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Comparat ive Managerial Problems in Early Versus Later
Adoption of Innovative Manufacturing Technologies

by

Prof. A. R. Wood ,
~University of Western Ontario.

Executive Summary

The research involved a comparative examination of six

" companies in three industry sectors. In each sector one company
was an early adopter of new processing machinery, while the other
only purchased processing machinery which was well established on
the market. The three pieces of machinery involved were an
electronically controliled rip-saw, a continuous 1iquid packaging
machine, and a mechanical grape harvester. The companies involved
were iocated in Ontario or Quebec with sales ranging from lsss
than $1 million up to $15 million, and from less than 50 and up
to 200 employees. ' '

With rcspect to the purchase: dec15|on, the research
showed that:

- the early users tended not to have formal acquisition
plans while'the late users had'Such plans;

- the late users had a wsder choice of alternativse
machinery;

- all”users had active upper me nagemenf’participation
in the evaluation, ch0|ce and |mplvmentaL|on of new
machine acquisut.on

- all users assumed that the supplier would provide
training, documents and instruction; and,

- with early users very littie active preparation for
installation of the equipment was carried out.

With respect to start-up problems it was found that:

- early adopters experienced a greater frequency and
severity of start-up problems than did later adopters;
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the start~-up period was longer for earlier adopters

- than for later adopters;

An
manufacturer

‘the earlier adopters had less documentation (operating

and -maintenance manuals, circuit diagrams) from their
suppl iers than later adopters;

earlier adopters had to develop more operating and
maintenance techniques on the job than did later
adopters; and, ’

the start-up procedure was less structured for earlier
adopters than for late adopters.

all six cases the equipment was purchésed from a
in the United States, usually through a Canadian. supplier.

All too often,. the Canadian supplier did not know the equipment he
was supplying, and was unable to provide the services the user ‘expected.

A. Vanterpool
Office of Sci

ence and Technology

- -March 9, 1973. ‘
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MANAGEMEN'T PROBLEMS IN FARLY ADOPTION OF
. " MANUFACTURING TNNOVATTONS

In the past productivity improvement in Canadian secondary manufactur-
ing has been comparcd unfavourably to that of the United States. While

the ways in which a firm may effectively compete ektend-beyond'productivity

-Improvement, eventually poor performance of this responsibility returns

to haunt the executive.

Canadian manufacturers have several handicaps in improving productiv-

-ity. Small markets,:consumer demand for product variety and high trans-

portation costs combine to seriously inhibit use of the two major épproaches

to productivity improvement - economies of scale and specialization. The

small Canadian market and the demand for variety combine  to reduce oppor-
tunities for specialization. Without specializaticn individual product. - .

volumes are kept low while the opportunity to achieve economies of scale

is reduced.

One strategy that has been suggested for productivity and competitive
improvenent is that of rapidly adopting manufacturing innovations. Such
a strategy wouid aim to achieve cost, volume or product performance advantages
throhgh quick utilization of new or improved manufacturing =quipment. A
new product may or may nbt be invelved. Cccasionglly a company might choose
te undertake process research and development as part of thedir strategy.
The above aétions are different from the more conventional decision approaches
in which managers insist that operating installation of a new machine
exist succéssfully before they will‘seriously consider an installation in
their own plent. ‘ _

¥or an individual wanager the choice of strategy would not usually
be easy. ?redicting the performance ofvan untried techneology is diffieult.
The risks inhcrent in carly adoption may be considerable and could have
adverse cffects oh costs, capacity and product quality. FEarly adopters
may not obtain promised performances from new cquipmenﬁ. Changing orgau-~

ization, procedurcs and practices to capitalize on the new cquipment may

.alse be difficult. In the extreme case failure could result vith the .

dih

-

dttendant costs of removing egquipment and acquiring conventional replace-
ments,  On the other hand a successful installation could provide years of

competitive advantage high productivity, veduced costs and higher profits,




Research into the consequences of early adoption of manufacturing
innovation has not been extensive. The question of whcther to be .a
"pibneering first or jack fabbit‘second"l has been raised but little more.
More attentibn has been paid to this question in product inmnovation than in
process - innovation. o _ _

‘Our vesearch addresses in part'this‘strategy.unStion. What are the
managerial consequences of early. versus -latexr adoption of manufactﬁring
innovation? Our hope 1s to shed some light on the problems and payoffs
of early adoption so that individual managers will have a basis for asséss—
ing théir>strategy and for specific inStallatioﬁs te better plan install
and operate ney equipment. '

In Canada adoption of manufacturing innovations has been‘gencrally
slower than ir the United States. There are, of course, some exceptions
to this statement but in general it seems to hold. Adoﬁtion of nﬁmerically
controlled machining, for example was slower in Canada. There are some
apparent explénations'for this phgnemendn. Since most machine tools are
Aimﬁorted, infermation on innovations may be more difficult to obtain.

Distribution is throuch manufacturer's reprasentatives vhose access to infor-
o - .

‘mation and Knowledge‘oi vhely producis way vallow {pcw distonce aod Tonk
of oppectunity. The smaller size of many manufacturing firms will inhibit
thelr ability to finance such capital acquisditions,

By examining the consequences of early adoption of nanufacturing
innovation some speed-up may be possible. Our research respresents an
initial attempt to obtain knowledge of the structure and characteristics
of the problem. We will describe what happened in 6 selected adoption

situations, 3 are early installations while 3 axre later.

Criteria Tor User Selection

To accomplish this goal we sought three pairs of Canadian companies.
One of each pair would be an “early adopter". Since we were looking at
Canadian Companies we searched for the first (or nearly fiyst) Canadian

Y
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irm to adept a particular manufacturing innovation. The'sepond-édoptcr

chosen would have installed his‘ﬁachime'a sufficlent time later that sev- .

eral other intervening installations existed. o
The‘innovatidu chosen for study had. to neet Several'critéria:

1. The 1nnovaLion should lepresent a 51gn1£icant chango in the process
either in its funcétion or in its control or materlals handling.

2, The equipment should be an important part'of the productlon process.
In other words failufe of the machine ﬁould have significént effects
on cuiput. A peripheral device whose malfunction would be not affect—
.ihg.operations 91gn1£10ant1v would not be eligible. -

3. The first installétion should be reascnably recent. Preferably within
the past 5 years.

4. “The acquifing cqmpaﬁies,should be medium to small Canadian manufactur-~
ers or processors. It was felt that foreign owned subsidiaries or
branches would contain a lack Qf’autonomy sufficient to'bias the

sample. Consequently, such companies were not examined. Medium to

small manufacturers were defined as hav1ng per annum revenues less than

$15,000, OOO
. The innovation wust be adopted rather than scif &evaloped by the user,
Where possible the equipwent of early and later users would be obtain-
ed from the same supplier.
These crlterla were selected to reduce tHe number of d‘storL ng
variables in the sample. Our purpose was to examine the consequence of
adopting early and the more similar our pairs of users, the more clearly

significant comparisons could be made.

Approach

Each of the two adopters of each innovation was visited and inter-—
viewved. Their experiences with the wachines, sﬁarting‘with the specific-
ations of needs through choice of supplier, acquisition installation and
start-up wenc stﬁdied. Information was collected througl personal inter-
views wnLh the involved managOmen and summarized in case studics, - These

studies vere later sent to the COWPQHLCS 50 Lhcy could be checked for

accuracy, JIn cach case the interviewers mada every cffort to cross—check

information and to obtain the desired level of detail. . This goal usually
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resulted inlmultiple intervicws, telephone ccnversdtiéns and: correspondence
until all parties weré satisfied. Great care was,takeu-to~maiﬁtain the
confidentiality of information received and any data were published only
after receiving permission to do so. At the same time the supplier of the
cquipment was‘élso visited and interxrviewed.  The development of the machine
aﬁd~subsequent modifications were traced through, from the beginning to

the summer of 1972."This'informatioﬁ was collected to determine for each-

user the "state of the art" at the .time of machine acquisition and to check .

on the user's perception of ‘the supplier (and vice versa).

" Case studies were chosen as the vehiéie.mosﬁ appropfiate for our
research:. Since we expected each situation studied to have some'unique
characteristics a flexible approach was needed. As exploratory research
our ability to predict all the important variables involved was limited.:
Finally, the time sequence characteristic of the situations examined made
case studies appropriate for collecting and describing each firﬁ’s exper-—
fences. ' L | . A ‘

After their collection the case studies WGre'analyzed>to determine:
1) whether any consistent differences in the. experiences of léte and
- early adopters appeaved, A
2) what factors affected those differences
3) whether'ény‘similafities existed and what factors appeared to affect

them.

Selecting the Comnanies

'.1n order to arrive at three innovations and nine case studies many
more situations were reviewed. Our criteria of "significant innovation"
and "an‘impottant part of the manufacturing process" eliminated several
promising leads. Eventually, after studying various trade journals and
periodicals, three acceptable innovations were found and. the study started.
The ones chosen were relatively small having, with one exception, annual
sales of less than $15 million. Smaller firms were chosen for several
réasons ,

‘ S o _ . oy
1. Smaller firms account for 60% of the cmployment in Canada.

—
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2. Becauée of relative lack of resources, problems tend to be highlighted
and more casily identified. _ o '

3. Interviewing would be mofe éfféctivc'éihce ﬁénagefiai decisidﬁ.énd
responsibility would be centred on a relatively smail'group of execu-
tives. ' - -

The situdtions we eventually found were in three distinct industries,
napely woodworking, milk processing and agriculture. Most of.out basic
criteria were met. All companies were wholly Canadian owned, cach innovation

represented a technological advance in the industry, the installation was

-a significant change in each manufacturing facility, all adoptions took

Place after 1968, each inndvaticn was adopted and not developed by the
users and each pair of'ma¢hines was suppliedvby'the“same company. The
innovations chosen were: T | _ _ ‘_ . ‘

1. An electronically controlléd rip-saw. ' This machine was designed to
cut stock lumber into prescribed widths auﬁomatically. The controls,
operating featq;es, and construction of>this rip;saﬁ vere a ﬁajof advénce‘

over conventional ripping systems. The supplier was Texas Woodworking

- * : : :
‘Machine Co. Inc. the first user was Woodbine Industries Ltd., and the later

vser was J.T, Maunier Ine.

2, A continuous liquid packaging machine. This machine originated in
Europe but was sold exclusively in. Canada by. ChemCorp of Canada Ltd. The
machine represented both a new product and a totally'neW~procesé in the
dairy industry. The first user in North. America was Laiterie Quebec Lteec.
The iater user we chose was Northern Dairies Ltd. who adopted .the precess
in 1971, . '

3. A Mechanical Grape Harvester. This self ﬁropelled unit rcpresented
a major shift from 1abour intensive hand picking method of grape harvest-
ing to almost full automation. The supplier was Cedar Machinery Co. Inc.
The first Cénadian-user of the machine was H.A. -Simcoe Lid. bgt was the
seventicth machine sold. The late user we chose was Provinciél Wines, a-
fully integrated wine producer. -

Although most criteria were adequately met thexe were some exceptions.

