen decide vhether to
wvithdraw or remein with the company. Houwever, it is in his interetbs
to build up a good reletionship with ono company and see his innovation
iden become a practicel reality, This gives the executive interfeace
(in this case the contact in the R & D department) some bargaining
pousr also. He sees both costs end benefits in personal terms; =

the effort to adopt is inevitsbly his task and he must discover vhehher
there is ¢ mecting ground vhere the innovation idea cen become a pract=
ical reslity through successful implementetion,

Because the R & D depattment wes not an integral part'of the manu-
facturing unit in CD Sheffield, the some $ask of finding e mesting
ground also feoll on the Goneral Menggere In generaly; his role was an
intermediery one betueen site end HQ, Most contects had to be made
through him: informal communication betueen othor orgenisationsl
members at Shefficld and personnel in London was not encouraged ecven
thouph this would heve been more expedient on many occasions. This
system of intcraction was seecn as tortuous and unsuccessful,

"The GIf doeen't like mo to go direct like that = he wants & full run
doun on cverything that has been said." IE.

On the other hand the G was generally mistrusted becsuse he withheld
information as 2 mpons of control and of bolstering his own position,
"GM has got o thing sbout privileged informetion, Thore are several
points we don't get informcd about and we choulds GM sees us as a
tecam, that's why it's hard to accept thet we can't be told that infor-
mation," IE.

"G knows the results he wante from meetings and so brou beats to get

resulte, His tactics are to battor sway until you sgree or you: resign;



he genuinsly believes this is consultancy. He will use sany means to
get results -~ even wrong srguments, incomplete information, side
issues. It ceuses mistrust: 3it's & basic mistzke in him," A,

The temptetion to use the same tactics in reverse vhenever it
liec in your pouer to do so becomos nearly irresistable. The WS used
the system to his advaentege when e message came from Londoncoasking for
information on & certain type of machine to be used fae fncurysm
Forceps, He gave GM wrong information purely to expose the GMés
ignorance nbout machinery on the shop floor.

These exampdpes describing the genernl level of mistrust show hou
important it is to build up relationehips of trust ond credibility
particulsrly uvhen dealing with something like innovetion which involves
risk-teking (personal end organisstionzl) snd chenge. In suggesting
an integretive teasm approach I presuppose that time will be taken to
build up the temm and its relationships, It would be no good having
sn integrated team unless issues of pouer, cuthority, reeponsibility,
role, uere fully worked through or a2t lesst open for examination, This
points sgein to a personnl swareness ond an suereness of group processes
and interactions -~ understanding the behavioural influences and imp-
lications in each situation,

My own learning in observing this innovation process was to recog-
nise more forcibly the importance of direct contact between relevent
people and the building up of relntionships of trust so that informstion
esn be relied upon, Uthere many geperate groups of people are involved
an integrative tecm to oversee the whole project could be created.

This teem would heve to spend time building themselves s a tesm, he-
coming swzare of personel motivstions and understending each other in
the pressures of their outside jobs,

filternatively, it could be the responsibility of one person to

ovorsee esvents and to ensure participstion and integrstion. It was



suggested in Chapter II (P 39 ) that managors are facing problems
of integretion vhich they ere growing less competent to desl with,
This innovation profile has shoun e distillation of the implementation
situstion into particulsr needs for co-ordination, communication,
involvement, motivhtion etc.

The role of integrator would incorporate these skills and also
the skill of developing them in others through s high {people~orient-
atédn' in the activities useds The implications of this will be studied
more fully in Chepter V1i through an enalysis of the ressarcher's role

as integrator,

As & postecript, from 1 April, 1980, the dreughtemen was offered
a change of boss «~ he wes still to be based at Sheffield but working
directly for the Technical Services Officer (TSO) in London, specific-
ally ont=-
(1) ncu product design (orthopaedics)
(31) alterastion of old dasigns.
(A1l tooling end remedial work was now dome by an assistant in the
Sheffiecld drawing office.)

This was an attompt to creste better links betusen Sheffield and
London, but it wes unsuxmeful on a number of countgi-
(1) Tho TSO was not percoived @s the right person to liefse with
by people at Sheffield,
"He has no cngincoring base: he is snsuare of.the pressurcs of a
production environmant: he is insensitiveo in his handling of people.”
1€,
Also he had no real cuthority or influence - uwas mercly enother cog

in tho vheol,



(1)  The Orsughtsman had been given the impression that his job

srea was being expended - that he would now be fnvolved in design

and fixing quality stendards; bdt he found that nothing hed changed
materially « he atill had no resl influsnce.

(i1f) Thm® system started well with meetings between relevant personnel
from London end Sheffield to go over new products: the draughteman

was given a two month schedule. But in thres monthe the impetus had
aons, The Tso was suddenly traneferred to another position (no explen-
ation given) and was not replaced,

(iv) This left the draughtsman feeling very sore about this off-hand
treatment of him, Hs was also upset because he ssw his link of commune-
ication and recognition gone. He felt disillusioned with the whole
set-up: he felt he was back to the 'seme old geme of churning out work

for Sheffield with no plen, oversight or recognition{.

The process of initiating and implementing this system gives many
indications of reasons for ite eventusl failure. It is symptomatic of
a 'plug-in' solution; one which seems good in theory but which did not
actually achisve uvhat was wanteds The need was for a better sense of
co-operstion end communication on product design and it would have
seemed sensible to link in the Sheffield draughtsman more directly wiih
London., Howsver it transpired to be en artificial system with little
meaning for those concerned because of & lack of time spent initislly
on claerifying poople's expectations, roles, responsibilities, tasks
or sccountebility, The system was soon seen as superflaous - & patch
up job = because it had not boen fully thought out in terms of those
sctually involved, nor had those people besn consulted in any way sbout
hou they sau the situation,

There was no one ocbvious ‘head' person to go to with on-going or
emerging quories or suggestions. There was no emphasis on helping the

poople concerned to creste a satisfectory working relationship or to



service that rcletionchip through giving timo to the cssentisl work
of understanding the process of uo:king together,

The rosult was a breekdoun of the sysﬁem and disillusionment for
those concerncdes An oxanination of thiec unsuccessful implementation
hes implicstions for the next innovation profile vhich also concerned

the settino up of e system of working tegether,

Innovstion Profile 4
The requisition system -~ process innovation

This gystem was sot up in November/December 1979 by IE to improve
the system of requests for new tooling, It was slso seen by IE as a
means of creating a co-operative tesm out of a group & individusls to
ensure a better working together on projects of mutual interest.

"I think it's the only way to wvork = in a team of people. It was
obeious that tho people wvho uere to worl for me pulled &n their oun
separete waye end thore vas e lot of {11 feecling - no team spirit.”
He aleo hed porsonz)l motivetion for accomplishing a team set-ups

"ry time st CD is getting experience of dealing with people = thst's
how to get on « 4t's vhot thoy want in interviews now, and I think
engincers need to be involved in running companiasQ"

The team wes to consist of tho Works Engineer (WE), the Production
Engincer (PE), Tool room foreman (TRF) end Draughteman (Or), end would
most once a month,

Prior to this requisition system, ony foreman wanting a particu—
ler piece of tooling went straight to tho tool room with his request.
The tool room foreman would moke his own drawing and then make the part.
This moont thotiw
(1) there was no compilation of proper tooling drawingsj
(11) shop floor workers were not using proper drawingsj
(154) the priority of work in progress in the tool room wae

disrupted}



(iv) the PE, WE and Dr. were uninformed of work in progress and of
alterations made to existing tooling requirements.
The foremen used this system of going direct to the tool room out of
hebit and becsuse they knew the TRF of ocld. Thoy got things done as
they wanted and their immediate need was setisfied more quickly. UWith
a recent increasse in the volume of work howesver and the beginnings of
sn expanded engineering depertment (with two new posts = that of IE
ond PE) there was an increasing mis-match of menagement noeds for
formael drawings for the record and shop floor requiremsnts for fmmed-
iate prsctical workeble drswings. There was e need to claerify working
systems and people's roles within thenm,

The requisition system initieted by IE required the individual
foremen to go direct to either the TRF or PE or Dre. and consult with
them; they (TRF, PE or DB.) would then pass on the requisition to the
WE who would ploce them in en order of priority end order the work to

be dones.

The Process of Implementstion

Initially IE concentrated on the task system -~ setting up the
paperwork procedures and system of reporting. Then he suggested to UE
that he and bhe other three (PE, Dr. and TRF) got together regularly to
discuss any problems thet were arising « though there was no restric-
tion on wvhat they telked about. He sauw his oun pdsition os outside of
this group of four -~ more as an overseer of ths whole situstions He
vee also conscious that UE had been in the company long before him, and
he did not wish to take sway his feclings of poeition and responsibility. .
It wves interesting to note that vhen I talked to UE about these meetings
he referred to them asi-

"the meetings I set up.”

He sleo saldi=



"We discuss the work we've got ont the main reason is to try and open
TRF up a bit -~ he tends to be introvert, wort communicate at all.

He thinks he knows more than the rest of us, but he's got an inflated
opinion of himself,"

This vwas echoed by PEt-

"he's a bit of a lonsr: he's good, he knows his job but he neede
bringing in., He probably regards me and Dr. as superfluous. He's tied
up meking things."

This shows an ausreness of the importence of good relationships for
making ths system work - focusing not only on task but on process,

At first it was the TRF who resisted the implementation of the
requisition system, This was understandable in that it ssemed to re-
move sone of his status in the eyes of other foremen; @&lso he was
used to working on his own and Being in charge of his own work. He
was embitious and saw no real need for bringing in new people (such
as PE) to staff an expanding engineering department. (He had wanted
the job of PE himeelf.) He reeisted by aettempting to (and succeeding
in) by-passing the system sltogether - in effect fgnoring it. Then
gradudlly as the monthly meetings came into operation he beceme moge
co-pperative; he started to be more open about whet wass happening in
the tool roomj although he still did not like being told whet to do he
began to accept it as part of his Jjob in relation to the others.

In 3anuery 1980 the GM suddenly annsunced thet he now wanted the
requisition gystem to go through him «~ he would sign 211 tooling re-
guests. His reasons were never made explicit but IE thought that it
wvas as a result of pressure from London to expbein tooling costs. He
supposed that someone in London had seen an increase in tooling costs
(because tuo more people hed been set on), and becasuse they (London)

paid for all the cost of tooling they wanted to know why.

"} ondon do not fully understand the tremendous pay-off that good tool=



ing provides, therefore they put prossure on G who in turn is keeping

a tighbter rein on tooling. But he docen't discuss his motives, Just

announces the change. Ue heave no knouledge of the background."

The UE sew it as the GM obtaining more information for himself, but

"WJe are not considered grown-up enough to be told."

His intervention had a bad effcct howover on TRF who interpreted it ss

removing further somo of his pbwer and status. His reection wasi-

"dogsn't he trust me?"

The whole affair was argusbly a contributory factor to the TRF leaving

the company in mid-February 1980, In fact the GM's intervention had a

disproportionate e{fect which could haeve boen foresessble, Hs only

wanted 'to be seen to be keeping an eys on things'.

The care which haed been spent on building up a team of workerq
end ensuring co-opeoration was lost at one stroke through a basic lack
of communication and disclosure of motive.

However, in spite of this experience, the IE was still committed
to the idea of working within an integrated teem concept and he saw an
incressing need for this kind of organisation for new product develop-
ment (NPD). This wes betcause:-

(1) ‘one-of fe! were becoming 1ncreasingly standard}

(1) the growing importance of orthopaedic products ﬁnd the fact
thet Sheffield would probsbly become the mein (if not only)
orthopaedic production site;

(111) he uwanted to encapsulate learning from previous instences and
re-organise jobs and job descriptions into & proper group to

deal with NPD,

I lieised with the IE in helping to set up e NPD Eroup. Formerly
new products had been given to specific foremen to meke on existing

tooling. If they found that their tooling was not adequate they had
GBMNE to the tool room to sort it out., In effect their problem was



passed back along the line to the tool room causing disruption of work
schedules in the tool room and on the shop floor. Ths esquisition
system had been an attempt to help alleviate this problem. The aim
of the NPDG was to iron out tooling praoblems and technical hitches
before production. With this in mind the IE snd I developed a basic
structure for a NPDG and en Alternotive Technology Group (ATG)e See
Exe 11 overleef,

The emphasis was on a proper means of consultation end partici-~
pation for personnel at times relevant to their contribution, plus e
visuing of the process as an inter-relsted, inter-dependent whole.
This meant emphasising the importance of consultation and working to-
gether, respecting eech other's contribution, meeting expectations of
involvement, opening up two-way information flows, giving responsib-
ility and accountability to different people at different stages,
helping peoople to understand the contextual nature of their task =
to appreciote other people's roles, and letting one person take respon-
sibility for maintsining an overall view of the project end helping
the process of integratione.

Before each production run there was a mesting to discuss prect=
ical questions, e.ge
(1) how to mske the new product;

(11) was now tooling required?

(i41) the level of tooling required;

(iv) when was the product wanted?

(v) how would it fit fnto the tool room schedule?

(vi) vhat quantities were needed in the first instance?

Taoks and responsibilities were discussed and allocated. The relevent
behaviourel concepts underlying e team approach were slso developed os
time went on,

The system was in operation end working well by mid April 1980,



EXs 11,

NEW  PRODUCT _DEVELOPMENT _GROUP (NPDG)

It PeDre
f — Product
Draughtsman
t/m orth. . 5 1 PuDr, WeEs
m/c shops (product Uorks
drawing) Engincer
TeDrs
' Tooling
Draughtsman
tool room 2, U.E. manufacture
person ¢——> (new tooling product
relevent design)
I.E.
Industriel
make tools Ebgineer
kP TeOre /
(tooling
drawing)

- The central core of the NPDG would remain the same, i.e. the

Product Draughtsman, Works Engineser, Tooling Draughtsman,

as a team,

They work

However, at each stage (1,2,3,) a relevant person is brought in for

advice and consultstion. e.0e 1o = the advice of the foreman, (or
bther machiniet) in the orthopaqdlc maechine shops 2. - a rslevant

peraon in the tool roome 3. = the tool room menufacturer.

Tooling and product drauwing having been prepared production can
begin in the machine shop.
Any quories revert to the specific NPDG member.

1E has general oversight of NPDG.



ADAPTIVE TECHNOLOGY GROUP (aTG)

IE
£/m ortho, 1, Pr. Dre
mf/c shop “TTT (product drawing)
new or existing
.

: \\\
existing | ~.
tooling E -

Y i rmanufacture
tool roam 2s PeEe product
porson PO (Adapt%ve tooling
relevent design o

| e

L

i 4

3, T. Dr. .- make tools

(tooling drawihg)

~ Thoe same process applies as for NPDG,

- WeEe & PeEs work closely together on tooling design.

Pre. Dr,
Product
Oraughtsman

plEl
Production
Engineer

T. Dre.
Tooling
Oraughtsman

1.E.
Industriel
Enpineer



Participants expressed their satisfaction:-
"good communication is building up."

"it's the right progression,”

“we're pulling together more7"

- "it's & good wey of communiceting so nothing is forgotten or lost.”

However it was felt important not to be percelved as a sepsratist
isoleted group - thereby furthering the cause of diffeorentiation.
The very nature of the system of bring in relevant others from the
organicotion for consultation at spocific times of nesd helped to re-
duce this threat and to promoto the idea that the NPDG was an integrel
part of the whole organisation, rooted in its tasks end systeme and
people. As a further means of extending its 'open' nature; the devel-
apment of the NPDG was made the subject of the April Quarterly Report
to senior management. This opened up a discussion on the dependent,
inter~linked nsture of innovation, and also the concept of innovation
being o continuous experience from which participents could learn to
enable future implementation situations,
£ furthor development from the NPDG was the revicwing of the

structure and place of the Industrisl Engincering Depsrtment within
the company, with the aim of clarifying roles, respomsibilities and
the network of communicetions., (See Appendix 6) In considering a
draft report needs wero expressad forie
(1) a different name and emphasis for the toolroom - more on the

experinentel/developmental espect of their work - a reworking

of the tool room fdentity;
(41)  summariee of arese of responsibilities for IE, WE, PE}

(111) details of declered project programmes for separate individuels.

There was cloo a concern to draw in more positively personnel from Pro=
duction Control, Quality Control and porticulerly the WS (in his ambi-

valent position of belonging to both management and shop fdoor). The



concern sprang from a mesting between IE and WE, I wee used as &
tarocess! consultant in talking through the ways of including peoplé
-~ how to reduce threat, houw to minimise the risks (vhat were the
risks for him), how to phrase requeste, how to listen, build, value.
The document produced by IE on & roview of the IE deperbment (Appendix
6) reflects in part this incressed understanding of the importance of
‘process' issuss as opposed to tontent' issuesi- how to do it has
become as important as what to do. .

ly role changed throughout these phases in &tructural innovction
- requisition system —NPDG =~ IE dopertment. I begen es observer/
reflector and then moved to a more participative position liaising with
IE in helping to set up a NPDGe I was used here ae someone who could
talk through ildeas, help communicate those idcas, identify possible
problem areas, formulete and enable structures, involve people end
encble fecdback. My main role seemed to be that of communickbor with
increasing influence over how people msnaged the process of implemente
atfon. In looking at the review of the IE department my chief role
was one of integrator; with agein the emphesis being on how to echieve
integratfion, This was tied in very forcibly with my own learning from
these situatione on the increasing need for intepration and for one
person to assume responsibility for ensuring good communicetions and
oversight of the vhole project. I was sleo made aware of the need for
on-going survelllsnce and e eonstant care for ‘process' issues. These
issups were not the prerogetive of any ons individusel but beceme inc-
roasingly o group concern with pach member responsible and cble to play

their part and to develop these skills as tims went on.

Summary.

The four innovation profiles serve to reflect five increasingly

important 'meinline' issues in the process of implementing innovations.



These aret—
(1) implementing technological innovations is a human processg

(112) tmplementing innovations is & continuous experiences

(i18) tho process of implementation necessitates e holistic overview

and a2 recognition of its interrelsted interdependent natures
(iv) implementing innovations requires the application of skills of
integration;
(v) implementing innovations implies learning of new organisationel

behaviour.

These five issues form the basls of the findings wn implementing

innovations wvhich are deteiled in the next chapter.



CHAPTER VI

Findings on Implementing Innovations

Entroduction

then looking at the process of implementing innovations it became
apparent that there was & clear framework of 'meinline' issues binding
cach implementation situatfon into a whole and also providing a common
linking thread between different implementation situations. These
ware cummsrissd st the end of Chapter V and for clarity are reproduced
hereze.
(1) irplementing technologicsl inncvetions is a human processj

(11) irplementing innovations is e gontinuous experiences

(141) the process of implementatinn necessitates & holistic ovsrview
ard a recognition of its intcorraleted intecrdependent natures

(iv) implementing innovetions requires the spplication of gkills of
Artegrations

(v) implementing innovations implies leerning of new organisational

behaviour.

This chepter examines cach statement in turn,



Issue One

Implementing technological innovations is a human process

In roviewing the literature relevant to innovetion it was noted
how mony writers made passing reference to the importence of humen
(often exclusively managerial) sttitudes in influencing the innovation
situation but yet how little was known in eny depth of the real part
thie factor had to play in the process. Much emphasis was placed on
technology per se end the hard economic criteria associated with it
and 1little on the ectual process of introducing end implementing tech-
nological innovation and change.

A major misconception sbout technological innovation is thet those
wvords - ‘technological innovetion' - imply a concentration on tech-
nology. In fact the actusl technology is usually the simplest part of
the implementation process. flore important was the finding that techno=-
logy primarily determines who the people in the . process sre to bee.

Individuals end groups of individusle enter and lesve the process
of implementetion at different times relevent to their skills, expertise
end knouwledges The process of implementation is a progreesion of
different actors involved in increasing or diminishing interaction at
diffaerent stages and levels, so the importance of 1nd1viduals or groups
and their ability to advance or retard the process becomes paramount.

At the beginning of the research programme it was thought that the
type of innovation studied would have an important bearing on the imple-
mentstion processs This was because of technicael characteristics
(following Heyward & Allen 1976) such as relative advantage, compats=
bility, complexity, divisibility, communicebility etc. The mistake was
in assuming that these ettributes related to the technology of the

innovation, vhereas in fact they relate more to the people in the

process. Characteristics such as ‘relative advantege' assume different



maaningé for different people: the product chempion may perceive great
advantages vhereas the shop floor worker may perceive negligible
adventages because it puts hie job in jeopardy. This was borne out in
looking at the introduction of route cards wvhere an improved flow of
work was interpreted as the first signs of a ghortege of work by the
shop floor, in spite of the fact that menagers had introduced route
cards to cope with an increasing work load.

Other characteristics as well can be perceived and interpreted in
different ways: ‘'compatability' becomes 'how radicel an fnnovetion is
it -~ or is it incrementel?' -~ and to o large extent this depende on
an individual's position within the firm and uvhether he ie personally
affecteds A minor change in quality to facilitate the implementation
process was seen as slight from an outside positioﬁ, but assumed greater
magnitude in the eyes (and feslings) of the wvorker actually responsible
in the Smith-Pgtersen profile. 'Complexity! becomes 'how much uncert-
ointy does this generate?' and so on.

The first seeds of the paramount importance of hou the gmocess was
handled as opposed to vhat the innovation consisted of were sown in my
mind during the observetion of the first innovation profile -~ the
introduction of route cards.

At this stage I had develeped a tentetive modol of the implement-
ation process from an existing model (seo Ex. 12 overleaf) of Collier's
X974.). Innovations were clessified by the degreoe to vhich they departed
from the ypresent operations of the company through three verisbles -~
product, technology and market. Seven categories were defined: (7a
was linked to 7 wvhere new technology was seen as structural rather than
technicel - as in the route cerds.) Each category was tied in with
a suitsble structural change to formally represent the relevant people
concerned with the innovetion and a suggested decision-making mode to

facilitate the on-going implementstion process.



EX, 12, (First) Model of the Innovation Implementation Process

Clessificetion of Innovetions by the degree to which they depert from
the present operations of the established company: tying this in with
suggested appropriate organisational mechanisme to facilitate innov-

ation process, and the 8/m -~ diffusion process.

Group Degres of 1 Suggested d/m process
Orq. chsnge
1 ptm existing org. traditional
2 ptm new enge. Proje. M
team
3 pthn new sales team traditional
4 pPtm new ptoﬂ; sales
P % S e n
5 PTm new prod.
gp 297 p/C
~af
6 PTH new ventooe
company ; c
7 pTm new enge Proje
tean p/C
7e pSm new mgt, team p/c
g = present product ) P = now product
t = present technology T = new technology
m = present market M = new market

S = new technology is structural rather than technical

Decision making spectrum:
A il C p

Authorative: Marketed: Consultative: Partiéipative



The model arose out of the evident need to see the implementation
process 85 a whole. This had been graphically displayed in the intro-
duction of route cords which had reprezented a lot of different happen=-
ings which had not been linked together as part of the seme process.
This had 1rosulted in 8 lack of formel recognition of different work
patterns, different responsibilities, different communicetion end
reporting channels.s There was no sense of re-arrenging groups of people
to work together on the one project - no oversll 'tesm' concept -
resulting in e cituation of divided loyelties and unclear purposse.

As a model it locks sophisticetion and depth. It was found that
categories of 1nno§at£on cannot so easily be defined - nothing was
entirely 'nsw' or using 'new' processes -~ there were adaptaotions and
a blurring of the edges. Neither could tha model be *'forced® onto
innovation situastions: innovations and peaple connected with innov-
ations could not be squeezed into shape and then left: it was too
prescriptive and inflexible. Another piece of learning was that the
existonce of a pattern does not necesserily pre-suppose effective app=-
lication,

But in spite of these weaknesses the model has some value in its
empheeis on tho totelity of the process end the nead for & broad overall
vieys For instence in its application to the Smith-Paetersen profile
the implementation pracess wauld seem to fell into category 7 demand-
ing & new engineering project team and a participstive consultstive
approachs The Rings' Hip Joint profile fells into category 5 suggesting
a link up in a new production group involving both enginesrs gnd manu-
facturere in a participstive woy. A lock of co-operstion between these
two groups resulted in large part in the breakdown of this implementstion
processe

Also, within this total overview, the model allows for different

components of the process = the innovation, the necessary structursl



changes to implement the innovation and the manner in which the process
could be feciliteted =~ and recognises the nesd to plsn for innovation
implementation. It also suggests that 1nnnVation’éan be seen es 8
recurring phenomenon which cen be 1ncteaeingly‘compieht1y handleds Por
these reasons the model still has relevance for undereténdlng the elementsa
that make up the implementation process, but as'rasearch'prbgréaaed it
became largely redundont, It was Pound that a classification of innov-
ation was not as important as first essumed, bht rather it was the
intsractian of the people involved in the process that was o prime imp-
ortance almost regsrdless of the typs of innovation being implemented.

