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" CHAPTER T -
INTRODUCTION . = -

I. Introductlon to the Study

_ Thls chapter presents an overv1ew of the research

'prOJect and discusses the rationale behlnd it in terms of .

its practiCal applications as well as itscacademic interest.

"The llnks between thlS study -and a related progect by

’M J. Dunn, B. M. Harnden and P. M Maher are explalned and -

-thegobjectives of this study are_presented,

ITI. Overv1ew

ThlS study examlnes whether the size of a flrm or the

fnatlonallty of its owners has any effect on the firm's

attltudes and practlces w1th respect to technologlcal inno-

ivatlon. In partlcular an attempt is made to determlne whether
~ the varlables size and natlonallty of ownershlp are useful
in segmenting f;rms accordlng to their level of s0ph1st1catlon_

in the area of technological innovation.

-fnformation'describingvthe level of sophistication in.

firms was collected by M. J. Dunn, B. ‘M. 'Harnden and P. M.

‘Maher (all from the Unlver51ty of Alberta, Faculty of .

Bu51ness Admlnlstratlon and Commerce) as part of thelr \
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l"Investigation Into the Climate for Technologlcal Innovation

1

1n Canada“ Dunn-et al. felt that a flrm S level of

sophlstication in the area of technologlcal 1nnovat10n could

‘be described by variables ‘'such as: use of research and-

development progect selectlon'techniques: changes tojcv
centralize or decentralize dec1s1on making,~changes from
linewstaff to program management, use of technologlcal
forecasting; use of comouteiized dec151on 1nformat10n

systems, and use of games or 51mulations in research and

‘development project selection. 1In fact, Dunn et al deflned

and collected information about 180 variables for their

'study of technological 1nnovation. The variables listed

above are those vhich were found to be germane to this study.

IIT. ‘Rationale'v : ':', - : - .lb. ii - V.i
| Attempts to improve the level_of sophistication emong |
firms represented in the data collected’by.Dunnlet al. either‘

through the development of counselling and instructional

programs, or through the direct expendlture of resources,»

'would be expedited 1f the firms were segmented as’ ‘follows:

1. According to their level of sophistication,,so_that'

,the program could be reasonably succ1nct._V“

2. AccordrrnJ to ‘scme Variable Whlch would prov1de a

ba81s for deciding on level of support For

example, an expenditure of $20,000 would be expeéted

" to have much more impact on‘a smell firm than a large

firm.in terms of seeding interest in- improving the firm's



~1evel of - sophlstlcatlon in technologlcal 1nnovatlon. For .
rvery 1arge flrms an expendlture of a dlfferent order of

_magnltude mlght be requlred.

3. Accordlng to the natlonallty of ownershlp, since:

expendlture of publlc resources mlght be sensitive to this

'factor.

In addltlon to these "practlcal" motlves for developing
size and ownershlp data, there are also academlc lnterests -

in the matter.» Intuitively one-would_expect size of firms

dto be an-important Variable to look at'when considering

ways of Segmenting,firms according to different levels of

_sophistication in the area of technological innovation.

‘Without consultlng the literature, one mlght recall two

opposing p01nts of view on the matter: the - flrst is, that

“sophistication in thls;area is expenslve~and‘thus only
large firms can afford it, e;g.,fiBM-ResearchL Bell.

' Laboratories, etc...; the second is that innovation comes

from the small entrepreneur who is free to be oreative

without worrying about corporaté policy, internal politics,

or layers of bureaucracy.2 These viewpoints'are to some

extent contradlctory and can be 1nvest1gated by segmentlng
firms accordlng to size and sophlstlcatlon.
The question of foreign ownership'of'Canadian busineSSeS"

is a cause célébre at the present time and it is of 1nterest

to determlne whether natlonallty of ownershlp makes any -

difference in a company's attltudes and actions with respect
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,to-technological"innovation.

more (or 1ess) sophlstlcated than Canadlan owned flrms

then the ramlflcatlons of thls should be studled.

1v.

data base collected by_Dunn\et al. as part of their résearch - .

The Dunn, Harnden, and Maher study

The present study takes as its startinglpoint the . -

 program aimed at'"tne design and development of an experi-

mental management development program for reéearch and

development projectfselection decisionmakers" 3.

phase of that.program was reported to.the Federal Departmentf

of Industry, Trade and Commerce in May 1974 ln a report

entltled “An Investlgatlon Into the Cllmate for Technologlcal."

Innovation in Canada®*.

 Dunn et al. notéd‘thatctWO’major‘factors influenced

their research:

(1) the lack of. empirical data‘With‘respect to
decisionmaking in Canadian technologically based

‘organizations, in particular the lack of data

with respect to decisionmaking in the area of =
project selection and. evaluatlon, and  (2) the
apparent need for a Canadian management develop-. :
ment program aimed at increasing Canadian managers"
skills in the use of modern dec1510nmak1ng~
technlques e el o

Their research program included three activities:

/)/.

Ve

1. The collectlon and analySLS of emplrlcal
data pertlnent to the research objectlves
(Collectlon was by means of an exten51ve ._~

questlonnalre [see appendlx A] malled to all‘

~ companies in Canada reporting research_and

‘. . ) - Y,
: : . - . . . . ..
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3_development activities as of the fall of 1973.
'rAnaiysis was carried out using eubroutineS'availableir'
in the Statistical Package for the Social Sciences®
at'the.University ofIAlberta Computing Centre).
A2. A review of the "state—of*the—art" of management.
games and 51mu1atlons
3. Interv1ews with a subset of those managers

responding to the quéstionhaire.

" The work of Dunn et al. was one of the_first'collections

of empirical data about decision making in‘the area of

- research and development project selectlon and evaluatlon

in Canada. Thelr data diad not 1nclude 1nformatlon about the

size or- natlonallty of ownershlp of the respondlng firms..

V. Objeetives
| This study has as its objectives:
1. To aécertain whether the variables‘size
and natlonallty of ownershlp are useful
in segmentlng firms according to their 1e§e1 of
sophlstlcatlon in the area of technological 1nnovatien.
2; To advance the work of Dunn et al. by identiinng‘
'the.characterietiCs-of the firms forming theumarket
for their experimental management develepment'program.
3. To address the 1mportant questlons ralsed in
Clarke S ‘crlthue of the May 1974 report by Dunn.

et al. Clarke's questions are_listed below:
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a. ~How_do.Canadian'owned andicontrolled~firme
compare wiﬁh'U S. and other forelgn ovmed flrms
with respect ‘to the use of sophlstlcated
’management technlques in the area of researcn

and deveIOpment project. selectlon de0151on mak1ng°8
b. Are new management technlques belng adopted

by smaller companles°9

VI. ASuﬁmary

J o _ o This study'extends the datafbasejeoliecﬁed_

‘_ .:f o by Dunn‘et_al; to ipeludevsize ahd;oﬁnership‘infofmatiOA'

| - for the responding fitms;.'AnalyeiS‘of the extendedﬂdata
.base\is\earried euﬁ_to asce££ain Ehe‘ueefalness_ef the

_ new Variables in segmenting theifirﬁs'iﬂ ﬁhe &ata'baee
according to thelr soph1st1Catlon 1n technologlcal 1nno~ )
vation and to 1dent1fy the characterlstlcs of flrms |
formlng the_market for an-experlmental,management

development program.
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Notes fer Chapter I

lM J.. Dunn - and B M. Harnden (1n collaboratlon with
P. M, Maher),_An Investigation Into the Climate for
Technological Innovation in Canada (Edmontcn: An
Unpublished Report Submitted to the Department of _
Industry, Trade, -and Commerce, Ottawa, May 1974), p. 6.

2

Ibld., pP. 28.
31bid., p. 6.

4Ibid.

Ibid., pp. 8-9.
GN' H. Nie, D. H. Bent, and C. H.,Hull, Statistical
Package for the 8001al Sciences. (U.S.A.: McGraw-Hill Ltd.,
1970) . S ‘ L

7Memorandum fxrom. T. E. Clarke, Ministry of State
for Science and Technology, "Critique of Dunn and Harnden
Report“ (Confldentlal), July 24, 1974 :

. : , : ' :
B1pia. | R .

9Ipid.




CHAPTER II
A REVIEW OF THE LITERATURE

A réview of.peftinent literature_wés made in .
order to astertain what felétibnships‘might'be ekpected’ 
to exist between the size ahd-oﬁnership of“Canaaiaﬁ based‘-:
firms ana technologicalviﬁno#ation;,fhis‘ghépfef repdrté_
on the results of this review uhaéf.theftpgic |
headings of Size,‘Ownership,vProductivity‘éﬁd‘

Structure.

I. Size .

‘Literature references to the effécts of size in
detérmining the climate for'téchnological'inhoyatibn .
ére not wiaespread.. Wiikinsonl'ndted’SEuaies>$y:'
English,.ﬁastman, Safarién ana'othérsﬁﬁhich3ré§drt the
éxistenéé:of "external economigs"_in-highly inausﬁriaiéfed
 areas, such as the U.S., West‘Germény, andiSwedeh._ Ex%.?~
nal economies, in this caée,vréfers £6 spécializéd'serVices.
available, hi?her than normal cdncéntratipns_of_suppliers,
tfansportation'terminals,-eté; These'factoré produce~'
édvantaQes for entrepreneuré, which faciiitéte.innOVation

and the realization of innovative processes. In addition,
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correlated,,l.e., the larger the flrm the greater the

success in technologlcal 1nnovatlon. 'Rememberlng that the

10 .

in highly industrialized areas, concentrations of highly-:

trained manpower exist which also facilitate the rapid

commercialization of the results of the innovative process.

Wilkinson? discusses "dynamic scale economics" or

"learn—by-doing"feconomies as postulated by Posner,

Arrow, and Kaldor, noting that they suggest

"that as a nation galns in productlon Dxperlence,
it can produce more effmcmently, so that greater .
output and hence lower -unit costs are achieved
from the same inputs. In essence, the dynamlc‘
economies attained mean that the nation's tech-
nology is ahead of that of other nations."?