- The Canadian supplier of the.milk pouch machine had not historically been

* AlL company names have been disguiscd.
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a dadry dndustry machine supplier,
. The timing of adoption of each of our uscrs also is summarized in

the followiﬁg tab1e:

.Timing A 'Woodbiue ' Heuﬁicf Simcoe Provincial . Piérfei Northcfn“w
First User X S : : S X
Eaxrly Usér ' X X . - ,
late User : ' oy S Cx

Our record of the machine aund supplier history was intended to mitigate -
the effects of variations in the timing of adoption.
Our sample contains companies of various sizes but all have revenues -

less fhen $15,000,000 p.a. The distribution is as follows:

Sales - Woodbine Meunier  Simcoe . Provingial vierre Northern
Less than . , o

$1,000,000 : X

$1,000,000 - _ _

$5,000,000 X

£5,000,000 - o : - ‘
£15,000,000 X - : i X X

M

Fmployces

Less than 50 ' . X _
50-100 X X . : o ‘ ¢
100--200. A : X X '

The various sizes of the companies in OUr sample suggests differences in
management depth and divisicn of responsibility. Such characteristics

are addressed later in this study.

BLECTRONJCALLY CONTROTLED RIP-SAW

. Texas Woodworking Machine Co, Tne.

The Texas Woodworking Maching Co. has a leng history iu the woodwork-
dng business.  They manufacture several kinds of saws, Jointing machines

and. materials handling equipment,




- TR
&
.

- constraint before thi3~developme

7.

The preselect memory rip-saw had'been.underldevglopment_for some time
before 1969 and was a-signifiéant departure.frpm4conventichal saws. The
arbor configuration and-the memory device wereiconsidcred major.innovations
in rip-saw technology. Six concentric telescople arbors positioned the sik
sawblades according to the instructions of an éleét;buic control umit.

Pre select saws, which involved the experimentatilon with various cut
widths before sawing, had existed for sevqral years. The Texas Woodwork-
ing Machine Co. saw contained a paper tape memory unit which stored both
the board number and its.cofrespondiﬁg"cut selections for sawing. This
configuration allowéd the operator to crcate a buffer inventory of boards
between the width selection station than the saw blades. The cperational

: %8 the speed of the operator. With
the memory device the operating*;;??f}:iat became the machine's blade
setting time.. ;;:;{T' | - o _

The company development poliéy was to carry‘out machine debugging aé
a produdtibn installation. Further the management felt it was their

obligation to spend as much time at each installation as was necessary to.

achieve reliable production. Woodbine Industries was such an installation.

J.T, Mzunier wasvthe,secéhd iuétallatibh of the pre—saléct WEmOTY
saw. ‘One other machine of that particular design was installed at a wbod~
working plant in the U.S.A. By early 1971 the second genératipn saw had
emerged and contained several improved features. The most niotable among
them were the arbor mounted edger blades. On the Woodbine machine thé
edger blades were. mounted and driven independently from the saw blades.
Three second generation machines were sold (all of them in thé»U.S.A.).
In 1972 third genevation machii .~ .+ ~re available and wexre even more sig-
nificantly dimproved. Lubricatif:u.qute removal and the electronic
controls were improved. These new saws had chain feced (vs. roll feed at
Woodbine) and provided jmproved lateral stability during~cutting. This

feature was expected to appeai io the furniture industry.

Woodbiic Industirices Limited

Woodbine Indudtiies Ltd, is a manufacturci of wood windows and window

frame products located near a medium sized western Oatavio clty.




The company had experienced rather dramatic growth in recént years .
with total éales increasing from approximately 95 000,000 in 1969-to an
expected $10, 000 ,000 in 1972, Duxlng this time the Lompany had moved into
a new and much 1ar5er plant and in the. process acquired a new clectron~
ically controlled rip-saw. ‘ » ' ,

The rip4saw station was'tﬁe first department_iﬁ the window making.n
process'and was followed by the cut—-off station, for cu*“lng prescribed

1engthq, the mllllng department for molding the wood into components and

. the final auaembly department. The old piaﬂ*'coqtalned an’ old oompany~<

‘deSLgned manually ﬂd]USLaulC 11p~saw which became  a verv serious botLle«

neck as the company' s sales 1ncreased.

The President, aldyd by the general mdﬂagel, surveyed the field of
possible new saws and decided on a Texas.W000worklng Machine Inc. pre~
select memory rip-saw. It represented the newest innovation -in wocdwork-
ing machinery largely because of its_telescopic arbor configuration for
blade secttings and its st‘ing~shqdow width selection device. Other less
sophisticated macﬁines were also available. o
| In November 19269 the machine afrived but was not fully debugged until
18 wonths later. 'The new rip-sawv v@t pTOOLCLiOH demands after the firse
three weekes but encountered bearing vibration, arbor alignment,amd control

problems thereafter. The manufacturer“wofkéd very éleely with Woodbine

Industries in solving these prcblems.

Wocdbine Industries was the first woodworking company to use the

Texas Woodworking Machine Company's rip-saw.

J.T. Meunier Inc,

J.T, Meunier Inc., is a small window makiﬁg and wood moulding con-
cern in the Province of Quebec.

The company's sales increased from $2,000, OOO in ]970 to $3, 000 000
in 1971 ~.In anticipation of LhLQ increase in demand the President and.
General Manager - physically re-organized thelmanufacturing facility
in carly 1970. This re~organization lncluded the achL"i‘imnqu a Texas
NonwarKing Machine Co. Inc. ﬁreselect mcmory rip~4nw._ J.T. Meunier Inc.'A

purchased the second preselect memory rip-saw manufactured.
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The saw arrived in thé spring of 1970 and although was operdting

“within two weeks was not without its problems. As with the Woodbine saw

the saw at the Heunier. facility cncountered persistent vibration. This
condition led to several wiring breakdbwns when the circuitry sﬁook.lobse.
Eventually by mid 197] the saw was dismantled and examined. Two of the-
six arbors,'ii ﬁaé discovered,. had been machined in two pileces. This
construction had caused them to vibrate. Only one was replaced bccauoe of
the . lead time needed to manu{actULe a. “eplacemcnt The v1braLJon diminished
noLiceably but was still present. During the summer of 1977 the other
faulty arbor was replaced. '

The manufacturer of the ripuséw worked closely with.the J.T. Meunier

personnel in the troubleshooting and problem solving.

THE CEDAR MACHINE CO; MECHANICAL GRAPE H“AVESTER

Cedar Machinery Co. Inc.

Cedar Machinery Co. Inc., is a large supplier of harvesting and
food proceééing equipment. The company's moét notable farm machinery:
successes were a mechanical grape harvester and a bean harvester, The
plant was located in a city in Westemn New Eork‘state but the cOmpany‘had
representatives across the U.S.A. as well as in Canada, Europé and Australla.

Early development of the grape harvester occurred at Cornell University
and was financed by the New York State Grape Production Research Fund Inc.
The work was directly towaru dovelopment of a vine variety Wﬂlbh would be
easier to harvest mechanlcally. In the early 1900'5, Cedar Macnlncry was
invited to baftiéipate. After a research expenditure of $1,000,000 and 5
years a prototype harvester was built. -

- The first mechanical hgrvcster was sold in New York State in 1968.

By 1970 when H.A. Simcoe purchasad the machinc ‘seventy had been sold.
The harvester had been modified fof_Canadiau cobditions (the bottom conveyor
configuration was lowered). In 1969 however, the'Canadian winéries wanted
Woye time to study the effects of mechanical harvesting'on grapes. This
delayed -adoption by the growers. _

Since it was intreduced in 19686, Cedaf'Machinery Co. Inc. has simpli-
fled-and improved the basic havvester. Fubdamentally the machine received

at Yrovincial Wines was the same as the one H,A. Sincoe purchased.
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The company provided start-up support and documentation to all users.
In practice very little service support was nceded.
Cedar Machinery_Co. is ths leader in the manufacture of grape har-

vesters. Only recently has any significant competition emerged.

H.A. SIMCOE LTD.

H.A Siméoe Ltd, is one of the largest indepeundent grape growers in
the Niagara peninsula. In 1972 the cowpany worked 500 acres for total
revenues of $250,000. In 1970 the company acquired a mechanical grape
harvester from Cedar Machine Co. and thereby became the first_Canadian
user of the unit. | ' N

During the late sixties tﬁere was a significant decline in the avail-
ability and quality of grape picking labour. Hand picking persoﬁnel wera
ﬁsually»transients who afrived for the harvest season in late Sepiember.
Because of these labour problems H.A. Simcoe Ltd. purchased a mechanical
harvester in 1970. . | -

In Septémber 1970 the machine was driven into the vinevard for the

first time, Initially, minor problems arose with speed settings ard support

aquipment co-ordination but on the whole the harvester functioﬁad very
well., Later a problew with excessive conveyor belt shrinksge became
abparent but was never severe enough to interfere with production.

The harvester was more reliable and less weather sensitive than hand
picking so the 1970 harvest was very successful.. Meéﬁanical harvesting-
necessitated several changes in the operation of both the grower and
winery. ﬂ,A. Simcoe had to be more carveful of cleaning techniques with
the harvester than with his other machinery. The winery insisted oo much
faster vine to vat times becausc mechanical harvesting yielded individual
grapes rather than the whole grape bunches received from hand piéking.‘

The harvester separated the individual grapes from the stews and a great

deal more juice flowed into the container. Consequently fermentation began

much earlier and required that the winery start processing sconer.



PROVINCIAL WINES LTD.

‘ Provincial Wines 1s a large fully integrated wine producer with
1000 acres of Vineyafds located in the Miagara Peninsula. Total revenues
in 1971 were $14,850,000. The company owned and harvested vineyards,

produced a variéty of wines and sold their products both throéugh Provin-

~

clal Liquor marketing boards and their own stores. In 1971 because of the.
declining avaflability and quality of transient help and an increase in
the labour cost, the company purchased three mechanical grape harvesters
from Cedar Machinery Co. Inc. -

Much time and effort was devoted to planning and designing a bulk
handling system which would accomodate both the growers’and.the winery and
achieve reduced vine to vat time. Eventually the winery and vineyard
managers developed a system of "tote-1ift" bins for the field - 4 ton bins

. for the trucks. These bins were designed to feed into a new 120 ton/hr.

_ continuous unloader at the winery. There were 200 independent growers

- which supplied the Provincial winery. They had to be'educated:in the new

wvay théir grapes were to be delivered. Thirteen. independent growers also
- ~ bought mechanical harvesters in the arvea in 1971. | _ "
Proviﬁcial‘s'staftnup experience was very smooth and only minox

- problems such as conveyor belt shrinkaze occurred. Provincial:followed
the recommended cleaning procedures very cloéely,'but‘Some independent
growers experienced severe breakdowns because they did not clean their

machines pfoperly. | _ o

The uge of the mechanical harvesters and improved material handiing
at Provincial was a great success. Fully 60% of the original capital cost
of $110,000 was repaid in the first year's savings.