Thinking about the model and attempting to apply it in implement
ation situstions resulted in an awareness that an assessment of techno-
logy reélly meant an assessment of the people to be involved, with
careful plenning for new groupings, work patterns and demarcation of
responsibilities vie effective communication links that were sesn to
uworke Th;s meant on-going 'servicing' of the process and thes people in
the procéas - their relationships and the local structures of deciaibnv
making and communication - with on emphasis on collaboration end integ-
ration within the context of innovation. A logical development of this
was to ensure foedback and learning via finsl and on-going rovisu moecte
ings to essist in futurs innovation situations, |

The learning drawn out of considering the application of the model
can be seen in the cstsblishing of the NPDG, Here participants uvere
slready aware of the importance of good relationships for making the
system work by €ocusing not only on task but also on process (see the
Innovation Profile 4),

The aém of the NPDG was to iron out tooling problems and technical
hitches before production runs, The basic gwgcture drawn up by IE end
myself 111ue£rates the shift in emphasis from the major 'hard"variables

concentrated on in the first implementation model to a focusing on the



‘how'! of the process and & clarifying of the different roles and re-
letionships within this fremework. (See Ex. 11). I quote from Chapter
v, P33
“"The empheeis was on a proper mesns of consultetion and the participation
for personnel at times relevant to their contribution, plus s viewing of
the process as en inter-related, inter-dependent wvhole. This meant
emphaeising the importence of consultation and working together, respect=
ing each other$' contribution, mesting expectations of involvemsnt,
opening up two-way information flows, giving responsibility and account-
ability to different people at different stegaes, helping people to
understand the contestual nature of their tesk =~ to appreclate other
people's roles, and letting one person tske responsibility for maintein-
ing an overall vicw of the project and helping the process of integration,”
The overriding emphesis on understanding the process brings with it
ell the issues involved uhere people are involved « political manoe-
uvrings, conflicting goals of individusle ond groups, power struggles,
personsl risk and investment, differinp perceptions, issues of trust and
co-operation, involvement, adjustment, communication. All these have
been amply illuehréted in the Innovation Profiles -~ but again it is
not providing sclutions to these problems thset is warrented, more an
identification of these 'people' issues as typical ingredients of the
implementation situation =~ and a recognition that the process of teche
nologicel innovation and implementetion fe& a humen process and has to

be plenned for and overseen as such.

Issue Tuwo

Implementing fnnovations is e continuoys expaerience

In my search for a suitsble company to work with I hed of necessity

to have some image in my mind of vhat innovation consistede. .. 1 had



formuleted a general statement that innovation consisted of anything
that wes 'neow' to the company concerned -~ whether it was an entirely
new generation of an idea (invented) or an incorporation into the
company of someone else's ides (adopted)s The process of msking the
idea a practicel reality within the firm was implementation,

In exploring the concept of innovation with potential collshorating
’organieatione I found that managers tended to concentrate sxclusively
on wvhat I would term 'mecro' innovations ~ very large scale projects
such as total computerisation or the application'of micro processors.

At fPirst I thought this was mainly to impress: after all innov=
ation is still equated with 'a good thing' in many: minds, with corres-
ponding associations of 'forwardf, 'nrogressive’,'dynamic’, 'leader’,
'braesk-through's Often it transpired that these sreass of innovation
wers hazy ideals of future years, to be attempted 'when we have the
capital?t,

My own earlier conception of innovation was rather more mundane,‘
I recognised large scele innovations as being composed of much smaller
aress of innovation and chenge. As said bsfore, the encompassing term
*innovation' could be likensed to the skin of sn onion. Contained
mithin it ere many other layers of innovation wvhich may be closely knit
and interlinked, but which can profitobly be peeled back and examined
in their own righty and in doing so = greater understanding and facili-
tetion of the complex vhole is possible,

Thie was gradually borne out as research progressed - however
initially I had to start there the company was, My first eres of inno-
vation was vio the feasibility study concerned with the epplication of
micro=clectronics for improved productivity. On the completion of the
study it was decided not to invest immediately in micro-electronic

edditions to machinery, but to reserve judgement, meanuhile &mproving



existing machinery through the more traditional methods of new jids
and fixtures. This then, in the eyes of management, removed this area
out of the compartment labelled 'fnnovation’'.

At the first Quarterly Meeting in January 1980 three other main
areas of innovetion were agreed upon =~ egain all rather 'macro' in
character.

(i) a data control system for planning production;

(11) the relocation of machinery and plant space;

(i1i) the development of a forge on site;

{anterestingly, two years later only a small part of (i) and (ii) has
been achieved.)

It was agreed that I should lidse with the projesct officers directly
responsible for each innovation area. My interest in focusing on smaller
scale innovations - the 'nuts and bolts' innovations at shop floor
level - was dismissed; they 'wvere not deemed suitable for study as
they were really outside of Sheffield control - they were prescribed
by London. I would be able to collsct and catalogue these though,
through contact with IE and PE.'

In actusl fact the firet innovation area that opened up was the
data control system 8or production planning and control necessitating
lieison with A, As explained before (Chapter v, Pwd the introduction
of route cards was seen as an interim measure -~ a small preparatory
step within the hoped for framework of full computerised production
control - or alternatively a micro innovation within the full macro
level of innovation.

I studied this as an innovation implementation process in its own
right and this led the way to considering other micro levels of innov-
ation which had not previously been regarded by management as 1nnOVat1
ions. The different concepts of innovation were highlighted and dis-

cussed in the April Quarterly Report (Appendix 4) where the larger



innovetion ereas were seen to be composed of smaller incremental
innovation and change} that in effect everything was interlinked and
interdependent although it may not sluoys seem so on the surface.

This expansion of ideas and broadening of outlook on innovation
led to the experience of innovation as a recurring phenomena - ene
that was an integral pert of organisational life, This was in direct
contrast to the popular belief that fnnovation was a bne-off'! event
often unpredictable and crisis-ridden,

"Interesd was also expressed in the 'knock-on! effect of innovation.
Innovation 18 & result of pressures from both outside and inside tho
company, but pressures ars slso created in differest departments by

the innovation or the sct of innovating. A request was made for me to
explore further the seperation/dependency issue." (Guote July Quarterly
Report. Appendix S)

One of the reasons the IE gave for wanting to set up a NPDG was

that:

"one=-0ff'es are becoming increasingly standard,"

This represented an advance on the previously held vieus by other manage-
ment members thati-

"I run innovation by reacting to heppenings as thoy heppent as they go
feruncht!, It 51l depends on how quickly you can react to things,"

andse

"The pressure builds up - beng « you have to do something.”
Innovation implementeRion here secems to be connected with thoughts of
crisis, things going wrong end edapting bv reacting to them. But can

innovation implementation ever be a toteslly planned controlled affair?"

In foct innovation eitustions can be regarded as specific instances
of the management of change, and in sllowing this, predictability

becomes o nonsense, in the sense that anything predictable is so because



of ite fixed unchanging nature. In 1nnovat£on_implementatlon situstions
mhete people are sn essential part of the process then the very nature
of tho geme is change and flexibility, adaptstion end developmenf,
Innovation implementation is not something that can be ginned down end
dealt with in a prescriptive fashion with a hre-datermined pattern or
solution, | | |

Patterns have value howsver in helping to identify the innovation
situation and the people involved es én erea of potential change: wuwhat
is then needed is an understending of the human processas that lie |
behind changs and skills in enabling that chonge to take place. This
was made evident to me through attempts to spply the implementation
model (Exe 12)s The existence of the model was useful in encepsulating
the different elemente that made up the implementation process but ups
not uséful in enabling the process = (lending some justification to
managers‘ rather cceptical views sbout the value of models)., The static
pattern had to be sctively interpreted, and that nacessitated skills of
un?erstnnding and communication,

"We can do it all, but things still end up in a mess because people
still have their oun interpretations.” was one manager's view,

However the fact that fnnovation was beginning to be recognised
as a continmous experience within the 1ife of the firm meant tha£
people could learn to cope with the implementation process through
cunulative responses to innovetion situations,

The snalogy of the Russisn doll was used esrlier to illuéttate
this =~ uwhere within each innovation implementation process lies the
kernal of enother implementation process which is always present and
influentiel in the thinking and acting of those teking part. Conversely
eny learning from one implementation process can be consciously taken

forward to illuminateo the implementation process of another innovetion,

even though technicolly it may be unrelated to the previous instance.



Success in monaging the innovation process requires accompanying
planned orgenisction change - or at least the ability to recopgnise

chenge and learn from it,

Issue Threse

The ggoégge of implementation necessitates a holistic overview end
B _recognition of ite interrelated interdependent nature.

In seeing the innovntion implementation process as a continuous
experience of organisation 1life, it is slso essential to be able to see
the whole episode es a separate entity with a begbéning and an end
(elbeit with blurred edges) and so to be oble to set it in context,
This is important for developing en awarensss of the dependent nature
of innovation « dependent in the sense that it does not occur in
isoletion - and also a sense of completion - that innovqtion inple~
mentation is related to s 'feal' outcomes

Innovation implementation is a process involving high levels of
co—operatlve’activity at different lovols and stages; as said before
the technology of the innouvntion will determine uho is involved in the
process and whene For psople to work offectively together in a process
of change it is essential that they undorstend the total context of the
situation aend are sble to ses their contribution in teorms of the wholej
in innovation implementation situations that means especislly being able
to relate their creative contribution to a resl outcomes This would
entall a morpc globel view of the organisation and the spscific innove~
ation profect vithin the organisation,

An inherent weakness revealed in the Smith Potersen innovation

situation was the lack of oversight of the whole situation. Initially

the innovation was to do with a minor slteration in process technology



- the addition of & new fixture to sn existing machine; however as
the project progressed the focus shifted, and detetmiﬁing the quality
standard beceme the importent issue. This neéessitatad & corresponding
shift in the personnel involved end disclosed s failure on the part of
management to understend the priorities of others, and the pressures
they suddenly felt subjected to «~ in this case the limelight switched
suddenly from PE to the glazer. He (the glazer) only gradually became
eware of the centrality of his role and by then it wes almost too late
for him to cope effectively with the change., Basically the problem
was concerned with s mismatch of expectation evinced as demanding too
much or the wrong thing from sach other. I highlighted these issues
in the July Qusrterly Report to management (Appendix 5, P§) poinfing
out the importance of a greater oversight of the wvhole project and a
taking into account of sll the relevant peoople. Other divisive
elements were noted asi=
(1) policy mekere were not the practical implementers in the
situation, (but still had an importent role in ensbling the
process through a concern for the people involved)s
(11) the uncertainty generated through pertial knowledge due to e
lack of briefing on the whole project (particularly with ref-
erence to the urgency of the delivery deadline)s
¢111) the inflexibility of the process in not allowing for compro-
mise and the accommodation of different interests;
(iv) the lack of anticipation of potentisl problem areas = @.g.

quality.

This might seecm to indicate & more participative approasch to
managing the implementation process with o clarifying of goals and
obJectivas,‘a more effective climete of communication and a valueing
_oF different roles end contributions. Participation Ras a part to

play in reducing reststance to planned change but should not only be



seen in the negative light of eliminating dis-incentives; Just es
important ie the search to find positifie incentives for those involved
- and thie agein emphasises the importance of viewing the situation
as a whole,

This was evidenced by the way IE sot up the regquisition system
for new tooling. He was concerned to improve the system and to create
a co=operative team out of a group of individuals to ensure better
working together on projects of mutusl interest., He saw his own posit-
ion as outside of this team -~ more as an oversesr of the whole situa-
tion ~ @and was also sensitive to the needs of the WE in reteining a
position of responsibility. So the WE was the designated 'team leader'
if not verbslly then by common consent - 4t was in his interests to
make the system work and to search for incentives for the other parti-
cipants to work as members of the team, The TAF was the one dissenting
member in thset he ssw personsl loss of stsatus in being a team member.
As time went on however he saw his job expanding end his area of influence
increasing through the way in which WE encoureged his participation in
the monthly meetings. His incentive for remaining an active team member
became increased feslings of responsibility and trust. Uhen this was
destroyed by the GM's '4ntervention he saw no reason to continue and left.

This experience influenced the estsblishing of the NPDG: not only
was there an emphasis on participation, involving relevant people in s
participative manner with a proper means of consultation and feedback,
but slso theré was an emphasis on creasting an intcgrated team epproach.
This represented & development from participation in that people were
not only actively involved but could soleo view the process as a whole
-~ could see where their contribution fitted in with others' contribu-
tions -~ could understend this in relation to the whole project end

could relate that uvhole to the organisational context.



The dysfunctionsl effects of having several groups of people all
participating in the innovation implementetion process without a regard
for the totality .of the whole or how it was to bs grafted onto the
on-going function of the organisation wos fllustrated in the case of the
Rings' Hip Joint. The importance of grafting the innovative group onto
the existing orgenisation is fundementel for implementation, both present
and future. An integrated team which was percefved byathers as separist
or an isolated olite would be furthering the couse of differentistion
rather than fecilitating implementbtion. The implementetion rodel
focused on the totelity of the innovation process asnd its contextual
nature but it wes also mentioned that & recognition of these slements
did not ﬁecessarily eneble application, UWe are back to the old divide
between idea end prectice - betuween what is cssentislly 'out there!
and vhat is 'in here' and relevant to me and my orgsnieation, The con-
cepts embodied in models need interpreting and spplying, and this brings
me on to the next key element in the proceﬁs of innovation implementstion,

that ¢f integration,
Issug Four

Implementing innovation requires the application of skills of integration

It has beenmted that although innovation implmentation can be seen
as a continuous experience within the life of the orgenisation yet it ie
composed of highly discontinuous elements = different combinetions of
people needing to co-operate at different times and places in ciffering
degress of relationship = different contributions and responzibilities
{involving a change from normal work patterns - perheps different con-
trol end communication networks - a turning upside doun of everydsy

routine involving risk end uncertainty.



The innovation implementstion situation tskes place over some
time and clearly depends upon a range of contingencies -~ orgenis-~
ational, ancio/technical, human ~ such that any ons ‘solution' would
be impracticable and severdy limited. All sorts of recommendations
can be found to work in one particular isolated instance but cannot
readily be repeatedt there is no blueprint because, by definition,
there is no identical repeat of an innovation situation.

The transcending force that seemed to erise out of disperate
innovation situations, houever, was that of integration -~ but integ~
ration based on individusls! percoptions and understending both of
themselves and others.

Structural devices, such as the creation of a new unit to deal
specifically with innovation, or processual devices, such as temporary
project teams or cross~functional committess - can be devised to aid
the process of plenning end co-gperation so necessary for innovation
implementation, but do not of themselves constitute integration. As
seid before, the existence of a wokesive pattern does not automaticelly
ensure integration - integration implies understending and communic-
etion = the pottern needs to be actively interpreted.

This was graphicelly illustrated in the Rings' Hip Joint profile.
Dissatisfection hed been voiced for a long time over the difficulty of
vorking on innovative product design when there wers so many groups of
people concerned with the process all operating mare or less independent-
ly with no thought feor the vhole process. An sttempt vas made to provide
for better communication and integration between Landon (responsible for
R & D) and Sheffield (the manufacturing unit) bys=
(1) Structurally changing the draughteman's job so that he was

placed in a different line of accountabilityt he was still to
be based at Sheffield but working and reporting directly to the

Technical Services Officer in London,.



(31) Having planning meetings involving the drsughtsman (with

his on=gite knowledge of machinery) in initisl design.
The initistion end implementation of the system however gives many
indications of ite eventual failure. First of ell it wes a solution
devised and instigated by London and bestowed upon the Sheffield unit,
in spite of the fact that most (if not all) tho dissatisfaction had
been voiced at the Sheffield site, i.c. they (Sheffisld) ouned the
problem and somsone else (London) 'sent' the solutlon. There was no
consultation or provision for & two~-way flow of ideas. It was slso
typical of s structural solution that seemed good in theory but bscause
of a lack of cere for putting the theory into practice fefled to achieve
vhat wvas wanted end in its failure left people fesling worse off then
before.

The fault lay in thinking that the existence of an integrétive
device sensured integration, There was no sense of nurtwring the system
through the people involved to provide for present and changing ncedst
there was no cmphasis on helping the people involved bb create on one
going flexible system that continued to achieve personal end organisat=
ional goalsg.

Structures can only change effectively wvhere there is a corresp-
anding change in attitude of all those involved, This wes seen in the
sotting up of the NPDG « agein a structurel inmnovation to zid inteog-
ration in the process of technological innovation. As much attention
vas paid to the 'process' issue of working together ~ roles, expect-
ations, communication, feedback etce = a5 to the 'content' issues of
tasks end responsibilities. The system worked well end participants
expressed their satisfaction with it. Another concern was to seo that
the group, though integrated in itself, was not hindering the process

of implementation by being separatist and non-integrated &{n its wider



organisationsl context, - but that other people were informed and
consulted about the process at relevant timese ~ and that it was seen
to be e normsl functioning part of the whole organisation. A danger
is thaet inteprastive devices sre ssen to be divisive in themselves
thereby cresting & 'them and us' attitude. The.key element seems to
lie in hou epplication of eny integrative device is carried out: this
presupposes the questions - ‘uhat are the skills of integration need-
ed and who should epply them?!

Because the skills of the integrator are discussed more fully in
Chepter VII through an examinstion of the researcher's role I shall
only touch briefly on them here. Uhen I entered the company to reseerch
innovation implementetion situations a very evident constraining factor
on the process af implementation was a lack of overall purpose and
direction evinced by differsnt groups and.individuals pursuing their
oun ends without regard for sny .common objoctive. The common objective
should have been to get the innovation into oporetion - to move the
idea through to reslity, - but conflicting loyalties, personal moti- .
vations, misunderstandings, confusion of tesks, all got in thes uway.
There was a need to see the project as a whole, to plan s sequence of
events, to tap the right resources at the right times and to snsure
co-operation, to maske sure that sveryone knew what the project wes and
to see it through to the end, |

Being an outsider I was able to see these issues more clearly
 within the total context, end heaving no personal invested interest was
able to help people see that vholenecs themselves and their interactions
as pert of it. I took on the role of communicator/integrator end became
involved in innovation implementation processés even although I haed no
technological contribution to make. The skills involved were mainly
those concerned with good commupication, such that any ‘process& consulte

snt would promotet-



-~ wsestablishing o waorking reletionship of trust and openness;

- providing a good communications netuork of informestion and feedback
(moroc direct contect, fewer links in the chain, two wey interaction)s

-~ emphasising the importence of listening ~ giving recognition to
the importsnce of perceptions and feeling;

- helping tovidentify underlying motivations and reasons for actions;

~ esteblishing a sense of credibitify and necutrality.

As'reaearch progressed these skills were no longer seen as belong-
ing to ohe outside person but were developed end extended to people
within the processe. (This was at my initiative to begin with, as it was
aluways part of my intention to leave behind at the end of my research
time, nﬁrticipante who were capable of managing their own process.) It
beceme legitimete and valid to recognise 'process' issues as being of
as much importence as 'content' issuest i.e. hou a situstion was hand-
led had as far rseching consequences as what it wes all sbout.

Where different people were involved on & project en integrative
team cnncebt wes svelved where it was part of their business to sppnd
time building themselves as a tesm and using the skills of integration
themselues (see NPDG). These skills were not seen to belong es of any
right to any ones set of people but more an essentisl ares of learning
for anyone concerned with the innovation implementation ptaceaa.. The
skills sleo had to be directed outwards to the process of communiceting
end promoting the innovation in other parte of the organisation not
directly involved (}he steps of redofining and interconnecting.,) The

process of learning these skills forms the cubstance of the next section.z\



Issue Five

Implementing innovations implies learning of new organisationsl

behaviour

Thera are tuo aspects to this statement:i-

(3) how do people learn?

(i1) what new organisational behaviour neads to be learnt?

In suggesting an integretive team approach it becomes: apperent that

part of being a team member.ia recognising and learning from the be=-

havioursl influences on the situation; being sble to understand houw

and uvhy they themselves behave and what effect this has on others; to

look et the nature of the intepdction and be able to anticipate possible

problem ereas; to understend the different levels of communication and
the central role that good communicstion plsys in creeting e climate of
trust.

This is vhat is meant by 'implementing innovation implies learning
of new organisational behaviour'; the new behaviour is new ways of re-
lating end communicating, and understanding underlying reasons for
actions.

This is made more explicit by looking at the implementation situ-
ations studied and seeing what was leernt by perticipants in the pgocess.

Firstly thers wers thé obvious practical pointe which verpextended
knowledge sbout innovation implementation such aesi-

(i) new concepts of innovation, where macro levels of innovetion ere
scen to be composed of equally importent smaller incremental
innovations;

(i1) the value of reviewing end evaluating the completé innovation
process;

(iii) the dopendent &ontextual nature of innovation implementationg

(iv) the pressures to innovate and the pressures that innovation



itself creates;
(v) anticipating and planning for innovation;
(vi) the continuous nature of innovation snd the implications this
has for future innovation situations =

and so on,

The second ares of learning was less tangible and more to do with
understanding the process. Points such asi-
(1) innovation impliss change which can be anticipated and danned
for, but as more and different people sre included a process of edjust-
ment and compromise begins: cf Smith Petersen profiles
(ii) ghange assumes different proportions for different people -~
it is necessary to get beneath surface transactions to understand uhat
effect change, in this case innovatory change, is hoving, and the con-
sequences for the success of implementation., A good example here 1s
the uway a minor change in the introduction of route cards was seen by
menagement as making shop floor work easier, but vhich was perceived as
threatening by the foremen,
(81i) structural innovetion, uhich often goes hand in hend with tech-
nibgical innovation, csn only bhe effective if attitudes change. Agsin
the route card innovation illustrates this, where mestings were set up
to ostensibly permit an open discussion about the introduction of route
cards, but wvhere in fact there was little tuo way interaction or feed-
back becsuse management did not reelly expect or want this. The struct-
ure for feedback was there but not sctivated because of a lack of
parallel change in attitude.
(iv) Integrative procedures end devices do not of themselves create
integration: they have to be implemented with understending and skill
- and these integrative skills cen be learnt by anyone taking part in
the process: they sre specialist skills but not exclusive to eny onec

person or grappe.



(v) learning these skills is an on-going committment which aspills

over into all aspects of orgonisational life.

People learn through experiencing; 4in the sphare of human relate
ions this means receiving feedback from other people on how thesy per=
coive you end your actions. The more you understand asbout yourself
the more you are likely to understand about other people. Going back
to questions of an epistemological nature, an expansion of inner knoww
ledge leads to a similar opening out of outer knowledge. The skills of
integration, and all process skills, operéta uwithin this human relatians
field.

The sequence of learning during the reseerch programme started
gradually, bepinning with content issues -~ relating theory to practice
(as with the application of Greiner's (1967) views on Group Problem
Solving in the introduction of route cards.)

Then the Quarterly Report meetings provided not only for exploring
content issues (such as different concepts of $nnovation) but also for
'safe' confrontation between mensgees. Here I operated in a process
role helping managers to express their feelings and perceptions and
translsting them into more easily eccepted gensral understandings asnd
behaviours,

The talks I had with IE on the requisition system resulted in a
combined setting up of NPDG and the introduction of the concepts behind
it et the April Quarterly Report meeting. Those were concepts of integ-
ration and learning sbout relevent behavioural facbore «~ how decisions
are tasken, how problems are solved, how to work in a group etce 1In
setting up the NBDG great emphasis was laid on how we were going sbout
it (See Chopter V, Pi33). Initially this wes at my instigation, but as
the group developed members took on process functions themselves, giving
recognition and weight to the equal and caoamplemsntary role of the process

observer in the team.



This seemed to be tho key elemenﬁ in feciliteting the innovation
implementation process. Oifferent wcye of managing the process are
dependent on different contingencies of the situation, but an under-
lying understanding of how the process snd the people in the process
fit together, and an understending of oneo's oun position within the
process, seems to be the overriding integrating force in managing the
innovation situstion; ond this also hos application for further

$nnovation situations.