' Two important points can be made with respect to dynamic

scale economies:
(1) they apply to "“firms" as~well;as "nations"".
and
(2) the advantages they prOVide‘are irreversible,
~once obtained, so long as nev products continue
~ 'to be developed.® ‘ ‘ o
_ Therefore, it might be expected that size of the

firm and success 1n technologlcal 1nnovatlon are p051t1vely

curve descrlblng the llfe cycle of a product flattens at

the top,_the advantages noted above w1ll be partlcularly true

for flrms ‘where product cycles are overlapplng and new product ' ‘_
development is programmed in- such a manner that product life
cycles. are longer than the tlme'that_lt takes-to "spin off"

derivative products.
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- IIX. Ownershipf

Recent_statistics puhlished by the federal‘departé

ment of Industry Trade & Commerce indicate forelgn

ownership of 37 percent of the assets of non~f1nanc1al

corporatlons~1n~Canada in 1970. Forelgn ownershlp in.

- some sectors of the economy ranged much hlgher, for

example, manufacturlng was 59 percent r0re1gn owned and
parts of the 011 1ndustry were 99 percent forelgn owned.

In recent_years the questlon_of<fore1gn ownershlp_d
has become an.emotional and poiitIcal_issue‘in Canada.
The Committee for an Independenthanada Was.forﬁed in
1970 and c‘laimed‘25,000.members'by” 1972. The F'ederal»'
GoVernment and several.Prorinciai Gonernments reacted‘tou
the pressure from the Commlttee for an Independent Canada
and other groups by Formlng hlgh level commlttees to
study the questlon:of foreign ownershlp. The reports of - -
these committees provideVSome ofithe'most complete-
documentation of.the subject:iniexistence. Examples ofjthis.
include the Gray Report the‘report of the Ontario,Interdepart?

mental Task Force on Forelqn Investment, and the Report

- of the Government of Alberta Select Commlttee on. Forelgn

Investment, Con51deratlon ‘of the effects of ownershlp
in determining the'cllmate'for technologlcal 1nnovatlon
thus leads into an area. characterlzed by both prlvate and

publlc concern.
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Concern\about.foreign ownership of Canadian industry‘
and its- effects on’ technologlcal innovation ln Canada
began at the turn of the century. At. that time Brltlsh-

lnvestment was the source of concern. However, since

World War I, and. mére particularly.since 1957}-interest.'

has focussed'on\the‘effects of U;S.cOWnership of Canadian

industry. For example, Dr. E. W. R.~Steacie (PresidentA
of the National Research Councll) made the follow1ng

statement to the Royal Comm1s51on on Canada' s Economic

:Prospects (the "Gordon" Commission) .

There are two main factors which have affected.
the development of industrial research in Canada.

" In the first place in a pioneer:country primary .
industries develop first and secondary -industries
come rather late into the plcture "As a result
good facilities for research in agriculture and
in mining developed long before industrial re-"
search as such got going at all. This is the
normal course of the development of'research in

a country as it becomes. industrialized. .- The
second factor is that because of the prox1m1tv

of Canada to the United States and because of the
financial relationship ketween Canadian and
American (and British) firms, most Canadian
plants are essentially branch plants and re-
search is normally done by the parent organiza-
tion outside the country. As a result Canadian
industry has been largely dependent on research
in the United States and in Britain. The result.
of this is that, by comparison with the United
‘States or Brltaln, relatively'little industrial

. research has been done in Canada by industrial
organizations while a great deal has been done

by Government’ agenc1es for the 1ndustry.

Dx. Steac1e's concern has been echoed more recently

by Hurtig,® Lamonta_gne,9 the Gray Report and the Sclence

1
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, The‘general viewpoint in the literature'cited'above
1s that Canadlan technologlcal 1nnovatlon suffers because

of forelgn ownershlp. It suggests tlat plants operatlnc in

: Canada tend to be branch plants of the large u. S Parent
firms or "truncated" operatlons. The Gray report deflned'a
truncated operation'as an operation"withOut a full range of

’company serv1ces, e. g., a f*eld sales ofllce. When a forulgn

flrm con51ders all Canada to ke "the fleld offlce" then Canada_‘

loses management jObS, research and development labs and

'decrs1on maklng power. Branch plants 1mport what is’ called

component technology, i e., Just enouqh technology to esta-

'bllsh plants- scaled to the Canadian market -Some of these

[wrlters allege that - Canadwan managers are most often charged

with innovating only to the extent necessary to maximize

proflts in Canada based on the standard U.Ss. product 11ne

'(whlch may or may not be modified for Canadlan condltlons)
.‘There is general agreement that thlS d1scourages 1nnovatlon
- by Canadian management and results in many_mlssed.oppor—“~

ytunltles in 1nternatlonal markets. ReSearch and development

is prlmarlly carrled out at the U S head offi:e‘while'

Canadlan managers are merely told what to do and how to do lt.

-On the other hand, Safarlan‘z.found no statlstlcal

dlfference between the amount of research and development

done by re51dent and non res1dent owned flrms. In addition,

Wllkwnson makes the p01nt that

. » « the non~- re51dent owned tlrms may have
- access to the research results of their U.S.
parents [this] suggests that they would have
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a 1arger store of knowledge to draw upon and
consequently would be able to. produce.more

. 1nnovatlons per dollar of additional reseerch
within Canada.?! -

.If the findings'of Safarian and Wilkinson\areﬁextrae

*polated one might expect there to be little differenoe

-1n the 1evel of technological 1nnovatlon between forelgn"

’ owned firms and Canadlan ‘owned flrms excent for that .
\traceable to systematlc size dlffererces between countrles.d
-If a country s firms tended to be blgger than those of

'another country then the former S flrms would have a "1arger

store of knowledge to draw upon"‘and Wllklnson S p01nt might

prevail.

iIi.‘ Product1v1ty

Recent studles sponsored by the Fconomlc Coun01l of

gCanadal“ have indicated that in the_early_1970 s prices ‘and

costs of comparable manufactured goods were‘tYpioalvlyhigher1

in Canada than in the U.S. These price differentials re-
flected the fact that levels of ontput.per person employed

in the various sectors of Canadian industry were considerably

lower than similar levels in the same sectdrs'ofithe U.s.

eoonomy; This "productivity gap"shas been the object_of

much scrutiny in recent years and was mentioned in a recent

paper by D. J. Daly and Rein Peterson of York University!S®

Daly and Peterson addressed the question of the pattern of
decision making in Canada. Their.viéw was thét'Canadian

managers have adopted a survival'strategy characterized by

’resistance to_change'rather-than innovation, creativity, and

risk taking.!®
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Daly and Peterson reported-that studies.have:shown'

. that the level of”real net nationalhincome per person.

-employed in Canada was about 18.3 percent lower than ;

the U.S. level. Differences in the guantity of factor
inputs (capital, land and labour quality differences)
accounted for only 0.7 percent ' This is a relatively

inSignificant amount becauSe the remaining dlfference

in per capita income (l7 6 percent) Was not explainable

by differences in- all factor inputs. “Daly and Peterson

pOint out that thlS remaining gap in output per person

“employed can_only be‘accounted-for by the relative~

efficiency with which resources are being nsed:by
Canadian decision_makers. Daly and'Petersonvsuggest-
that an important factor in the productivity gap is .
"the relatively low level of profesSionalisn practiced
wl?

"By .this they mean the apparent

lack of use of more sophisticated quantitatiVe aids for'

_deClSlOn making by Canadian managers Daly and Peterson-

go-on.to state that this lower level of professionalism:
appears to be the result of:

(1) a traditional decision making style that has
not emphasized risk taking,: entrepreneurship,
nor scientific approaches to decision-: ma}ing,

(2) a lack of formally»trained, vet experienced_
decision makers who supplement their intuitive

" decision making style with rational, analyvtical .
approaches based on the sc1entific method and

(3) high tariff barriers . . that have allowed
these conditions to persist . . . . _
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Economic Council of Canada Staff Study # 73 reports-

~that product1v1ty gaps exist between Canada and EurOpe

*and Canada.and ‘the United hlngdom, as well as between

Canada and. the U.S. A..

The share of growth associated with increases

of factor productivity was smaller in Canada

in the period 1950-1962 than in any of the other
countries [U.S., Belgium, France, Germany, :
Netherlands, Denmark, - Norway, Unlted Klngdom,
Italy] ,

Z,In fact 30 percent of Canadian GNP growth in'that period

was attributable to increased factor‘prodnctivity as»
compared'wlth 75 percent in N.W. Europe.?’

The studles noted below link factor productlthy or
changes ln factor product1v1ty w1th technoloqlcal 1nnova—

tion or related factors (e. g.,lndustrlalresearchand devel—.

.Eopment). The Economlc Councml of Canada stated:

In most 1ndustr1es, as at the national level
increases in factor productivity arise from a
very wide range of - 1nfluences such as improve-
ments in technology

- The Science Council of Canada noted that the difference

“in Canada versus U.S. manufacturlng output 1s'

usually attributed to [among other thlngs] . o
less efficient transfer of technology.??

Lamontagne (Volume I) noted that, While'Canada:

" has a relatively large professional labour force

engaged in research and development act1v1t1es, (see
table 1), Canada s performance, as compared w1th that

of nine other industrialized countrles, has not. been

very good in terms of four indicators of‘technological
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TABLE 1 QUALIFIED SCIENTIQTS AND ENPINEERS (OQFS) IN RESFARCH AND DEVELOPMENT

Country

U.S5.4A.

France =

Canada

. Germany .

Beigium
U.K.

Sweden‘

~ *ESTIMATED

IN-SEVEN OECD CCUNTRIES, 196723

: " Total Civilian
Total No. Labour Force
of QSEs © - Employed
in R & D (000's)
537,273 74,372
49,224 : 10,70¢%*
12,350 \ 7,379
61,559 - . - 25,803
7,945 o 3,616
50,345 24,509 .