THE PREPAC MILK POUCH MAKING MAGHINE

ChemCorp of Canada Ltd,

ChemCorp of Canada is a large, international chemical company. During
the early sixties the marketing department was looking for ncw polyethylene
. film warkets. A machine known as Prepac was being developod in France to.

continuously package liquids. ' ChemCorp became the lisencee for Canada,
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Barly development of 1ls ‘machinec . took place at the Chtmborp Moutlcal
office in 1964. In 1Y65 an experimental ‘installation was set up at Can-
adairies Ltd. Significant machine modifications were made during and after
this timg‘and in 1967 a limited seals production installation‘wés set-up
at Laiterié.Bon Chance Ltee. This experience of fered iﬁé ChemCorp befﬁ
Sonne] Lhe opp01tun1fy to dovnlop Lh01r skills with the Prupac unit, There
were only 4 ChcmCoap technicians 1uvolved in thc progect at that time.

In 1968 Laiterie Pierre realized the market ‘potential of the pouch-
pack and became the first largescale user in North America. Further dev-
elopment took place at the installation and after particﬁlarly in the‘ﬁ
A service afeé. The ChemCorp_service department iﬁcreased both.in Size.and
ELletlce. At Laiterie Pierre Ltee there were no maJor start—-up problems
except for some famlllarlzatlon and packa glng operation development.

By 1971 and the Northern Dairies Ltd. installations, 140 machines
had been sold. The machiue.had been imprdved since 1968 particularly with
improved maintenance featurés. The ChemCorp sexvice department_was well
exper:enced and much larger. than in 11968, ‘ .

A new double spout unit was 1ntroduced in 1972 and bau an output

~Trate iwice thai of the yLbVLqu model,

Laiterie Plerre Ltee,

" Laiterie Pierre is a large diary located in the Province of Quebec.
The company deals in fluid milk, ice cfeam; various fruit juices aud other
related products. Sales in 1972: Werc expected to exceed $13, 000,000.

In 1908, when the company acquired the Prepac pouch making machine qaleb
amouptcd to $9,000,000, A significant proportion of this increase was
due to the introduction of milk in pouch—packs. ‘ _
~Glass botLlus, pure~pak cartons and plastic Ju s existed in different
sizes in the Quebec market. Plastic Jugs- were the only 3 quart containers
available in 1968. The jugs were of poor quality and were subjeclt to taste
and volume varjations. In an effort to maintain the 3 quart:containor
mdrket,;Laitcrie Pierre adopted the P:epqc machine which packaged mllL in
single plﬁstic pouches. These single quarts, however, were sold in pack-

ages of three.
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The start-up was reasonably smooth but some time was neccessary to

find an cfficient and economical techuique for packaging the pouches.
New maintenance skills also had to be learﬁéd'on the job. Sales incréased>
quickly and the machine mét the production demands. The pouch—pack was
such a sales duccess that the company ordered three additional machines
within a month‘of the initial start-up. | V

he 1argést measure of success was a 15% increase in domesticvcon—
sumption of fluid milk between 1968 and 1970. Currently'ppucﬁ~packs supply

almost 50% of the total milk market in the Province of Quebec.

Northern Dairies I.td.

- Northern Dairies is the only producing dairy‘in a medium sized Ontario
»city.' Sales in 1970 were 83,663,000, Plastic milk jugs were prevelant
but in 1970-71 were increasingly criticized for volume and taste variations.
Since 3 quart plastic jugs were the only available container of ﬁhat size
Northern Dairies was compelled ta find an alternative. In 1971 the company
Purchased a Prepac milk pouch making machine from ChemCorp of Canada.

After the installation, the tompany ehgineer‘spent three days in train-
ing at the ChemCorp Technical Services Office £o learn the operating and
maintenance éharacteristics of the machine. A ChemCorp répreseuhatiﬁe was
present at the time of installation to supervise start-up and debugging.
Often one week of tests the machiné was rumning at full piroduction. No
sighificant-problems arose until 1 year later when the Prépac unit was
placed on two shifts. The difficulties at that time were not severe and were
attributed to an absence of daily maintenance. |

The managemeﬁt at Northern Dairies felt the'Prepac machine was a
success. By December 1971, 11 months after start-up, pouchupaéks represented‘

40Z of the company's total wmilk volume. -
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EQUIPMENT ACQUISITI'N AND STARTUP,

A Conceptual Framework

Whether a company's startup and operating experiencé with new man-
ufacturing:equ;bmént is suhcessfu1>often depends upon decisions made and
action taken months.pfinr.to installation. The user's specification of the
equipment performance he desires is an obvious exaﬁple. Thus in each
instance our research covered the interval between the'decision to acquire -
a machine to the time that startup was complete. To facilitate our study
and analysis the activitiés involved were arbitrarily divided into four
Stages: equipment selection, pre-installation, installation and start-up.

Exhibit T jllustrates the four phases in the acquisition and startup

At the beginning the user becomes aware of the need for new equipuent.

His'motivation may arise from several sources - .new products, need for .

additional capacity, equipment reﬁlacement and so forth., At that point he <
specifiesuhis needs, His ndnimum'specifications would define the desired

functions and output rate. He might also specify other feztures such as

adherence to National Machine Tool Builders Specificatiéns, standardization
electric drivés, hydraulic fitrings or tolerances to be held upder-pro~
duction conditions. He may also undertake an evaluation of the character-
istics necessary for the new equipment to integrate succéssfully into the
rest of his manufacturing gystem.. In other circumstances the opposite may
hold - the uscr has to evaluate the potential changes in the rest of the
manufacturing system to accomodate the new equipment. In any case there
are opportunities at the time of specifying equipment and evaluating altex-
natives to avoid problems throdgh analyses such as the above. Often the
involved manager will consult with operating and maintenance prrsonnel to.
ensure that the new eguipment's specifications feflects theiy ncéds and
circumstanécs, | _ »

Tn the Seéond ﬁhase‘(after'placing the order 6n-thé sﬁppliér} ﬁanage~
wment usially has time te anticlpate problems and prepare fox jnstallation,
start-up and normal operations, During this‘timc.the aquipment is being
manufactured. _In,casés of new innovations the samc usefs monitor the

srogress of the equipment and ensure that adequate testing of the machines
g ‘ , :
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takes place prior to delivery. Some companies Insist on tests using

production matevials, fixturas and-tooling.' Performaﬁcc deficiencies thus

identified can usually be ‘remedied faster in the suppllcr s plant.
During this time also the user can organize pre-installation t1ain»
ing of opera101 and malutcnance perwonnel and duvclop mnthodo and pro- -

cedur es for operatlng, trouble~shooting and maintcnanco of the equipment{

All of these measures have been ur111 ed at one time or anotlor by manufactur-

ers ncquiring special. equipment or . 1ntrocu01ng manufacturlng innovations,

'As in Phase I management must eva]uaLe in each case the potentJal usefulness

of such checking and preparaulonTm-AnAalternatlve is to depend on the
supplier to provide30perationa1’equipment, tralulnn and bﬂ01~up selv1cc

Phase III, installation, is mdstly a technlcal affair. With 1nnovatnons,
however, special care may be needéd. Managerial effort may be needed to
ensure that adeduate information is available, special Sltin” requirenments
are met, approprldte skilled personnel are present and approprlqte manage-
ment controls are utilized. - .. ) ,

In Phase IV, StQLt~Up, the equipment must be brbdgﬁt to acceptable

operating .performance. Invlarge or complex installations a specific start-

“up procedure may be desir le. Elements of the machine could be cperated

and adjusted indepen’ently until the whele is checked out. Then Full
operatlonq could be tried. During this time operator and -maintenance .
training is important. Specific orpanization to ensure tha t this traininé
takes place may be desirable. In complex equ1pment an 1nfornatlon system’
to record system malfunctions for later diagnosis is sometines used.

Given that the new machine is an impovtant part of the plOdULLLOH system
dovntime. for repairs could be costly in terms of loot output. ~In ecach of
the installations studied this condition was obtained. In such circum-
stances methcds and procedures designed to quickly diagnose probiems.and
restore opération can have high utility. In theose situaticus where a new

Mstallation requires significant debugging lack of the above organization,

nethods, and procedures may, in the extreme case, result in failure to achieve .

designed output levels.

The supplicr's involvement starts close to the beginning of the acqui-

‘'sition process. His rolc varics from a passive rCspbuSQVtc roquested

tenders- throngh to active promotion of the idea of utilizing his cquipment.

s A mgersar
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-Similarly in installation and start-up his participation depends on many

factors. _ _ o
Smaller éompanies depend heavily on their suppliers for techaleal
advice and assistance. They u5ua11y do not have the trained personnel to
be s21f sufficiént in assessing equipment alternﬁtives‘or.developing plans
. to install and operate manufacturing equipment innovations. - '
In the study the actions taken by the user, his dependence on the
supplier, énd_the help récéiyed from the supplier iﬁ)each of the four
phases were examined. In:the‘following~chaﬁters ver describe first what
the users did and Seéond'whét.their suBséquent experiauces‘wefe“. ThroﬁghOut;

the interaction with the supplier is documented.

O
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CHAPTER IIT

: o ACQUISITIONS OF MAMUFACIURING INNOVATIONS'

Summary of Findings

This chapter outlines some general observations about how the com-

panies sLudled aquired and started-up their new machinery acquisitions.

We first compare . all “early adopters for common and dlffereatlatlng features.
Secondly we look at the later adopterq within thc same’ frameworK., Fin-
ally, we examlnc the 51mllac1t1es and dlfferences of early adopters

.

versus later adopters.

The Nature of Fach deuqrr/

It is worthwhile in ordexr to gain an insight into the context of each
cbmpany to examine the natﬁre of each industry. None 6f the three wood-:
working, dairy products or grlculture is based on advanued technoliogy.
This characteristic has interesting attltudlnal CLﬂsequences which will
become apparent in looking at their approaches to adostlon.

Mechanical grape harvesting® had very profound consequencee on one

fundamental characteristic of the industry. ‘It shifted the user from what

- was formerly a high variable cost la sbanr intensive ouplaf‘on to a high

fixed cost and capitél inténsive operation. The~nature of the end- preduct
changed with mechanical halveqtlpg as well. Hanc pLchd grapes v vere delivered
in bunches vhile mechanically hqrves“md grapes were delivered 51nvlely
While evaluating the mechanlcal harvester the user then must take into
account the change in the grapes as delivered. This characteristic delayed
aioption of the harvester by one year and suggested the develcpment of a
new handling‘system in each case. The wineries wanted to study stem]ess
grapes because they could lose more JU1C9 in Llanslt then hand picked grapes,
What. had been a relatively unlmportant consideration (dellvery.tlme) before,
became very important with the use of mechanical harvesting.