Summery

The five issues described provide a framework within wvhich to view
ths innovation implementation situation. Although by definition innov-
ation is non repeateble and therefore discontinuous, it does have a
continuous aspect in the way it can be anticipated and planned for by
focussing on the way the process is to be hendled rather than vhat the
innovation consists of. Prescribed solutions arc not possible because
of the nature of innovation and the involvement of different people
at different tiﬁes; what is possible is an identification of potentisl
areas of change and a thinking ahsad of who will be involved - their
contribution to the process and how and where theoy will fit in, A
plenned sequence of events for the wvhole process can be anticipated
ensuring oversight af the whole project. Skills of integration are
needed to ensure co-operation end communication among disparate groups
associated with the process. These skille can be learnt and developad

by those teking part and used to fecilitete further innovation situstions,



CHARTER VII

Findinae on the Researcher's Role of Integrator within

——c

the Innovation Implementstion Process

Introduction

This chapter begins with & bricf resume of the chenging resesrch
role (documented more fully in Chspter II1) as a historical background
providing the antecedents for the role of integrator assumed during
Ythe innovztion Implementation procoss, The integration ckills required
to facilitate the process are distilled through my oun interventions in
this role ond through & comparison of the gpecizlist role of integrator
with other inbervebionist and orgsnisationsl roles. A considerction of
the - type of skills, knowledge ond character needed by the integrator
or innovation consultant as revealed by this resesrch is deuelppad.

This culminates in an understending of tuwo core activities of
integration of central importence in facilitating the innovation

implementation process,

How the concept of Integrstion evolved
The role of integrator within the innovation implementation pro-

cess was sssumed gradually through a combination of increasing involve-
ment in the innovation process and a recognition thet, although not
- technically experty, I hod skills that could fsecilitate this process.

It is interesting to document the roles I have performed over
time together with the influence exerted over time, (8se EX. 13 over-
lesf) Of course thsere are overlaps in the times and categories but in

the main they seem to follow & progresesion similar to (Mshgham's thoughts
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on sterting out es the audience and ending up within the play as an
actor. As the relstionship between myself and the orgenisstion changed
so my role and level of intervention changeds Increasingly there came
& feeling of beionging - of being paert of the orgenisation, and a
parallel progression aleo occurred -~ a transferrence of attention
from the innovation situation per se to the people in the orgonisation
and then to the people in the innogvation situstion, Amongst those
people in the innovation situstion I had to include myself - I wes
part of the system under study. I became increasingly swsre of the
significant way I was being used as part of the innovation process by
members of the firm - as.an identifier of problems, as cnmmunlcatﬁr,
integrator and innovator. 1In this sense I becsme more fully part of
the deta, I was not merely observing (with all the reactive effects
dmplied with this method) but esscntiasl to the process.

There seemed to be four progressive stages roughly parslleling the
four methodological phegses; these can be summerieed asi-
(1) observer/identifier
(11) refbetor/communicsbor
(448) process/integrator

(1v) innovator/learner

Of the four, it was stage thres -~ that of integrator -~ that assumed
most significence for the innovation implementation process. The first
two stages were concerned with opening cut the issues of innovation and
identifying ereas of implementation within the firm, The last stege
vas more to do with my ouwn learning for research purposes {although it
will be referred to agein as nssuming more importance through develop-
ing integratfion skills within the i{mplementetion team itself,)

The third stsge, however, encapsulates these skills of integration
in o readily available furm»through ah examination of my own interven-

tions and behaviour, In observing innovation situastions one of the most



noticeable features was the conflict existing between unco-ordinated
groups end individuels «~ all connected with the implementation pro-
cess in one way or enother but all with different motives, aims,
expectatione and loyslties. The overriding need seemed to be that of
integration, so thet people and process became a purposive whole.

The concept of integration emerged graduelly as did the concept~
ualisation of the role of integretor, Initielly I operated consciously
uithin a process role dén creating effective communication networks,
establishing an étmosphere of openness and trust, recognising end legit-
imising date concernsd with feelings and perceptions, surfacing problem
arens, trying to foster understahding of underlying reasons and motives
for action etce The process-orientetl behaviour of the innovation con-
sultent has beocn noted by Buijs (1981) as being the most appropricte
kind of intervention to sid innovation, porticulerly in mature organ-
isations,

fs I became increasingly involved in innovation implementation
situations however this process role took on a further dimension of
consciously trying to integrate end co-ordinate groups of people import-
ent to 2 particular stage in the process, Tﬁls was seen in the estab-
lishing of e NPDG wvhere I was-sought out to advise and essist in building
up 2 team to desl with new products and processess The neutrality of
the role was important in enabling me to cross departments and ensble
interfacisl barriers to be lifted, For instance, the block that uwas
evident between the Production Department and the Industrisl Engineering
Department wes eroded through helping IE and WS co-operate on a re-
structuring of the IE depertment, This interactive method of designing
improved strategles helped to provide a smoother more accepteble imp-
lementation process.

fispects of integration were taken oven further vhen it was ssen

as important not only to co-ordinate participants in the immediate pro-



cess in hand but also to extend feelings of integration ecross the
vhole spectrum of those involved, This was to create & totsl view of
the situation and tnable them to see the relevance and meaning of their
porticular contribution, It also gsve members & more global view of
the organisation's aims and helped to increase feelings of involvement
rether than feelings of isolation. Thié was explored perticularly in
the co-research phase with £ in thinking and plenning for the implement—
ation of computerised production control, The emphasis on anticipated
pressures and suggested faciliteting guidelines for innovation wes
snother example of helping to co-prdinete not only technical factors
but human fectors ss well, with the stress on sctive learning from

working situations,

The Specinlist Role of Inteqrator

Having described how tho concopt of integration emerged as en
essential feature of the innovation implementation process I now pro-
pose to examine in more detsil the cheracteristics of the role of
integrator - uhat is specific to the role? -~ uwhot distinquiches
it from other organisationsl roles?

The integrator can be seen ss belonging to a broad bend of organ=-
isstional 'interventionists! uhich would also include people such s
behavioural scientists, 0D consultants, change agents. These roles all
have distinctive traits and diffepent emphases but are all concerned
generelly speaking with orgenications end change (that is within the
organisational context), It is not within the brief of this thesis to
dicuss the differences between them individuslly but it is useful to
compare end cantrast them with my role of Integrator as revesled in
thies research.s This provides one way of trying to assess of uvhat
exactly the integrator's role consistse

Planned organisational chenge is a way of helping organisations



solve problems vis socisl technology (Bennis 1964). In the same way

0D is ebout helping organisations svolve ney systems, prodedures and
mothods of opgenising work to cope with changing situations through
the uso of & consultant, It is based upon the disciplines of the be-
havioural sciences and emphasises a joint inuvolvement of consultant
end client with joint dotermination snd regulotion of the situation

to estaoblish credibility and acceptance of findings to ell pearties.
Bennis stresces that the consultant and client are in a *colleborative’
relationship in order to make a deliberste end systemstic application

of 'opersble knouledas! to the client's problems, (Clark 1972)

From this common starting ground springs an immediete area of
difference between my rolc of integrator and the role of en 0D con-
sultant, It concerns problem definition and goel setting. Typically
for tho OD consultent all change efforts foilow a similar circular
pattern - diegnosis (uhot is the problem/uhose is it) «~ data
qgathering -~ interpretation ~ decisions on action -~ implementation
- foedback/evaluation - renéwed actions These are joint activities
betwcen consultant end client with the sim of deoveloping new and
creative oféanisational solutions and developing the organisstion's
oun self-renswing capacity, (Beer 1980)
Some of the more commonly used stretcgies are:—
~ teambuilding, whore the need for colleboration end collective
working has been identified

- creating better asusreness of intergroup relationships to reduce
conflict

- goal setting and plenning ~ systcemotic goal setting sctivities

are seen as inmportsnt in building effective orgenisstione.

For me as integrator however the task wcs one that was less concerned

with problems ond solutionst the 'problem' wss to facilitete the



innovation implementation process. This required the same skills of
disgnosis, data gathering, interprotation etec. but &ll within & spec-
ific ﬁésk situation., Initially this task situation was futuristic -
it was not so much & present problem that needed solving as an antici-
pation of the chanpes that new technology would make in human terms
and & porallel anticipatioﬁ of changes that could be implemented to
fecilitete the innovstion process: a pre-empting of problems rather
than o remedying of a situation, I discovered thet innovation imple=~
mentation situations thet were handled in 2 present problem soclving
way hed 21l the counter productive hallmarks of 'crisis' monsgement,
This wee scen perticularly in the first two innovetion implementation
situations where 1 was operating mainly in the role of observer.
Recommendations for future innovation implementation situstions could
be made after e post mortem on why that particular innovetion had not

been effectively implemented, but it was too lste for that innovation,

In effect rotrogressive work of that noture only had implications for
the future. (I olso became swars that I, ss researcher into innovation
implementation, gave the impetus for some sort of evalustion of the
process vhich provicusly had not been carried out.) Building up a file
of case studies of the innovation implementation procoss had value only
if they were seen as part of an on-going series where ecach study had
lsarning implicstions for the next situation and a contribution to moke
to the dovelopmont of competency in handling future innovation implemen-
tetion situations. This pointed to a strategy for continuity in change
rather than diéconnected chenge, based on & learning cycle for thoss
involved.

It might be that the root csuses of unsuccessful impsmentation lie

in perennial problems such ss a basic lack of communication which can
be opproeched on a separate besie similor to that of an OD consultenb.

In part this was evidenced by the felt need in my host company for



change ond innovction in mays of communicating which were focused on
in the first Quarterly Report (Appendix 2): wuwitness the rather uwry
comnent by As

"It didn't reclly matter vhat you wrote in that report did it? Ue'd
have ended up talking about this anymay."

Primarily, however, thz concern of the integrator is potential
problem identification and e drowing out of different weys of consid-
ering the innovation implementation pracess rether than problem solut-
fon, This may secem a negligeble point of difference to mske, but it
does have implicotions for the woy an integrator approzches her task
and this presents a further distinquishing fector.

There is an increasing bellef thet chenge can be structured,
co-ordinated cnd controlled in a systematic and planned way (Jones 1969).
Consultsnts called in to facilitate change ere often required to imple-
ment pro-determined goals e.ge cet up an BD systems 'Package' solutions
have often cmorged from widesprocd rescarch studics done on & particular
problem with the results amalgzmated into o general progrsmme for solving
the problem or achieving o specific objective. The utilisation of a
package solution or a particular 00 techniquo should properly be upon
the findings of spocific deta in the orgenisation concerncds, In practices
howecver peckages are often implemented regasrdless of the appropriasteness
for that particular situation (Bennis 1969).

The contingent nature of the innovaotion implementation process
hos been nated such that o genernl theory or set of techniques for imp-
lementation has proved to be impracticsbles The very nature of innove
ation is change -~ the 'problem' is not o static one to be solved, but
a dynamic situation requiring constant change and flexibility in
approoch according to theo immediste contingent factors, This is seen
most reondily in the way differont people assume different roles and

rolotionships according to their individual technical contributions



at different times in the process: as integrator I had to be eble to
adapt'snd change my spproesch and techniques to asccommodate that part-
icular instant and those particular people, involving & continuing
dynamic interectiop. Of course this statement rather simplifiscs very
complex patterns of interection uhich, on looking back, were fed by
some feelings of insecurity on my pert -« in knowing that the organi-
sation could quite well continue operating without me, (cf Child 1977)
it was obvious to me very soon thet the GM considered himself out-
side of any change or innovation eituation: his role was thot of aut-
side director., 1 recognised my leck of power to involve him directly
and my aim became, not to change him and what he weanted to do, but
rather to help him clerify and extend what he thﬁught via a supportive
questioning role. There was & delicate balence to be schieved between
colluding end judginge One of my mistakes was in letting this relstion-
ship with ths Gl slide into one of non-involvement with the innovation
implementation process. He was content to let me work with IE and A
and I exerted no resl pressure to involve him more deeply; he became
more of a reference figure whom we politely kept informed about what
was going ones This was short-sighted on my psrt in not anticipating
changes in personnel, so thest when key figures wuch as & and IE left
there was no-one remaining in a sufficiently influential position %o
continue with the new structures and processes introduced., Fs these
now structures (such es NPDG) were informal rather then formal = 1.8
they crossed the normal bureaucrstic boundaries of roles and relation-
ghips and were not 'uwritten in' to the formsl organisationzl chart -
they diseppeered in time, leaving no resl impact on the organisstion.
This lends credence to the importance of the 'top-men phenomens's
argusbly, if the GM had been involved end committed to these structures

thep would still be operating.
{



Goodge (197§) has warned sbout the dangers of loue/trust assumpe
tions which locate organisational problems in the informal organisation
end so often leave the formal structure oand power relstions untouched,.
The dichotomy is that values of 'love and trust' are often nesded for
initial acceptance dnto a2n orgsnisation but then can seriously restrict
eny further progression and work apertsining to key variables such as
power and role structures,.

Some Impsct was made however on the GM as evidenced by an inter-
view with him some 12 months after:the main body of field work had been
completed, In response to the questiont:-

"what innovation are you concerned with at the moment?”

his reply incorporated a number of concepts which hed not been prosent

in my initiel interview with him., These vere:-

(1) innovation is an on-going situation

(1) innovetion is an integral part of the orgsnisation

(181) adaptetion of products is mainline innovation (oalthough he was
still concerned with innovetions at & macro level i.e, computer-
ieation)

(iv) thanging organisetional structures 4s  innovation

f

This showed & considerable broadening of his initisl understanding of
innovetion end the innovation implementation situation, BUT he also
showed an immoveable stence in saying:~

(1) communication does nmot mean innovation

(11) doing is innovation, not sitting and talking

There was little reference to sny self-lesrning (in foct I don't beliwve
he thought his understending of innovation had moved at sll) and skill
very much & feeling of ‘management-by-crisis' culture.

He referred to integration as.being a mejor part of his role and

described how heo had re-organised the site into three sutonomous units



- suragicel instruments, orthopaedics and forge -~ each headed up by

a manager responsible for innovation and integrétion 1n his unit, When
pressed further about structures for integration =~ porticulerly bet-
uveen the three units = these coemed to be lodged in his oun persont
i.,es he wvas the one person who knew what was going on end could co-
ordinete ectivities. Unfortunately his ides of integration was rooted
in a personal pouer base: he was interested in integration as & means
of enhancing his oun position and re-inforcing his oun knowledge and not
as a wider orgenisational means of helping to facilitate the innovation
implementation process. The integrator's role is however very much
concerned with issues of power, which I will refer to asgain later.

This leads on to & further understending of the term 'problem
solution', The integrator has to be catalytic rather than direct in
her approach - helping people to change themselves rather than impog-
ing solutions, This is also trupc of onging 0D work within an orgsn-
isation where typicel objectives sre to increase people's problem
solving capscities end to generate long term opportunities for personal
grouth of people in organisations. B basic common velue assumption
here is that improved competency in interpersonal and intergroup relat-
ionghips will result in a more effective orgesnisetion. As integrator
I shered this value assumption but was caught between long term and
short term objectives. My work context was much more task oriented,
and initislly the objectives of increasing people's problem-solving
capacities and providing for personal growth and dovelopment were not
ends in themselves but s mesns to schieving successful innovation imp-
lementation, Generelly speesking, it will all depend on the individusl
integrator's inclination and situation in the end, but I would suggest
that initially the onus of establishing credibility with organiesational
members is dependent on whether the change methods used heave.any visible

\bearing on the implementation process, 1.es do they achieve on identi-



fiable influence on the procesé vhich can be measured, -~ in ternms
of incressed economies for instence?

This brings us on to the thorny problem of measurement which will
be discussed more fully laters For the moment suffice it to say that
there is increasing consideration of 'oconomies ef co-ordination' as
being a major mesane of rseducing unit costs rather than 'economies of
scale's O'Connel (1968) #As Clark (1972) says this impliesz~

"the existenceo within enterprises of experts wvho possess an

ability to mzke & precise conceptualisstion of the methods of

co-ordination as currently used, and to decide whether thase cen

be improvéd."

Elthough I did not attempt to do this, it could be uscfully applied
to the role of integrator within the innovation implementation process
in both estshlishing credibility and in justifying her position,

In fect the introduction of route cards was an innovatfon designed
to improve methods of cp-ordination in the production process. #/ major
failure in the vhole implementation process was this lack of any defin-
ite attempt at measuring productivity both before and after ths intro-
duction of route cards, (I have already mentioned the integrator's
role in pto:£d1ng the impetus for some mesns of evaluation.,) This
resulted in an inability to ossess the validity of the innovation zgainst
any ;hard' economic criterie, and slso led to a dissatisfied feeling of
incompletion on thes shop floor, The whole affzir just drifted into
habituzl work patterns (or non-work patterns). There was no feeling
of achievement or of success. in implementing a new worth-while system
with a tangibly more effective raéult. In fact success was lsrgoly
recognised as a metter of physically keeping the cérds with the batches
of work =- a manifestation of:

"manegers! rightes to tell workers what to do"

in the eyes of the shop floor.



fis integrator 1 was concerned with the 'task! of implementation
and an important part of the task for the people concerned wes & sense
of completion with a real outcome - an idez which hhs become re=lity,
The integrator is in o position to provide an oversight of the uwhole
eituation and can aid e sense of completion through briefing relevent
individuals on the vhole project, enabling them to see when and hou
their contribution fits into the whole, end assessing the final position
at the end of the implementation process when the innovsation has become
part of the routinised operation of the organisation.

The importance of ensbling participants to see 2 resl tangible end
result to innovation implementetion is emphesised as a means of making
innovation and change relevant and meaningful to their situztion,

Unfortunately bohavioural science practitioners have become assoc-
isted in many people's minds with competence in reducing resistonce to
change. In the area of innouvntion the focus has often been upon sméo-
thing the introduction of technicalichange <~ instelling new technole
ogies and prectices with ths minimum of opposition by first measuring
and then incre2sing participation end involvement of organisational
members in work activities., Many "hefore 2nd after! studies have been
compiled with general advice to practitioners on helpful areas to con-
centrete on in order to reduce resistance to chenge (e.g. Katz and
Kahn 1966). The little meaningfulness of this kind of data for pract-
ising managers has already been commented on, The integrator is of
course slso concerned with reducing resistance to technical chenge, but
mare than that she is a2lso concerncd to provide positive incentives for
accepting changes It is not possible to zssume thet work is 2 'centrsl
life intorest' for organisaztionsl membore (Bennis) and thet greater
involvement &n organisntional affairs will provide its own reuanrd,.

fis integrator I had to grapple with the question ‘vhat's in it for

me? Uhy should I co-operate, participate, become more involved? These



questions could not only be snswered in organicaticnal terms but had
to be seen in & personsl light., This highlighted a dichotomy that runs
through other spheres of organisational activity -~ that betueen task
achievement and personal achievement, In part the integrotor cen
answer these questions with an emphasis on learning and self-development
(personsl .schievements which also contribute to task achievements) but
it would be foolish again to assume that orgonisational members automat-
ically shared this view of learning providing its own reward,

In e sense es integrator my hands were tied, in thet, unlike
someone in organisationzl design for instance, I did not question the
approprieteness or otheruise of the new technology or practice in @
total design sense but rather entered the field of play in the next sct.
The introduction of the innovation had slready been decided upon - my
Job wae to ensure implementation usually within the organisational frame=~
vork given. But es Bessent (1978) commented:e

"we have been used to accepting structures es largely *given’

fromeworks in which we 'muddle through', coping with changes on

a heuristic basis, This moy not be the most effective vay of

organistug."”

One of my functions as integrator was to focus upon the human/
organisational sspect and to advise on facilitating structures or changes
in work patterns and relationships relevent to the innovation implement=
ation process -~ also to represent these factors as a functional
equivalent to the engineers on the technicel eide, This wos most easily
soen in the recommendations for the NPOG devised and implemented in con-
Junction with IE, It posed problems however in determining how often
individuals could leave and enter temporary systems without being dis-
advantaged =

"houw much uncertainty can s human being cope with?"

(Vansina 1976)



Again this highlights an sssentisl peradox in the innovation
implementotion process =~ thot processes ond structures of integration
to facilitste the chenge process of innovetion implementation are in
themselves change-full, :nh part this was tackled by having e psrmsnent
core group of people in the NPDG with initiative to draow in et'appropf
riate times on & one~to-one basis those vho could coftribute relevant 
skills or knouledge:= 4in effect trying to harness the resources that
were there rgther than chmging whet was theres 1 also had to recognise
the importence of being eble to make local precesses work within the
existing overall organisational structure -~ as it wos these processes
that sssumed grester significance for the innovation implementation
process,

1t is not within the brief of this thesis to go deep into the
process/structure debate but Friedlander and Broun (1976) have made &
distinction that I find useful:

"both process and structure are concernsd with authority

communication, decision-making, goig] setting and conflict

resolution. But process implies the {implementation of these

es dynamic behavioural events end interactions, whereas structure

describes these es on-gnhng sots of durable roles and relationships,”
For me as integrator this meant a recognition of both the averzll more
static structure of the organisation and also the local permanent and
non-permanent processes of fnteraction - and specifically those created
to facilitete innovation implementation. (This poses strange questions
such as: ‘'Uhen does a pormanent locsl process assume the characteristics
of structume?' Perhops the tuo can not be divided, or it is not essen-
tial to do so.) Houwever, my role wes to help overcome overall structural
berriers (e.g. statutory roles, staotus hierasrchicsl positions, power and
influence) to local processes of interaction designed to aid innovetion

implementation,



The aim was to be both snalytical and creastive in approach
pogsibly involving sn interdlsciplinary desian,

Of importence here is Gregory's (1978) notion of o 'contingent
decision scquence' which relatos to the development of individual
strategies for chatnging end uncertein situations with a correspondéing
need to develop sophisticeted strategies for problem solving and
decision meking, The trick here was not to be committed to one stance
or definition but to be able to edapt and change., I adopted s stance
similar to that of ‘creetive problem solver'. Innovations contain
mony of the cheracteristics of 'open' problems e.qe
- boundaries may change during problem solving
- the process involves the introductiond novel idess
- there is no one correct solution

(Rickards 1974)
These necossitate chaoracteristics of creative thinking, risk-teking
and willingness to consider new ideas on the part of the integrator,
Techniques to aid creative problem solving include non~rationsl elements
such as brzinstorming, wildest idea, non logicel stimuli etc., and
legitimise data such as feslings, impressions, perceptions, As integ-
rator I recognised the value of this kind of data in aiding disgnosis
of integration needs end its potentisl influence in implementing change.
The main difference between the role of crestive problem solver and my
role of integrator,was that of necessity, I wes part of the process or
'problem! under consideration: my activities in facilitating the imp-
lementation process were an essential port of thic process, vherees
creative problem solving does not nocessarily ectively include the
person of the problem solver in the implementation of an idea,

However, in spite of this involvemcnt in the innovation situstion
the neotral role of the integrator ic of vitasl importancs. I had to be

able to collect dats from all sources and be free to come and go in all



sreas - aoccepted with & high level of trust by a211 concerned, But
this relotionship of trust did not just 'happen' ~ it had to be
worked at and maintaineds I was aware that if I had besn seen to be
grinding s particular axe I would have lost credibility: there was
o delicate belance to be schieved between neutrality and involvement.

Nevertheless I found it hard to meintein sufficient iapport with
the many different sections of people in the compsny without maintain-
ing e very heavy time committment. This wes aggravated over time ss
I vorked more with A and IE than with the shop floor for instonce. A
set-back aleo occurred when I was teken on as temporary Purchazse Inooice
Clerk. It seomed e good idea at the time to gein more knowledge and
end ineight into the workings of the company and teo increase a sense of
being pert of the orgenisation, However it also proved counter-product-
ive in s number of ways.

First of all I beceme an employee of the organisation (albeit
temporary) end this altered my stetus with other organlsational membeors
-~ particularly thoss on the chop floor, Uhile not denying that I had
been part of the politicel scene before, I had now more overtly Joinad
the politics of the organisation and became identified with one partic-
uler set of people, I was now, not Just task-orbented but task bound
- my position dictating more or less who I communiceted with and the
type of informstion I received = and restricting my sccessibility to
previously ‘'open' parts of the argenisation.