7,395 ' : 3,734

QSEs in' R & D
as percent of o
Labour Force : ‘Rank
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innovation. These four”indicators are:

Ll)'Location of 100 S1gnificant 1nnovatlons 51nce
1945 (Canada ranks tenth). ~ o

(2) Monetary receipts for patents, etc., 1963 - .
1964 (Canada ranks. eighth) : :

' (3) Number of patents taken out in-foreign
countries, 1963 (Canada ranks ninth).

(4) Export performance in 'Research intensive
- product groups, 1963 - 1965 (Canada ranks nlnth)

In addition, Canada ranks tenth out of ten in the '

- OECD ¢omposite ranking (see table 2) and it is a fact

that Canadian industry performs less :esearch and
development than industry in most other advancedv
countries; This is shown in table 3. |

In this study it was assumed that the responses to”

the origlnal questionnalle could be-lnterpreted as

representing the parent~companies"attitudes‘and

practices w1th respect to technologlcal innovation.

If this assumptlon is correct then, based on the rev1ew,.

of the llterature discussed above,'one should expect.to
find that foreign owned companies have significantly

different attitudes and practices with respect to

technological innovation than Canadian ovned companies.

However, if the responses to the original questionnaire

represent the'attitudes and'oracticeS”about'technolOQical_
‘innovation found in truncated branch plant operatlons,‘
then one might find that the correlatlons based on owner—‘

. ship are much less significant.




TABLE 2 FOUR PERFORMANCE INDICATORS OF TECHNOLOGICAL INNOVATION IN
TEN INDUSTRIALLY ADVANCED 'COUNTRIES2S

‘ : : , o _ IV.Expoxrt .
I.Location of : ITI.Number of  -Performance in -
100 Significant II.Monetary Receipts Patents Taken.Out Research-Inten~ . : o
, - Innovations for Patents etc., in Foreign - - sive Product Composite -
Indicators - .since 1945 " o 1963-64 _ Countries, 1963  Groups '1963-65 .Index

, Adjusted* o Adjusted - Adjusted . o _—
.Country - No. - Rank ~ $ million - Rank #1000 "“Rank g share .. Rank . Rank

Belgioms 1 5 . 7.9 .5 1.8 10 - 30 1o 8
Canada 0. 10 6.2 ‘,:’:8  | 1.9 9 . 2.0 o . 10
France 2 E 6.3 4 a3 6 &5 s g
‘Germany. 14 g '  49.4 7 :'29.9 B 2 21.1 . 3.

‘Ttaly 3 7. 9.9 9 4 71 5.7 6 .7

lh
O
w

L]

[\e}
'._l
(w]
o
. e N
wn
[0}
wn

®

O
~1
O

Ja?én : ‘ . 4 | | )
Netherlands 1 6 ' ..éé;d T 1 :} 6.4 .5 | -  579 }' {5 : ::5ji  
sweden 4 > 71 TR o B T
S UK. '*‘is“ {'””_3 S A' 76.1 _'V_f' 3 _ -15;2:~“ .?3-', *':13;9  ]’44  2

v.s.A. . 74 .1 .. 3867 - .. 2 . 5.3 1 3.1 1 - 1

*Adjusted Rank--Makes Allowéhcé f6r'Differencesiin'Sizerf Work Forces. -

6T




TABLE 3 DISTRIBUTION OF NATIONAL RESEARCH AND DEVELOPMENT EXPENDITURES
- - BY SECTORS OF PERFORMANCE AND COUNTRY, 196732°¢ ~

Switzeriand
Sweden

1ﬁnited Stateé
Cermany
Eelgium
United Kingdom
Japan | |

_ Né#herlands
 Erance.

‘Canada

Business
Enterprises

76.5
. 69.9
.69.8
.68.2

66.8

64,9
62.5, _~-

| 58;1 ’
54.2

37.7

E(Percentages)
: : .Highéf ) Pfi?ate 
-Government Education Non-Profit
6.3 17.2
14.2 15.5 h 0.4
14.5 12,1 3.6
'5;1 16.3 . 10.4
'10. 4 2104 1.3
24.8 7.8 2.5
13.0 22.9 1.6
2.7 17.7 - as
32.1 12.9 . o.8
35.6

oz
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an organlzatlon to the world"

IV. * Structure

Dunn, Harnden, and Maher de cribed‘the”structure

~ of organlzatlons in terms of Flve fundamental components.-
_hlerarchy, data base, goals, controls and people:
-attltudes. 27 They argued that these elements

of structure are not changed wh1ms1cally by management

and that they represent the slowest cha“glng parts of

.the corporation. Thus,_from the p01nt of view of

developlng an experlmental management development
program for research and development ‘project selection
dec151on makers, |

accurate knowledge arout the rate of changes

- of structure, particalarly the nature of the
trend towards or away from centralization,

‘is important because the allocation of :
resources to research and development progects_
is made at different levels . . . of
hierarchical organlzatlons Assessment of -

the impact of change in organizational -
structure is important in understandlng ‘the
resource allocation orocess

Whlsler s p031tlon is supoortlve and spec1f1c.'

. . . the most successful manager is one
who very early perceives . . ‘trends just
beginning to develop . . . and then devises.
-and implements an effective adaptatlon for
the organization.?? : ~

Whisler sees management as' a "medlating force adapting

3% Thus, businessesp:

change, and they change because. A | |
‘surviving and thriving in this dynamic and
complex world is chiefly a matter of per- "~

ceiving the need to adapt’ 1n tlme to make
the appropriate adjustments.
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One may, thefefore, hypothesize that changes in

structure represent attenpts Ly management to adapt

to the changlng bu51ness env1ronment and that thlsi
would be one 1ndlcator of management s willingness

to adopt technological innovation.??

V. Summary
'The general conclusions drawn £rom the‘literature

review are summarized pelow.

A. Size

The works of Wilkinson,'ﬁngiish” Eastman and
Safarlan all p01nted to a n051t1ve correlatlon between
sophlstlcatlon in technologlcal 1nn0vat10n and 1arge

size..

B. OWnership

The~1iterature did not proVide a clear indica-
tion of the type‘of~relationship between~ownership
and sophistication in technological innonation;:
While a number of authors expressea concera
about foreign ownership and‘its'effeets‘pn'techf"

nological innovation,.thejempifical studics Ly

‘Safarian, and the statements by Wilkinson did not

support this concern. -

- C. Prodﬁctivity

Based on the work of Daly and Peterson and the

reports from the Economic Council of Canada, the
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Scienee Couneil 6f*Canada, and“the Lamontagne Committee,
the results should show a relatlonshlp between foreldn
ownershlp and SOphlStlcathn in technoloclcal 1nnovatlon.
Thls relatlonshlp depends upon thevassumptlon thatv"the,.'
answers on the‘questiOnnairelreflect the attitndes)and'”
practlces of the parent companles in the area of o
.technologlcal 1nnovatlon. It may be- that the answers
'on the questlonnalre reFlect the attltudes and - practlces
»of truncated, branch plant operatlons.‘ If‘such.ls'thepf
case, then the.correlation between owership and
. sophistication in technolegieal‘innovation may'not

be evident.

"D. Structure~

| Based on’ Dunn, Harnden,“and Maher's report;and
Whislerfs book,.a hypothesis was deveiopea'Whieh.
predictedficorrelatién béﬁweén*changes infstrnctureh

and willingness to adopt technological innovation.
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CHAPTER III
METHODOLOGY, AND DATA

This chapter reports on the data-bése resulting from

£he study by Dﬁnn et al., the sourdes of size and ownership

~data, and the limitations of the data collected. The éhaptef

also provides a description of the data base, gives a data“‘
profile, and'desc:ibes the procedures used to analee the
data bése,\ Finally, the statistical basis for‘acéepting

or rejecting correlations is explained.

- I. ‘The Dunn et al. Data Base

In collectlng data for thls study, the:startiné
p01nt was an- examlnatlon of the 196 useable questlon—
nalres whlch were the prlmary lnputs to the study by.
Dunn et al. Dunn et al, malled'questlonnalres_to.SSO
'combanies doing buéineSs in Canada which had reported .-
réseafch and~development activity to the Debartment of
. Industry, Trade, and"CQmmerCe_as of the fall of 1573;

The Dunn et al reportindted that 84 peréené
of the resp0nd1ng flrms were located in Ontario and
quebec and that none of the f1rms \ere located in the

Maritimes. Thls indicated a blas in the sample since
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'lack of~responsé,from Mafitime firms resulted in a,gép

in the geographical representaﬁion of busineSSQS in the

data base.

| ‘Dﬁnn et él. alsb founa‘that_73VpercénE..*'

of the respondents represented top'management. 'This waé‘
taken as an iﬁdicatiqn that the answers given<én‘the éﬁes4'J
tionnaire accufateif represent corboréte practice;.

The questionnaires were examined manually  and the

name, location and type of business for each responding

firm were noted. .

IT. _Ownership

Ownership data was primarily dbtained by means of

a manual search of the Statistics-Canada publication1

Intercorporate Ownership? and, to a lesser extent,

‘publications such as FPinancial Post“SurVey of Mines .

(0ils and Industrials) for 1970, Dun and Rradstreet,

and other business publications.

The bulk of the data was obtained from the Statistics

‘Canada publication and the charactéristiés and limitations

fodnd therein govern this part of the data.

A. Limitations of Ownership Data
' Statistics Canada defines control of a,firm'in

terms of ownership of shares, and in Intercorporate

Ownership a company is said to be(foreign'controlied

if more than 50 percent of thé‘Voting rights of a.

company are held outside Canada and/or by one or more
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‘Canadian companies which are in turn foreign.cOntrolled.
The whole of the'companv is'assigned to the country
meetlng the deflnltlon of control.
It is w1dely known that control can be exer01sed

through ownershlp of less than 50 percent of the

:sharee of a company, particularly if the company s

» shares are widely held. In addition, the exercise of -

'licensing.and franchise agreements may provide control .

without apparent ownership.