. The WOOdWOILLD“ business is somewhat labour intensive because of
the varlablllty of the raw material, At -the ripping station, for instance,
a skilledsopcrator was needcd to select the best widths from a board with
as little waste wood as possible. The electronic controlled rip-saw was
a machine with the potential for both increased speed and improved width
judguments. The presence of the new rip-savw had littie or no cffect on the
Surrnhnding operations or the operating chavacteristics of the plant. It

was anmply a better way to do the Y\qullcd op01ulJon.
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A historical-concern of the dairy induStiy has been fo iﬁcréaSewtotéi

sales volume. Milk- consumption is more or less .related to populatnon

and there have been few dramatlc changes in total gallonage. -Shelf llLe
also has also been an important factor in the dairy business. Milk must
dlways be fresh. This.ncCessity in ﬁurn affected dairy delivery schedules.
The pQuchApackaaS alﬁrodu¢t‘iﬁnovation'for the dairy industry and affected
these fundamental industry- operating characteristics. Laiterie Pierre

Ltee increased their gallonage by 15% in- the year -after the introduction of

the pouch~pack. They improved the delivery performance because pouches .

were easier to pack and the.shelf life was doubled.. T

"EARLY ADOPTERS

(qudbine Industreis Ltd., Leiterie Pierre Ltee. H.A. Simcoe Lte )

Size and Organizational Structure

Of the total sample of six firms. the early user category contains

both the smallest and the largesf. H.A. Simcoe Ltd. has both the lowest

'reQenues'($250,000) and the fewest number of empioyees (6) while Laiterie

Pierre Ltee has the 1argest revenues (§12,002,000) arnd cover 100 crmpleyees
Woodblne Industries is in between wi fh $10,000, OOO in qa1eu and about
30 employees. , . ' ‘ o

The organizational structure of each differs considerablj. H.A.

Simcoe Ltd. is a family operation with only three peimanent.nonnfamily
enployees., Decision making at Simcoe:is on a very informal basis. . Howard
Simcoe described the decision process coucerning_the»harvestér as "thinking
about it for a period of time'". There are no formal budgeting or control
systems. The company harvests primarily grapes for sale to wineries and
food processors, however, they do giow some‘batley and other-grainé.

Laiterie Pierre Ltee is more formally organized. There are two divisions
within the company, ice cream and f£fluid milk. The d<cision process at
LalLGTlO Pierre Ltee is more formal and otLucLuvod than that at H.A. Simcoe.

The cowpany OrgﬂULdﬂLLOin-utrULLUIG consisted. of the President,
L}PCULJVO Vlce Prv°1dnvL Lontrollel, ud]C th goer 1nd onducLJun hanaber.
The Fxceutive Vice Plcqldent wvas the effoctnve operating head. The President
had final authority on major financial or marketing watters but relied

heavily on his Sales Manager and Controllex. The milk pouch decision was
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ultimately made by the President but all the research and evaluation was
performed by the company .Controller. aund the Sales Manager.. (Since that time
1968 ~ the Sales.Manager has been promoted to Vice President of Sales.)

Woodbine. Induktr es Ltd. is functionullyuoyganized.. There is a Pres-

_1dent ‘General Manaoar, Sales hana er and ProductioﬁvManager. “The President

-made: ‘the final dec1snons on’ maJor [1nanc1al matters quchcL on]y to the

approval of the principle shareholders. The company was grow1nw rapldly in

1969 and organizational changes where taking place to handle this growth,.

After the fip~saw was acquired chaﬁges continued with the creatiou of an
Industrial Engineering Departﬁent. At the time of the rip-saw acquisition
a rigorous maintenance recording system did not exist. Recently one was
developed. The stﬁdy and evaluation of the ripping prbblem was under~

taken prlmarlly by the General Manager who was aidad by the President.

Approach
In addition tothe organizational and industyry features outlined above

there are some notable obscrvatnons in the way the early adopters address-—

ed the issue of dnnovatieon pdoptlon.

Similarities: ‘
Some features of the appfoéch to  innovation among our ssmple. of early
users appear similar, .

1. .Although the operational problem which create the neeﬁ for new
imachlnery in each of our cases differed, in all cases the p:oblem
vvas fundamental to the contlnued success of the company. Wood~
bine Industries needed more capacity, Laiterie Pierre Ltee needed
an increase -in sales volume and H.A. Simcoe Ltd. nc:ced a reduction
in labour costs. ‘ :

2, 1In allAgases both the decision makersvéud project participanté
were one and -the same, The participants in the dccisions wgré
thoéé ﬁppéf and top ménagéfé.with>s{gnif"cant operating res spon-~

sibilities.

"in-hotusc" maintenance and operating

3. In all cascs the existing
skills were considered adequate with respect to the existing

equipment.
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4, '%olearly uSér‘propared'anyvformal vauiéition plan. - Once. the
machine was-orderéd very little préparntion was made other than some
utilities set-up and plant .layout ch5h308, The users assumed that
the sgppliérs would pfovide such things .as traininé; testing,
documentation and start—up-procedure; ~The.early:usefs viewed the
new~ﬁachinefy'iﬁ the same way és part capital acquiSitiohs.

There were other machines available at the time of each adopticn.

T n

At Woodbine Industries Ltd. the‘manégement examined other available
rip-saws and methodically eliminated the 6nes they felt to be
unsuitablef'.At‘the’time'of the Laiterie Pierre Ltee Prepac
installation, one other milk pouch maéhine was available hut.had
not been developed or installed for Canadian conditions. 'Ité
function howevér was fundamentally the same. The Cedar Machine
~Co.-;‘Incfgrape-harvestenwm the only self propelled machine.
available but there was another tréctor?towed unit which was abail-
‘able-in 1970. The innoystion in each case had unique operating
characteristics. 'All were covered by onerr.more patents..
The other available‘méchines performed a similar fﬁnction in é more
‘conventional mammer. Fach innovation offered significant

advantages over conventional machinery.

Differences:

The differences in approach to acquisition of manufacturing innovation

-also provide insight.

1. Only Laiterie Pierre and H.A. Siﬁcoe placed emphasis-én good

service and high machine reliability at the time they were eval-

uating possible machines. H.A. Simcoe knew that. Cedar Machine Co. Inc. had
‘historically built feliéﬁle ﬁachiﬁef§ énd trusted‘that répﬁcation.
"Similarly Laiterie Pierre Ltee knew of and trusted the réputation

of ChcemCorp of Canada Ttd. . AsAa bprderliné case tir, Forbes, V

Geuétal Man@gcr.at Woodbine iudustrie35.did view the close

availdﬁilify cf Tcxés Mﬁéﬁinarics Canﬁdiqn‘rcprcscutétiVG as a

factoy in service reliability. lic also tried not to be the

recipient of the first saw built although in the ¢nd he was not

successful,  Beyond the evaluatlion stage the users did very
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to prepare themselves for'the changes their néw machines réqdiredf
"2, 'Wdodbine Industreis Ltd. ‘was the only.carly adoptex which did not
have ‘exposure to some production installation or test facility
prior to delivery. The Lgiterie-?ierre tteé-people studied the
Prepac machine at Laiterie Bon Chance Ltee. Howard Simcoe studied
the H4tvester while it was being built at the Cedar Machine Company ...

plant.

Summary: )
. From thesc general similarities and differences n approach by early
users several points bear-repeating. ‘ | ‘
1. In each case the choice of equipment was made by managers with
operating responsibilities. . _ ‘ |
2. In general few preparations were made to develop the new operating
and maintenance skills required prior to equipment installétion.
3. No éarly user prepared a_formal acquisition plan but one later
adopter did. . "
"4, All users depended on their suppliers for training? tropb1e~
shooting and debugging services.
A summary of the approaches used by early users to the decision and:

preparation stage of the innovation acquisition appear in Exhibit II.

LATER ADOPTERS

The Kature of Yach Industiv

In each éase,'thé-natufé bfvﬁhe industrieé did not chaﬁge particulaxrly
between the time of adoption by .early and later users. In the dairy 7
industry there was no other electronically controlled machinery available
in 1971, Similarly in the woodworking industry between the Woodbine
installation'of 1969 and the Mcunicr. installation of 1970,.no;ncw.alterf.
hatiVGS'came to. the matkgt._‘Thc woédwoxkihg_iudqstry, hqwcvc;;_rcgentlyr
has seen more clectronic machinery. Marcel Lalonde, General Manager at

J.T. Mewnicr, said that there was a definite trend to clectronically
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“8imilarities and Diffexonces in Machine Acguisition .
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Similarities and Differerces in Machine Accuisition
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controlled machines and that eventually he would need to hire an elec~

tronics maintenance specialist. In grape hérveéﬁing as in other forms of
agyiculture there is a distinct trend to mechanizatioﬁ. Although the
mechanical grape harvesting is the most current grape industry innovation,
Mr. R.L..Taylor, chief engireer at Cedar Machine Co. Inc., predicted that
eventually grapes will be picked'an&'crushed in thé field. Right now,

he added, it costs the grower morevto remove grapes from the field than

to pick them.

Size and Organizational Structure

Roth Northern Dairies Ltd. and J.T. Meunier Indj_are small_bperatious,
Each have annual sales in the neighborhood. of $3,OOO,OOO;HJPfovincial
Wines-alterhativély is a much larger company with annual sales of $15,000,000
in 1971. |
Organizationally Provincial Wines Ltd. differs considerably from the
other two. Provincial has two major operating divisions, grape growiing
B and wine making. The grape harvester decision was made by the Director
of Viticultufal Research, the Vineyard Superintendent and the Wihery
L ' manager jointly. On the basis of their evaiu;tion aﬁu.rﬁc?mmandatianAthc,_
Board of -Dircctors gave £inal apéroval. The decisiocn pProcess was meth~'
odicgl with the three participants evaluating_all.aspecﬁs of the proposed
aéquisition and planning the change-over. The grape harvester was studied .
in the field before the order was placed, the pafticipants corresponded
vith the manufacturer several times dﬁringICOﬁstruction and designed a
builk handling system. . They worked both with the supvlier and the. indep-
endent grape growers to coordinate the'acquisition of mechanical harvesters,
tote bins, and the other hardware necessary for the changeover.
The organizational structure and decision process at J.T. Meunier
and Northern dairics was iess formal than at Provincial Wines Ltd. In
both casesithe'principal owners of the company actively.participatéd in
the evaluation of machinery:  They also made the final choice;..- |
Thotins Méuﬁier,‘the"comphny:Presideﬁtfaﬁd foﬁudér;'accbmpﬁnﬂed by Marcel -
Lnlnndé)tha'compnny treasurer, visited a woodworking wachine show in New

(’“) Orleans and there were first exposed to the rip-saw.
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These two men comsulted and visited a simllar rip—saw installation together,

Shortly thereaftcr Thoma; Meuniler. decidod_to buy the Texas Woodworklng

Co. rip~saw. He was at the same<L1me.reorgaa14Lng the plant in order to
achieve increased capacity. Thomas Meunier had in the past designed
machinery for specific application, developed new window styles and
examined propésed'new machiﬁéry.' Slmllarlv at Northern Dairies Ltd. Mr
Evens, the President, and Mr. Wllson its General Managcr after having been
exposed to various machine salesmen after the 12 months..prior to 1971

dis cwsed the avaiiable machinery and agreed that ChemCoxrp of Canada

. Ltd. offered the best alternative.