Although the time spent as PI clerk afforded fresh insights into
the way the organisation opersted, I was uncble to operste within the
integrator role at the same time., It supported the view that the integ-
rator only existe through the innovation implementetion process; that
is whaet gives her s working identity -~ snd it is through thst process
thet validity and credibility have to be established,

Credibility is also bound up with being sble to interpret the



date collected. Initislly tte interpretative roleo necesciteted a
depereonelicsation of information so that orpgenisationsl members did

not fear reprisal or feel thresteneds This meant reflecting back
generalised understandings of behaviour (as for instence in the first
Quarterly Report of thie rescarch: = Appendix 2) This sided & con-
structive exsminstion of problem areas and helped to look at previously
unvoiced (end therefore unperceived?) problems. Another interpretative
ald in promoting integration was the ebility to translate the problem
into more essily understocod lengusge. The collection and interpretetion
of dete exbended into a co-operative sctivity end the development of
improvement strategies also became an interactive process. Uthile being
task~-oriented, implicit in theo integrative approsch is the belief that
ma jor contributions to the efficiency end effectiveness of the organi-~
sation in innovation implementastion processes ie mede through having e
high ¢people orientation! in the activities used.

In connection with tho dopersonslised reflection of in6ormation
beck to the organisation, the integrotor is zcting in z way similer to
that of the social scientist,

"Social science con describe the asctivities of & working organi-~

sotion, for example, in terms of roles rather than of individuals

and so ensble us to see beyond the opparsnt reesons for pecople's
sctions, including our oun, and to tske a less egocentric vieuw

of the situation. Or it may describe the actuzl operstions of &

company in such e way as to show that the sllocation of tesks or

functions to component units feils to match the chznging realities
of the esituation and for this reason leode to conflict and delay,”

(Cherns 1971)

This often results in & model of the operating system under study

to enzble an sccurate definition of the problem, But eny modsl embodies



a sot of concepts which must be understood if it is to be used effect-
ifvely. This wos exempliffied in the tentative application of a model

for innovation implementation proposed in this research programme.

The model had value in encapsulating the ifnnovation implementation
situation as an eovent which could be responded to on an objective

level but it defied application on an equally objective, static, pre-
determined level, It was found that the model had to be actively
interpreted to be of eny ese, and this was part of my role es integra- |
tor - not merely to supply models es a means of distilling experience
end capburing knowledge but to spply that knowledge in e flexible manner.

Action research hes developed slong similar lines of evolving
methods capeble of reflecting process and change os well as static
behavioural forms, and ensbling development and testing of hypothesis
within the context of the orgenisation., The difficulty for both action
reasearcher snd integrator is in evaluating the outcomes of sction taken
end in identifying which espects have contributed most to the gains or
losses experienced by the orgenisetion,

In post-field work interviews on whet lasting effect, if any, I
had hed in the company, the GM indicated that my first Guarterly Report
vhich focused meinly on patterns of communication uwes & contributory
factor to A leaving the company, He also mentioned the NPDG as a use-—
ful working structure which had dissolved because IE had besn unable
to service and maintain it alone.

The IE said that he had found me useful to telk to (he was unable
to talk to GM) - I brought a differcont perspective; he could concen-
trate on the task instead of tho politics -~ but it also made him
reslise that he was not going to got what he wented from remaining in
the compeny = that the G was flxgd and would never change, He had
tried to maintain the NPDG but due to a ban on recruitment end increas-

in@ work being given to him (oversight of the computerised production



control project when A left) he had not been able to. It was a way
of working that had appealed to him snd he had seen the benefits in
increcsed committmont and greater efficlency amongst mmmberse

Houwever it still remains difficult to measure the success of
planned change in terms of tangible criteriz like increased productivity.
hinother difficulty I found was in essessing an appropriste time span
over which to relate chonges in orgenisation and changes in productivitys
- and how to know wvhether planned organicetional change was relcted
anywsy to sn increase in productivity -~ or was it something else (cf
the Hauthorne experioents)?

The integrator is commonly concerned with rslatively short term
projects vithin the 1life of the organisstion, and one way to aid an
svaluation of action teken would be to bulld up a collection of case
studies in innovation implementation to assess both the immediate short
term effects and the looger term influences, This would mean helping to
set up within the orgznisztion some function or system with this longer
term porspective, Fec integrator I was concerned with the anticipotion
of future innovation implementstion situations vis a cross~functional
leoarning system, It has elrazdy been noted that people of different
disciplines and a2t different levels could be effectively integrated
into the implementation process at times appropriate to their skills =nd
knowledge to facilitecte the process. Port of my role was to generate
a learning/tezching environment within the innovation implementation
process - again with a dual function: to promote lesrning obout con-
cepts of innovation and also self-learning via sn examination ond under-
standing of the humen processes necessary for implementation.,

It had been thought in the mid-60's, that training and development
within organisations would esutomstically remove the 'transferrance of
learning' problem, vhereby however effective the treining given to an

individual outside his organisation, when he re-entered his svaryday



work surroundings he resumed his previous role bound by long standing
expectations of ettitudes and behaviour from his cdlesgues. Systeme
such 28 the Managerisl Geid developed by Blske and fouton (1964) -
e five year programme involving the vhole orgenisation -~ wers utilised
as & response to the understanding thet human ettitudes and relation-
ships ere structured end pas therefore be chznged by & structural
systematic approech. However this again proved to be insufficient ond
created conflicting roles of loyalty, responsibility and accountability,
A delegation of duties and roles does not necessarily ensure smooth
implementstion, Similarly I found that to delegate responsibility for
the task of iﬁtegratinn to others, or to keep the role exclusive to
myself did not really soclve the problem =~ there was 2 need to build
up the organisstion's (i.e. people's) oun facllity to learn ndapt and
change,
fin allied concept in the area of developing learning abilities is
that of Action Learning (Revans 1977), The Action Learning programme
can be full or part-time, in~compony or ocutside compeny, vhere menagers
come together as 2 group on ¢ regular basfis to use their own individusl-
wvork problems as opportunities for learninge. There are mony sreas of
pimilerity between Action Learning snd the lesrning that takes place in
innovation implementation situations:
- the problem is generally an ‘open one'with no readily available
'solution® ' ’
= the learning is task oriented and necessitates action
- the task gives meaning to learning and ensbles ocwnership of the
problem: 4t elso bridges the gap botueen individual learning end
transferrance of that learning to the organisationzl context
- action and learning &re constantly being redefined in the light of
real time fesdback
- group processes of help, support and information sharing are

important



- it leads to ways of thinking and behaving of a very fundemental
kind
-~ people are enabled to teke responsibility for their own learning
- the set sdviser and integrator operste in similar ways « particularly

in their emphasis that perticipants learn to mansge themselves,

These attitudes to learning are strikingly dmilar, howsver a major
difference is that in innovation implementation all participants, sand
the integrator/facilitator, are involved in the one task - implement-
etiony they may ell hsve specific problems within that task but
essentislly they are 2ll working towards the ssme desired (or undesired)
changes The inngvation 1mp1émentat1on situation is also less formally
structured os a learning situastion; 1initially at eny rate learning
opportunities heve to be seized when appropriste snd graduslly developed
as en integral pert of the process,

The importence of the lsarnor/teacher role for the integrator csnnot
be underestimated however., It is her tosk to isolste individusl blocks
to lesrning - poor or inndeaante perception of events or problems,
emotional blocks srising from &nseccurity and a fear of making mistakes,
rigidity of thinking resulting in prejudices snd preferences (often
associsted with the cultural norms of the orgenieation, renl or imagined),
poor communication skille, inability to edapt to certsin situations,
possession of & limited range of strategies for solving problems etc.

- and to help people identify and understand them for themselves,

Dale end Payne (1976) offer o useful model to help evsluste learning
end development. They propose three key dimensions elong which develop-
ment et wvsrious levels cen tske place - swsreness, resources end willz—
ausreness -~ developing self concepte, then self in relation to

others, moving towsrds self direction
resources =~ developing now skills end techniques, then expansion of

role, moving towards creative explorstion



will =~ moving from possive existence to self determination and

self enzctment,

The madel relates an dndividusl's development to his performance end

is of use to the integrator in assessing the sppropriateness end leﬁel

of on-geoing learning. in cudulative innovation implementation situations,

On reflection, s large part of what I would consider my effective

ections were broadly to do with learning, They incorporated such diverse

egpects asi~

-~ fusing work systems and leerning systems; (NPbG:IE dept)

- talking through sn innovation implementetion situstion and jointly
deciding on future sctiony (IP,1)

~ providing the impsetus for some kind of evalustiony (IP, 1 & 2)

- clarifying and extending concepts of innovation; (IP,2)

-~ develaping self concepts and cwarenesss (NPDG)

-~ ahstracting concepts and theory for possible re-applicetion or
testing; (1IR.2)

- importing idess and ways of thinkingy (IP. 1 & 3)

-~ understending/learning about process interactionsy (NPDG) (QR
mestings)

- sghoring up relevant date for later discussion (IP.2)

Partly of course thlis emphasis on learning came ebout because of who I
‘ was end my resesrch position of belongimg to two definite worlds: the
vorld of idess = the Polytechnic (vhere initizlly I was most =t home)
end the world of practicalities -~ the organisation, I remember dis-
tinct feelings of the seduction of organisationzl life <« the comlex-
ities, the intricacies, the realities, tho fascinstion of the organis-
ationzl jig-sawy it scemed teeming with 1life zs opposed to the 'ivory
touwer' of the Polytechnics No doubt this initisl euphoris coloured my
initial pefceptions and mede me anxious to belong. And yet my contrib-

ution to tho organisation was in joinng, ‘the two worlds - importing



ideas end weys of thinking into the organisztion - acting as idess
gotekeeper (as 6pposed to Leuwin's technological gotekesper) end
making idea associetions.availeble to orgsnisational members while
being rooted in the pradticalities of their situation, #5nd at the
same time attempting to providelfo: continuity of this experiegce
through learning both about innovation implementation end ahout self,

Ehy, you may asky 18 all this specific to integrator? Uhy is
learning and self-development not part of the Personnel snd Training
function? The answer is that of course it could be part of the Personnel
function (and often is) but that learning of this type ias also essentinl
for integration. The innovation implementation situation presents a
ready made vehicle for this type of learning but also would be dis-~
functional without it. Integration implies co-prdination of roles and
activities which in turn effectively means understanding of behaviour
(both self and group) and sn opportunity for an acting out of new be-
haviour patterns.

For instance I usually found it was profitable to explore partici-
pants! differdng perception of the innovetion implementation process
and to show how their different 'root definitions' (Checklend 1981)
caused different ways of opersting. This slso provided a systematic
way for getting at the politics of the situation and the expectation
of statutory roles and positions. Lesrning of this sort also counter-
ected what Back (1973) celled one of the essential tragedies of man,
the 'paradox of permanence and change! - where man is aluays searching
for an unchanging structure on which to rely without acknowledging that
he himself is aluwsys changing -~ &0 that nothing can ever be permanent
and unchangings Leorning can provide o certain stability through the
ability of the person to learn and cope with change -~ and perhaps do
it better next time, This cumulative lesrning epproach in the context
of the innovation implementation situation was a fundamental in my role

as integrator,



f. consideration of the role of integrator must slways welgh up
wvhere she should stand in the organisation's structure, Could she be
part of an internal department (such as Pereonnel) or would this too
greatly jeopardise her position of independence end neutrzlity? There
are conflicting views on this,

Bessant (1878) suggested that the integretor needed to be fully
participsnt in the organisation:

"He will be internally based, part of the system which he is

involved in changing. One of the mojor criticisms of mony con-

sultasncy operstione is thot they diagnoss and implement without
an awareness of the history and other contextunl dynamics assoc—

iated with an orgeniszation,”

I believe this to be 2 partisal view of the role of integrator espedslly
if ghe is specificelly employed by the compoany to fulfil this role,
Implicit in my interpretation of the role is that it is temporary. #n
in-depth knowledge of the orgznisation has to be assimilated for the
integrator to be effective, but part of her work is aleo to psss on her
integrative skills to members of the organisation who ere associleted
with the implementstion process, so that they can manage their own pro-
cessee more effectively independent of any outside 'prop'. A full-time
integrator as a formsl member of the organisation would merely provide
a disincentive for other members to learn and use these skills for
themselves, It would slso be extremely difficult to be seen zs neutral
end unbiased in approach,

Flternatively, the integrator role cen be recognised by manage-
ment as an essentizl function of the innovation implementation team and
so be consciously filled by an.existing participant member of the tezm,

One of the advantages 1 found in operating in the integrator role,
was that of being an ‘outsider'. I uwas stoteless and rootless end yet

ettechizd to the organisation. I worked hard to demonstrate thst I had



no invested interest in any one set of people in my initisl period in
the company, slowly building up relations of trust. I was not tosk
bound and so to a certain extent could creste my own role., Moot of
all I had time, time to be interasted and listen. This was I think

2 luxury not tenable in conjunction with being & full time pald up
member of the organisation (as my time ns PI clerk demonstrated), It
was a temporary attribute -~ &and one which over time I mistakenly let
slide, I soy mistakenly because it became increasingly spperent that
the tools and resources of the integrator were those of informstion,
communicetion, co-ordination, understending and learning, dealing with
data not generally accessible through normal channels. /s integrator
I supplied many of the deficienckes of the formal system of communic-
ation, dealing with a different type of data, but data that was equally
important for feacilitating the innovation implementation process.

The major disadvantage of being on outsider was that I had no
recoghiised stotus end lecked formal power. Any formal power that I
gained uns really o measure of how much others decided to ollow me:
so in answer to the guestion 'vhet powmr belongs to the role of integ-
rator? -~ 1i.e., whaet resources does she control? 1 could only say
initislly 'myself' ~ my knowledge, skills, ideess, ability to gain
aceess ctc. Later on this bocome empliBied by group support, assessed
stature etec, end the aobility to communicate effectively with power
promoters such as i and IE,

The Dutch experiment in innovstion consultency (1982) advocotes
en outside consultant position, Thoir report comments:

"The know how of the process of innovation is tronsferred from

the conspultant to the organisastion through the process of

fnnovation consultancy. The first objective of the project is

to learn the participating companiss how to innovatate, They

learn this through the consultation work of the consultent, His

interventions should fade sway and at the same time the orgoni-



gation is more and more teking over the control of the process

of innovating,"

This echoes e former proposition by Ross (1974) that the logical out-
come would be to create an agency outside the target organisation
wvhose special role would be to introduce innovations, usually throaogh
consultative practices or in sccordance with the requirements of law ox
other regulstions,.

There are pros end cons on both sides: what is undisputed is
that tschnological development brings with it & growth of specislist
stoff and increased specislisation of skills and functions, It would
seem nccessary to hsve a parallel development in new roles to promote
increased lateral and vertical communication, co-ordination and integ=-
ration,

In this wsy the integrator would be distinquished from other roles
allied to the innovation process =~ executive, product champion,
business innovatar, technical innovator, The executive role incorpor-
ates studying present and future products and morkets and comparing the
organisation's competitive standing with other enterprises; heo seeks
to use new technologicol methods as they become appropriate and feasible
for the organisationi=

"To mest theae changes he must continuausly modify the functions,

tasks and working groups of his unit, At one extreme this pro-

cess involves restructuring his orgenisation, and at the other,
eltering the job contents and job reletions of individual employees

- men and women whose needs, interests, skills, sttitudes and

sopirations are themselves in constent movement,™

(Wileon 1971)

The executive represents in Witte's (1976) terme the 'mach

promoter' or power promoter, being in a key position of power and



influence and able to generate resources, fecilitaste decisions and
generally push forward schemes of innovation end change. But he may
lack fundamentel technicel fleir and ideas necessary for innovation;
his role has to be complemented by the 'fach promoter! or technical
promoter -~ similar in role to the product champion who can supply
the technical push to the innovation but may not have snough pouer or
status to overcome organisationel resistance on his oun,.

The idea of o duality of purpose working through complementary
roles iz an attractive one, Individuals possessing 2 comb&nation of
the two roles are less common (seen most easily I suppose in the self-
made entrepreneur but not @o often in members of larger scale organis-
ations).

For the purposes of innovation implementation howevar,.there seems
to be & missihg factor: the power promoter (e.ge thkzaxecutiva) ensures
that the decision to innovate is teken and puts resources and influence
behind that decision: the technical promoter (e.g. the IE) works out
the technology relevant to the innovation idea asnd the potentiel task
structures for implementationt but then the ides still has to be put
into action, It is here that the integrator can Pulfil 2 vitsl role as
the human promoter within the task of innovetion implementation,

Both the technical promoter snd the integrator would be concerned
to identify the humen tasks to be performed to operate the innovation
implementetion system, but whereas the technical promoter would be
interested in size of task and timing of events, including such activities
as diagnosis, design, installation, commissioning operation and obsger-
vation of symptoms (Gregory 1978), the integrator would be more con-
cerned with relating tasks to roles in order to optimise performonce
criteris ond human satisfaction, Her integration activities would have
the objective of improving overall tesk porformance, involving o basic

recognition that with technicel problems, political problems need to



be addressed at the same timej; that in orgenising for the techniceal
function there is a knock-on effect which is pert political, part
technical and pasrt process.

A While technical competence might be &n esset in eatabllehing a
repport and & common longuage with participants I did not find it
strictly necessasry for the 1ntegra£ot'a role, I had to be & gpecial-
ist in the field of management and interpersonal skills rather than e
ttagk' specialist. This enabled me to stand back fram tha task and
visw the process in an unbissed light, As integrator I was interested
in co-ordinating ectivities rather then controlling them, ecting as &
bridge (in so far esc they can be separated) betwsen personal and org-
anisationsl goals, between motives and task, between means end ends,
Whereas ths technical promoter often acts in the role of technological
gate~-keeper, the integrator acts in the role of Ydeas' gatewkeaper,
keeping invtouch with ideas and concepts relevant to process issues

developed in reseerch ingtitutions or other external sources,

Conclusions
In developing the specialist role of integrator in the innovation
implementation process two core ectivities of integration heve emerged

~ (i) obstraction (ii) communicetion

(1) ~ibstraction

TECHNICAL/POLITICAL CHANGE/STABILITY
o . o e e
e) sbout innov/impl, a) sbout innov/impl,
Ideas gotekeepor — process /" process
(ways of thinking) ___ leorning
. ' ~
~. b) about human ™\ b) sbout self
interaction '

EXe. 14



As shoun in Ex, 14 sbstraction is concerned with two key deter-
minents of successful innovation implementation « the technicalities
(task) of innovation end the process of implementetion. In practice
they herdly can be sepasrated as technology can be seen to be rooted
end defined in terms of the motivations, interests and goals of the
people concerned and of the culture of the orgesnisetion in genersl,
thile being task oriented the integrator is not task bound and must
recognise thet uvhen orgenising for the technicel Punction of innovation
implementation, political and processual issues have ta be addressed
at the seme time, This necessitates skills both in organisationsal
understending end enalysis and the processuel gkills of interaction
and intervention,

The integretor only exists through the innovation implementation
process and it is her task to feclilitote this process, One of the
hallnarks of innovation is uncerteinty -~ and this is certainly
integrel to the innovation implementation process. Its partial reso-
lution lies in learning over time. In facing situations of innovation
end change part of the integretor's role is to provide for some sort of
stability, rooted in the continuity of learning for thaose involved:
= learning about concopts of innovation, the process of implomentation
and essentislly, learning sbout self,

Innovation implementation is not a replicable set of cvente but
rother is governed by cumuletive changs. The leerning strategy should
focus on understanding and planning change -~ developing internsl
competencices wvhich can be relied upon in futuro innovation implement~

stion situations, rather than on planned change.

(11) Communication

The integrator assumes identity through the innovation implementation

process, helping in patterning the system to introduce e nsw technology



or processe M8 such she operates in the fole of key communicator or

communication gatekeepoer, often supplying many of the deficiencies

of the formal communicotion system, 1.8, int-

(a) crossing buresucratic boundaries

(b) recognising a different order of dsta -~ qualétstive, rich,
often expressed through s persenal, one to one, collaboration.

(c) being sble to communicate at all levels, and, particulerly for
the task of innovation implementation, to communicate effectively
with power promoters.

(d) helping overcome formal structural barriors to local processes
of interaction

(e) opening up 'forbiddens' - raising questions ebout public and

privete property,

The integrator has to be able to recognise the two worlds of the
organisation =~ the 'formsl' expressed through tangibles such as
tgchnology, structure, role prescriptions, and the 'informal' expressecd
through intangibles such as loyalty, role expsctations, power -~ &and
be eble to demonstrate and use their interrelated interdependent nature
for instonce in shouwing how one person'c perceptions or root definition
results in e perticular way of oporating, Communicating understandings
of this nature is essenticl for being able to see the innovation imp-
lementztion process es an ohgervable whole and yet se part of the on-
going 1life of the orgsnisetion, Innovation implementation is @ process
involving high levels of co-operative ectivity et different levels end
stoges and communication has & major part to play in its success.

This posos certain problems of course in thst the integrator must
have mobility and access to all parts of the organisation end a neutral
'detoched! aspectto her role whide also inevitably being pert of the
situation: the conflict of 'acting upon nature end being part of it!

(Back 1973)



. threo dimensional time perspective of the integrator's role
holps to counteract this conflict, The integrator operates in three

tims zonec (though these are not necessarily sequentisl) :—

(1) In the situation -~ obgerving, diagnosing, helping
(1) Aftor the situation -~ abstracting, reflecting, learning

(111) In on on-poing cepacity - pre-empting, planning, servicing

Rlthough I have indicated some of the integrator's ectivities for each
time situastion these are bj no means mutually exclusive. The emphasis
is elways on understanding and planning chenge and innovation, not so

much on planned change,



CHAPTER _VIII

Summary & Conclusions:

The Contribution of the Research

This chapter is the culmination of the thesis, It gives a
eumméry of the research undertsken and atbempts to show how sll aspects
heve been woven into an integral whole, These aspectes include:—~
- ddentifying the erea of resesrch
- the contribution made in understasnding the implementation process
~ the conceptuslisation and development of the role of integrator
- my dusl role of integrator and researcher
-~ extending the research process by uwpiting the thesis in a manner

likely to bridge the divide between zcademic snd management,

Soms unanswered questions uncovered by the research ere put forwsrd
together with some indicotion of possible esreass for further research

within the innovation implementetion process,



New Aspects of the Research
In examining releted fields of literature it wae found thst there

had been a great variety of work done on innovstion snd the adoption
of innovations ~ why a particular innovation was or was not edopted,
success and feilure rates of adoption ete, -~ but little on the process
of innovation implementetion - i,e. whet happens to the innovation
after edoption. This seemed to be & major gop in our knouwledgs and
understanding of innovation, and one whers investigetion would benefit
end be of centrel interest to both acedemic theory end precticsl man-
agement, I also found that innovation implementetion waes regarded es
a hotch potch of verious thikoreticel ingredients -~ such as decision
making, problem solving, communicetion stc. ~ s8ll presented with sary=-
ing degrees of emphasis end deteil sccording to the interests of the
uriter, These eress are, of course, essentiel components of the imple-
mentation process, but I found it herd to pick out from such piecemesl
presentations any underlying concepts or understendings of the process
of implementation per se, The focus had become distorted end diluted,
moving awey from the process of innovation implementation and on to
compartments of knowledge to do with the processe I felt this provided
a patchy, incomplete unéerstanding, end, while it wes necessary for me
%o read widely around the subject of innovation, much of it fell outside
the scope of the literatdre review, becsuse of the material being non-
specific to innovetion implementation,

Monagers too feced this problem: I felt there was a need to bind
these sreas together into a study which hed Innovation Implementation
as the focus - uwhere Innovation Implemontation provided the rationale
for the inclusion or exclusion of ®vbher elements - and where this
was made explicit through direct Beference to real data tesken from
specific studies of the process.

So the overall mejor aim was to study innovation implementation

in its own right,



In eerly survey work to find e suitable company that would be
prepered to agree e contract for my working on this research, 1 found
that managers in the six firms approached had & very impoverished
vocebulary to deal with innovetion, and limited perceptions of the
effect innovation, and particulsrly innovation implementetion had
vithin their organisations.

The resesrch involved an examination of specific examples of
innovation implementstion within one organisation, with which I felt
there would be some possibility of mutual communication, with the aim
of drewing out key factors in facilitating the process.

Unfortunately menagers who had tsken the trouble to read some of
the 1iterature on innovation only had reinforced in their minds the
populsr steratyping of innovation as being a bright technical idea
making good financisl sense vhich would therefore be acceptable to the
company,

This research, written in rather an unconventionsl way is intended
to bresk doun the unuitting reinforcement of this obvious fallacy by the

acedemic community! ~ &nd has mancgers as much as examineres in mind.