The.difficulties of examining~each corporatiOn‘s.
affairs for signs of minority control or ironclad
licensing or franchise agreements,were insurmountable
in a study such as this. vIn'additiOn, it Was:not
clear that such an examination would significantiy
improve the accuracy of results, since one would

expect that cases of mlnorlty forelgn control would

_be to some extent offset by cases of mlnorlty

Canadiar. control. As a result, 1t-was-dec1ded to use

the StatlSthS Canada declslon rule with respect to

deflnlng foreign ownersnlp and, consequentIYi_the

terms "foreign ownerehlp" and "foreign control" are

'1nterchangeable 1n this study

Another limitation of the. StatlSthS Canada data

. was-its age. Ownershlp data- was collected durlng the

summer of 1974 using the latest Statistics Canada

figures which were based on:l969 data (published-in
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Noveﬁber, 1971). Forelgn ownershlp has, lncreased
significantly in ‘the. perlod 1969 to 19743 and more up—to—
date lnformatlon mlght have lndlcated a greater degree

of forelgn ownershlp among firms in the sample.

Flnally, ownership 1nformatlon was not generally

avallable for the smaller flrms ln the sample. Statistiecs .

'Canada collect and publlshes ownershlp data about companles

with assets: of more than $250 000. 00 and/or sales in ex%ess

of $500 000.00 annually. Very small flrms,\l.e-; flrms with

cales less than $£500,000.00 annually,'haye thus been
systematioally exoluded from this study, and it may.’
be assumed that almost all the firms for which no

oWnership data waslfound belong to this group,

B, Results of the Collectlon of Ownershlp Data

Out. of the 196 useable responses teo the. 1n1t1al
questlonnalre, ownershlp data was obtalned for 161

flrms in the data 'gathering portlon of thls study.

ITI. Size

Size data for the year 1972 wasfgathered.by_meansy

- of a manual search of various financial publications -

available to the public at‘large,'including:_Dunv&

- Bradstreet, Mcody's, Financial Post Surveys, and
similar publications. Since the data was collected in the

summer and fall of 1974, the last complete year for which

accurate information was consistently available was 1972.
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It was assumed that, for purposes of this study,

the "size" of a firm was represented by published sales

figures for 1972.

A, Limitations of Size Daté-

In some cases sales data was not available for

-Sﬁbsidiéry firms ‘but,-insteadp'aggregate figures‘wefe.

given for the parent”firms. It_wasvaSSumed that - this

tended to occur most often in_the‘Case'Qf closely-held

subsidiaries. “The ‘sales figures for the parent firm

were -employed in such cases since it was assumed that -

‘the attitudes and practices with respect to technological

" innovation would be those of the rarent company .

B. Results of ﬁhe Collection‘ofisizelpata

1972 sales figures were obtained-for 146 out of

thgjl96fresponding firms.

IV. .The Data Base;

' Data obtained from the quéstionnaires in the
study ky- Dunn et al. - had previously'been_convefted
into digital codes and entered on computer cards for

machiné:procesSing. ‘The deck was arrangedﬁby company,

‘with three data cards per company. The sales and owner-

30
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éhiéidata.for each company Were'entéred on a fourth"‘
data catd-and»insérted into thé'déck in the éppfopriéte
:places,(éee'eiaﬁplé‘of data déck—%appendix B), S Full .
Vséles and ownership data was availabléifor l4l'firms,

- and partial data for 146 (sales§20rll6l (oWﬁerShi?i;
The\fuil détaibaseﬁthen_contained up to 182 separate -

] pieces of information (variablés);ébout each cOmpéhy

(see appendix C for variable 1list).

,V._Précédure

| The»datéLWas‘first examined ﬁanﬁally_to gain a
rough feeling for‘its quality,:range and distribution.“ 
Based on that éxéﬁination sales figures were'groﬁped

"into four categories as follows:

Ahnual~Salés~ .- Category Code

'$1 Million - $60 Million Small 1
$61 Million - $200 Million Medium 2
$201 Million - $999 Million Large _ 3
$1 Billion and Greater " Extra Large 4

The data deck was then examined using the sub-
routine "“CODEBOOK" from the Statistical Package for
the Social Sciences (SPSS)' and the IBM 360-67 at the-

University of Alberta Computing Centre.

VI. -Data Profile‘

The companies were found to be’manageably_distributed _
fby'the initial, arbitrary, size allocations, with small_

firms accounting for 32 percent'Qf the sample, medium
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- firms 18 percent, large 31 percent, and-eXtra large:

19 percent (see,table;4)..iThe firm'distribution as
to ownership was' 50 percent U.S., 8 percent.United '
Kingdgm, 39:§ercent'Canadian; less than i ﬁercent; 
othercwestern.OECD,.and-2'percentr&Unidentifiabie"‘
(not to.be confused with tneb35'firms forrwhqm.no o
ownership data was found) (see table'Sj. | |

Tt should be noted that if the 35 firms left out

- of the. analysis because no ownerShip'data was found

were assumed to be Canadlan owned, then “the. DrOpOrthnS.
becane as follows. U.s. 41.3 percent, Unlted Klngdom
6.6 percent, Canadlan 49.5 percent, other Western OECD
O.S_Percent, Unidentifiable 2.0 percent.‘ It is

important to note that compariSOngof this assumed . .

 distribution with that published by the Minister of .

- Industry Trade and'Commercetunderlthe Corporations

and Labour Unions Returns Act'(_CALURA)5 showed that

the sample-used‘in this study approximated the true

‘situation - in Canada, i. e Calura'(l970) reported‘

equlty in Canadlan non-financial corporatlons was
distributed as follows: U.S. 34 percent, Other forelgn."

9 percent, Canadian 52 percent,,Other (Unldentlflable)

5 percent. Thus, while “the sample chosen by B

Dunn ‘et al. for the original survey was limited
to firms reportlng research ‘and development actlv1t1es

1n~l973, the data base whlch resulted (and thus under—



‘ - . Sales

Volume

($'000,000)

1 - 60
61 ~ 200
201 - 999

1,000 +

'Totals

TABLE 4 PROFILE DATA:-~SALES IN 1972

Size

i"Sl‘tlail

Medium

- Large’

Extra
Large

Absoluﬁe

Frequency

#
47
26
45

28

146

" *Missing data not tabulated.

Relative

Frequency*

[
°

32.2
17.8
30.8

19.2

100.0

" Cumulative

Frequency

o. .
6 -

32.2
A50§0
'80.8

©100.0
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Country

'_Qf-Ownership,

.United States.

- United Kingdom

Other Western

. OECD

Unidentifiable
Canada

\

Totals

Absolute
Frequency
. $

81

13

62

161

*Missing data not tabulated.

' Relative
. Frequency*

34

TABLE 5 PROFILFE DATA:--OWNERSHIP IN 1969

.CumdlatiVe
- Frequency
g S %

50.0 . 50.0

8.0 .. 58,0

39.5 " 100.0.

~ 100.0
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lying the present study) vas probably reptesentative,of
- the Canadlan populatlon of f‘rms w1th respect to ‘
dlstrlbutlon of ownersnlp.<‘ |
”h\e. : B However, the assumption that.missing data shehld*
. .be equated:td Canadian ownership,(ahd smell eize).wasf
| teo Weak fot this study and‘itAwae decidea te under-
o take the analy51s using only the part of the data base
whlch was complete.
AnalYSlS then ‘proceeded to the next step, whlch

was the preparatlon of crosstabulatlons._

VII. Crosstabulations

The origihal Dunn et al. queetiehnaire Qas examined -
to determlne which varlables vould llkely shed
llght on the questlons under conswderatlon and a‘
. :‘ ;-\ prellmlnary crosstabulatlng run was done u51ngttne
| \SPSS subfoutine "CROSSTAB"G tetetoestabﬁlate the-sales
and oWnershiQ'data With\eaeh other end'a;so Qithe
seventy-eight of the other Vatiables‘in theAdatalbase»

for eech company .

' A. Crosstab Subroutine

The crosstebhlating subroutine in~the SPSS package
lprovides a joint frequency ;ietfithion Of eases
: accofding.to.tto er'more choeen'variables. Theisub-

routine analyzes the jOlnt frequeney dlstrlbutlons

statistically by means of,SLgnlflcance tests. Tn thls'
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“case significance was determined by meéns'of a Chi
;Squafe‘teSt.éf"aSsdciatiqn.v The test is of the
indépendenée of two vépiables;‘and indicétes the
1ikélihood‘df having a distfibutioﬁ.as"différent
.frém statiétical independéhée by éhéﬁce'alone as the
observed distribution,"ln thisianaiYsis the cutoff
chosen was a significance‘of_o.i éf less. Tn other
Wdrds, a significant correlation waé felt tovexiéﬁ
between two.variables if the joint frequéncy
distribution had less ﬁhan'a 10 percent chance of
resulting from two indepéﬁaent disﬁributions;_

| The Chi square‘ﬁest Qarried dut'was, in féct,‘an

"adjusted" Chi square. This;tesf iS'autOmatically
adjusted to account for the effe¢tsfof emptf cells in
the matrix’éf cells with a low number of‘eVentsf In
cases where some doubt as to the vaiidity of the initial
test‘existed, addiﬁidnal runs weré.ca:ried out wherein
bné of the variables'(Owneféhip) wés fedefined to

i

eXélude empty cells and~emphasize the crosstabulation
between overlapping pairs of events. The results of .

these' paired correlations are reported in Chapter IV.

‘ViII,  Summary

This:éhapter has gxplaihed thé}sources,,strengths
and weaknesses: of theidata base, giVén‘a profile of
thé new data, and provided an explanatioﬁ of the

statistical methods used in the analysis.of results.

36
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' Flrms 1n Central Canada ‘were found to be over—'

;represented in the. orlglnal sanple Whll° flrms from

' fthe Marltlmes wvere excluded._ Since the orlglnal

questlonnalres tended to be answered by lop manaqement,_

'the responses were ‘assumed to be a rellable reflectlon ;

of,corporate,practlce."
Slze and Ownershlp data was found for approx1mately
75 percent of the 196 flrms formlng the or;glnal sample,

however, very small flrms are probably not accurately ﬁ-.