Approach
The way the late users approached the installation and start-up df

particular machinery contains some worthwhi]e observations. The innovations

had been installed in other plantq to varying extpnts, however, tney

still represented a distinct and‘Slgnlflcant process change for the companies
~.concernsd. . An exception to_the definition of later adoptc;Svcould be .taken
with the J.T. Meunier installation because that company'tqok‘the second
“machine bullt ty Texas Woodworking Machine Co. Overfbne hundred of each .

machine had been installed when Northern Dairies Ltd. acquired the Prepac

and Provincial Wines Ltd. acaulred the grape harvester. For these users’

the machine represented new technologies to their 1espeLL1VL businesses

even though many other installations existed.

Similarities: )
The late users all managed the acquisition of their new equipment in
approximately the same way:
1. A1l dOC¢910n m1kGTb were pro;ect pnt.lc:pantn and were Pr]nCdelS
of the companies or operating managers. ‘ ‘
2, The skills.availablc in each company were notably different than
.. ‘ - the skills required by the new machinéry. This problém‘was -
. . overébmé‘jdiﬂtly with-thc_éubpliér‘af the Provincin1 Winésttd{*”

. © 7 {nstallation. Oa the rcécommendation of the Cedar liachine Co. Ine.

O
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the management at Provincial Wines designed a new bulk_handling
system. Since many of~thé:company's grape suppliers,were‘inr_w;_.
dependent the plan included'trainingAandﬂeducating the growcré
in the use of the harvesters and. the changes in the ways‘grapeé_
would be handled. The plan included viéits~and consultation
with Cedar Machine Co. during the machine construction stage.

At No%thern'Dairies Ltd. the company plant engineervattended.

at their invitation ChemCorp Technical Services Office for pre~
installatioﬁ training and familiarization. Note that in this
case the training was proposecd by the supplier.

In all ceses physical preparation of the plant took place before
delivefy. For Northern Dairies Ltd. and J.T. Meunier Inc¢. this

activity involved seéecuring the space and setting up the tuilities.

. w
In the vineyards at Provincial Wines Ltd. some headlands - were

adjusted and some trellis heights raised in preparation for mech—

anical harvesting. The equipment for the new handling system
was also obtained (larger bins, tote-lift wagons, unloaders, etc).

All the late adopters had a choice of machines. Northern DNairies

1-. [ U, I SRR R S D S DRV P, SO SR . PN )
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pouch-producea by .each was gimilar .although the operating tech-
niques varied. Three of the four were Qperating in Canadian-
installations. All but one had been instailed'in Canada with

ChemCorp of Canada Ltd. had the most installed, more than any

of the others. The Cedar Machine Co. Inc. harvestey was the only"

available self propelled unit in 1971 but there was one other
tractor-towed unit. Since 1971 another self-propeclled harvestex,

has become available. There were many rip-saws available at the

time of the J.T. Mcunier installation. None of the others

offered the control features of the Texas Woodworking machine,

however.

% - Land clearance at the cnd of the trellis rows to permit the harvester

to tum.,
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' Differences:l

In cach case the motivation for acquiring the new cquipment differed.
J.T. Meunier nceded an increase in plant capacity, Northern Dairies Ltd,
was under consumer pressure for an alternative to plastic jugs and
Provincial Wines was interested in reducing the labour cost of'tﬁe_harvest.

Othcrwise the-ldate users arc noted for similaritics in approach rather

than differences.

Summary

In suﬁmary, several observations deserve emphasiz, Iﬁ‘the late user com-
panies: | ' _ -

1. The decisions and preparétions_were controlled by the owners
or the operating managers in each company. '

2. .Two of the three companies engaged in pre-installation plaoning and
preparation. In one casc both the user and supplier worked
jointly. "In the other the subplier initiated and carried out
training of the plant engineer, c

3. ALl companics engaged in some kina of physical preparation,

4. Only one ucer had a‘;hoice of available machines which aperated
in a similar way. | ' |

The approaches of the late users were similar. They all treated the

machines as any other.capital acquisition. A summary of these observations

appear in Exhibit TTI.

EARLY VS. LATER ADOPTERS

We are examining the managerial decisions, planning and preparation for

their new equipment made by the early and later adopters. In many ways

the similarities in approach stand cut,

Al) .users, both early and late, used their normal policics and
procedures for aquiring, installing.nnd starting uﬁ wanufacturing equipient.
That the machines, in some cﬁses,.wcré newly daveloped and untested in -
their new environments did not alter the.manngcrs‘ approaﬁhos;siﬁﬂificantly.
They wore aware 6f the newnéss of themachine but depended on past success
with their suppiier's equipment oy his roputation for serﬁicc and reliable

cquipment to offset the risk, R
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Tor the later adopters such depandencb.waé more appropriate. For them
training programs and service packagcs were bette developcd | We will-énlargc
upon this characteristic¢ in” the next chapter. .

Tn all cases, both early and late, the decision makers and active
parLic10ant° were. either the compwuy owners or upper level managers.
Athough in some cases the ultimate authority was with a superior the
effective se]ectlon rested with the operating managers., The absence of
formal machine evaluation procedures and capital axpenditure approurldeons, s
in the smaller companies is not unexpected.and is charactetristic. |

OnJy Provincial wines had a formal acquisition plan‘ “The change in
the condltion of the grapes vhen delxvcrod neccss"tat01 clcsér schééuliﬁg‘
and consequently improved materials handllng. In addltion, COoidination
with the independent growers was necessary. Northern dairies did not
develop a plan. as such although many of thé training and familiarization
functions irn the pre—installation:étaée were initiated by;ChemCOrp of Cah—
ada.. The prepaiatory efforts of_all adopters suggests that there are
two aspects to acquisition planning. Both the user and the supplier can
each have a program for installation of new machines. The bétter the .
supplier's program the more reliance the user can.place on‘hiﬁl‘ In the
cases of Woodbine Industries, Laiterie Pierre and J.T. Meunier Inec. Par-
ticularly the user assumed that supplier would provide many serv1cca
(vis a vis documeuts, training, instruction). In-fact these serv1ces did
not ﬂauella]l e until after stavt-up.

One obscrvatlon emerges about the aval;ab lity of 51m11aL machines
The early users had’ Only one choice. One later adopte1 had a variety of
machines to choose from which performed similar tasks. The ostensible
exceptions are all though the J.T.:Meunier Inc. is an exception to our
adopter definition there is evidence, according to the supplier; that
alternatiﬁe machines were available by 1972. The electrouically controllad
pxesclect-rip”saw, althovvh had no dircect competition, was be eing offered
in diffcrent models by Texas koodvorLLnO Inc. for different performance requirements;

Similarly by 1972 another self-propellca grape harvester became available

“and was vorking in the vineyards of Califox ulu.
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o Brlofly for early dnd late adopters:
kv‘ - 1. The early us ers tended not to. have. formal. acqu151tloa plans.
- "The plans'made by late users were both supplier and user ovrigin~
. - ated. ' ‘
2. The late users ‘had a wider choice of alternatl"euu
< ‘ - 3. All users haa upper manancment part1c1paL10n in Lhe evaluation,
- decision making and implementation of a new machine acquisition.
b, All users assumed the availability'of service training, documents
and 1n"*rucL10n {rom the supplier. | A ' —
5. Wxth early users partlcplarly very 1ittle‘activé.preparation was
carried out for 1nstallatiov.and'étart¥up beyond arraﬁgcment of
physical facilities, T _
This chapter has exémined ti.ce ..o Tland pfeparation fof the new

equipment. The next chapter exc i lin-experiences with start-up and

 debugging.

Sl

©




CHAPTER IV,

Start-Up and Operating Experiences

Summary of Findings

Depending.uppn the amount of pilétAwork, the nature of.
the iunovation, the s@ppliers experience and policies and
g0 forth; the.early adopters of a manufacturing innovation.
starts his néwly installed machine under a certain amount
of uncertainty as to its initial performance. In Chapter
III we noted the preparations made for.start—ub, operation
and maintenance prior to installation by both customers
and supplieré. " In this chapter we examine their start-
up and operating experiences. First we will examine
early users, Woodbiﬁe-Industriés>Ltd.@ Laiterie Pierre
Ltee, and H.A. Simcoe Ltd., followed by late users,

J.T. Meunier Inc., Nofthefn Dairies Ltd. and Provincial
Wines Ltd. Finally:this hhapter»attempts to classify
consequences according to early or late users and relate
these consequances to thé prgparﬁtions made.

The task of'equipment'startnup ranges from simplé‘
turning on of a switch through to long complex proéedures.
A small standaxrd drill press, for example, usually can
be insﬁélied and operatedAsuccessfully with no spegiai

effort or organization. On the other hand a steel roll-

~ing mill is usually started-up in stages with careful

checking of individual control devices, conscious

"synchronization of related sections and several weeks of

trial runs and cperator training. Between these two
extremes are many iﬁtermediate approaches which may be
appropriate depending upon the.characﬁeristics of the
specific dinstallation. ‘

The equipment in our sample represents by size and
complexity a middle range. Each represent3 a manufactur-
ing innovatioh with all its potential unccrﬁainty of ‘

performance.,
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_ In chapter III we noted that ‘all adopters, both
early and later, for the most part prepared for the new

eduipments by preparing facilities to receive them.

Little in the way. of training.ot deve1cpmeﬁr of new
peratnng and malntenauce procedures took place. The

managers in thcse companles tried to attaln some assur-

ance of.good guldance in these matters tnrough the éelec~.

tion of suppliers with good reputations{ The subsequent

experiences varied and in the following pages we describe

in what ways they varied. First we examine the early
adopter.
Some experiences were common to all adopters. In

each case the supplying firm provided technicians at

start-up to supervise and provide instruction in operation; .

maintenance and t?bubieshooting. The amount of f%me

spent and kind of éSSiétance provided varied, however, and
will be disc u58°d‘bélOW1 All users installed peripheral
material handling equipment with the machine under study.

red

’—-

In som¢ instances the peripheral eguipment also requ;

subsequent development or improvement.

EARLY ADQPTERS

The le ngth of start—up varied from one day for H.A.

Slmcoe Ltd. to several months for Woodbine Industries

Ltd. . In the Iattér cése two years passed before we can

say that all the initial debugging problems were comn-
plcic]y resolved.. In eePlng factors that influence such
experiences we looked to the service prov1 led by the
supplier, the amounr of field tes L"ng,‘LhL equipment
rcceivéd prior to-the-lns allation and the procedures

and organlaatxon utnlj :ed by the users to develop the

expertise in opelatlng and maintaining their new machine,

‘The start-up e\pellonccs of early adopters, unlike

their pre-ins ,alldtion preparation; are more notable

s
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{j? . for their differences than their similaritiecs. Some
B reasons for the differences are apparent and will be

discussed later. TFive similarities stand out.