Initislly sn atheoretical epproach was tsken., Descriptive work
helped to identify innovation implementation situations and provided a
useful background of date from which theories and issucs for further
investigation and development arose, Some of this date was surpiising
in its simplicity end yot provided significent pointers for the direct-
ion of the research,

A major discovery here was managers' inadequate perception of
*innovation' as a single isolated event in the 1ife of tho firm, and
the ensuing lack of oversight of the vhole process of implementation,

This led me on to exemine weys of looking et technologicnl innovation

end change which hed previously been unrecognised within the firm,



Innovetion implementation was regorded as a specific instence of
the menagement of change within the boundarics of technology; the
people involved were technicians and very much task-centred and task-
bound, yet for effective implementation there hed to be s breadening
of task issues énto a complementary understanding of the politicel and
process issucs that were inevitsbly pert of the whole. It was too easy
and too detrimental to put the shutters down end concentrate purely on
the task in hand,

This broedening of concepts of innovation implementstion (Chapter
V1) wes & sterting point, which provides s contribution to understanding
in its own right, but which elso provided a springboard for further
research work, Esrly fieldwork gsnerated theories snd concepts erising
cut of real experiences which were then tested and refined and epplied
colleboratively, Significaent conclusions so fer uwere:-

(1) Esch innovation needed a different facilitating structure made
up of the individusls ectively involved in the process snd
decision making.

(11) There was & need for one person to occupy & key role in over-~
seeing the whole implementation process and provide for needs
of integretion,

(i11) Also necessary was some means of incressing the lsarning of
those involved to ensure increased compsetency in dealing with

future innovation implementation situatidna.

In broadening my understanding of innovation implementation, the prob-
lem posed wes how to develop and extend this understending to relevant
others in the process. (This was in keeping with my concern that the
resenarch was of prectical value and help to the firm where work was
undertaken,) Extension demanded 'inner! work so that concepts could
be owned, teken on board, used rather then outwardly ascknowledged but

actuslly effecting little or nothing.



# new approach was token beceuse of disssticfection with the
existing ctance of viewing innovation implementation es a technicsl
event unreloted to behavioursl factors - this not only within the
firm but also, by defeult, in much of the related literature on inno~
vation, Little systematic work hed been done prior to this research
in relasting new technology to the people involved in the implementation
process and the effect tﬁeir petterns of communication and intaractian
had on the process.

Through this behavioural emphaseis came the relation betwesn
learning sbout concepts of innovation, learning zbout the implement-
etion process and learning about self, Leter innovation implementstion
eituations studied exemplify this. [y involvement added to the inform-
ation gained in the initial research work particularly through my
learning shout myself as integrator and extending this to heightening
the learning end self-knowledge of others involved, Of necessity this
has some impl;cations for the research role particularly in the aress
of objectiv;ty versus involvement, theory versus practice., Uhile being
aware of these isaues I have not scen them as opposites, Rather, I
perceive that s fusion of academic theory and practical reality in me
and my 1nvalvement gives the research insights thet might otheruwise
have been overlooked, This is particularly so as a2 concern to develop
the necessary skills of integration in orgonisetionel members themselves,
through an emphesis on joint learning, emerged, giving the research an

interactive collesborative intention,

The Role of Intearator

A contribution to existing theoretical perspectives of fnnovation
implementation has been maede through a conceptuslisation and deline-

ation of the role of integrator within the implementation process.



Integrétion es 8 major determinent of performance in uncertain
activities such es innovation had been advocated, but little done on
specifying the actusl role of the integrator. Contrary to previous
expectations (cf 1lst Model of Innovation Implementation, Ex. 12), I
found that integration could not be planned and imposeds True integ-
ration demanded inner asctivity and knowledge and it was the integrator's
task to promote this within the innovation implementation process via
en adaptive lesrning approach,

This research uncovered two major core activities of the integr-
ator role - (4) ebstrection (ii) communication - as being of
paramount importence (Chapter VII), Both activities, whils rooted in
a tangible task situation, focus on the 'intongibles' of ideas and
behaviour, and their significence in influencing wvhat is normally con-
sidered a technicel process, It is a crucial part of the integrator's
task to reprosent these factors as & functional equivalent to neu
technology and to demonstrate the inseparability of the technicalities
of innovation and the process of implementetion. The need to imple-
ment an innovetion idea is self-evident but successful implementation
is not so evident,

| The integretor has a.centtal role in facilitating the implement~
ation process through having a high people orientation in activities
useds The real learning, end therefore adaptetion, goes on as the
integrator ensbles individuals in the organisstion to capture what
they are doing to one esnother in the present moment of implementation,
She needs to be sble to diagnose integration needs, develop and imp-
lement suitsble stratepies to cope with these needs, and slso build up
the ability end desire to lsarn from the situation for those involved,
- thus ensbling them to cope more effectively with the next innovstion

implementation process,



A good example of this occurs in the suggested guidelines for
handling innovation arising out of the introduction of route cards.
The research graphicslly demonstrates the on-going nature of innov-
ation implementation and the significant effect that participents'
learning has on the process and on wider organisational structires,
In the first innovation implementation situations studied where I
oparated in the role uf observer & lack of understanding af the uvhole
process end a lack of co-ordinetion end integration resulted in &
crisis-~ridden sequence of events, Later these innovation implement-
aotion situstions vere used es the basis for case studies in broasden-
ing pariicipants' understanding of the process, This resulted in
requests to jointly sgt up & NPDG where integration and lesrning
played an equsl and complementary role te that of new technology,
This in turn created a2 demand for new roles and patterns of working
within the IE dopertment as a whole, |

Certein pertinent questions are highlighted through the research
undertaken, Among the most fundamental of these ist- 'Does the
organisation recognise the role of {ntegrastor as = nseded end esséntial
part of the innovation implementation process?' i.e. would the powers
that be want to engsge (and pay for) the services of an. integrator?

In the end this often boils douwn to sconomic criteria: to put
it crudely - does the integrstor pay her %ay? - can she justify
her position in terms of increased 1nnovat1§e activity -~ more
'successful! implementation end therefore an increase in economic
health (evinced through reduced costs, grester efficiency and prod-
uctivity?)s This is not to say the the onus for proof of economic
viebility lies solely with the integrstor, nor should she feel con-

streined to collude with the view that economic criteris asre the

' dnly ruling force or the prime ‘conditions of service'; but on

emphasis on tosk end 'hard' facts should be recognised ss an import-



validifying fector of her role especinlly ss seen from the orgenis-
ation's point of views

The problem of evaluation end mezsurement in this wey has elready
been noted. In the first plzce the relationship is not a direct
equation with straightforuard ratios. The 'sconomies of co-ordination'
are herd to pin doun and reslise in facts and figures. Part of the
problem lies in being able to define clearly the desired efficiency.
objectives of innovation., As intimeted before, the integrator's role
would include a ralsing of awareness of the economies associasted with
human factors and a handling of innovotion implementation in a less
haphazard erisis~ridden way. However, this is not to minimiss the
problems of economic consideretions for managers.

Secondly the integretor's skills are pelevant to both the short
term project and the longer term perspective of the on-going life of
the organisation. The wider-reaching influence of integrstion is a
continuing ‘'hidden'; process likely to emerge at varying snd unspecified
times.

Increasingly there is the view smongst mensgement writers and
researchers that skills of integration sre a necessary part of a new
management approach to cope with increasing complexity, diversity,
innovation and change. The question is, do managers of organisations
see integration as e necesssry approach, and more egpecifically, do
they soe innovation implementstion as 2 ‘preblem' requiring the skills
of integretion? UWhen I returned to the company after en interim
period of 8 year the GM very definitely had incorporated into bis
thinking different end wider concepts of innovation (see Chapter VII)
and regsrded integration as an essential element of the implementetion
process, Unfortunately he had embodied the concept of integration in
his own person so that it fed his need to be kept informed but did not

actually permeate through to enhancing the implementation process



itself. Consequently, even though he regarded integration as essentisl,
those most involved in implementation were being denied its benefits,

The question arises as to whéther it is enough to incorporate
integretion skille into meinline jobs - making integration part of
the normel organisational perspective -~ or whether there is 2 spec-
ific need for an integrator to initiste these skills. And if, es
suggested, the integrator is seen to occupy e temporary ‘consultant!
role vhat happens upon withdrawzl? The ‘open' problem of innovation
implementzation does not have & fixed solution: would the initiating
phase of the integrastor be sufficient to sustain the useful spplication
of integration skills, or would she be noeded on e part-time basis for
instence in a ‘'servicing' capacity -~ similar in humen terms to the
snnual vigit by auditors for financizl ressons,

Some organisations would wish to recruit z full time integrator
with ekills and job description to match, others may choose tb,enaure
thet someone within the management or implementing team is occupying
the role of integrator st any giventime, The resesrch demonstrates
howsver, thet for successful implementation in the present time end a
grester sbility to cops with innovation implementation in the future,

the role of integrator must be found withinithe implementation team,

The Writing of the Thesis

Innovetion requires an integrative epprosch end it was decided
to use an integrstive approach in the writing, The challenge for me
in writing sbout innovation implementction was how to present my find-
ings in an integrative way. As suspected (see Chepter II) tho binding
together of different strands of literature, experience, dets, leerning,
feelings, observations, to create a unified intogreted whole hos proved

difficult, It is eacsier to seperate out compartments of knouwledge



and present them in an apperently logical and instructive form. But
the very core of my findings hits out at the engineer or accountant
or technical innovator who is so schooled in finding his sense of
worth in the orgenisation by producing logicdly his area’of expertise
that he cannot toke doun those barriers and allow himself to play a
resl part in the whole process of innovetion implementation. (I
suspect that the person occupying the role of integrator within an
orgenisation will be constantly open to'eimilar demands requiring her
to become more compartmentslised.) This was amply illustrated in
each Innovation Profile where perticipants' needs to retain the sec-
urity of their ocun job bounderies and responsibilities caused the
implementation pfocess to founder.

In addition to presenting my raesearch in & way consistent with
its subject there is the previously reforred to e2im of trying to pro-
vide & contribution to breaking down the storestyping of innovetion in
the minds of msnagers, by producing a document which is more likely
to spesk to the manager in his own environment ~ making the litere-
ture more esccessible and obviously appliczblet and to ebandon funct-
ional boundaries that would restrict and limit the value of my contri-
bution,

So at.eech stage of the research and in each chapter of writing
I have bound together relevant literature with my own theories and
idess, drawn from my ouwn experiences, and the precticalities of the
situetions faced within the organisstion, The pressures I have felt
in doing this may be skin te the pressures on an integrator in an
organisation viz, - the demand to ssparate and comportmentsliss.

The three organising principles of the research uvhich focus ong
- the ‘how' of the process
- the specificity of the spprosch and outcomes
- tho understanding and leasrning esbout the innovstion process for

the people involved



underpin the writing of the thesis and dreu together the different

aspocts of the resesrch into a2 comprehensive whole.

Further Ressarch

Some interaesting areass for further research heve emerged from

this study,

(1)

(14)

(111)

The development of an internal leerning capacity within the

orgenisation, A more detailed analysis is needed of the
influence the development af lesrning ebilities in partici-
pants ‘has on the process and on the wider organisation,

This could also contribute further knowledge on the nsture

of the collaborsative relationship in resesrch of this kind,
sllowing for perticipants' oun definitions of reality and the

meaning of the situation,

fiore research of tho casp study typo providing detailed

informetion ebout gpecific innovation implementstion processes.

This would bet

(a) to countersct the possibility of the emphesis on integr-
ation being an outcome of tho researcher's own inclin-
ations and styles

(b) to essess the most effective balance between driving
forces for innovation end the forces of rosistance to
change., Can there be too much integration providing the

counter productive situetion of staesis?

Mre effective methods of measurement and guwaluastion of the

integrator's role in cconomic terms. This would include case
studies vhore efficiency objectives in terms of time span,

reduced unit costs, staff deployment, seles etce. were clearly



defined in advance and used to assist an svalusbion of the

process used,

(iv) [lotehing inteqrator end organisation

Is there a need to match the integrator and organisation in
terms of style so that there is s shared common ground of
values from which to initiate wvork? As wes scen in the re-
gsearch programme en attempt was made to investigete the pre-
vailing orgenisetional climate of different firms end to
select an organisstion that was compatible in certain key

areas with researcher's style.

Do certain types of orgesnisastions require certain types of
consultents =~ and if so what are the criterie for seléction?
lUould it be personsl selection or could it be objective end
donc for instance through the services of an agency? (Some
work on this aspect is being done in the TNO project in the

Netherlands. )

(v) Training for Integration: this would be on two countss

(s) treining of the integrator - not only in the process
type skills mentioned but sleo in knowledge of concepts
of innovation and the innovation implementation process.

(b) motiving smell firms to eccept the need for integration
and the necessary provision of training uhether as an
individual or ss & functional role within the management

team,



The Contribution of the Research e A Summary

A major gep was identified in the literature on innovation -

namely implementing innovations. The ensuing research into implemen=-

tation has produced a contribution to undorstanding on a number of

countet-

(£)

(13)

(111)

(iv)

a theoretical framework underlying the totality of the
innovation process. (Ex. 12)

a digtillation of five mainline issuss binding each innovation

implementation situstion into a uvhole and providing & common
linking thread betweoen different implementation situations:
(a) implementing technological innovations is e human process

(b) 4mplementing innovations is a continuous experience

(c) the process of implementation necessitetes a holistic

overview end & recognition of its interreleted interdep-

endent nature
(d) implementing innovations requirecs applicstion of the
ak;lls of integration
(8) implementing innovations:implies learning of new orgeni-
sational behaviour.
the conceptualisation of the role of integrator underlying the
understending of the innovation process
a now perspective on coping with innovation implamentatinn.
through & combination of these clements, providing for lesrning
from the experience of teking part in the implementation process

for the people (orgenisation) fnvolved,

Clearly the subject of the research determines the nzture of the re-

search process (method and tssk sre inextricebly bound together) and

a further contribution has been made by:-



(1)

(11)

(148)

(1v)

(v)

exemining and including the implicsetions of the person and
biogrephy of the researcher herssif

developing a changing research design based on a changing
research role according to the type of date sought

this culminsting in en interactive collabbrative relationship
to aid in meking the resserch relevant to the host orgonis-
ation and to aid in & fuéion of ecademic idea snd precticsl
reality

creating an action frame of reference rooted in a task situ-
ation while confronting existing ways of thinking - changing
'stock! knowledge end utilising 'new' knowledge

wkiting the thesis in an integrative way to make ideas and
ways of managing innovation implementetion sccessible and

relevant to managers in their working environment,



POSTSCRIPT

As a piece of research this work oxtends and develops theories of
integration in the innovatiuoAimplemantation process, but it was also
unavoidably & vehicle for my oun development end awasreness, both ss
a porson and as e researcher, I feel that the two aress of research
and self-development mske unessy bedfellous, but I slso bslieve that
they sre inextricebly bound together,

One fundamental difficulty that I found herd to cope with was
that of assessing what were the ultimate aims of the research. There
was the obvious aim of obtaining a2 further degres, but how far did this
fit in with me and my lesrning? How much should I toe the academic
line, how much ghould I parsue interesting self-developmental side-~
lines? There was the organisstion I wss working withy how much could
I let feelings of responsibility to them take precedence over my own
interesto? Uhst sbout particuler individuals &n the organisation and
their pre-occupstions?

The wvhole thing was a gigantic juggling act with me trying to keep
a balence between the pull of mony divided loyalties: & common trap
I suspectt-

"fg & person, (Men), a being with the power of self-sworeness,

he is generelly so poorly intégrated that he experiences himself

as sn assembly of many different personalities, each saying 'I',"

(schumacher)
trying to hord to get everything right end plessing norone, lezst of
a8ll mysedf, Part of my learning in doing ressarch hes been to become
more self-reliant, more eble to stend alone - but I find this difficult

to do, {(Yes, standing alone and writing this is pert of the same



process - and equslly difficult: ‘'to thine oun self be true!)

On looking back, any feslings of achicvement or setisfaction or
pleasure wvere to do with vhether I was learning from the situation or
action or relationship, and this often seemed related to others' learn-
ings Situstfons could be a8 diverse as doing a literature search by
myself, to contrscting work with a manager, or talking to someone on
the shop floor. Failures were epparent when I blocked learning, my

oun or someone else's for one reason or enother, For exemple:

(1) After the first Quarterly Reesting (January 1980) WB said he
would like to discuss further his own team set-up with the foremsn. 1
didn't fallou this up immediately, (though I seid I would at the time,)
fesling it not quite to fit in with vhat I wented to do., I pushed it

to one side; 1later on, feoling quilty, I tiied to remedy the situation
uwith US, but it was too late = I haod lost his confidence, That incid-
ent resnlly spoilt any further co-operation with WS, I never felt es

easy with him os with some of the others.

(11) then the company decided to go shesd and use computers for pro-
duction control, I decided, in the interests of research (for comparison
purposes) to withdrew and observe only, I tried to explein this to A,
but I sensed his fesling of being let doun, In the end I found &t im -
Pe.gsible to do: (uvhether thie was from ethicsl recsonst <
"Experimentation is & valid and 1egit1mate method of study only
wvhen it does not destroy the object under investigation,"
or my oun inobility to sit back, I'm not sure.) I back-tracked heavily,
but the roletionship with A was not the same,
In both these instences there wos also an element of trust being
lost,
Other failures were apparent in my feslinge of inadequacy and lack

of self-confidence, I overcompensated by bsing more direct end force-



ful ~ not being eble to admit to ignorance. I think this was tied
up with being young (ish!) end female: what I was really seying was
'take me seriously' -« and I could never quite believe that they did.
I wos alusys sware of vaguely 'gasllente' overtones!

Therse are other things also that I believe have made a difference
to me as o resoarcher because I am & woman. (I csn only write as I
feel -~ I'm not really in a position to judge whether men fesl similar
constreints,)

The first constraint is agoin & duslity - this time a duslity
of role: the role of wife snd mother and the role of ‘worker's There
are real pulls on either side and agein I find it difficult to creste
a balance. The good aspects of having a dual role were in slways having
a 'Caring Other' to talk to, bounce ideas off, and generally keep me
motivated, and also the enforced 'putting on ice' of idess (or ell
espects of research work) while turning my mind to other demends, often
helped to clerify my thoughts. (The seme process I suppose es positively
not trying to remember someone's neme and then it surfeces in your mind.)
This is close to Jung's concept of 'controversion' uvhere people tend to
react agsinst over-glaboration of some aspect of their development and
pull beck to the heslthy cestral line of further growth by attending
to another aspects In my case it was enforced!

On the othér side there were feelings of frustration at compromise
- egegpecially time-wise; Feélings of lack.of value in the eyes of
others becsuse of family commitments -~ ‘How can they toke me seriously
vhen I've got to go now end collect the children from school?' cepbbres
the essence of this, or 'the uwife's got a little job'; and all the
time the struggle goes on in me because I con't even sort out whst is
important to me, Questions like 'what should I do? ...' are strange
quostions because they relate to ends not simply to meanse. No technicel

enswer will do, such as 'Tell me precisely what you want and I shall tetl

you hou to get it, The vhole point is that I do not know what I want,



There were real feelings too of being ‘pandered' to, which fed
my lack of self-confidence.. Thoughts such as ‘they wouldn't tell me
to get lost if they wented to,' made me work horder to eatebii;; some
sort of credibility,

I made use of my femininity too, People asked how it was that I
found it comparatively essy to gein access to firms. Part of it waes
that I was slusys well prepared: part of it too was that I was 2 feirly
presentsble women (though I've only juet mansged to own that!) and still
something of a novelty to the small engineering firms in and about
Sheffields The firm that I worked with for 18 months wes 90% male
employees: initielly I had to establish myself as a women going back
to vork sfter marrisge and children - that was understandsble and put
me on a level with their own mothers (mostly) end wives.s It was inter-
esting to note in the firm's Xmas pub outing that the women mechine
operators all stayed together as a group while 1, as I attempted to Join
them, was diverted off to talk with a2 small group of men: so I wasn't
classed in quite the same way.

Uith the menagers of the firm I found that I was used somstimes as
a confidante, somotimes to boost their morale (or ego!) and generally on
a friendly companionable level. Perhaps you feel I am too self-conscious
of being female -~ that it doesn't make that much difference: 8ll I
can say is, that it is resl to me, it mskes & difference to me end affects
how I operate. To emphasise this point I quote Juch's extension of
fFriedlonder's Pareble. (For the full parable see JABS 1976 Vole 12 NO.
1, P7-21), Juch ends up with one of todey's promising adolescents -~
Pede, short for Personal Oevelopment: Quotet=~

"My conclusion {s expressed in the description of the energetic

stropping youth named ‘Pede'; that ist the lesrning process

based on rationalism (Thinking) and progmatism (Doing) should be

completed into a personsl development model by incorporating the



existentialistic Inner-Self,." L
I agree -~ but I would give him o sibling named 'Pedef' - F for
female - o5 I believe that creates s nsw being wvhose inner-self is
essentielly differcent because of her sex and the roles and expectstions
put upon her.
Jung points to the rezlisy of conflict in lifsi-
"The discrepancy between intellect (what you knouw you should do)
end feeling (what you want to do) which get in each other's way
at the best of times is s particularly pszinful chapter in the
history of the human psyche,"
(My brackets)
and this has relevence for my epproach to resesrch, Polerities are a

fact of 1life, viz:-

feeling / intellect

irrotionsl / rational

doing / thinking
unconscious / conscious
inner self / outer self etc.

"Everyvhere there are opposites, and we find it aluays difficult
to keep tuwo opposites in our mind at the same time,"

( schumacher)

"Contradictions are the space in which we livo,"

(John Cage)

thy seek to reduce conflict or tension and createc esn even balance?
Uhy try to tip up ell the ends - know 211 the answers? Uhy not admit
incompleteness, messiness, greyncss as e real valid stete of affairs?
Is it something to do with academic humbug? = or rather my collusion
vith imagined ecademia? Certainly I set out on the research path with

the ides that I would come up with 2 nest parcel of knowledge at the



end, But what I understand now is very different. Perhops what motters
more is the rocognition of the state end a determinztion of what is most
importsnt in given circumstances, But what I reocognise in a situstion
end how I deotermine vhat is most important in given circumstances is
uniogue to me ~ & product of my being = the outcome of my conscious
rational self and my unconsclous intuitive self - aend, &s I found ot

in doing research, this is elusys changing.
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Sept 1979 - Nov 1979

1. Introduction

1.1 Search Process
To find a suitable company to work with I approached the ,
Industrial Lisison Centre in Sheffield (part of the Sheffield
Centre for Innovation and Productivity) and spoke to the man-
ager, Mr. K. W. Bell. It was agreed that I could send out a
memo with his next circulation to the 1,500 small firms on his

mailing list.

From the replies I received, and from some persona1 contacts
of my oun, I investigated the possibilities of working in six
different companies. This involved arranging initiel inter-
views and follow-up interviews in an effort to assess mhich.

company would prove to be most profitable to work withD . the

first instance.

Preparation _ ‘ _

My approach to these first meetings was, first, to think
through as thoroughly as possible a;l the thiﬁgs which might
happen and be said. Secondly, to consider how to structure
the interaction, in order to come out with an agreement to
proceed £f T felt that the fnnovation situation and the com-
pany 'climatg’ wers suitable., And, third, if the compeny were
not suitable for an initial 1ﬁveatigation hém to negotiate for
e situation where I could come back at a later date after sofe
prepatatyry research work had been done. In reading through
04Ds 1literature on kaking entries into organisations a lot of

emphasis is put on the relationship formeds So I set the

1. Schein, E., Process Consultation, Addison-Uesley, 1969



following aims for the first mecting:-

(1) to get & background knouledgeo of the compeany,
emphasising the exploratory nature of the meeting;

(14) to define my ideas on innovation end decision-makings

(181) to discover how fer my perceptions were sharcd}.

(iv) to get the contaoct to realise that data collection
within the company would creste expectations among
employees}

(v) to get the contact to commit time to the project oo
that he would feel involved in it and give me euthore
ity in the eyes of othersg

(vi) to get a fesl for ths climate of the compeny through
cbeerving management styles

(vii) to ostablish myself oc a person of competence;

(viii) to estmblish clicnt oxpectations obout the project and

agree on how I would proceed.

I aimod to kesp the initial investigetions to a short time
cpan 8o that this could be reviswved as the company learnt more
about me and saw the potential and benefit to them in the
project (end so that I could withdraw if need be)s The first
meeting was to be essentielly exploretory on both sides to
test out vhether:-

(a) the company was innovative and 'right' for me, and

(b) whether managemsnt would be willing for their company to

be used to aid the research project,

Reasultc
Of the six companies visited:
(1) ReCe was very 'extreme! in its rigid structure end

faormal procedures: §t was doubtful vhother I would be

allowed much access or freedom of data collection,



(11) B8C0 was willing to co-operate, but it secmed difficult
to pinpoint situations in wvhich decisione shout inno-
vation were being made. FMoet of our discussions seemed
to be about technical specifications around an already
decided innovation: the possibility of working with
them at a later dete remeins open.