“'7represented 1n the data base since 1nformatlon about
them was not collected by Statlstlcs Canada or the 3

. other sources consulted




Notes fbijhapter III

_ lCALURA (op. cit., p. 61) shows firms in Ontario and
Quebec earned 70 percent of the taxable income among -
non-financial firms in Canada in 1970. In practice this
figure is likely low when extrapolated to the number of
firms, since Ontario has the vast majority of manufac-
turing firms while the resource industry in Alberta skews

. the income figgres westward.

2Intercorp0rate OWnefship,'l9é9, Sfatistics Canada,
(Ottawa: Queen's Printer, November, 1971). -

3Hurtig, op. . cit., p. 19.
‘4Nie, Bent, Hull, Op; cit., p. 102.
5 ' ‘ | ’

CALURA, op. cit.

6Nie,=Bent; Hull, bp-4cit., p- 1ll6.



- have used:-"yes";

the 51gn1f1cant crosstabulatrons,relatlng*to size and owner-
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CHAPTER IV
ANALYSIS AND DISCUSSION

L Analy51s of the 31gn1f1cant crosstabulatlons was carried

~ out to ascertaln the nature of the-correlatlons, thelr con=-

31stency with respect to the llterature, and thelr relevance :
to the objectlves of the study. This chapter reports the
results of. that ana1y31s under major headings which corre3pond
to the "Objectlves noted in Chapter'I, (p; RS P | |
Fox the purpOSes of this study, answers to the question-
nalre were converted to 31mp1e "yes" or “no" responses, i.e.,

several questlons which asked whether technlcues had been

used-~—-"for the past 2 years"- “for the past 2-5 years"; "for

longer than 5 years"- "have_never used"--were converted to:

" n
.

no

I.h Size and Ownershlp - ’ \\-‘ ‘ 'fa' h'f :

Thls sectlon reports the results of an examlnatlon of

ship. The analysis was carried out with a view to determining

/

theAuéefulness of the variables size and ownership in seg- -
menting the firms according to their level of sophistication
in technological ihnovation; In cases where the validity of
the adjusted_chi sqoare test was in doubt. (e.g., there were
some empty cells or cells with a low number of events),

additional tests were carried out wherein the variable
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: ﬁOwnership".mae redefined to.exclnde.empty.celle-and to in-
”crease thé power of the teet. |
Al Analy31s
The crosstabulatlons revealed srgnlflcant correlatlons :
-between:51ze and eight of the.lgl varlables in the‘data;base,
‘1between ownershipfand one of.the variables in the data base;.
.For'purposes_ofAanaIYSis, it‘was convenient to*group the
..results’according to the chapter headings:nsedgby Dunn . -

‘et al. in their May 1974 report (Section five,

below, was an exceptlon to this format)
1. Research: and Development Project Selectlon (See
queStionnaire [appendix A]‘question‘l2).

- As shown in table 6 "Sales" andI“Use.of-Re—

and

search and Development Project Selectlon Technlques were

found to be correlated at the 0,0589 " level of SLgn1f1~_
cance (p=.0597. Examlnatlon of table 6 reveals that a
higher proportion‘of large:and extra~large firms tended
to make use of these‘teCHniques than small and mediumn
 firms. | .

2. Structural Change in Canadlan Organlzatlons D01ng
Research and Development (See cuestlonnalre [appendlx
A] questlons 20 and 21).

- The variable "Sales" correlated smgnlflcantly
with "More Centrallzatlon (p=.028)* (table 7) "Morep
Decentralieation“ (p=;0765"(table:B),.and~ﬁChange from

Llne—Staff LO Program Management" (p=l007) (table 9)

Examlnatlon of the tables reveals that larger firms have

tended to change their structure while smaller firms
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TABLE 6. CROSSTABULATION OF "SALES" AND "USE OF RESEARCH
AND DEVELOPMENT PROJECT SELECTION TECHNIQUES"

Yes . S - ‘No . Total
Sales , Firms % Firms 3 Firms .
Small '
o Firms 25 _ 27.5 17 41.5 42
% 59.5 ’ 40,5 31.8
‘Medium - Firms . 15 16.5 . 10 = 27.4 25
: g 60.0 ' 40.0 . . 18.9
Large - Firms 28 30.8 11 - 26.8 39
g 71.8 ' ‘ 28.2 . ' 29.5
Extra Large : :
o Firms =~ 23 - 25.3 3 7.3 26 L
% 88.5 < 11.5 S 1%9.7 o R
‘Total : B R v ‘ . ' ~ ‘ o
Firms 91 ¢ . 41 S 132"
% 68.9 ' 31.1 o 100.90
Chi Square o A 7.448 |
Degrees of Freedom 3 '
Significance 0.0589 . (Variables: 181 x 060):

¥



Small
Medium

- Large

Extrd Large
Tptql

Chi Square
Degrees of F

Signiflicance

JPARLTL 70 CROSSTABULATION OF "SALES"
"~ AND “MORE CENTRALIZATION"

No Change Totals

Cliatigee
L o Farms % Firms % Firms
Firms - Ll 20.4 23, ~46.0 34
% 32.4 o 67.6 3247
Firms 9 16.7 9-  18.0 .18
g 50.0 50.0 - 17.3
Fivmes 22 40.7 11 22.0. 33
% 66.7 ] 0 33.3 31.7
Firms 12 22.2 7 14.0 19
% 63.2 B 36.8 18.3
Firms 0 54 50 - 104
s 51.9 N 48.1 o 100.0
' '9.0773

reedom 3. A

- 0.0283 (Variables: 181 x 113) -

t42



TABLE 8 CROSSTABULATION OF "SALES"

AND "MORE DECENTRALIZATION"

Total

Change No Change
Firms % FPirms = % Firms
Smali' , S :
: : Firms 9 23.1 . 24 46,2 33
% 27.3 72.7 o '36.3
Meditm o . |
Firms 7 17.9 11 21.2 18 -
3 38.9 - 6l.1 19.8
Large _ _
Firms 15 38.5 10 219.2 25
g 60.0 : e 40.0 ' 27.5
Extra Large - - _ o
' " Firms 38 20.5 7 13.5 15
% 53.3 ' 46.7 .16.5
Total '
o ' - Firms 39, 52 91 .
% 42.9 57.1 100.0
Chi Square 7.0607"
Degrees of Freedom 3
Signifidance

0.0700

(Variabiés:,lBl x 114)

ev



TABLE 9 CROSSTABULATION OF "SALES" AND “CHANGE
" FROM LINE-STAFF TO PROGRAM MANAGEMENT"

Sy

Total

L K o " . Change ' f;f_ No Change A
: Firms % Firms % - Firms
Small : o ' o o .
Firms 6 . - 17.6 21 39.6 27
% 22.2 77.8 - 31.0
Medium o A . . o
' Firms 7 . 20.6 10 18.9 17
% ' 41.2 58.8 ' 19.5
Large S 3 ‘ |
Firms - 8 . 23.5 17 32.1 25,
% - 32.0 - -~ 68.0 28.7
Extra Large - . , c o E o -
' Firms - 13 38.2 5. 9.4 18
% 72.2 , 27.8 20.7
Total | . . ,
Firms - 34 ‘ o 3 87
s 39.1 : 60.9 1900.0
Chi Square © 12.0853
Degrees of Freedom 3 ‘ _ _
Significance o 0.0071 - (Variables: 181 x 115) -

.

v
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have tendéd not to chahge.

The variable "Ownership" correlated with "More

- Centralization" (p=.114) (ﬁable 10). A paired corré—

1ation-was'then.carried‘outuby~9eparating £he "Owner-
ship" variable into three parts ("U.S. or Canada",

"U.K. or Canada", and "U,S;‘dr;U,K."), and. re-running

" the crosstabulation with respect to "More Centralization".

Tablé_ll shows‘that4the paif "U.S. or U.K." was sigﬁi—
ficantly correlated with the.Vafiable ﬁﬁdre Céntrali~‘
zétion&v(p=.073)- ‘ AnalysisAofAtable 10 reveals that
f£irms bwned inithe United‘Kinngm have tended to changé"

their structure to a lesser extent than firms owned in

. the United States. Correlations with respect to Canadian

owhéa»firms were not éignificant}

3. Teéhnological Forecasting (See quesfionﬁaire

[appendix A] quéstion 26) . |

"Table.lz.showsiﬁhat:"Sales" and "Use of

Technological FQrecaSting" were corrglated at the

0.0678 level of significanée.. AnalySis~revéaiS‘that

émallér firms tended to report'that theg had ndt uSed:

thé technique while largerffirmS"reportgd'that they had

used it. | H

4. Management Games Qriéimulétions (Séé qﬁestiqnhairg.

[appendix Al ‘questions 30—33).  " o
~ ugales® correlated Signif?cantly With‘fExperiencé

in Computerized Decision Infdrmatién SYstemé".(pé.002)(ta*

ble 13) and "Games Used in'ReSearch_ana-Develdpment‘Projeét_.




_TABLE 10 CROSSTABULATION OF "OWNERSHIP"
AND "MORE CENTRALIZATION"

Change No Change Total
Firms % Firms % Firms
U.S.A. » :
' ' Firms 38 62.3 25 47.2 63
2 60.3 39.7 .55.3
U.K.
Firms 2 3.3 7 - 13.2 9
3 22.2 77.8 7.9
Canada
Firms 20 32.8 21 39.6 41
3 48.8 ' : 51.2 __36.0
Uﬁidentified , : ' _ - :
Firms 1 - l.6 0 0 1
% - 100.0 0 0.9
Total , A
Firms 61 : 53 114
% 53.5 - 46.5 100.0
Chi Square 5.95261
Degrees of Freedom 3
Significance ' 0.1139 . (Variables: 182 x 113)

9p
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TABLE 11 SIGNIFICANCE TABLE FOR PAIRED CORRELATIONS

BASIC CROSSTABULATION:

Owners in 1969

OWNERSHIP IN 1969 BY MORE CENTRALIZATION

Significance of
Crosstabulation with Respect to:
More Centralization

U.S.A. or Canada
U.K. or Canadé

U.S.A. or U.K.