1. All early users installed some amount of per~.
ipheral éqﬁipmentvat the éame time the Inuovation
was béing_iﬁstalled. At Woodbine indust:ies Ltd.
special transfer convéydrs and a unit called a
Mtilt-breakdown hoist" were needed. At the
Laiterié Pierre installation tih~tieing machines
vere écquitcd'for the pouch-péckaging process,
H.A., Simcoe Ltd. acquired new grape bins to handle
the increased,production'rates, These periphéral:
devices;were'ordered prior to thc“arrivai of
the main machines but were delivered at about

< ' ~ the same time. -All our early users needed
édditidﬁal’equipment,‘particularly for materials

_5 , . _ handling, to suppart-the new machine, in-cach:

cases  there were no major difficulties with
the peripheral equipment. The tilt~breakdown
hoist was a widelj used unit in the woodworking

busiﬁéss;lbut\at Dashwood Industries Ltd. a

spécially(designed tier separator was also needéd

because of that company's particular raw maﬁerials
storage System. Before the Laiterie Pierre
installation .the tin tieing units had been

used on other packaging lines but unot in dairvies,

After installation the company also discbvered

that milk pouches could not be.pucked in ébn»
ventional wire cases because of the -risk of
puncture. ’Consequently,'newiplastic cases were

.acquifed. For early uscrs.in genecral the

periphorﬁl equipment needed to make the ncw

N machine compatible with the existing operation

.
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ﬁas specified early, usually by the supplier.

For all early adopters supplier technicians
vere plc ent at the time of installation and
rgmained through the initial-étart—up period.
At Wob@biﬁeAIndQStries:Texas Woodworkiﬁg Co.
representative remained for three weeks. - He

adjusted and tested the: 11p~de ano gave company

personnel opelating and malntenancg instructions,

Similarly at Laiterie ‘Pierre the‘ChémCorpqpeqple
provided similar.service for the initial two
weeks. Perhaps because H.A. Simcoe was an

early user only in Canada and'his machine had

extensive field tests prior to start-up, the

»supplier representative did not remain very

long. He stayed only for the first day but
was available on very: short notice. ‘
At Wocdbine Ltéd. and Laiterre Pierre supplier

representatives as well as ensuring their

respective machine started adequately, also

gave informal instruction_to maintenance and
operating personnel,. Usually the plant maintenance
crew uorked closely with the technician. Dur-
ing start-up and debugging he pointed out
possible troublespots and demonstrated methods
of repair. At H.A. Sincoe such instfuétion'
was morc limited.. Oun.the other hand the .
documéntatiou of operating and maintenance
instruction provided by Cedar Machine Co.

was much more extensive than for the other
early_adopters.n For thesc customers: there

was no formal instruction in clecirnnlca, foxr

instance.




At.dur'thrge early'adoptérS’most tnitial
efforts ét'stdrt~up were devotad to obtain-
ing addeptabie‘pfodﬁétion.rates.” At the
Laite:ievPierré installation mgch time was
Sﬁeﬁt‘aeveloping an effective way to package
the quart pouches in'th:eésl' At the Wbodbiné”
plant_thé.Texas Machine Co. tecﬂnicians dealt:
predominantly‘with'vibratiqn_and_confrbl

problems., Although Cedar Machinery's tech~

nician emphasized operation of the grape

harveéter initially he specifically worked
to achieve coordinated fan, conveyor and
harvesting speeds for different grape.
varieties. The maintenance procedure and.

timing were also emphasized.

-~

.

Many maintenance aﬁd operating pechuiqﬁes;
were developed on the job at the time of
jnstallation and start-up. As mentioned
earlier the ChemCofp people duelt at 1eﬁgth on
improving packaging techniques. An econonic

balance between Prepac output, tin-tieing

machines and the number of operators had to

be found. The skill at disassembling and
adjusting the rip-saw was develoﬁed By the
Woodbine Industries Ltd. personnel during
and particularly after the starﬁuup period.

The self-~déevelopment required of early users

‘'was neccessary because many maintenance and.

operating techniques had not been firmly

>establishcd by the suppliers at the time of

installation. The degrce to which this

development takes place at an ecarly installa-

tion depends, it seems, on the number of




ﬁﬁevibus-instqllations experimentﬁl-or"otherv
“wise of each machine;'fIﬁ OUYLsample‘thé ‘
number of previous installatious varied from.
a low of zero for the rip~saw, to two for ‘
_the Prepac machine to a high of sevénty with
the grape harvester. The degfee>of eéfly
user techniques development roughly corres-

ponds to this spectrum,

In all cases there was eyidénée that the
wvidespread expectations of the early‘adoptérs-~
for start—up'assiétance and advice were not
fully realized. There was no formal doc-
umentation provided until after thevstartéA

up at either Woodbiﬂe Yndustries Ltd. or
Laiterie Pierre Ltee. In both those instances.
as at thé H.A. Simcoe installation some V
operating and maintenance techniques wefe
"developed on the job. 2That is not to say.

that fhe user's assumptions were groundless,
however. All the machinery suppliers. sent
skilled representatives to aid in the start-.
up phase but these representatives did not

come as experienced as the users had expected.-
There is evidence that there is a noticeable
gap between what thg.éupplier feels the user
can do and what the user thinks the supplier
can do. This observation is similar in all
early user cases. More pronounced is the
difference 1n what the user expected aund what
in fact the supplier had. Laiterie Pierrve
Ltec. placed less emphasis on the technical
state'ahd.the service package.of'the supplier -

than on'the marketability of the product




Y

becauseé they {felt such a -large and reputable

éﬁmpany as ChémCorp would be thorough and
reliable.- The management at Laiterie Pierre
had not considcfed that. ChemCorp was reihtively
unexperienced with the Prepac machine and that
they had little exposufe to the dairy'busineés;
Woodbine Industries Ltd. assumed they would

get full documentation of the machine and

that although the machine would be one of

the first ones built it was a production

model and not a prototype. At Cedar Machin-
ery Inc. the engineers translated their
awarenaess of user characteristics, gained

from earlier experience with a previously
developed bean harvester, into design
improvements for operation, and maintain-
ability. The Texas Woodworking:personnel
stated that the technical sophistication of
their machinas in some cases is several

years ahead of the industries ability to

operate and maintain them,

Early Adopters - Differences in Start-Up ¥xperiences

The similarities in experience of early adopters are

over-shadowed by the differences. The problems of start~

up varied from very few to many. Given the similarity

of approach we must look to other reasons for fhe

differences.

1I

The printed information (maintenance manuals,
wiring diagrams etc.) available at the time of
installation and start~up'wcre limited for both
Woodbine Industrics and Laitéfie Pierre. When

H.A. Simcoe Ltd. took dclivery on the other hand,
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the maintenance and operation procedurcs were
fully documented. Cedar Machinery had a

policy of ensuring that operating and main-

tenance information in printed form was. -

available . for the first of any new machines
they offer for sale. Over time, these in-
structions are improved as expérience‘deVelops.
Also, as we have peinted out, altlough H.A..
Simcoe's installation was the first in Canada
it was the seventieth grape harvester devecloped
by Cedar Machine Co. over a period Qf three
years. Thus the quality of the recommended
procedures can be.assumed to reflect "this
experience. ' '

Each early adopter encountered a different
degrec of frequency and severity of sta;t«ﬁp
probiems. At Woodbine the problems were many,

.

varied and largely related to the machine':

8
function. At Laiterie Pierre problems were
fewer and were roughly an.even mix Between
operating difficulties and maintenance problems.
At H.A. Siméoe there were virtually no sgrious
problems either in operation. or maintenance.

If we recall the two experimental installations

priox to Laiterie Pierre's these experiences

roughly correspond to the stages of development

of each machine al the time of installation.

The extent and sophistication of the training
given and requircd seews to be related to the

stage of development of the machine also. The
. 1

ctraining required for the grape harvester was

miniwal but the machine dtself was well
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developed.' At WoodbineAéhd Laiterie Pierre

the training needed was more extensive.

~Although all users recognized that significant

training in some'operational and maintenance
afeés\ﬁas required non took upoh themselves
the development of specific training programs.
They all assumed the supplier's‘téchnician

would provide adequate training at delivery.

A summary of the installation and Start-up experiences

of our cearly users appears in EXHIBIT 1V.

"LATE ADOPTERS

Like the early adopters the later adopters installed

'peripheral eguipment and had the benefits of supplier.

technicians at start~up. *Other similarities of experience

occurred which were not shared with the early adopters.

Specifically:

1"

All:late users had réquively smooth start-up
experiences, ' All machines met required produc~
tion schedules within reasonable lengths of
time., At Northern Dairies the machine was

runniﬁg at full capacity by the end of the

. first week. The J.T. Meunier rip-saw wvas meeting

productién demands within the first three
weeks., Among the later adopters J.T. Meunier's
‘start-up took longer and had more functiomal
problems télovercome. ‘Written cperating and
maintenance instructlons were not avéilablé to

the same extent as for the other two. Relativa

_to the other two later adopters, however, J.T.

Meunier was carly in the game. J.T. Mcunier

received the second rip-saw manufactured,

‘Northern Dairics was about 100 on the list as

vas Provincial Wines. The grape harvester at
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Similarities and Diffe rences in Machine Start ~up

Barly Adopters -7
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e " Similarities and Differences in Machine  Start-Up

.Early Ad-pters
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. Obzervation ¥oodbine Pierx ! Simcoe - Similarities .Differences
rchlams and 5. cpereting bos, Conveyor kelt - predominantly
céificatioans specds reduced i | shrinkage ~{functional -
Ceont'd) feed 250 f£t/min | ircoe developed - {problems arose
to 200. ft/min wetting method
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o 2400 rpm .1 supplier later
, . changced belt
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|- 4. paddle break-
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rods so then : B
bacx to paddles
5. oil filter : » 1 i
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‘Pepaix and : - learned by ’ - both supplier | =~ cleaning, adjust-~ technique ‘= harvester original-
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Provincial Wines Ltd. was succecsfully haxv;sting
by the end_of thc first day. Both Prov1ncid1
Wines Ltd. and Northern Dairies had a few

minor technical problems with the new machinery.

40n the othér Band J.T. Meuniex hédvsome sig-

nlficant difficulties Wth v1braL10n ﬂnd control
circu1try. These problums were m*tigatcd durlng
1970 when the machine was dlsasaembled for
repairsr Durlng this time the plant W¢ shut~
down for five days. The problems cxpe&;enced

at the Meunier installation were less serious
and_persistent than at Woodbine. This dpparent>
exception is more understandable when we

remind ourselves that J.T. Meunier was the

second user of the preselect rip-sidw,

The supplier of the machinery in .cach case
provided more speéific assistance and advice
on troubléshooting and repailr procecdures as
well as operating techniques. The Provircial
Wlnes installation illustrates the 1anﬂasc in
opetatlng 1n£ormat30n ava11ab1e. Howard
Simcoe was present at the: Prov1ncial Wines Ltd.
start-up to advise them on. possible 0perating
speed combinations for different varicties of
gfages. The supplier feprésentative'had‘other‘
ekpc1¢ence with operating characteristics and
was able to PTOVLde further sugngtlons.

Reports were available on mechanical grape

harvesting. DBy 1971 there was information

available on other growers' experiences with
the harvester both from the supplicr himselfl

and other users. ChemCoxp cxplained more




{fﬁ oo » clearly and emﬁhatically to the NOLLern Dajry

» personnc] the cleaning techniques for thn

Prepac machine., Since Laiterie Pierre's
installation ChemCOLp had acquired more exper-
iencc in tne dai*y business. They ‘realized that
hlthough more Lhan one hundred Prepac machlnes- '
had been installed by 1971, electronic controlled
machinery was %fill new: to dairies acduiring
thelr equlpment. The Texas Woodworklng Co. ' . . _
techn;clans wentilnto Lhe J.T. Meunler install~
ation with a greater awarceness of possible
prbblem areas. The Woodbine experienée gen-
erated:séme modifications and changes in

the machine,

3. TFull printed documentation was provided to
both Northern Dairies and.ProVincial Wines.
J.T. Meunier did not receive an up-to-date manual
installation. An operating/maintenance manual
for the rip-sawv was available. by 1971 bur
_cecame obsolete because of the £rcquenL

changes” on the machine.