(i4i) BE uas e service industry - and vhile being fairly
innovetive -~ was becoming increassingly involved with
an external company and the possibility of morging.

(iu) GD was the smallest firm - eight members in ell and
had a very informal ‘round the drawing board! style.

I would have practically had to 'live in' to catch them
st it.

(v) FAP were in a specialised field and highly fnnovetive
I approached them through the Technical Director and
some hitch in communication occurred between him end
the Maneging Director. However the possibility of work=-
ing with thom at a later date remains opene.

(vi) CD secmed the most suiteble company to work with and eo

1 shall describe &y meeting with them in more deteil.

2, MNeeting

I phoned up end errenged & mecting with the General Manager on

{

1 October, 1979,

2.1 Background to Company
CeDe Sheffield is port of & qroup with headquarters in London,
It is solely concerned with production as London HB are respon-
cible for pales, morketing and distribution. As such there needs
to be close links with London vho to some extent control the

purse strings, though on a production basis CO is financislly



2.2

autonomnous and self-accountoble,

CD makes surgical Instruments and orthopaedic products: they
have a cetaloguc of 16,000 lines but these ere not all oper=-
ationsl at the same time, nor do they aluays menufecture

everything on the premises - they buy in certain requirements.

The two main divisions in the work are surgicel instruments end
orthopacdic products. Surgical instruments have five main de-
partmente - (L) scissors (4i) retractors (4ii) specisls
bows (iv) general tools (v) cheap end = numbers of expend=-
able items e.Q. towsl clips. The Orthopacdic department §s
relatively small, especislly in relstion to the profit it brings
in, and is duc for expansion. There sre also other asllied de-
partments vhoee functions cross the main product divisions, e.ge

forge, tool room, finishing, polishing, passivation, warehouse.

co caploys 140/150 ppople within a basic pyramid structure
(formal orgenisation chaort rcproduced as Exe 1)e Each section
has a foreman who is responsible to theo departmental manager.
Senior management consiste ofi-

(1) the Works Superintendant

(48) the Industrial Engineer

(i4¢) the Accountant

(1v) the General Managere

Innovetive Bockgqround

€D is always on the look out for weys in which to increase
profit; they feel thoy must be dynemic, not static, ‘Product
development is ususlly instigated by surgeonss they are in

cloco contact with some who came with ideas and dmeawings for
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ways of improving their technioqus with adapted products.

Thie inovitaobly means that CD must be highly adaptive and
ready to cope with change themceclves. It also means that
besides producing large batchos of ong particular item s.ag

an grtificisl hip joint, they are also producing small batches
of the szme item with vaeristions for a particular suggeon. In
large part they ere user/customer dominated - the NHS being
another customer with specific lepal obligations to comply
with -~ 6.0 the quality snd typo of raw materisl used.
Developing new products often maans clinical experimente using

expoarimental items,

A recent innovation was a re-laying of existing machinery
within the orthopaedic section echééving a S0% improvement in
production, but this resulted in & more rigid range of producte.
0D s nou waiting for boerd approvel for exponding the ortho-
pacdic scction, involving looking more closely at the ways
things ere being produced and re-vemping ways of working to

make for continuous production,

Presont State

There are a nunber of on~going or future innovaetions within

CD¢e

(&) development of the forge area by buying fast striking
forging presses snd pxpanding the sitey setting up a
forge on a profit besis and egelling its products as
well as making components for COj

(14) creating a more effective production control system
with the possible uec of micro-processors for data
collection and foedbacks

(431) the use of micro-processors on existing machinery



244

(iv) the use of on-going sdaptive technolopy on existing
machines;

(v) coping with design innovetion required by surgeons.

In connection with item ({ii) CD was teking advontage of a
Cepartment of Industry grant for £2,000 to conduct a fessi-
bility study for sssessing the epplicztion of micro-processes
uwithin the company. They were using the services of a team

of concultants - Sheffield Micro Information Systems Ltd.

Climnte

Ue spent some time discuseing decision-making especielly the

Gii'e personal style. I was left with the imprasssionsi-

(1) he was aware of the importeance of ingolving other
people and peid lip~service to that but in fact wae
feirly asutocratic in style: he actuslly said this,

(11) He enjoyed his position of power ~ his ambition had
created this situation,

(448) He was suare of humaen motives asnd politics but uwag
unsure of how to handle them.

(3v) He had a policy of expansion - of bringing &n new
poople end ideas - of creating a wider managementy
perspective.

(v) He tried to foster a spirit of delegation and trans-
forral of decision-making down the line and yot made
fhirly heavy use of withholding information as &

control system,

There secmed to be e struggle going on between two opposing
vicuse On the.one hend a fairly open progressive menagement
style and on the other a more rigorous tightly controlled

style, The feecling was that extemnally the G recognised and
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wanted to implement newer styles of management « team work,
consultation; otc. but had not yet managed to internalise
that for himself in terms of change of style, increased
delegation, His policies of expancion wore bringing with
them & need to re-assess his role end the roles of others in
an attempt to cope with the ineviteble changes in the system
structure end lines of authority. CO secmed to be poised at

e time of fundsmental change.

This led on to the fact that if I were to come into the com-
peny from outside and stert interviewing people and collecting

data, this in itself would create chenge.

Contracting

It was agreed that CD wes & suitable companyito study for the
purpaoses of looking at fnnovation and decision-mzking. As

dtem (448) - usoing micro-processes on existing machinery -
was the subject of & feasibility study at that time, it wes
suggested that a useful way in would be to liaise with the Ind=-

ustrial Engineer on this project.

3¢ Injitiel Entry

36l

Innovation, Feasibility Study
Over the next month I lieised closely with the Industriel Eng-

inger and the consultents, attending formal mestings and also
informal meetings with tho people concerneds The Industrial
Engincer had been eppointed in May 1979 and this project had
been given to him to sversee, as port of a programme of expan~
siony, in the process of uvhich a ncu department of Production
Enginecring would be set up, headed by the Industrial Engineer.

The Proposal for the feasibility study is reproduced as Exe 2.



Oackaround to the feasibility study

fieetings held in liay 1979 between the consultants and the GHM
identified specific sreas in theilr manufacturing process which
might benefit from the applicetion of micro-processor techno-

logy.

The compeny bherefore looked for guidance under the Department
of Industry's MAP Schems in order to determine the best course

of action toAmeet their initial ond future requirements,

Terms of Reference

To evaluate the potential for using micro-processors within the
company's operational areas of:-

(1) Double headed Hasan drill

(i1) Instrument Machine Shop

(iii) Spark erosion die mzking

The report comprisced sn sppraisal of the major operation
performed by each machine together with some reference to any
peculisrities of the procoss, This was then followed by dis-
cussion of how improvements could be effscted to the basic
process by elteration in techniques of jigoing (where applic~
able) together with those which could result from additional

electricel/electronic control and/or monitoring,

Some observations were slso made of the effects on the company

of moving into electronic systems gonerally. (sce Exe 3)

Following this report it wos decided to use intermediste
technology - i.c. edepting existing machinery by moons of
Jigs and fixtures, on the recommendetions laid down in the
reporte This wss to be a phased programme of cvents running

from Januery 1980 ~ [fpril 1980, and was the rosponsibility
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of the Industrisl Engincer. In the new financial yesr the
possibiiity of using micro technology for new systems of pro=-

duction planning and control was to be investigsted,

Re-nengotiation

At this point I felt I needod to re-negotiate my contraét with
the company. I wanted to gein more understanding of the workings
of C0O =~ the tasks, the people, the products, lines of commune-
ication etecs Uith this in mind I arranged & mesting for 12

November, 1979 with the'@eneral Managere

My aims werei-
(1) to clarify my position and role
(i1) to get the go-shead for building up my understending
of the company as a background for my qork on innovation

- and decision-making.

I found the GIi receppive to these proposals; my first eim was
to build up 2 realistic picture of the organiéation as seen by
an outsider end I undertook to reflect this back to senior man-
egement, I ssid that I would take a 'critical! view but would
not criticise individuals, as the development of relationships

of trust was nescessary for me to get an accurate picture.

The principel role problem I foresavw was to maintain the right
degree of independence. In the tntry phase, involving initial
contacts and the development of relationships with other pere~
sonnely, a prime concern would be to gain people's trust end
confidences It would consequently be difficult to be the

carrier of dicsonant messagos when I might later have to give

critical feedback on the company's functimning. The concern
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with devoloping relationships might distrzct me from getting
an 'objective' view of the compzny and its problems. This

suggested to me that ﬁhe best way of giving feedbeck was not
to do so plecemeal, but to meke e report ot specified inter-

vals which dealt with problems in an ‘objective' fashion,

This uss cgresd upon - the first report to be at the end
of .three months ~ the first in s series of quarterly reports.
I was zleo given complete freedom a2nd eccess to all personnel

es well es being invited to more formel menagement méetings

ete,
3.3 Summary
‘(1) I had taken a decision to work from 'obeervables!
rather than from theory or generalisations, while
realising the tiék involved both for me and the
eompzany .
(11) I had ochieved a number of successful interactions
to dete which inuplved:
(a) deuelaping e better understanding of my roles
(b) obteining valuable informstiong
(c) developing fricndly personal relationships.
(111) I was building up date from which to go.forward into
the main research project. |
Eirst Ouarterly Report
The Writing of = Report

4,1

In writing s Report I had to try to balance a number of oon-
siderctionss Uthat should go into it. Uuho is going to receive

it? UYhat, if snything, dd I wsnt to come out of it?

I decided to write the report and submit it to each of the



senior mancgers with a date fixed to discuss the report after

a few doyse.

In keoping with my brief of acting as an organisation ‘mirror*
I needed to present somoe of the key issues and areas of con-
cern thet had emerged. It would be difficult to evoid a aense
of personal criticism or confrontation on management style;
and it would also be difficult to present a convincing case
without being specific sbout bhet people hed said and without
implicoting other individuals. At the same time, I felt the
need to Jjustify my own expertise and show e depth of under-

standing of the situation bscked by 'fects’.

Finelly, I had to remember that they might want to do something
agbout the situation so it would not be enoggh to create a lot
of dissonance without offering some constructive way of deal~

ing with problems,

I decided therefore to misx the 'row' dete with interpretations
and more géneralised theory enabling them to understend their
situation in more objective terms; and to suggest ways of
turning their understanding into esction through a reporting

of needs expressed by various personnel at differing times,

I also wanted to focus on structural issues rather than on
personzlity ones beceuse people cen work on structural issues
more casily, It slso reduces the threat in the situations I
toned down whatever might entegonice and tried to present
people's behaviour in the context of the pressures on them,
Hopefully, this would leave room for pecople to constructively

work on issuecs if they wented to,
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Proposal for a Feasibility Study

§Under the Depertment of Industry‘'s MAPCON Scheme)

On behalf of: CeDe (SHEEFIELD) LIMITED

By: SHEFFIELD MICRO INFORMATION SYSTEMS LIMITED (Con. 463)

1. THE NATURE OF THE MICROPROBESSOR APPLICATIONS

Oiscussions with the Productfon Director revesled that the company
is achieving a high growth in producing orthopaedic implant aend high
quality surgicel instruments, (the increased production was epproximate-
ly 40% lest year). However the company are facing a shortage of skilled
staff which they ere sttempting to overcome by en intensive training
programme involving 20% of the workforce, together with an increase in
technical and menagerial staff.

The company are looking towards microprocessor technology to imp-
rove their productivity by higher automation of their machining pro-
cedures and closer monitoring of the expensive stock end work in pro-
gresse It is intended that the feasibility study will be undertaken
together with the company's Industriel Engineer in order that the

‘expertise gained can be projected into further developments within the

company .

A subsequent investigetion of the company's shopfloor with the
Industrial Engineer revealed twc particular areas which they would like
to be investigated with a view to teking adventage of microprocessor
technology, nemely?

APPLICATION (1) - Improving fechine Operations
The work centres which warrant investigation include:

(1) Doubled headed Hosan drill '~ uwhich is required to drill
approximately B0% of the orthopasedic products but one of the
prablems fecing the company is the machining of neu steinless
steels vhich become work hardened when drilled. This state
may become detectable by increased machine load and hence
corrective action maey be possible. Another dstectsble state
could be en indication as to when the drilling process is
completed,

(11) Instrument machine shop - this large machine shop is being
investigated with & visw to developing more sophiscated jigging
facilities and auto'mating the process. There appears to be a



potentisl use of microprocessors to control the sequence
control of fesding, clemping and monitoring slot depth.

(111) Die meking through spark erosion requires hard finishing to
obtain the required finish., An investigation into the possi~
bilities of developing more sophiscated die meking end ultim-
ately pressing by cold forming,.

APPLICATION (2) - Improved Shop Floor Production Monitoring

The company's production use very expensive materials -~ Cabélt,
Titanium end Orthopaedic steinless steel., The increase in production
being achieved requires the company production management to develop
more sophisticated shop floor plenning and control procedures.

The study would identify the type of fecilities required in order
tot=

(1) control stocks of raw material.

(11) monitor the flow of production batches through the work centres
to eneble standard costs to be more clearly identified and
hence give more direction to the profitebility of the different
company 's product range.

(481) allow clearer identification of departmental and work centre
utilisation,

(1v) develop s production planning system which would asllow work to
be scheduled, work in progress trecked snd production costs to
be controlled.

This would allow the company to identify areas uvhere manufacturing
processes require increassed capacity or development,

2¢ LCaD, LIMITED

The company has operated for 100 years based upon the local cute
lery skills,

As stated previously a high production grouth is being achieved,
by approximately 40% last yesr, producing high quelity engineering in
the orthopaedic implant end surgical instrument mekkets.

The company are successful in both the U.K. and export merkets,
exporting approximetely S50% of ite sales. The company has & wide
product range of approximately 16,000 products.

The compeny's success reflects the progressive attitudes of the
management, which shous in:

the company growth

the workfooce training progremme (for new manufacturing processes)
the new Sheffield factory siting

They are keen to investigste the potentisl for using microprocessors
within their company!s production machinery and mansgement activities.



3+ JERMS OF REFERENCE OF THE FEASIBILITY STUDIES

APPLICATION (1)

To evaluate the potential for using microprocessors within the
company 's machine operations indiceted in Section 1 in order tot

(1) improve the production output without en increase in workforce,
due to the lack of skilled operatives,

(11) improve the quality control of the products being manufactured.

APPLICATION (2)

To svaluate the potential for using microprocessors with the
compeny's stock and production monitoring in order to:

1)
(1)

(411)

control stocks of expensive materials,

allow more control over the production plenning and monitoring
of work in progresse.

allow the product profitebility to be identified more cleerly
instead of using the existing estimated standard costs.

4, CONDITIONS FOR THE FEASIBILITY STUDY

APPLICATION (1)

(1)

(11)
(111)

Ten man deys will be required in order to corry out:

(a) & detailed investigation into the drilling, fitting, dise
making and cold pressing operations. This will be under-
teken in consultstion with the company's Industrial
Enpineer.

(b) en investigation into the hardware and softwere archi-
tectures necessary for development,

(c) the production of a feasibility report.
The feasibility study will be underteken by tuwo consultants,

The cost of the study will be spproximastely £1800 plus VAT.

APPLICATION (2)

(1)

Ten man days will be required in order to cerry out:

(2) & detailed investigation into the company's production
flow routes end stock requirements together with the
nscessary production planning ond monitoring reporting
requirenents.



(1)
(418)

(b) an investigation into the cost of suitsble hardware end
software requiremente together with the necossary organ-
isational considerations,

(c) the production of e fessibility report.

The feasibility study will be underteken by two consultentse.

The cost of the study will be approximately £1800 plus VAT,



EXs 3

SECTION 6: General Remorks Concernina Provision of Elsctronic Equipment

The remarks made on each of the machines around which this investi-
gation has centred have all alluddd in some way or other to the additional
provision of electrical/electronic control and monitoring equipment. 1In
some cases such squipment will incorporate e microcomputer controller.

The level at which the company would went to become involved with this
provision warrants some comment,

(1) Electronic expertise as such does not presently exist within the
compeny.
(11) Electrical and mechanical maintenance of most existing machines

is, however, undertaken.

(111) wiring and control psnel modifications or edditions would be
well within the compess of existing staff,

(4v) Installation of more sophisticated electronic equipment could
be undertsken provided such equipment was designed as e package
with such installetion in mind; the need to 'tune' instruments
to suit a machine is best avoided.

(v) Any equipment employing microcompters would be best designed
such thot acquisition of (expensive) programming ability is
svoided,



SECTICN 7t Conclusions

This report has attempted to provide an sppraisal of uwhere
1srgely low-cost, excursions into electrical and electronic sids
may be profitable on machining, It has not been considered reslistic
to tmply that microclectronics the "obvious" improvement to any pro-
cesses Rather, it 1s suggested that significant returns could be
achieved as 2 result of quite modest electronic and electromechanicsl
additions to Jigs end machine controls in meny cazses. The exception
to this would be the gains to be realised if a data logging facility
were acquired to monitor mechine performence. FAlthough this would be
initislly concerned with the cannulation process only it could well
be usefully deployed onto other machines ales. The philesophy behind
all recommendstions made in this report has been thet of minimising
operator intervention in machining processes.
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1,1 Background to _the Project

1.2

My first contact with the Compeny was & visit to the General
Manager on 1 October 1979. UWe discussed the possibility of

my looking at how technologicel innovetion was initiated and
implemented within the company end at the decision msking
processes involved. Following this discussion, I was introduced
to the Industrial Engincer and was kept in touch with the formal

procedures to do with one specific innovation,

In a subsequent interview with the G.M. on 12 November, 1979

it uwss recognised thet it was importent for me to have more of
a 'fesl' for the organisation « to understand more fully the
tasks, products end people of C.D. as & background for work on

innovation and decésion-making.

It was agreed that 1 should present a report to senior management
after three months on the picture I had built up of formal and
informel’/ systems, attitudes and relationships. This was to be

the first of e series of quarterly reports,

Data Collection

This haes been cerried out over the period from 21 November 1979
to 11 January 1980, I began by holding feirly formal intervieus
with members of the senior management team, interspersed with
more informal discussions with personnel at all levels., This wes
supplemented by occasionel conuersations end with observations

of the deily activities in the factory. I felt it important to
make es many contacts as passible and to assure people that what
they said to me was confidentisl in thet individuals would not be
quoted but that I would generalise what they said as I built up

en overall picturej that I was not here to be judgemental but



to act as a mérror for the organisation, reflecting back to them

any key issues thet emerged,

1.3 The Purpose and Form of this Report

(1) to shou hou an outsider sees the organisations

(11) to identify key issues theat hzve emerged.

1 hope to report on issues wvhich have bocome apporent to me through
-my interviews, discussions and observatbns by continually reflect-
ing back to generslised underatandings of behsviour in organisations,
This is importent, becsuse people tend to see probloms in terms of
the particuler personslities involved, but I hope to make clesr

that there ere choracteristics in the orgenisation and development
of sccompany which influence tho wey peaple asct. Comments made
shout individuals sﬁould,_thnrafnre, be token in this 1ight, end

not es personal criticisms,

Port I -~ Tho Report

2.1 0ld and New = stenges in the development of an oroanisetion

The ways in which @ company grows are many and variedy 4in part
its dsvelopment will depend on how it copes end responds to crises.
C.Ds has had a long period of unsettlement end management change
and now seems to be entering a phase of expansion. [Many manzgers
gsee that for their site to prospor and continue to move forward
they must develop new forms of reletionship. Companies invarisbly
begin life as the creation of one strong leader (or they are re-
Juvenated at a time of crisis or stognation by such a man). As
they grow, they become too big for one men to control single-
handedly, and it becomos necessary to create 2 system of roles to
deal with nl) the work. Uhen o company is domincted by one man,

it is cheracterised as having a 'power culture', Uith incresse



in size and complexity of business, development of a system of
specialised roles becomes necessary. Authority is delegeted to
the individuels in these roles and, although pouwer ultimstely
derives from the man at the top, it is more dispersed than in
e 'Bower culture's This kind or organisation is charscterised

et having a 'role culture’.

Typicelly, in a 'poser culture' the leader is closely involved in
ell #fairs, either personally or through his 1§eutananta, and has

e close hand in 8ll decisions. His word is regarded as law, and
the orgenisation carries his stemp. However, the very success of
such a form of organisation leads eventually to pressure for change
as it grows in size end is forced to take on specialists. The
larger organisation makes grester demands on co-ordination, and
speciolists bring with them different backgrounds, styles end

expectations which clech with preveiling norms.

The organisation which emerges relies on clearly defined roles,
separate functions, clearly understood procedures for communicow=
tions, and rules (governing, for example, the settlement of dis-

putes).

Each type of organisation has particuler strengths and weeknesses,
end is successful in particular environments. Ths recent history
of C.D. exemplifies this process of coping with expansion, Thus,
the creation of professional functions such as Industrisl Engineer,
the recognition of the need for retionalising planning and control
systems, represent an attempt to develop more rigorous end system=
etic methods in plenning organising and evaluating work. There

is also the creation of additional levels of menagement below

top level to provide e broader management capsbility, A process

of moving from a 'power culture' to & 'role culture' can, there-



{are, be observed throughout the compsny. Scveral issues relating

to this phase of transition have been obsorved:-

(1) the prevailing managément style is charscteristic of a
'power culture' zlthough the emergence of an effective
organisation based on properly defined roles and adequate
differentieted authority is being encourzged,

(i1) there is 8 lack of understanding about new personnel
connected with expansion which is expressed as resentment
éf outsiders (couboys) coming in ond toking over staff
positionsy this, in turn, pives rise to the feeling that
shop floor ebility is not recognised or promoted,

(ii1) there is a general foor of chsnge — & fear of anything or
shyone new expressed through lack of co-operation end &
withholding of information: this is also an attempt to
gain management recognition of shop floor asbility, although
withholding information is not solely e shop floor phenomeneng

it seems to be a genorsl strategy for getting noticed,.

Needs have been expressed for:—-
(1) clearsr role definitions;
(i1) more knowledge sbout new positions and management functionsg
(i4i) reguler teom meotings of monagement at 211 levels with
Joint consultation, openmsss end decisions that are.scted
one (& movement towsrds this has begun in the last feu

veeks, particularly at middle manegement level).

2,2, Individuzl and Group ldentities

There are & number of felt groups within C.D. with significant
impartance: these asre
(1) senior management - GM; IE; Aj; S;

(1) middle management =~ UWE$ PE; T/Fmy Or; 0/csg



(111) the tool roog.
(3v) curgical instrument workers.

(v) orthopaedics.

Because of the number of defineble groups, the chetns of commend
ere tortuous end confused - staff ot either end ere remote from
one anotﬁar. This increases the likelihood of breskdouns in com-
munication and leads to overlap between roles. Becasuse of this
stoff tend to encroach on one enother's authority, or to bypass
ono another in order to shorten the chein of command end communic-
ation, The effect of this on the individusl is to create uncert-
ainty shout his role end anxiety sbout vhat authority he has, He
may try to ogercome this in two ways - by avoiding tsking deci-
sions end not accepting responsibility, or by teking suthority
away from others. The persons most affected by this are inevitebly

tho men in the middles A few exemples will illustrate this,

(1) The Works Superintendent's authority is undermine when
the G.M. tekes decicions unilaterally to change production
scheduless He feels a lack of proper consultation,

(11) He, in turn, encourages his subordinates to bypass the
recognised eystem of reporting end consultation,

(148) This creates tension in the Uorks Enginesr who responds
by withdrawings Each person off-loads his stress onto

another.

Role relationships and reporting relationships seem to be in a
state of flux; new systems are harder for some to accept thaen .
otherse There scems to be a clash between older existing roles
and new initiatives. This is seen in:

(1) the rapid rise in status of the tool room.

(11) the incressed importance of the orthopoedics department

in terms of profit.
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(141) individusls who sre selected for promotion without
consultation,

(iv) outsiders brought in to fill roles which have not been
expleined -~ and, thercfore, seeming to be irrelevant

to the mejority of thosc in the organisation.

Needs have been expressed for a systematic review of role relation-
ships with the eim of clarifying whet sach should be doing. There
are signs that the problem is already in part recognised = with
the on-going attempt to write proper Job descriptions -~ but it
also means people ssying how they are hindered and helped by the

things other peopleddo, andcooming to arrangements which suit both.