.3393
.2789

.0730

. (Variables: 182 x 113)

Ly



e . TABLE

12 CROSSTABULATION OF "SALES" AND

"USE CF TECENOLOGICAL FORECASTING"

Yes

_Firms.

o

No

Firms 0%

Total

Firms

Small- -

14
34.1

24,1

27
65.9

1 36.0

41

.30.8

Mediumnlv

T 12.1

17

522;7 .

24

18.0

- Large’ -

. 23

"39.7. .

70.8

17

22.7

40

~ Extra ‘Large

_57.5

2401

42.5 -

14

8.7

30.1

28

Total
y ' Firms

50.0

58 .

50.0

- 75

133

21.1

- Chi square
- Degrees of Freedom

- Significance

43.6

30

0.0678"

7.1322

56,4

(Variabies:

100.0

181 x ‘149)

8y



TABLE 13 CROSSTABULATION OF "SALES" AND "EXPERIENCE

IN COMPUTERIZED DECISION INFORMATION SYSTEMS"

, Yes No Total
Firms 2 Firms % Firms =
Small . ‘ o
o Firms 2 6.3 38 39.2 40 4
% 5.0 95.0 31.0 ;
Medium : ,
Firms 4 12.5 16 16.5 .. 20
% 20.0 ‘ 80.0 ‘ - 15.5. ..
Large
o "Firms le 50.0 28 28.9 44
2 36.4 - 63.6 2 34.1
_ExtralLarge c g : , o
Firms 10 . 31.3 15 g 15.5 = 25
% . 40.0 ' 60.0 19.4
Total A ' B o
Firms 32 97 129
% 24.8 75.2 " 100.0
 Chi Square - . 14.905 |
‘Degrees of Freedom . = 3
Significance o 'f"0;0019"' e  (Variables:L 181‘x 168)

6V
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;Selectionﬁ.(é= 033) (table 14) 7Analjsisdshoﬁs that,
'whlle most flrms had responded negatlvely to these quesél
.etlons, the firms whlch had re5ponded posrtlvely tended tod“:
tbe proportlonally more common in the large or extra 1arge»;.:
~groups.

‘5. Slze and Ownershlp

Table 15 shows that “Sales" and "Ownership" are

: A51gn1flcant1y correlated (p— 008) . Resnlts of paired cOrreé B

lations (table 16) show s1gn1flcant correlatlons between
"Sales"™ and the pairs "U. S. oxr Canada" (p~.002) and "U K.A
lor Canada" (pé,046), Analy51s of table 15 shows that small '
firms tended to be Canadlan owned, large and extra large
~firms tended to be owned in the United ctates,’and firms.

- owned in the United Kingdom tended to be medium and-large.3

B. Discussion

The crosstabulations reported thus“far”in3this‘study

-have prov1ded ev1dence whlch supports the view that large

and ‘extra 1arge flrms tend to be more sophlwtlcated than
small flrms,. Support for thlS view vas manlfested as follows.r
-.1l. Larger flrms tended to make more-use of‘researoh anc
«}development progeot selectlon technlaues, a basro B
lndlcator of. sophlstlcatlon xhlch Dunn, Harnden, and
Maher treated in chapter v of thelr report.
2.: Structural changes have taken pPlace 1nrpr0portionally7
more large firms‘than smallrfirmsh In chapter.II_of this;

~



TABLE 14 CROSSTABULATION OF "SALES" AND "GAMES USED

IN RESEARCH AND DEVELGPMENT PROJECT SELECTION"

Total:

. Yes_‘ ' No
Firms % Firms -~ S Firms
‘Small : o o o
Firms - 2 10.5 43 35.0 45 .
g 4.4 » "~ 95.6 ‘ . .31.7
Medium - L : C
- Firms - 3 15.8 22 o 17.9 7 25
% 12.0 ' 88.0 : 17.6
Large ‘
Firms. -6 31.6 38 .30.9 .44 .
% -13.6 86.4 ' 31.0
Extra Large 3 ' .
Firms 8- 42.1 .20 16.3 28
K3 28.6 , 71.4 19.7
Total . o _ , o
' ' Firms 19 - 123 142
% '13.4 86.6 100.0
Chi Square 8.7190 -
‘Degrees of Freedom 3 :
Significance . 0.0333 ~ (Variables:

181 x 171)

1S
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TABLE 15

" SALES"

G

H
B
T
FC
o
¥
¥
5

Country

CROSSTABULATION OF

AND “"OWNERSHIP"

U.S.A.

‘U.K,
Firms

g

o

Other ‘OECD

Flrms

o

o

© .Canada - - . Unident .  Total

Small

Firms'

Firms

16

©100.0

Firms @ % Firms % Firms

25 - 50.0 . 1 - 50.0 44

“Medium -

Firms

36.4

11

44,0 -

14.5"

;41;7.

56.8 2.3 ©31.2

8 16.0. 1 . 50.0 .25

» Large

Firms

© 27

33.3

'32r0'  ... 4.0 0 17.7

' Extra Large =
' o Firms

61.4

22

28.9

16,7,

‘29 5 0.0 .. 31.2

0.0 28

. Total
' : Firms

"78.6"

76
53.9

50

.00 - 19.9

141

Ch1 Square

Degrees of Freedom-

Slgnlflcance

26.895
12

0.008

S
¢ B
1%

35.5. E 100.0

(Variables: 181 X?l82)

25



~ TABLE 16 SIGNIFICANCE TABLE FOR PAIRED CORRELATIONS

BASIC CROSSTABULATION: OWNERSHIP IN 1969 BY SALES IN 1972

Owners in 1969 .

Significance of ,
' Crosstabulation with Respect to:
Sales in 1972 -

U.S.A. or Canada
' U.XK. or Canada

U.S.A. Or U.K.

.0017
.0463

.1288

(Variabies:-_lSZ x 181)

€5 .



.-Study, it was hypothes1zed that such changes are one
. : l»,k - ‘ ;vlndlcator of management S w1lllngness to adopt .
gtechnologlcal 1nnovatlo'

”l3‘ The varlables‘"Use OL Technologlcal Forecastlng

et

_"Experlence in Computerlzed Dec151on Informatlon Systems"ll

andj“Games.Lsedrln ReSearoh>and,Development.ProjeCt
Selection" are‘all'indicators of sophlstication which
tended to be a33001ated w1th larger flrms to a |
>51cn1flcantly greater extent than with smaller Flrms;-

- In summaryf seven'of the varlablesjln thlS sectlon-were h
51gnlf1cantly correlated w1th "Size" Analysis of these |
s1gn1f1cant correlatlons revealed alfferences between small/

.medlum flrms and large/extra large firms whlch tend to
»support the F1nd1ngs noted in the rev1ew.of the " llterature,
that large smze and sophlstlcatlon'are p051t1vely assoc1ated{

V"Ownershlp" :as found to be.oorrelated:nith.
only one varlable relatlng to sophlstlcatlon 1nh
technologlcal 1nnovatlox——"More Ceptrallzatlon . In7fact
a palred correlatlon showed that flrms owned in’ the Unlted
States had changed to a more centrallzed structure to a
51gn1flcantly greater extent than had flrms owned in i~e 3
Unlted hlngdom

"Ownershlp" vas also Slgnlflcantly related to "Size",
and the guestlon arose: 1f’"clze and varlables relatlno to
- R SOphlStlcathn were 81gn1f1cantly correlated, -and , 1E "Slze"k

and "Owner541p“ were also s1gn1f1cantly oorrelated,uthen why
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was “Ownershlp“ not s1gn1f1cantly correlated w1th varlables

"relatlng to sophrstxcatmon’

One pOSSlble answer to- thls questlon io that forelgn

owned flrms may be less sophlstlcated than average among

the larger group, whlle Canadlan owned flrms may be more

:SOphlStlcated than average among the smaller group Cross—

tabulatlon with respect to "Ownershlp" alone would not llkely
reveal-a s1gn1flcant correlation between "Ownershlp" and
sophistication. cher possible answers relate to the

validity of the assumption that attitudes and practices

reported in the questionnaire reflect those of the parent
‘firm. The correlation between "size" and "OwnerShip"_warrants

further study°

The general result with rospect to determlnlng the useful—

ness of the varlable ownershlptln segmenting firms accordlng to

~ their level ofusophistication_ln.technologlcal innovation was -
that no significant correlations were found to exist between vari-

f.ables.describing'country of oWnership and level of:sophiStication.:

'.Il{ 'Characteristics of the Firms

The overall aim of the Dunn, Harnden, and Maher
research project is the development_of an experimental
management development program”for_Canadian businesses.

Identification of the characteristics of firms

forming the market for such a program is the focus of

this section.
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"Ana1YSis

'.l.'}size Profile j'

Table lS shows that out of 50 Canadlan owned

flrms for Whlch size- and ownershlp data was collected,

.25 had: annual sales between one and 60 mllllon dollarsr~
1e1ght had annual sales between Gl and 200 mllllon dollars,
_13 had annual sales between 201 and 999 mllllon dollars,

- and four had~annual saleS'of one bllllon dollars or more.'

Canadlan flrms represented 56.8" percent of the firms in

" the "small".category.

2;.~Sophlstlcatlon and Size'

The analy51s carrled out 1nvsectlon I of thls
chapter showed that small and medlum flrms tended to be
less sophlstlcated with respect to technologlcal
1nnovatlon than'large and extra large flrms. In the.
following section the characterlstlcs of flrms in the

sample are grouped accordlng to 11rm 51ze so that the

'"market for ‘the program is segmented accordlng to that_.

varlable
f(a) "Small" Firms
Canadlan owned flrms make up 57.0 percent
of the small category (table 15) | The characterls-
‘;thS of firms in this category whlch were revealed
~in the s1gn1f1cantly correlated crosstabulatlons are’
as follows: |
(1) Small firms tended not to use research.and

development project selectlon techniques ,
(table 6) to the same extent as larger firms.



(2) Proportionally'fewer,smalldfirms had“ﬂ"u
changed their structure (tables 7, 8, and 9).