Late Adopters ~ Differences in Start~Up Experiences

”AmongAthé late ad0p£ers the most notable differeﬁce in
start~up experience occurs when we compare J.T. Meunier
Inc. to the others. . J.T, Meunier Inc. encountered more _
difficulties and the start-up took longer. ‘Siﬁce'thcirs was
only the second ripr~saw installed compared to about 100
for Prov1nc1a]s and Northern's installation'thesc.
difficulties are undcxbtandable., The information avail-
able to Mcuniecr at start-up, (eg. operating manuals,
maintenance Instructions) -was less extensive than for

(’> the other later adOﬁthSI

-
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In éxamining the experience of Northern Dairies
and Provincial Wines it is dInteresting to note that

both had organized start-up procedures. At Northern

. Dairies, the start-up was structured accordiing to the’

supplier's recommendations. The ChemCorp representative
ran water and milk tests whilé he gradualiy increéased

the production rate from 15 qts. petr minute early in

the first week to the recommended rate of 30 qts. per-
minute six days later. At Provincial WihesAthé activities
of the first day of the harvest with the new mechanical A
harvester wefe'coo:dinated-byithe winery not the supplier.
Provincial's plan was important not only'because mech-~
anical harvesting was new to them but also because
nineteen other machines were being started up- at the

same time .and all supplied the_Provihcial'Wines plant;

It appears worthwhile for a user company to have a_
start-up plan but each particular situation dictates

the extent to which the onus is on the user or the

‘supplier. Either way 2 less successful result, according

to participants in each situation, can be expeccted if
there is no plan or procedure at all.
A summary of the experiences of late adopters

appears in‘Exhibit V.

.Barly Versug Later Adopters

The most important experiences to compafe are those
of the carly and later adopters. The previous analyses
serve to assess the uniformity (orx lack of it) of =
experience’of_egfly‘adopters and thgn later adopters.
We have seen that the uniformities are not as general as
one might originally expect. Some intercsting differences
occurred which eventually must serve to elaborzte the
conceptual framework for describing and evaluating

technological strategies.
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3. minor prob-
lems with
nandling system

* Similarities and Differences in Machine Start-up
Late Adopters
Ozservatior Meunier Northern Previncial Similarities f£ferences
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Similarities and Differences in Machine Skart-up

ILate Afopters =~ .. -
. Observetioc Meunier Northern Provincial Similarities -Differences .
3. - major over- -~ unit washed
haul each year twice pexr day
T
- maintenance - no xrecords - records con- - twe users began.
A manager main- kept before ox tained number documentation as
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(i.e. new O =
) peconle ox E:i =
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o
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Generally, later adopters had quicker start-ups
and fewer "bugs'" with which to contend. J.T. Meunier
did not experience the major breakdowns that Woodbiﬁe
enéounteréa. Nor thern Dairies took lesé time to reach
trouble-free consistent operation than did Laiterie
Pierre., Provincial Wines had fewer cieaning and adjusting
problems than did H.A. Simcoe. .TheseAdifferences existed
and should ndt be dgnored evehlthough‘thé differences

among the early adopters and among later adopters were

in some instances sometimes greater than those observed

above. We will discuss the implications of this
apparent paradox in the following chapter.
Similarly the amount and quality of information on

equipment operation and maintenance were Letter for the

‘later adopters_thaﬁ the early adopteré.

Tor some early adopters mc printed instructions

wvere available at all at the time of start-up. Yor the

later users and particularly those who adopted more than

two yeafs after the first unit was sold {anywhere)

the information available was much improved. The same
conclusion holds for the number -sand quality of technical
and service personnel available for the suppliers.

The design and construction of the individual

‘machines were different for later adopters from those of

the early adopters. Later din this chapter we will
discuss the evolution of those changes. TFTor the moment
we will note that the changes took place and that a

correlation existed with impioved machine function and

reliability.

In chapter. XIIT we noted that the preparations for

installation and start-up made by our sample companics
vere in goeneral, very siwmilar and regardless of carly ox

later adopftion., After start-up scome changes in company
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organization,'operating‘and maintenance methods and
control procedureé did take ﬁlace.. Some of these changes
reflected direct éxperience. Others o@éurred at the
~advice of the supplier. The early adopters tended to
make changeés in the light-of,experiencét Woodbiné
: | Industries hiféd‘moré éxperienced maintenance persqnnél
and,enlarged their maintenance records. Whereas
Laiterie Pierre revised their cleaning'methbds aftex
the equipnent deyeloped problems, Northern did so on the
advice of ChemCorp. Similarly Provincial Wines wvere
able to use H.A. Simcoe's experience and Cedar Machineries
advice to develdp equipme >+ .ning and servicing:
techniques. ‘ S A
In general six.obser§é?£;Bs can be made‘concerning
the start-up experiences of our sample companies:
1. The frequency and severity 6f problems during’
start~up are nbtably higher with early adopters
‘than with late. These problems seem to be more
‘related to machine function than to machine
‘maintenance, Aé the number of installations
‘inéréaéed, the.étartwup problems became more-

maintenance oriented.

2. The start-up p@viéi_wasAlonger for early
.a&opters than f.:-.Luter adopters. While start-
up can be defir. ! i hany ways for our purposes
it is the lengi. oI time required to achieve

acceptable proauction rates.:

w

- ' 3. There was significantly less .printed document-
ation in the form of operating and maintenance
. , manuals, wirirg ond circuitry diagrams available

Qj) both before and at the time of early adoption,
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4, Our early users had to dévelop more operating
and maintenance techniques on the job than
late users..: ‘

5, The start-up procedure (trial runs, testing,
debugging, etc.) was less structured with early

adopters than with later adopters.

6. Maintenance crew and opérator training Egﬂgizgi“
seéms to be the same in general for both'early.
and late users. In our cases studies the machine
was nevw to both the industry and the particuiar

company. The opportunity
for addition training other than with the supplier
(vis a vis visiting other installations on
their own) in thée cases of late adopters is,
of course, higher, The,supplier‘originated
training available seems to increase for latex
users as well as improve in quality because
of the increase in supplier's experience’
with other‘instéllations;
These expériences indicate that the‘yindé of problems
encountered by early adopters differ from those of the
later adoptexrs. Our investigation into the development

and .improvements to the dinnovation made by the man-

ufacturers dis consistent with this observation.

"Manufacturer . '

In the innovations studiecd some similarities in -
the patterns of development stand.but.‘ The problems
encquntered in the beginning by the manufacturers and
the darly adopters centred on machine function, At
Texas Woodworking problems of vibration and chip build-

up led to changes in the design of the arbor, the edger
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‘operation and the control circuits. At ChemCorp and thedir

early installations problems of pouch sealing and of

‘development ¢f a "tear-away'" spout existed.

As time passed and equipment function became more

‘concistent machine improvement shifted toward improved

reliability and -ease of maintenance. Tcxas Machinerxy

‘has moved to solid state electronic controls for

improved performance reliability. ChemCorp is using more
stainless steel for case of cleaning and hés devclbped
designs that allow quicker and easier access for
servicing and adjustment. Cedar Machinery has made
changes to reduce.the probability.of maChine‘jamming

and parts breakaé@. The naturévand timing of machine

and service modifications are outlined in Exhibit yI A,

‘8, and C,. In Exhibit VII theée changes have been class~-

ified and plofted. In each case the proportion of

chauges in the service package offered by the manufacturer

"plus improvements in machine reliebility and maintain-

o

o
PR
’_J
}.J-

ty improve over time.
Such trends are not difficult to understand. TFor

a new machine containing substantial innovation one

“would expect that initial problems and efforts would

centei’ on machine function. This‘prdpqrtion can be
influenced by,the‘SUPpliér's deﬁelopment policies, of
‘course. Cedar.maphineriés policy of having printed
opexatiug and maintenance~instructiohé available for
the fixst machine manufactured shows in Exhibit VITI.
For Texaé Woodwerking and ChemCorp such policies
were more difficult to achieve. Electronic controls
were new for Texas Weoodworking and devclopment of méin~
tenance and operating procedurcs progressed with field
experience. Similavly ChemCorpfs expericnce with milk
ﬁrocussing was limited at the time of thelr firvst

installations. . Development of machine maintenance

3
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a . Eguipment Dcsiqn\and Coastructlon Changes

Cedar Macntﬁcrv Inc.

-spoxed but rimless
wheel, independent drives
adiustable levels, 4 wheel
steéering.

2. Smith's paddle design

.for conventional trellising

1966

3. -bucket catching systenm -

changed to collector leaves

4. change 2 picce to 1
piece lower conveyor.

2. hydrostatic
transmission

gave greater
control of forward
speeds. :

Chanccs i Before Simcoe Simcoce Provincial After Provincial
1. early prototyges fox 1. rod beater 1. new power plant 1. change censtructien
Ganewva trellising 12696 introduced ve . (Ford o Inter- of ceaveyor belis.
cost 570,000 each. flat paddle nahlo xal)

2. hvdraulic beight C01t201
of lower conveyox.

3. hydraulic. control of
side convevor

4

new pat
1o

e éesign and
ng n

arness=2s

’4.

pris

4]

1. developed some methods

.

did not xnow why problem-
occurred.

2. rermoveable panels around

fans and conveyors.

ELV iceaolhlty

to deal with belt shrinkage-

aulic motor - relocated

l. mud guards and
shields added.

1. new cowlings and sh;elcs.

2. change in pacddle axnm
drives

1. vinevard specification
publishad 63.

2. manual :evised annually. |

4. gua*a“hee 1 yeax.

1. developed more firm
program for bulk handling
system.
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fox ,eraging
because of gr
with variet
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id Construction Changes

Chcm Co"n ¢y Canada Ltd.

~t N
-_.-a....es s

Eod
@ montns

Laiteric Bon
Chance
1967 - 1968

——

runction

1. jaw cooling con-
figuration changed

2. £1ly knife blade

ciranged
3. sealing relay
circuix. ‘

8. acqve red 150 qts/hr

=)
»

removed spout on pouch

2. reglaced jav blade
with heat wirxe arxange-
ment.

1. developad pack-
aging method.

2. studied buvilding

a packaging machine’

1. change heat wire
diameter fox easy
replzacement.

1. first operation/
maintCﬂh“cc rmanual
arrives late.

2. cleaning tech-
nigues and sens-
itivity to moisture
established )

i.
lis

2.

3.

4.

recommended parts
t availadle

hinged jaws

placerment of £ilm
xoil.

DP“LmaulC 1ubr*catlod

chancea

5.