Information and Communication

Comnunicetion is concerned with how information and instructions

are passqd between personnel having different duties, responsibilities
and powers A system of communication, however, does notddepend
solely on logically devised procedures. It depends eae much, if not
more, on the underlying structure of roles -~ on personnel having
aedequate authority to carry out their duties end clesrly understood
areas of responsibility. Good communications elso involves houw
people communicate with one anothere This includes skill in
listening and telking, and the gencral climate within the company
which fostors or impedes communication., Thus, personecl relation-

ships betueen staff erec as important as functionsl relastionships.

The climate of communicetions in C.D. reveals several areas of
tension:
(1) those vho do not appreciate the GM'S style are demoralised

by his abrasiveness.



(1)

(111)

(4v)

(v)

(vi)

the old system of fight end confrontation with mensgers
prevails beceuse psople are clear that they know houto
manage this system,

withholding of information is used as e control device

or es a means of incressing outward power and authority.
'People get lost trying to resch top management! -

this tende to perpetuate the view that mansgement does not
know or is not interested in vhet is reslly going on et
ghop floor level,

Comnunication flows ere mainly downward =~ in the form

of commandsy there is little lateorel communicetion across
quite insular departments. This leads to mistrust ahd

bad uworking relations.

Communicaetion with London sesms to be fraught with mis-
understandings; there are too many personeslities involved;
too many hitches; not eﬁough information is passed through

at the right times,

Needs have been expressed fort-

(1)
(44)

(111)

(iv)

(v)

more integration betuecen departmentse.

a 'system of recognition' wvhere e true record is compiled
of a manfs ability over time, with opportunities for pro-
motione

senior mansgement showing more knowledge of shop floor
workings, and conversely shop floor receiving more inform=—
ation and explenations sbout things that affect them, ©.Qe
overtime cut-backs.

a better system of consultation end decision msking for
senior management - formal and informal,

more definite corporate planning instead of all pulling

in different directions,



(vi) a betteor system of communication between London and

Sheffield,

The vslue of open communication is neglecteds Communicstion is
predominantly downwarde. flanagement tends not to consult, and
neglects the velue of keeping subordinates informed, to encourage
identification with the aims of the company end overcome a 'them'
and 'us! attitude, Consequently, subordinates (at all levels)
feel a constraint on communication upwards. This deniss manage-
ment the feedback it needs, end denies subordinates possible

support,

These problems are primerily s matier of attitiude, Houwever, as
has already been recognised 1n‘a small way, mestings and consult-
ations vhich bring together different groups of people to discuss
Joint problems, and to work on those, are & way of improving

understending and changing attitudes.

Part. 11

3.1 Tho furtherance of the sims of the resesrch project

The research has four main aims:

(1) to study firms vho are meking technologicel innovations
in order to assess how decisions to innovate are teken.

(1%) to examine the innovation implementation process to see
uhether decisions are taken participatively or not and
their coneequénce.

(iii) to identify the communication structure and to determine

the naturc of interpersonal communication flows and houw

the formal structure and informal processesreare related,
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(iv) to provide & generel thcoreticeol epproach to help

orgenisations cope with innovation implementation,

I feel that the past thres months have given me some understanding
of the organisationy the next stage is to monitor & number of

on-going innovations using & variety of techniques e.gel

(1) Sociometric survey

(11) Organisational -napping questionnaire.
(118) Best and Worst Innovation Implementetion.
(iv) . Case histories.

(v) Informal assescsments otc.

This could result in the first step touwards providing a general

theoretical appraach to help organisations cope with innovation.

In order to do this I need your help in identifying several well—

defined innovations within C.D, at the present time,

Establishing a Further Work Contract

I would like the monitoring of these innovations and a further tuwo

reports to you on my progress to be the basis of my work in C.D.

‘aver the noxt six months,

Also there may be areas in this report vhich you feel need folloue
ing up for the benefit of C.0. These would be the basis of an

rdditional contract between us,.



APPENDIX 3

Management Meeting -~ 23 Janusry, 1580

K,regort on _the feedback session centred on the first OQuarterly Report

(1)

(41)

The meeting lasted roughly 2% hours; (9.40 - 12,20), UWe had

to wait a few minutes for the Accountant (A) to come end during
that timeo I discovered that the Works Superintendant (WS) had not
yet read the report. 1 waes e little worried sbout this particular
ly as specific reference had been made to him in the report. He
proceeded to scan through it there end then. The GM withdrew
behind his paper and the Industrial Engineer (IE) just commented
that he thought the report could have been much more ‘hard
hitting', more specific « that I could have 'laid things on

the line' more, particulerly in the ereas of communication end

information,

While thie took me aback a little (I suppose I had subconciously
been expecting support from him rather than criticism) I was also
relieved as I had been worried about the confronting nature of

the report.

When A arrived the GM turned to me end said: “We're sll here =
it's your mesting, tell us uvhat you want." This agein surprised
me because it did not fit in with his behaviour that I had obser-
ved in other meetings, vhere he set the tone of the mesting from

the stert and directed things fairly heavily thereaftere.

But it did give me a welcome opportunity to begin by saying that

the report reslly sprang from o success situdtion: that it was



(114)

‘Yocause CD was on tho point of expansion, becsuse it was pro-
gressive and forward looking that & lot of these issues centred
on role structure, communicetion, lines ofauthority, etc. uere

emerging.

From this e short discussion followed - what I term as 'nit-
picking' wvhere minor details of terminology and understanding
are picked on and tossed around, s.ge CD was not expanding ‘it
wes developing' existing resources; it was in a stege of transe
ition, moving from older craft-based ideas to more modern ways
of production; the emphosis was on raising the Sheffield unit's
status in the eyes of Landon (group headquarters). Also,
emphasis was laid on the good things that had occurred within
the Sheffield site in the last fifteen months - & 507 increase
in productivity, better promotion paths for personnel etce This
geve me the opportunity to say that of necessity I had collected
mainly negative date becouse of the method of data collection -

interviews, informel conuorsations etce

After this introductory 'sheke-doun! the mesting got doun to
some real work on the issues ofcommunication, oppaoness and
trust, betueen the four members of the senior management team,
I decided to teke the role ofprocess observer and mainly inter-
vened on this level, This was because I was anxious that the
mesting did not remein as a general time for letting off steam
but that esome learning was brought outj that it wes reccognised
that this type of mesoting - i.e. one not concerned primarily
uith task issuss but more with relationships - could bo of

value andccould bring cbout constructive change,

Important points raised includeddi

(2) do we see ourselves as a management team or not?



(iv)

(b) vuhat is the level of trust betwesn us?

(c) uhat are our essumptions about sach other in relation to
task, role and status?

(d) are we equals?

(e) should we all have access to the same information?

(f) what would be e satisfactory way of operating ass o team

in the future?

It was significent to find thet the €M ssw the three others as
the management 'team' and sauw himeelf outside of this - more
as & liaison between Sheffisld and London end being fairly
directive to his 'team' at Sheffield. It was also interesting
to note that he was not willing to collude with the general
fesling of the meeting and aogree’ to operate aes & member of @
senior management teams He retained his position of separatism,
(After the meeting this led A to say, "Nothing's changed = he

won't chenge his attitude.")

Four mein actions asrose from this part of the meet;ngh

(a) Every 2nd Wednesday in the period (roughly once a month)
there would be & formel management meeting of the top 4
in order to provide a structure for cross~fertilisation
of idess end knouwledge and to enable members to begin to
operate more on a teem basis, It would also be 8 meeting
to examine relationship isoues as well, Decisions would
be taeken and action plans formulated so that everyone was
clear sbout future plans,

(b) There would be a review mecting held next week (Tuesday,
29 Januery) to start them off whore there would be a
recapitulation by each member of the team of where he was

- projects, policies, budgets, stc.



(c) Areas of responsibility were more clearly defined:-
-~ IE was responsible for seeing that middle management
operated ae a team
~ US was responsible for structuring mestings between all
senior foremen
~ A was to stert building up the production control side.
(d) Each of the three menagees was more clearly established as
g project officert=
- IE responsible for plent re-location end uss of space
- - S pdanning of a new forge

- A dsta collection and control for production.

I was left with the feeling that there was & greater spase of
satisfaction with having feced up to some of the personsl issues
and antagonisms that were getting in the way of proper communic-
ation, The GM did not really subscribe to the view that manage=-
ment meetings should be held at definite pre~determined times

~ he felt thoy should occur when the need arose, on an ‘'ad hoc'
basis, but he agreed fairly readily to a monthly mesting of the
type doscribed. This was seen as important by the others in that
the mectings would provide a structure for more safely bringéng

up process fssues.

The central issue that seemcd to emerge was 'vhere is the company
going end whot organisestion does it need to get there?' This
seemed to be oxplored in personal terms and to have some satisc-

factory tangible outcome for the members at the meeting.

The feedbeck to me wac that the report wae 'basfically right' and
'enlightening' although 'it doesn't really say esnything that's
new's This was important for me because my 'facts' at that time

were only so meny onc-sided stetements (edmittedly collected



from a largs proportion of the work force) and personal hunches.
The date, subjectively derived, could only become ‘factual’
through developing shared acceptance of it. Questions of
communication, roles, perscnalities ere socisl matters and

data sbout these can, therefore, only ecquire the status of

'Pact' thoough a socisl process (viz. sharing it).

I aleo becams awsre that giving data feedback clarification
perhaps improves the undorstandiﬁg of individuals but does not
nocessarily motivate them to change. Perhaps too the time had
conme for the managers themselves to start gencrating and cvale
uating data, instead of relying on me to go from one person to
another end collect it., Group generated dats would have more
pouwsr to influence participants to seck changes, if thet is uhat

they wanted.

Finally, I hed been wondering wvhether the focus I had adopted
reflected my preferences or the reality of the situation, I
tended to look on the resolution of role relationships as sn

end in iteslf « as a 'rational' problem to be solvede In so
doing, I was adopting the conventional vieuw of the orgenisation
as a hierarchical, functionalised, routine-performing system,
dominated by authority relations. But the impression was that
my approsch in this hed reflected the actual stete of the organ-
isetion and that by working on an area wvhich many personnel at
all Revels had identlf;ed as important, I had not imposed my oun
vieus or preferences. One comment was, 'It didn't really matter
vhat you urote in that report did {t? UWe'd have ended up

telking about this anyway."

Two of them (IE and WS) intimated that they would like to talk

with me further sbout their own team set-ups. 1 slso asked



(v)

whether I could attend their monthly management mectings to
keep ebreast with the climate and progress of work etc. This
was agreod uypon: my role would be purely as non-participatory

abservere

The final part of the mesting was concerned with my position,

end research work on innovation and decision making.

It was decided that there were thres mein asreas of innovation:—

(a) the data control system for plenning productfon - headed
by A

(b) the relocation of machinery and plant space headed by IE

(c) the development of a forge on site ~ headed by WS,

0f those (o) and (b) seemed to be the areas 6or immediate work

and it was agreed I should lisise with the project officers -

A ond IE respectively,

The 'nuts and bolts' innovations st shop floor level were not
doemed particularly suiteble for study as they uvere meally out-
side of Sheffield control « they wore prescribed by London,
I would be eble to collect end catalogue these though through

contact with IE and the production engineer.
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2,

The Three Main Areas of Innovation

These were decided upon st the last quarterly report meeting.

(1)
(i1)

(441)

the data control system for planning production control
- headed by'A
the relocation of machinery and plant space -~ headed by

IE

tha development of & forge on site «~ headed by US,

I would like to discuss how individuals feel these areas of work

are progrescing.

Innovetion Profiles

I have focussed on four types of innovation over the lest three

monthse

(1)

(31)

(£84)

(1v)

process innavation; for exemple the beginnings of cresting

an incressingly efficient system of productfon control (e.ge.
the introduction of batch route cards)

adapted-technology~processy the use of on-going adaptive

technology on existing machinery « ususlly with s view

to increasing productivity. (ee.ge. Smith Petersen nail)
adapted products coping with design innovation reguired by
surgeonsy usually this has been an adaptetion of a standard
product line, but eomstimes has mesnt e new product (e.g.
Rings' hip Joint)

orosnisational structure innovetiony this dees not really
fall inside the definition of technolonicel innovstion, but
does serve to illustrate some of the human factors which
account for the bulk of veristions in the innovation process

(eege Roquisition system for new tooling).

In looking at the innovation implementetion process, there seems to

be a need to integrate all the people and subsystems relevant to



the innovation, The existence of integrative devices -~ committees,
lisicon departments etce is epparent when looking st organisstions.
Traditionnlly it has been the responsibility of the manegers in an
organisation to ensure integration between people end subsystems.
But the problem is thet an appreciation of problems in genersl terms
e.g+ 'poor working together on e project! is followed by the use of
'plug-in' solutions e.qg. project teams, co-ordinating groups, job
rotation etc. when in reality each situstion is different and the
success of the group working together will depend on how the group
sees itself in the task situation end how awars individuals are of

the formal and informal roles within the group.

This would seem to point not to 'plug-in' solutions but to helping
members to learn from the broease of teking part in the innovation
implementation process; to learn about relevent behavioural factors
- how decisions ore tsken, how problems are solved, how to &ork

in a group stce This learning could then be tsken forward to aid

future innovation implementation situastions,

Exemple
New Product Development Graup (NPDG)

P.DR
1€ Product
Draughteman
f
£/m orthe e 1 PR, | WoE.
m/c shop gg:gggcg Uorks '
l 9 \\\\\\\\\ Engineer
' ' 3
tool room 24 UeLa manufacture T.br.
person  — (new tooling product E:Dtiagsman
relevent dosign) A aug
l maéc tools I.E.
3¢ T,0re = Industrial
(tooling A(/// Engineer
drawing)
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- The Central core of the NPDG would remain the same, i.e.
_ Product Dreughtsmen, Works Engineer, Tooling Draughteman.
They work as a team,
- Houwever, at cach stage (1, 2, 3) a rolegebt person is brought
in for advice and consultation.
Be0s 1le = the advice of the forsman (or other mschinist)
in the orthopaedic machins shop
2« = a relevent person {n the tool room
3¢ = the tool room manufacturer.
« Tooling and product drawing having been prepared production
can begin in the machine shop,
- Any queries revert to the specific NPDB menber,

-~ Je.Es has general oversight of NPOG,

New Product Development Groun

With the previous points in mind, I would be interested in follow-
ing the development of g floxible qroup to deal with new product
development, (See Exomple) I would also be interested in helping
group members to draw out the learning from co-operating in such a
group ond {n taking that learning foruard into further innovation

situations.

My Role
I would like to hear from each of you vhat you think I have been

doing over the last threo months and if you think I have had any

offect (good or bad) on you or the compeany.

This is to belp me classify what my role has been in the company
over the last thies monthse NeB. this honestly how you have seen
me and not what you wouldhave liked to have seen, or what you think

I might have been doing.



S5 Looking Forward

I would like to hear:
(2) uvhat you think of the work I have dono soc far
(b) uhat you think sbout New Product Development

(c) uhere you think I could concentrate in the futurce.
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Introduction
Tho previcus quarterly report (April B80) looked et three mhén

areas of innovation end also at smaller fnnovations occurring
uithin these main eress. It was suggested et the mesting that
the Innovation Profiles ere pert and percel of the larger innove
ation areag that the larger innovation areas sre composed of
small incrementel change: that in effect everything is 1nterﬁ\
linked end dependent although it doos not aslwaye appear to be so.
A request wee made for me to explore further this sepsration/de-

pendency issus,

Interest was also expressed in the 'knock-on'! effect of innovation,
Innovation is a result of pressures from both outside asnd inside
the company, but pressures ere also created in different dppartments

by the innovation or the act of innoveting.

This report will look at these tuo areas in more detail and then

also consider the direction that the research seems to be taking.

Segaration[Degendencg

The Cuban order for 2,000 Smith-Petersen neils is & recent innov~
ation that iRlustrates the separation/dependency issuss involved

in the innovation implementetion situation,

2,1 Brief Description
The GM called a meeting of the IE, PE, and WE in the first

weeks of January 1980 to discuss & new order from Cubae The
order, based on a letter of credit expiring in March 1980,
wadyeld up in London due to an oversight and now the pressure
wvas on to fulfil their commitment. There were only B-10 weeks

to geit the order through but the GM decided to take it on.



The order uwss for:

- 2,000 Smith Petersen nails

- 1,300 MeClaughlen plates

- 5 hole bracketa,

Due to luck and the IE's foresight they had tooled up for
the McClaughlan plate in Novembere. There was no tooling for
the SP nail, At the mesting the production process of the
neil was looked at to try and identify blocks and snags in
manufecturings The PE was briefed to design a neuw fixture

for the Brook fiill machine,

The essential part of the production process was in tha mill-
ing of thoe nail, end also in reducing the time spent in the

wheel room glszing and polishing.

Blank machine shop wheel room
(milling) (polishing)
The PE was to design o fixture for tri-fin milling which
would:
() produce cl00 nails per day
(b) reduce chatter merks due to vibrstion and so cut down
on polishing time,
The sequence of events was as followste
(i) specific order Jsnuary 1980 - B8 weeks to complete
(31) design fixture for milling machins and make it in
tool room
(iii) sot the machine
(iv)  moke the first nails (6)
(v) take them through the production saquence
(vi) estimate time for polishing (1 minute)

(vii) check standard with quality

(viii) produce 2,000 nails.



Implementetion Process

It took the P.E. (& new employee) longer then he estimated

to produce the fixture. A great desl of pressure was put on
him to come up with something quickly = éueryone in the
works was cwere and interested, as evidenced by ths number of
people continuelly buzzing around the milling machine, trying
not to show their interest but obviously watching everything
that was going on. Previously there had been some talk smongst
management of the likelihood that the machine operator would
be obstructive as he was opposed to eny change, He was des=
cribed o8 'a frustrated tool meker'! who relied on his ability
in setting up machines to give him some importence and status.
In the event there was no hitch et this point. It is my
opinion that the reason for his co~operation was the interest
being shoun #in him and his machine: the status of having an
important order running through his machine and being respon-
sible for getting it through. He was pleased to show me over

-~ "You know gbout it as well, do you?"

By 21 February, 1980 the fixture was working well and turning
out sbout 100 nails per day - but it was obvious that the
March deadline was not going to be met. Owing to thaetbtter
of credit the company stood to lose a substantial amount of
mobey. The understending was that because of the rush odder
the quality standard would be lowered. However it proved very

difficult to fix a reduced standard of quality.

Traditionally CD had aluaye given a very highly polished
mirror finich to all work done byt

(s) glazing (12 minutes)

(1) electro polishing (Quality control to show up

eny marks)



(111) hend polishing (6 minutes)

The PE tried to design his fixture to cut doun on glazing
time ~ an estimated ; minute to eradicate the 5/1000"

clime milling mark at the end of the cut} because of time
pressure hand polishing was elso cut resulting in a product
vhich was substandard according to traditional CD's standards

but an & par with competitor's products.

However Ted, the glezer, was used to removing every merk and
could not adapt for one order to not doing as usual., He was
uncertain sbout the quality stendard; eo bas the Quslity
Control manager, the person in charge of electro-polishing
and the GM, All were working sgeinst each other - pulling

in different directions,

It was comppunded by the fact that in the pilot run the PE

had natursally gone to the podishing foreman who had dons the
Job in an estimated 1 minute: the worker actuslly sssigned to
the job (Ted) could not echieve this time, but the senior fore=
man of the wbosl room was certainly not going to let & new PE
in to his departmsn£ to discuss work allocation., He keeps

very rigidly to the idea of being a master to himself (grown
up out of the 'little-mester! ideaa), To the polishing fore-
man it was just onother job; there was always pressure of

time being put on their work « this was no exception there

was no real reason to come forward end help.

NS IE said?
"It is an engineering success story, but it's shoun up weak-
nesses in the performance of the rest of the manufacturing

scquence; &an improvement in machinery has had a detrimentel



2.2

effect down the linej an advancement in one erea is thagarted

in another."

Notes on Implementation Phase

The zctusl operetion of setting a new fixture on e machine
and increasing production of the nail seemed fine. The hitch
occurred later on in the cycle of production and seemed to
be a combination of¢

(1) defining the quelity steandard

(11) the actuasl people involved in quality.

It would seem that & greater oversight of the whole project
would have been useful, teking into account all the relevant

peoples

The following points seem to be significant:

(1) those who made the policy were not those who had to
cerry it outy however there sre weys of facilitating
the i{mplementation process. In this case the glazer
vho was to actuslly do the polishing could have been
approached for the pilot runj the polishing foremen
could have been involved in an explanation of the
importance of this particular order.

(i) As the implementation process becomes involved with
more people, changes in programme shape are almost
inpvitable. Ideas and standards of quality were cont-
inually being re~defined by different people to suit
their ouwn purposes. In re-defining, the innovstion
moves sway from being the property of a single indiv-
idual or smell group to being the property of a sub=-
stentiel group within the organisation, if not of the

entire orgenisation, Essentislly this s a process of



3.

communication -~ & process of adjustment, compromise and

accommodation of different interests.

In this case, as the 5P nall moved into production more
emphasis could perhaps have beon placed on re-thinking end
re-defining the quality standard with all those concerned
with quality. This would have meant re-thinking in terms
relevant to parts of the orgenisstion which hed not yet
been involved in the original planningt i.e. anticipating
Ted's difficulties; bringing in someons more acceptable to
the senior foreman of the uwheel section (e.g. WS) to ensure
his co-operation. It also points to the importance of
foedback in the decision-making processes end elso to the
fact that the daecision-meking processes arse not necessarily

simple linear progressions but complex interactive patterns.

Docisions sbout innovations and shout how they sre to be
implemented within the orgonisstion casnnot be takeﬁ as purely
spparate entities but must be teken in the context of hqm the
innovation cen become pert of the orgenisation, This means
taking into account the dependent nature of what seems to be
8 separate isolated event, and would suggest an integrative

team approech involving relevent personnsl at diffaraht stages.

Innovetionzprassura

The innovation taken to illustrate the issues of 'knock-on'! pressures
of innovetion implementation is the introduction of route cards to

eid production control.



3.1 Brief Description

The need for a proper production control system has been
recognised since September 1978, The General Manager (GM)

and the Accountent (A) discussed the matter: their first
thought was to use e small computer, but as A commentedt

'You look at these things, but you know you've got no power

to buy them, it's over £30,000 for softuware's They next looked
at jasing the services of a camputeg bureau: ‘'we got as fer
as we could before we ectually had to spend eny money'. (3June
1979) This resulted in a meeting between GM, A and the Man-
agement Services Monager (London) and the computer bureau
people. Following this it was proposed to purchase a ready
made system end use it on London's computer. This wouldi-

(a) facilitete site production control

(b) solve the interface problem with Yondon.

Degcember 1979: A «~ ‘'Ue are still waiting for approval -
money3 nothing has heppened yet; but we haven't left ft
completely; we're trying to put in one or two innovations as
we go along -~ 1like route cerds - somebhing that we need
nuwlwhich won't be useless or upset us no matter wvhat we tske

in the future.

Description

Baeically the route card removes control of work schedules
from the individusl section foremen to production control
management (& relatively new post). It is meinly concerned
uwith surgicel instrument manufacturing. Batches of work move
around the shop floor from section to section. Previously
foremen received e totel annual schedule end could pick and

choose at will the work they wented to do., This was resulting



in & leck of order and sequence of work. Bottlenecks

occurred in production, ordere were not being met and

management had no knowledge of what was being done at'ahy

one particular time. There was increasing pressure on top

management from London as their enquiries shout orders beceme

more specific through use of a computer.

The route cord was designed so thati-

(1)
(11)

(111)

(3v)

(v)

(vi)

(vis)

Process

foremen no langser had to reﬁuisition materisls
foremen no longer had to chase work batches sround
the shop floor

at eny ons time management could find out what work
was in progress and wvhere it was

reasons for delays should bécome apparent

vheore delays were happening ehould become spparent
management could sequence work sccording to their
production schedule

e smoother work flow end greater efficiency were

promoted,

of Implementation

(1)

(11)

(i1i)

(1v)

(v)

(vi)
(vit)

A formudsted the card

Proposed experiment to GM, WS, IE and L

Explanatory mesting with A, US, PC and one foremen
showing completed route card,

Pilot experiment for one month in one ocection (Jbnuary
1580)

Genoral mestings with foremen to inform them ebout
route cards (4 February 1980)

General implementation (5 February 1980)

Feodback mesting of foremen (29 Febouary 1980),



3,2 Pressures to Innovate

(1) Outside

-~ The main pressure seemed to be from London who were
requiring more specific snd instent information ehout
work in progress and product costing. Their requests for
information highlighted the inefficiendes of the present
methods of product costing and production control within
the company.