(3) They tended not to use technological fore-
casting, . computer17ed decision information systems,
or games in research and development project
selection to the same extent as: larger firms
(tables 12, 13, and 14). \

(4) Table 17 reveals that-23 small firms agreed
to participate further: in the Dunn, Harnden, and
Maher program. The small group thus represents‘_
29.5 percent of the 78 flrms agreelng to contlnue N
Wlth the program. L . o
In-summary,'the'small firms in»the sample
tended to be less sophlstlcated than the larger'

frrms, but tended to be about as 1nterested as the

'7average of,flrms in contlnulng with the programh.

Canadian"owned'firms dominated'thisvcategOry,'
(b) "Medlum" ‘Firms
Canadlan owned flrms comprlsed elght of the

25 firms 1n thlS category The characterlstlcs of

xflrms in -the medium category whlch were revealed in®

the significantly correlated crosstabulations - are:
as-follOWS'

(1) Although 60 percent of the medlum flrms used
- research and development project selection tech=
. niques, this was much less common use of the .
techniques than among the larger firms and slightly~
less than. the average for all flrms (table 6)

(2)" Analys1s of tables 7, 8, and 9 reveals that
changes in structure have occurred about as
.frequently among medium firms as the average for
all firms in the sample. This was, however, '
less frequent than among large flrms in the
sample. . . '



TABLE 17 CROSSTABULATION OF "SALES" AND

“Firms

"GAME PARTICIPATION CONSENT"

. Yes

o0 .

_ No-
Firms -

dge " -

Total

" Firms

Smail '

Firms

23
- 62:2

29.5

31;3

37

- 30.3

- Medium

%

Firms"

18
- 85.7

23.1

21

t17.2

Large

Firms

3

21
52.5

26.9

;43;2

40

32.8 .

' Extra. Large

3

i,Firms_ 167

" 20,5

18.2

24,

Total

Firms

%

- 66.7.

“ 78'»

63.9

19.7

122

100.0

' .Chi’ square

Degrees of Freedom .

Significance

. 6.71636

0.0815"

'(Variabiesﬁ

‘181 x 180)

85
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(3) While use of technological forecasting was
less common among medium firms than the ‘average
for the sample (table 12), -use of computerlzed
decision information svstems and games in
research and development project selection were .
about as common among medium firms as the average
for all firms in the sample and- 1ess ‘common than -
for the larger flrms. L :

- (4) Medlum firms. agreed to partlclpate further in

the study to a much greater externt than the" '

~average and were, in fact, 85.7 percent in. favour
. of further- partlclpatlon. '

In summary, medlum Slzed flrms were about

;as sophlstlcated as the "average" flrms in the sample N

although they are less sophisticated than the larger

- firms. The~large majority of medium‘firmsoare intex-

\

ested in- rurther partlc1patlon in. the program.i
(c) "Large Flrms_-

Canadlan ovmed firms represented 29 5 nercent

of the firms in thlS category. The characterlstlcs of

“the firms in‘the large category which were revealed in

thetsignificant crosstabulations are as follows;

(1) Use of research and development progect selec-
tion techniques was slightly more common in this

~ group than the average for all firms in the sample
(table 6).

(2) Pr0portlonally more firms in. the large catcgory
have .changed theilr structure (tables 7 and 8).

An exception to this is found in table 9, wherein

32.0 percent of large firms had changed from
" “Line-Staff" to."Program" management compﬁred to
the sample average of 39 1 percent

(3)-Use of technologlcal forecastlng, experience
in computerlzed decision information systems, and
use of games' in research and development progect

selection tended to be proportionally more common

among larger firms than: the sample average (tables

12, 13 and 14).




 66'»
(4) Large'firms were proportionally least -
interested in continuing with the’ research
program (table 17) ,
:In'summary,'as measured Ly thlS study,‘
;iargcufirmsstended toxbe nore sophlstlcated than
averagevandileast interested{in contihuihg with ©
fthe'programg o | - :
(d),“Extra ﬁarge“ Firms
. The profile of the 1arge flrms may be
summarlzed by reportlng that in all the categorles
bused above, extra large flrms tended to be. above the
»gsample average, i.e., in thelr use of research and
deyelopment project‘selectloh technlques, in structural
‘change, inAuse of sophisticated techhiques and | |
computers, and in thelr 1nterest 1n contlnulng w1th
~ the Dunn, Harnden, and Maher pr03ect.~ Firms owned
in the United States formed‘78.6 percent of'the

extra large group.

B. DisCussiona
The analysls has prov1ded a tabulatlon of the charac—

terlstlcs of flrms in each size category The experlmentar

"management development program of Dunn et a1 can thus

be "tailored" to suit one or more: partlcular slze.‘

of flrm. The results dlsplayed 1n table 17 1nd1cate that
"medlum sized flrms should recelve hlgh prlorlty for 1mp1emen—

rtatlon of the next step oftthe,program. Thelr high degree of
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E lnterest in contlnulng with the prooram (85 7 percent in-

favour) prov1des an 1ndlcatlon of corporate 1nterest. ‘In;u
addltlon, the medium sized group tended to be about average
in terms of sophlstlcation and thus, since the management

development program will also be a measurlng device fortf"

level of soph;stlcatlon of Canadlan buslness.,

iIi.- Important Questlons

The thlrd objectlve of thlS study was to

~address the  important questions raised in Clarke's |

critique of Dunn, Harnden, and Maher's report.?

A. How do Canadian owned and‘oontrolled.firms compare with” L

U.S. and other foreign‘owned.firms with'respeot to the use

(ofisophisticated‘management techniqués in the area of

_research and development progect selectlon°

The analysls carried out earller in this chapter

"showed that the crosstabulations revealed-no slgnlflcant
‘correlation with respect to ownership'which'bears on this

'question, In other words Canadian‘owned firms are not

s1gn1f1cantly different to firms owned in other countrles
with respect to their use of sophlstlcated management

technlques. That result was tempered by the fact that

fassess1ng sophlstlcatlon, prov1des a measure of the “average"'
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small flrms were found to be less sophlstlcated than larqe'

flrms and Canadlan owned flrms domlnated the small group

_whlle foreign owned flrms domlnated the larger groups.

Are.new management technlques belng adopted by smaller
companles° | .

i Results of the crOsstabulatlons 1nd1cated that
Smaller flrms were not as SOphlSthated as larger flrms.'
Howeyer, amongvthe smaller flrms(use of. some technlques
ishnot‘uncommon;.e g;, research'and development project

selectlon technlques were reportedly used in- approx1mately»

\

60 percent of both small and medlum flrms in the sample
'whlle use of technologlcal forecastlng was reported by

“34 l percent of small flrms in the" sample.

IV. - suihma'ry
In this chapter the 51gn1f1cant results were dlsplayed

in tabular form and analyzed to determlne the nature of the

Vcorrelatlons, thelr cons1stency w1th respect to the
'llterature, and-thelr contrlbutlon to the objectlves of

the study.

The' crosstabulations with respect to‘"Size" Showed‘

correlatlons between "Size" and other varlables whlch, upon

‘ analysls,_prov1ded support for tbe view expressed in the

-literature (and‘noted 1n‘chapter II of thlS studv), that

SOphlSthatlon in technologlcal 1nnovatlon and large size

are assOCLated

62



Clarke S - questlon concernlng adoptlon of new- technlques

_-by smaller flrms was addressed by thlS analySls. It is’

1mportant to note that use of sone of these SOphlStlcatGd

"management technlques_ls not uncommon among smaller flrms,~

_despitetthe faot‘that, in general, smaller firms xere lessf

sthistioated than larger firms.

The review of the llterature noted that'studies~byy‘

-,Safarlan and Wllklnson had not found any correlatlon
vbetween ownershlp and‘sophlstlcatlon in technolOglcal
dinnovation. The results of this study tended. to sustaln.i’
.that flndlng slnce no direct correlatlon was - found to_

eX1st between ownershlp and sophlstlcatlon in technoloalcal'

1nnovat1on.
‘A slgnlflcant correlatlon vas found to eXlSt between'

"Size" and “Ownershlp" and thlS, when coupled W1th the -

“correlatlon between "Slze“ and sophlstlcatlon, led to

some speculatlon as to why "Ownershlp" and sophlstlcatlon

"'were not correlated.~ Addltlonal'studyvof thlstarea_ls

',olearly'warranted.
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;Noteé for Chapter iv
1

‘-2Clatke,‘op.‘cit.af

“Dunn; Harnden, and Maher, op. cit., p. 57.

64



65

CHAPTER V

SUMIMARY

ThlS study was de51gned to examlne the relatlonshlp be-’x
~tween varlables describing size, ownershlp,and SOphlStlcatlon
in technological 1nnovatlon and to éxtend and supplement the
research project of Dunn, Harnden, and Maher whlch had as
its_overall ohjective: the design and development of an
'experimental management development‘program'foriresearChh
and deveiopment project‘selectionzdeoision makers. iThisif
chapter reviews the objectives of this portion of the,project; ‘
the extent to whioh-those objectives have been achie&eddin

“this study, and.suggests areas for additional research.

"I. Objectives

he objectlves of this portlon of the.prOJeot were:
1. To ascertaln whether size and . ownershlp are useful ln‘
~segment1ng flrms accordlng,to the1r=level Qf‘SOphlSth&thHI
in technologlcal 1nnovatlon. |
2. To 1dent1fy the characterlstlcs of- the flrns‘formlng the
market for an experlmental management development program.
3. To address the important questions ralsed 1n Clarke's
.i’f..- crlthue of the May l974.report by Dunn, Harnden, and -

Maher.
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Summary of Results

1. Size and Ownership

i'SignifiCant correlations were found to ekiSt'be—
tween 51ze and varlables relatlng to SOphlStlcathn in the-
area of technologlcal 1nnovat10n. Analy51s of the ‘data ]
revealed dlfferences bet\een the smaller firms and the'A
larger firms w1th respect to sophlstlcatlon whlch tended
to- justlfy the statement that larger firms tended to be

more sophlstlcated than smaller firms. No lmportant S1g—'

_nlflcant correlatlons were found to ex1st between varla—

bles descrlblng country of ownershlp and. level of

sophlstlcatlon.