[+ 1)

controls simplifie

roll advance tefion
tape

TA LTOIUK

2. total of 4 people
N Prepac Froject.

ative there

L 4 people total in
department at Chemloxp
2

14

. tle service
reeds :

En
[
d.

1. user ox;erience
with electxonic
machinery improved

3. 8 people invol-
veld (totdl) a
ChemCorp.

2.
sys

3.
of

service - on - call
tem - 7 days/24 hkrs.

better know edge
aalry busxﬂoss.

(D)



%)

(Plottec

EXIIIBIT VII

Supplicer Modifications made at/for

cach Installation
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features and customex service packages understandably

were somewhat dependent upon the scquisition of such .

information. ‘ . | '
This chapter raises a host of questions, We wonder

could some of these characteristies have becn antic-

‘ipated? Could the users prepared better?- Could some

problems have been avoided? What effect did the nature
of each organization have? Whiech strategy was more
successful? Why? Could any have been mpfe successfui?
We have examined what the early users did, what happened
to each as a consequence and from this assembled some
common factors. The following chapter will attempt

to evaluate the significance of our observations.
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CHAPTER V. - oo e e e

~Interpretation of Results

Should a company consider an "early adoptcf" strétegy for
manufacturing innovations? To some extent this question
implies a choice which may not exist, F0r>the manufacturer
who needs additional capacity or who can wqitAnp.longer
to replace equipment waiting for an innovaticn to ﬁrove .
itself may nct be feasible.‘ He must choose now and~if he
does not choose the: innovation the opportuulty to consider

it again in the med:um term will only occur If:

(i) future sales growth requires additional capacity.
(ji} the innovation is so profitaEle'that the new machine
chosen instead becomes economically obsolete.

(iid) existingkequibment fails.

Outside of thé above three conditions if the'innovatidn
is not adopted néw the user will not have anofﬁer 59por—
tunity to considef £t for several yeais.

Thus the adopter is sometimes not able to substantially
shift the.timing:of5an acquisition and the'éa;ly.vefSué later

choice of strategies is not a real one, Evenrwithin this

restriction, however, manufacturers do have choices.. We

can therefore examine the implications for the eaxly

versus latex adopters of specific manufacturing innovation,

The Equipment Cycle

In cach instance the later adopter of each innovation
studied received dn‘improved machine coﬁpared te the early
adopter. The amount of improvemcntlvaried, of course.

The history of each innovation confirms that improvaement
had continued in each casce up. to the time of dnterview and
gave every indication of continving. Thus the later adopier

of an innovation can expect to install a machine that is an
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improvement on that which he would have installed i1f hé
had adopted carlier. : o . '_ .

In chapﬁer 4 we showed that the‘eaxly design changes
on an innovation emphaOiAed 1mpr vement in function.
Better sealing. of milk pouches wao.an early concern of
ChemCorp,,for example. As time passes the emphasis shifted.
Equipment reliaﬁility and maintdinability‘were imprerd.
Ease access, adjustment, cleaning; servicing, LrOuble—
shootnng ‘and repalr cbaracterlzed ‘the ndJorlty of late1
improvements. Ihus,1n~compar1ng the expemlence-of early
and later adopters of the three innoyatibns‘studied fhe
greatér the time iﬁtervalAbetween early and later adoption
the greater the number of differences inlmachine features:
were found. -

The choicé, therefore, is not between this machine ‘
now or later but between ghis machine now or a better machine
1ater.l Generaily, waiting will provide_the.user-vith a more

relichle, move wmaintenance Zvee, casicr to’ thJJLV ﬁ&"h;“
» 2 s S eo

In ‘some instances he'may éxpect different models from w11ch
te choose and an. opportunity to select equipment more
specific to his neéds. Thus the deccision to delay the
adoption of a particular innovation uéually offers more than
uncertainty reduction to the user. He will often gain
an-imprOVGment in madhiné function, reliability and main-
gainability also. |

The resdlts of chapters IIT andFIV iﬁdicate other
differcncés Betwecn the early and later adopters' cxperiences.,
The iunformation, technical backup and training‘offeréd by
the supplier is likely to be better for -the latexr adopter
than fOr the earlier. The pressures of developing, man-

ufacturing and debugging the .carly versions of an innovation

1 ' :
This statement assumes no- intervening development of a

diffecrent machine with the potential to obsolete the one
undexr consideration - gometimes & reasonable po(quLJI()
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may dinhibit the abildty of the supplier to commit resources
to development of operating and maintenance manuals, service
personnel and training courses. Later adopters are more
likely to receive such services. This generality is not
always_trge,.howéver.' The manufacturers whosé policies
include concurrent developrent of téchnicél services will
have them available for the first user as well as later

ones.

The Early Adopfer

The manager who chooses to be an early adopter of

manufacturing innovations faces the possibility of par-

ticular problems not faced to the same degree by the later
adopter. In any specific instance several\factors influence.
what he may expect. They~are: »

1. The Technological Step. New technologies are likely

to experience more start-up problems than extensiocns
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2. The experiénpe of the supplier with a given technology
influences the problems to bc expected. If an innovation
incorporates an existing technology but one nqﬁ to thé
devéloper, initial problems may be more nNumerous.

This genéralizdtion seems to . be especially applicable
if electronic controls are used for the first time..

3. Conversely the user's experience with the technology
of the incoming equipment is a factor in start-up
success. Again the first machine utilizing electronic
controls could pose troubleshooting problems. An
electrician without an electronics background does
not usually cope cffectively.

4. ~-The cxperiéncemaf.the supplier din the user’s industry
affect the expectations a user may reasonably usc.
Particularly 1if the inunovation requixcs a chdnge in

user operating procedures the risk rises, lack of

.




supplier experience in the buycr'S‘industry signals -
careful start-up management. ' ’
Thé preceediﬁg factors suggests -a selective approach:
» to equiﬁment acquisition. For the individual manager the
decision to be an early édopter of a manufacturing inncvation

e should depénd on his assessment of (i) the machine. (4i) the
‘ supplier's policies., (iii) his own 6perating and maintenance
policies, procédureép and drganizatibn. |

) ExhibitVIII illustrates the interaction of these factors.
In general highAsupplies expertise in his'productutechu
nology and the user's indﬁstrj encouragéé early adopéion.
So doeé high user expertise in the equipment technology.
When‘the opposite is‘true léter adoption becomes more

sensible.

Early Adoption as a Policy

The preceeding analysis suggests that each éQMpany

e
o

choose early or later adoption depeunding on evaeluation of

S .
several factors. . What are the implications cf a consis

]
¢
£
¥

[¢9]
[
¢}
=}
rt

"early adopter" policy?

In this instance the risk of coperating and maintenance.
probleins depends on the specific circumstance. One can see;
nevertheless, that in particuiar instances the risk of
encountering significant problems would be high. Then ﬁhe
user must depend on his own abilities to start-up and
debug equipwent. Similarly he must assume a greater training.

- responsibility. ' |

Depending upon the.frequeucy of equipnmernt acquisition
and the size of the individual installation such early
adopters should pgrefully manage the wholc_agquisition and

S ... . .start-up process. At cach of the following stapes options are
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avallable whlch increas sc the like]ihood of successful
start-up and operation.
1. Equipment Specifications.
Includd details to reduce maintenance and increase
reiiability;
llave operating and malntenancp personnel participate

in draw1ng up specifications.

2.. Choice of Supplier.
Check oﬁ availability of operating and maintenance
manuels,,traiﬁing courses, experience with your operating
procedures and:-problems, -

3. Activities during Build Period.
Chick for impact of acquisition on your Operéting
procedurecs and organization.
Monitor production of your machine.
Consider use of tests in supplier’s ?lunt prior to

shipment.

4, Instal]dtjon and Start-up. .
Ensure that relevant information collectlon and analysis
procedures exist. Tor example, data on breakdowns and
their causes often useful in identifyiﬁg chronic .
roblem areas. ,
Ensure that training is done. Avoid dependence on
technical personnel who are machine nather than operétion
criented. '
Look for problems that need equipment re—-design for

solution,

The late adop(cr can usually depend ‘upon vquipmcnt
improvements and supplier expcrlonca to aid in start-up
and operation. For him less organizatiou tofanaicipatc oY

resolve equipment problems is nccessary. To obtain the




competitive bencfits from early adoption of ménufacturing
innovation as a policy, the user must consider development
of organizational and procedural skills beyend those of the

later adopter.

Canadian Aspects-

None of the innovations studiled gre.manufactured'ih
Canada. Each is sold throtugh a manufacturer's agent. The
role of the agent in the procesgs of aCﬁuiéition and stért~
up varied substantially. .ChemCoxrp, through fieldtand,
laboratory trials, spearheaded development‘of'the equip~
ment to suit Canadian dairy operations. In the.other two
cases the Canadian representative provided little technical
or service assistance. Our sample is too‘small to generalize
but the ability of specific manufacturers' representatives
in Canada to aild in'adopﬁion of new technologies should
certainly be.checked cavefully by the prospective usern
beforve chooéing a pavitdcular mzehinc., Our results sugpoest
that even for later adopters the manufacturer will be the

prime source of technical assistance and service.

The Smaller Manufacturer

With one exception (Pro&incial Wines Ltd.) tcp manage-
ment were actively involved in the assessment, acquisition
and start-up of the innovations studied. In most instances
they, at one time or another, operated and repaired their
machines, These examples stress the relative lack of staff
support in the‘smaller manufaéturing company. Most companies

are shallow in ecnginecring and mainteunance personnel. In

several instances in the study acquisition of .the manufacturing

innovation "lead to hiring of additionul crafts or profcaesional

.

o
skills and/or expansion of information and reporting systems.

L LR
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- These conditilons emphasizc-thc“ﬁced'far;thorougﬁ

evaluation of adoption policies. All of our sample‘combanies

‘assumed that their suppliers would provide organized tech-

nical support and service, For earlicr‘adopters such
assumptioﬁs proved optimistic. ~ Thus the small'maﬁufacturers
wvho 1s onétof tﬁe first to adopt a manufacturing innovation
should first carefully assess his own technical resources.

He may heed to either expand his staff or to acquire tech-

"nical services from consulting or engineering firms.

LTS

©
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Summary

. This study does not answer all the questidns posed in
Chapter I. The limits of sample size precludes generalization.

The results do show that simple rules of thumb will not serve

-when significant manufacturing innovations are being adopted -

even -for the late user. At a minimum careful assessment of
the suppliers' resources and policies for new product in- |
troductions is mneeded. Too often engineering and mnanagement
expertise are incorfectly assumed. When the variable of user

ize is expanded to include 1argér_firms the prdblem becomes
more complex. | | ' '

More resecarch into the interface between users of‘man—

ufacturing innovations,; the Canadian representative (if

imported) and the manufacturer is needed to establish the

~conditions under which the user must operate. If the generally

.accepted assumptidn-holds that the pace of techrniological

change is rising, then small users in particular will necd
advice and direction on ways to proceed. For him one par-
ticular machine may substantially inflﬁcnce_his compepitive
stance. Without the large market and dpportunipies for
specialization competent management pf.manufacturﬁng facilities
acquisition, start-up and maintenance will be an imburtant

factor in successful opérations.
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