- Bressure was being put on individusls to come up with
instent knowledge,

~ Inadequacies in the present system werec holding up future
growth plans; it was felt that to become, or remain,'a
pregressive 'successful' compeny, e more detailed system,
able to respond to changes and providing up~to-date inform-

ation was vital,

(ii) Inside

- The main pressure seemed to be the occﬁrrence of boﬁtle-
necks in thé menufacturing process,

- There was a2 need for  proper order and sequence of work
as a means of identifying priority work and also idonti-
fying batches 'on the floor'.

- Due to personelities involved it wes also importsmb to
implement one system for all so that it was not seen as a
'bleming! or ‘'picking-on! exercise,

~ The pressure was elso to instigate something wﬁlch would
be useful es o pemmanent measure and not as a stdp-gap

Me25UrCe

The ultimate aim is to bring in come kind of computerised

production control: the introduction of route cards was

\

seen as a first step in desling with these pressures to
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innovate but also astep wvhich wes useful in its oun

Pighto

Pressures caused by Innovation of route cards

f was very aware of the effect the introduction of rqute cards
might have on the foremen and went to great lengths to try and
forestall any resistences 'I tried to impress on them thst

none of this was taking sway the real skill of their Jjob which
is dealing with their men, sllocating to them the job, knowing
vhat man can do vhat job and so on. I think it will come if

it's done praoperly - only if you Jjust suept in next week and

started throwing these around I think they'd resist it,!

However therc was still some feeling from foremen that they
would have liked to hsve been involved in the design of the
card =~ to be able to contribute ideas etc. hlso some thought
it should have been introduced to all sections at the aame’
times~

tIntroducing route cards to one scction whthout informing

other sections vhat wss being done, was wrong. Bad communication'

Some continued to see no prectiecal use for route cards:

'not necessary for this section, our oun method is the best.'
‘only interested in increasing production, I cennot seewﬁow the
route cards will improve production,!

Conversely, and perheps this points to 2 greater involvement

of people to ensure acceptance:—~

'8y using ocur section as a test, I could sec I would benefit

by it.?

(is an aside, SPI was chosenzs the section for the pilot run,
This secemed an inappropriate choice in one ways elthough there

vere other good reasons for choosing it. Problems were fore=

seen in the vheel section because of work piling up: the



4,

route card was an attempt to rectify this: yet thisc problem

was by-pagsed in the pilot run because the vhesl section did

not delay SPI work enyway - it wes other section's work, ©.9.

bows that tended to be left.)

So for success secms to hove been measured in terms of keope

ing batch ecards with the batch tins, It remsins to be seen

whether the system is continued and uvhether productivity or

efficiency &{n meoting orders is raised,

Looking Ahead

The introduction of route cards was &luays scen as an interim step.

Full computerised production control was alusys an ultimate aim.

As this has become increasscingly probable in the last couple of

months, it might be right to try and snticipate some of the pressures

thet are likely to come with it,

4,1 Anticipated Prsssures

(1)

(s1)

(i41)

(iv)

(v)

(vi)

Pressure from outside concerning amount of cepitel and
resources involved.

Resistence from inside the company because of per-
ceived threat to their own jobs, fear of change, loss
of control over aspects of their jobs, being ‘uatched!s
Pressurss through lack of recognition of any personsl
benefit from implementing the innovation.

Resentment at the amount of work involved with no
perception of any recognition or reuard for that worke
Confusion ovor new responsibilities and demarcation of
areas of worke.

Pressures from lack of involvement cresting & 'them

end us'! situation,



Se

4,2 Sungested Guidelines for haondlling Innovation

(1)

(41)

(118)

(iv)

(v)

(vi)

(vit)

Research Role

In continuing

Arrange for the innovation plan to be sponsored by

& board member who will be scen to have influence

and enthusiasm,

Tell employees of the plan so that they will know
likely time-scosle, probable risks end any radicsl
changes that might follouw,

Sot up recognised lines of communicetion to employees
and board.

Be awsre of the need to graft the innovative group

on to the existing organisation through effective
communication and initisting procedures which clarify
the manner in which responsibilities ere shared
among, or passed to, appropriste departments.

Set up @ steering committes for policy and a more
grase-roots implementetion committee,

Evaluate staff abilities and continue to make use

of their full potentisl: Provide opportunities for
continual growth - specislist function? training?
Encourage enthusiasm in & learning situstion: sllow
thoee involved to benefit from their participation:

foster feedback of perception and information,

to look et innovation situstions I would like to

co~operate with others es co-researchers, This would mean explo-

ring ideas and suggestions with them and gaining fecHback on the

usefulness of

these idess when put into practice.
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A__REVIEW OF THE INDUSTRIAL ENGINEERING DEPARTMENT

Introduction
This report hes been published to clarify the role of the Indust-~

rial Engineering Department and its staff within C.D. (Sheffield{ Ltd.
The report covers the existing organisation and structure of the
department together with ereas of responsibility of departmental steff

and proposals for a revised organisation within the Sheffield unit,

Departmental Role
The role of the Industrisl Engineering Department is to provide an

engineering support service for the Sheffield manufecturing unit so thet
the unit can maintain its agreed scheduled output levels,

The support service includes the provision of tool room, maintenance
and new product development facilities under the supervision of the
Works Engineer, & production engineering service involving improvements
to existing manufacturing methods supervised by the Production Enginser
and a tooling drawing facility supervised by the Industrisl Enginesr.

The overall industrial enginsering function is controlled by the

Industriel Engineer.

Existing Orqgenisation

The existing Industrisl Engineering Department mesting structure
is shown in figure l. An examination of the chert revesls that there
is the freamework for good communications between members within the
department and some other employees. However links with other areas
of responsibility have the following short comingsi-

(1) There is no link between the Plant Accountant, Works Superin-
tendent, their steff end the Industrisl Engineering Depertment
other then through occesionsl ‘'ad hoc' discussion groups.

These discussions usually teke place after a specific problem
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has occurred.

(i1) There is no link between the formel weekly meeting of the
General Meneger, Industrisl Engineer, Works Enginser, Prod-
uction Engineer and the Management Committee mesting.

(i11) There is no link betueen production unit employees, the Works
Superintendent and Industrisl Engineering steff other than on

an individual to individual besis.

The reporting structure of the depasrtment is shown in figure 2.
Detsiled job descriptions indicating aress of responsibility sre
aveileble,

The organisation of the tool room, maintensnce and drawing office

are detailed belowt-

1, Tool Room

The role of the tool room is to provide jigs, fixtures, press
toole and & cutter grinding service for the Sheffield factory to enable
the production unit to maintain its agreed scheduledoutput levels. In
asddition the tool room provides a tool and cutter grinding service for
other production units of the C.D. group.

Supervision of &ll work cerried out in the tool room is the
direct responsibility of the Works Enginesr including:

{(a) The receipt of job requeste and estimation of the time required

to complete each job.

(b) The sllocation of job priorities is referred for epprovsl to the

General Manager through the Industriel Engineecr.

(e) The allocation of work to individusl toolmszkers.

(d) The reporting of work in progress, together with estimated com=
plotion detes to the Industrial Engineer on & weekly basis.

(e) The ce-ordination of the design and development of requested
tooling in conjunction with the Toolmsker, Draughtsmsn, Production

Engineer and Foreman as required,
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A1l work loaded into the tool room must be recoived in the form
detailed in the Industrial Engineering Department Reguest and Author-
isation Prodedure, dated 17 October, 1979.

To mest current tooling requirements the minimum manning levels
are two toolmakere, one apprentice toolmaker and one tool end cutter
grinder. Any increase in demand sbove current levels for production
tooling will require additional toolmeking capacity, i.e. mep, machines
and floor esrea or sub-contract manufscture. A statement of work com-
pleted and the foreard loading of jobs on the toolroom is detailed in
the Industriasl Engineering Department period report. In addition a
Job stetus and progress report is compiled and updated by the Works

Engineer on a weekly basis.

2. Maintenance Department

The role of the maintenance depertment is to provide maéntenance
cover for the plent, buildings end services on the Sheffield factory
to ensble the production unit to mointein its agreed scheduled output
levels.

Supervision of all work earried out by the maintenance depertment
ig the direct responsibility of the Yorks Engineer, includingt-

(a) The allocation of work to individual maintensnce staff.

(b) The report of work in progress with estimated completéon dates
to the Industriasl Engineer on e weekly basis,

(c) The monitoring of orders placed against the repairs and mainten-
ance budget on 8 period basis.

(d) The formulation snd control of a planned meintenance scheme.

(e) The supervision of a sub-contract labour.

All wvork loaded into the maintenance department must be received in the
form detailed in the Industrial Engineering Request and Authopisation

Prodedure, dated 17 October, 1979.



3. Drowing Offico
The role of the Drawing Office is to provide, for the Industrisl

Engineering Department, e formal record of the design and development
of production tooling for use in the Sheffield factory.
Additionally there is a link, through the Group Technical Services
O0ffice, with the Orthopsedic Product Dreughteman besed in Sheffield.
Supervision and ellocstion of work for the Tooling Draughtsman is
the direct responsibility of the Industrisl Engineer including:
(e) The receipt of job requests and estimation of the time required
to complete each job.
{(b) The allocation of job priorities.
(c) The reporting of work in progress and compHed togother with the
forward loading in the Industriel Engineering Period report.
The tooling draughtsman will keep e record of job requests received
together with project sterting and completion dates, A weekly Job
status and progress report is compiled by the draufhtsman for the Ind-

ustrisl Engineer on o weekly basis,

4, Production Ennineerina

The role of the production enginesring function is to employ
production engineering technigques to improve machining processes so
that the Sheffleld production uni{t cen achieve the agreed scheduled
output levels.

Supervision of the work of the Production Engineer is the direct

responsibfility of the Industrial Engineer.

Conclusion

There i8 a need to reduce the number of formel meetings end to
integrate ths method of collating {nformatfon for formal mestings to-
gether with the creastion of strong links with the production unit
nrganisation.' Deteils of possible improvements are dealt with in the

following section,



PROPOSED ORGREISATION

The proposed Industrial Engineering Department meeting structure

together with suggested relevant meeting structures are shown in figure

3¢« The function of eabh meeting is as follous:i-

(1)

(11)

(411)

(iv)

Maintenance Meeting = carried out as an an-going informal
dialogue bet@een the Works Engineer and the maintanance |
department staff to discover problem areas and to establish
Job priorities. Information obtained from this eource is pre-
sented by the Works Engineer to the Enginesring feeting for
discussion.

Project Mesting -~ cerried out on an informal basis between
the Works Engineer, toolroom, production foreman concerned and
the tooling draughtsmen to ensure that toolingsis produced to
the optimum deaign for the task requireds The basis for dis-
cuskion will be detsiled on job requests received for tooling.
When Job requeste ere origineted by the Production Engineer his
presence will saleo be required at these mestings. Infaormation
from this source is presented by the Uorks Engineer to the
Engineering fMeeting for discussion,

Drawing Office Mesting =~ carried out on an informal basis
between the Industrial Enginser and the Tooling Draughtsman to
formulste e drewing office progremme. Information from this -
source is presented by the Industrial Engineer to the Engineer-
ing Meeting.

Section Mesting = carried out on an informal basis between
Senior and Junior Foremen to identify problem areas., Informe
ation from this source iec presented by the Senior Foreman to

the Production Meeting.
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(v) Production Mecting - corried out on & formal basie with the
Works Superintendent as chairman and sttended by the Senior
Foremen, Quality Controller and Production Controller to dis-
cuss problem sreas. Information from this source is presented
by the Works Superintendent to the Engineering and senfor Man-
agement Meetings.
leBs Meeting (iv) and (v) are only a suggested framework by
chich production can eccurately relate its spescific problenms
to the Industrisl Engineering Department for action,

(vi) Enoinesring feeting -~ carried out on e formal basis with the
Industrial Engineer as chairman and attended by the Works
Superintendent, Works Engineer and Production Enginger to discuss
problem areas end formulate an Industrial Engineering Department
work programme. Information from this source is presented by
the Industriel Engineer to the Senior Management Meoting.

(vii) Senior Management Meeting - remain 4in its present form.

Recommendation

The correct implementatiﬁn of thce sbove propaosals will ensble a
more formal interchange of ideas and information whilst kkeping the
number of meetings to an absolute minimum, It will alse enable pPro=~
duction foremen to have a closer involvement with the Industrisl
Enpineering Department developing en stmosphere of mutual co-operation
rather then mistrust. Implementetion of tho proposals can only teke
plece when the format of the suggested Production and Section mestings

haes been formulated by the UWorks Superintendent,



APPENDIX 7

A__REVIEW OF DORTHOPAEDIC MACHINE SHOP PROCEDURE

No, 1 _The Production of Hip Nails

Introduction

Following receipt of the "Cuben" order, which included a high
proportion of Smith-Petersen nails, it was decided that this would be
an idesl opportunity to review mechine shop procedures concerning all
hip neils, with an ultimete aimoof increasing the quality of the
mechined component, to such an extent that hand finishing (glazing and
polishing) wes minimised or phased out completely thus achieving a
reduction in works costs per itenm,

The mein erea of consideration wes the milling of the fins, which
fall into two categories?

1, The fin that runs out at the blunt end of the nail,
2. The fin that reaches a 'dead end' at the blunt end of the nail.
These two types are machined in tuo entirely different wayst-

This first report deals with nails with 'run out' fins, e.g. Smith=
Petoresen, McKes, Northampton. Before the revieu of methods, these were
manufactured using the following methods-

FORMER METHOD

The machine used was the Csepel horizontal milling machine using a geng
of three form cutters. The work holding fixture consisted of three
semi-circular section grooves, in which the components were clamped by
means of & toggle tightened by & nut and spanner. The operetion sequence
wes as followst-

1. Loed one component in groove 1, machine one fece of nail to 3 full

depth, return table to stert poeition, raise table to allow cutters



to cut full depth end machine one fece of nsil to full depth
return table to start position un-clemp component.

2. Remove component from agroove 1 rotate through 60 degrees and
insert into groove 2 (Locating on angled key in groove).

3. Insert blank nail in groove 1.

4. Repseat 1.

5« Remove nail from groove 2 rotate through 60 degress end insert in
groove 3.

6. Repeat 2,

7. Repeat 3.

8. Repeat 1,

9, Remove nail from groove 3 nail complete.

10, Repeat 5.

1l. Repeat 2.

12. Repest 3.

13, Repeat 1,

14, Repeat 9.

Table feed 0.64" per min,
Cutter speed 75 R.P.M.

All this action uwas producing nails of poor éurface finish and inaccurate
fin thickness st o rete of 200/ueek, each nail necded the following
subsequent trestmenti=-

1. 12 mins, each glezing. 200/Geek,

2. 6 mins. sach polishing., 400/ueek,

3. 10 mins. load of 10 Poligrat., 2400/week.

Uith the output of the two other operations involved, Blanking end
Cannular drilling stending at 1200 end 200 per week respectively, it
can be seen the maximum output was 200 items per week when running at

a through flow rate.



PRESENT METHOD

With the purchase of a new Cannular drilling machine drilling capacity

is going to be increased to at least 400 per week. This would leave

"bottlenecke" at milling end glazing end therefore the nsw method of

milling had to teke care of both these areas. The successful method

chosen included e re-design of the existing fixture. Indexing wes

improved by incorporating e dovetail slide arrangement at the rear of

the fixture. The component was locsted by being screwed on to one end

of a 3" diemster pin, Fige l. Nt the oppositbt end of tho pin was fixed

a triangularblock, which located in the dovetsil slide. The opposite

end of the nail located the Cannular hole on a tapered pin. Clamping

was effected by 3 hydraulic rams, 1 behind each triangular block push=-

ing the neil on to the tapered pin and 2 Clamping a bar downuards across

the three 4" Pins (see diaogram 2). This resulted in far more work

support than had been experienced before, which sllowed cut depth and

feed to be increased accordingly and resulted in an improved surface

finish,

The operation sequence was as follows:=

l, Assemble three nails on to three location pins.

2. Load three assemblies into fixture, lower bar "A" (Fig. 2) ond
clamp,

3¢ Machine three nails,

4s Unclamp, 1ift ber "A" and Index three nail essemblies, lower bsr
“A" and Clampe.

S Repeat 3.

6« Repeat 4,

7« Repeet 3 and 1,

8. Unclamp, 1ift bar "A" remove three finished nail assemblies.

9. Repeat 2.

Table feed 1" per min,
Cutter speed 75 R.P.M.
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The provision of a biass valve in the hydraulfc circuit ensured that the
threo rame at the rear clamped before the two on top.

SUMMARY

It can be secn from the attached Labour Cost Calculation Sheets thst
the sevings were gained entirely from milling and glazing/polishing.
Mi11ling was speeded up by removing the need for two passes across the
work end also by increasing feed rate, e.g. 32 minutes/item, new method,
12 minutes/item old method.

By improving surfiace finish end eclsc by increasing the accuracy of
fin thickness, glazing was speeded up as follows: S minutes/item neu
method, 12 minutes/item old methode Plus a further 6 minutes polishing,
which was not necessary with the new mtbhod.

CONCLUSION

Although significant improvements have been made, it may still be poss=~
ible to increase output further by reducing or removingylouding time,
i.e. we ere looking at tho possibility of incorporating two fixtures on
onec milling table, thus zllowing loading of one fixture while the other
is being useds The projected seving from this exercise would be 3p. per
naile

In eddition to this if we decide to adopt the "dooley point" the
savings geined in increesed productivity would yield a further 16p. per
nail. This would reduce the wvorks cost to £2,87 per nail,

When this idea has been fully explored it ie our intention to cerry
out a similar exorcise with reference to McKes, Watson-dones asnd Tulloch=-

Broun nails and Jeuwctt and Barnes nail platece.

Production Engineer.
21.3,80,



SAVINGS ACHIEVED ON THE CUBAN ORDER FOR SMITH~-PETERSEN NAILS

A Direct Comperison of the costs involved

01d Method

Average Labour Cost per item £5,26
Materisl cost 25
Totel Works Cost £5,51 per item

Totsl Uorks Cost for the order 2600 items

2600 x £5,51 =

£14,326.00

New Méthod

Average Labour Cost per item £2.,81
Material cost 25
Total Uorks Cost £3.,06 poer item

‘Total Uorks Cost for the order 2600 items

2600 x £3,31 =

£7,956,00

Saving by adopting new method

£6,370.00

25.,3.80



SMITH=-PETERSEN NAILS

(OLD METHOD)

BATCH: 100
Labour Cost Celoulations
ref, SM | SN Jeetup]totaljtoteal {labour] labour
no. operation each|batch] SM SM S Hrs | rate cost
S |Knurl & Part Off 2,001 200t 240 } 440 | 7.33 {| 4.69 34,39
10 ]jFace one end &
centre both ends 1.20} 120 30 ] 180 | 2,5 3.86 9,65
15 | Drill & Tep 2.40] 240 301 270 | 4.5 3.86 17,37
20 jCannular Drill 8.0 | 800 10 | 810 {13.5 3.86 52,11
25 | TrL Fin MLy 12.0 |1200 | 30 |1230 {20.5 | 6.62 | 135.71
30 [Mi1l Point 3.0 | 300 18 ] 315 ] 5.25 | 6.62 34,75
35 | Glaze & Polish 18. .. {1800 - 11800 {30 7.06 | 212
40 | Poligrat l.,0] 100 - 100 ] 1.6 7.06 11.7
45 | tiark 0.4 40 10 S0 «83 1 7.06 5.88
50 ]| De-grease & Passiwste | 0,2 20 - 20 «33 | 7.06 2,35
55 | Final Inspect 0.5 50 - 50 +83 ] 7.06 5.88
60 | Pack 0.5 S0 - s0 831 5,00 4,15

TOTAL LABOUR COST £525.,94

MATERIAL: 3" # £2.23/Kg

= £0,25/Component

WORKS COST PER COMBONENT  £5,51




SMITH-PETERSEN NAILS

(NEW METHOD)

BATCHs 100
Labour Cost Calculetions
rof. Sm {SM potup | total {total Qebour | labour
Noe operation each Latch sM SM S Hre |]rete cost
5 |Knurl & Part OFF 2.0 |200 |240 |aa0 | 7.33 la.69 |34.34
{10 |Face One End &
Centre Both Ends 1,2 120 30 |180 245 3486 9,65
15 Orill & Tap 2.4 1240 30 270 4,5 3.86 17,37
20 Cannulsr Dril} 8.0 {800 10 810 13,5 3.86 526,11
25 ]Tri Fin M1} 375 | 375 30 405 6675 6,62 44,68
30 Mill Point 3.00 {300 15 315 525 6462 34,75
35 Glaze S.00 }500 - 500 8433 17.06 58.8
40 Poligrat 1,00 1100 - 100 1.6 2,06 11,7
45 [Mark 0.4 40 10 S0 «83 7.06 $.88
50 |De~grease & faesivate 0,2 | 20 - 20 «33 |7.06 2,35
55 [Final Inspect 0,5 | S0 - 50 «83 |7.06 5.88
60 Pack 0,5 50 - 50 . +B3 5.0 4,15
TOTAL LABOUR COST £2B81.71
L

MATERIAL: 3" @ £2.23/Kg

= £0,25/Component

WORKS COST PER COMPONENT £3.06




APPENDIX 8

. Summary of the Skills

& Charzcteristics of the Inbeqrator | .

This research has uncovered e number of skills of fntegration
vhich would beiimportent to recognise in the training of psresonnel
as integrators or innovation consultants, They con be grouped under
three mzin headinggi-

(1) neutrality and credibility
(11) disgnostic snd interprstative skills

(141) high ‘people orientation' process skills,

(1) noutrelity & Eredibility

This area includes such thinps ast-

- on intimate knowledge of the.orgonisation snd people = contextual
knowledgo

~ mobility and zccess to all parts of the organisation

~ continuing work at’ remsining trustuorthy and credible

- a willingness to look st issues perceived as relevont and important
by individuals end group members

-~ an ebility to see the totsl process and where different contributions
fit in - skills of inclusion

- tongible results to increase credibility snd provide incentives for
others to operate in a similar manner

- having a ‘stateless' position unidentifiable with any ons particuler

sot of people

{11i) diagnostic & interpretative skills

these would includet-
~ skills in enolyslis, summary and presentation
- being in touch with & large repetoire of appropriate strategies

- gkills in diagnosing integretion needs



- gbility to perceive 'in depth!' and deal with root probleme rather
than symptoms

- an understanding of innovation implementation as 2 human process
of adjustment and compromise

- communication skills of listening and feadhack

~ Jinterviewing skills

- gbility to translate moanings into an acceptable appropriste
voceabulary

- creating on~-going links betueen outside developments and inside needs,
linking theory end practice

~ pbility to distill learning and present it with concrete examples of
the 'here and now' type

~ skills in ‘asbstracting' ideas, moking ncw ide= sesocistions

(431) high ‘people orientstion! process skills

a concern for task and procoss as cquel partners

~ acting as the 'human' promoter in the task of implementation

- skills in interection; ‘group' skills

~ ability to foster learning about @ommunicetion processes end 'social
interaction!

- ability to heighten others' awareness of process issues and enablg
them to use the ssme skills

= gon~-threatening behaviour -~ non judgemental

-~ ebility to communicate at all levels, particularly with pouwer

promoters

Jdesl qualities in sn_integrator would includet~

(1) crestive behoviour: an ability to be swore of all your resources
(both internal and externzl) and be able to bring them to bear
on fhe innovation situation

(11) perceptual apenness: - 0 receptivity to ideas - an

acceptance of feelings, sensation, hunches



(i311) risk-toking behaviour - ebility to learn

(iv) ability to influence -~ toke the initiative - promote
others!' learning

(v) | sbility to include, develop, foster reletionships

(vi) cbility to withdraw effectively

In listing these sttributes they seem to bear all ths marks of a
process consultant. The main differanée is one of emphasis, in that
the integrator is just as concerned with the task of innovation imple-
mentation, She is using her process skills to foster integration to
facllitate the process of innovation 1mplementation - that §s the
prime underlying motivation, To remain credible the use of procéss
ekills must bs seen to have an impact not only on people and relation-
ships per se, but on cresting a more offective process, To summarise
~ integration is a facilitating force in the precess of implementing
technologiczl innovetion but can only be schiecved through thet use of

process type skills with the peoplo involved,
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