-2.- Characterlstlcs of Canadlan Flrms“

The data wvas tahulated in such a way as to segment
the characteristics of f;rms according to s1ze.;_Th1s form S
of segmentation‘Seemed appropriate'tn view_ofithe finding

that size is an important variable in separating firms of

»different levels of sophistication(asvdefined'by variakbles

such as: use of research and'development orojeCt selection

, technloues, changes to centrallze or decentrallze dec181on

maklng, changes from llne staff to program management, '

use of tec1nolog1cal forecastlng, use. of computerlzed

‘decision ‘information systems;.and“use,of games‘or simula~

tions in research and development“project”selection>

"Analy81s 1n this sectlon of the study 1nd1cated that medlum

slzed flrms snould receive hlghest prlorlty for the 1mple~d

mentatlon of the next phase of the - program (the de81gn and~>

development of‘anvexperlmental_management development pro-
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gram for research and development prOjeCt selectlon |
dec151on makers), since:

(a) the medium 51zed firm had thc hlahest leVel of

interest 1n contlnulng with the program and,

(b) the medium s1zed firms were about "average" in

terms of sophlstlcatlon‘and; since the experlmental

"management;development program will also-be a

measurlng device for aSsessing leVel“of sophistica~d‘

tlon, will prov1de a measure. of the average level

of sophlstlcatLOn of Canadlan bu51nesses.
3. "Responses to Clarke's OueSthnS

The 1mportant questlons raised by Clarke in hlS

critique of‘the Dunn et‘al,lstudy;were addressed. 1In o
summary,,the'addition of size and.ounersnip data.to'tne‘
data base did not provrde ev1dence that Canadlan owned

firms are Slgnlflcantly dlfferent to. flrms owned in. the1:~

‘United States with respect to the use of sophlst;cated

management techniques However, the fact that small firms

- were found to be less s0phlstlcated than larger firms and

III.

the correlatlon between size and ownersa1p lead to a tem—r

pering of that result and a Suggestlon that.addltloncl

‘study of this matter may be warranted.

Questions Raised by‘This‘Studv

- Two lmportant questlons are ralsed by the results of the

Size and Ownershlp analySLS. The flrst questlon was noted in

chapter IV, section I (page ) and is repeated here for

sake of clarity:
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'If size and sophlstlcatlon were’ s1gn1flcantly correlated :

"and if size and ownershlp were si gnlflcantly correlated, why

then were ownershlp and sophlstlcatlon not s1gn1f1cantly

'correlated° Posslble ‘answers to thls questlon were Suggestedj.
_1n-chapter_IV; one.relating>to the.distribution of firms
"with"respect to'sophistication within-tt size grouplngs,

the other relatlng to the valldlty of the underlylng

assumptlon that attltudes and practlces reported in the

questlonnalre reflect those of the parent flrm. Addltlonal

“study of this matter is recommended

.. The second 1mportant questlon ralsed by the results
is; why is there a dlfference in sophlstlcatlon between
maller_flrms and larger flrms7 Phrased sllghtly olfferently°

why aren't smaller flrms as sophlstlcated as larger flrms°

Larger frrms employ sopnistlcated managementttechnlques'f‘

to help optlmlze dec1s1on maklng and thereby maxlmlze profltsg

What can be sald aLout smaller flrms and sophlstlcated

management techn1ques°

It ‘seems llkely that smaller flrms would flt into one‘

of flve:patternsv

.:1;k Some smaller flrms are.(successfully) nsing
sophlstlcated management technlcues.‘ o
2_.1 Some smaller firms have decrded Lo.use'

gsophlstlcated management technlques but have been

unable to. implement them.n‘
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3. Some smaller firms haVe.made:rational and]aceurate
ecqnomiC'deciSions not»to nse_the techniques,
4, ' Some smaller firms are net aware’ef the existence
of the techniques and do not use them'fer that reasom..
5, Some smaller firms have made decisions-not”to‘ |
use the techniques because of‘?rejudicee; fear,

‘ erroneous analysis, ete. H

The analysxs of the size and ownership data carrled 3

" out in this study has showm that 51gn1f1cantly fewer smaller

firmsvthanAlarger firms“fall into pattern 1 abeve. Some. .

- addltlonal research is required to determlne what prcportlon

. of smaller:flrms fall into patterns 2, 3, 4 and 5 respectlvely,'

and te identify.the firms eoncerned'for purposes of further_
analy51s. E J

Firms falllng 1nto pattern 3 should be analyzed to see
why-use of the sophlstlcated management technlques is not
economlcal and to determine whether 1t is reasonable to.
try to modify the flrms and/or the technlques to make their
useheconomlcally feasible.

-»Research:should be undertaken'to determineMWhy firms in

. pattern 2 have not been successful in 1mplement1ng the tech—A

nlques and to ascertain ways of resolV1ng the problems. so that

the new methods can be 1mplemented Several problemnareas

'seem llkely to exist:




l‘:l Flnanc1al Constralnts
There may be a threshold size: belom whlch
,flrms are unable to afford the dlrect costs of us1ng

the technlques (e [ cost of computers, salarles of o

analysts, etc. )
20 Manpower Constraints
| The supply of persons tralned 1n the use of
these technlques may - be A llmltlng factor. |
f;3. Structural ponstralnts | -
The structure of some smaller flrms (e g.,
goals, control systems, blerarchy, data base, and~
. people’ attltudes) may mltlgate acalnst 1ntroductlon of(
' psophlstlcated management technlques.pfA -
'-Research should be unoertaken to plnpOlnt the problems

of firms falllng 1nto patterns 4 and 5 to determlne the

\ most effectlve methods of prOVldlng educatlon ‘*d ‘assis-

tance to. resolve-tnem. This should form a major functlon

of the management development program belng oe81gned by

Dunn, Harnden,_ and Maher.

' v. Suggestlons for Addltlonal Research

It is apprOprlate at thlS pOlnt to recall that thls

study was deslgned as part of a larger pro;ect by Dunn

et al_ whlch had as its overall Jaim the develop—

ment of an experlmental management development
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‘program for research and development'broiect.selection

decision-makers.1 Accordingly, in terms of the overall

_alm of the prOJect, much research remalns to be done.

However, this study has uncovered a need for addltronal
research beyond that env1saged at the outset. |
"lgl'Data Base |
Sizevand oWnership informationlshould be_
obtalned for all flrms.' The - completlon of thls data
~ base w1ll permlt more detalled and complete analysls,
partlcularly wlthvrespect to smaller firms. gThls-
work could‘beddoneﬁeither by-use‘of.a subolementary
questionnaire.or by a telephone poll; o |
:2. Ownership.‘ H B
The situation noted earller inewhichhownershlp
was found'to correlate significantly with,siée'buttnot
with sophistication could be 1nvestlgated by segmentlng
the data on the ba51s of 51ze and then carrylng out
crosstabulatlons between ownershlp and varlables_h
.descrlblng sophlstlcatlon‘ Other segmentatlon/
'crosstabulatlon combinations could be lncluded 1n the
analysms.,
3. Size
A research program should be deSLgned to
examlne why smaller firms tend to. be less sophlstlcated

than larger flrms and what can/should be done.to change
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that. In particular the program should identify which

above"and~Why;, This information will be a valuable“

input toxéhe design of the,ménagement déVelcpmen£  
program.-‘ | o
4. Assumption

The.assuméﬁion tha£ the attitudes aﬁd;5

practices reported in the original questionnaire

represent those of the parent company could be

verified by means of an.additional Questionnaire
mailed to the parent firms Of‘thdse_firms répresénted‘

in ﬁhé'data base.

smaller firms fall into the various patterns described :°
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' C CLIMATE FOR TECHNOLOGICAL INNOVATION ‘IN CANADA e ‘ '

, SURVEY QUESTIONNAIRE °
1. GENERAL INFORMATION ’ ‘

’ Lo What is the official incorporaced name and locacion of y0ur company7
ok S a » o , ' ‘Name of Company.

Location of Company

o - 2. What is your position (title) in the organization’

3., In which province(s) is your firm entitled;;o conduc:‘Businesé? :Piease check (/){
o R a) All Provirnces - g) . Quebec ‘ '
o - o b) »Bfitiéb’cdlumbia ‘ h) New Btunswick
c) Alberta - i) 'Nova‘seqtia
d) * Saskatchewan '1_ij) Prince Edwefd‘Islaﬁd.
e) Manitoba k) Newfoundland; ‘
“£) oOntario - 1) The Teititbries

IRRRRRE

IREREN

. 4) Does your firm sell its products or'services in:ernationallv’ ' :Yes No__

5) Would you please indicate (¥) the major induscrial cla551f1caC1on(s) to thch“ycur .
“firm belongs. , : , '

v : : ‘a) Agriculture S RetailfTrade
. b) . Forestry ' A i) Wholesale Trade
¢) Mining - k) Finance ‘

d) Manufacturing " 1) . Insurance

| !-I,tc

e) Construction . m) Real Estate

£) Transpoftation -_n§ Service _
g) Communication o) Public Administration

h) Ucilicies

IRRRRRE

l- |

p) Defense

6) Would you please indicate €2 whether your . flrn is solelv engaged in Research and
Developnent or whether Research and Developmenc activities ave part of a larger'
corporate structure. .

a) Solely Research and Development

b). Research and Development is part .
" . of corporate structure

7) Please indicate (¥) the wav in which youf‘Research and Develbpmentiectivities are
organized. . . .

a) Pure Research and Development :
b) Applied Research and DevelopmehcA

c) Mix of, Pure- and Applied Research
and Development

d) Other (would vou please brieflv .
describe below’)
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etermination|-| ation | -Screening|--Analysis|~| ment ‘> {Testing* | ization |- |Evaluation

| II._PRODUCT DEVELORMENT . L T
‘Terminolegy used .in the foilowing section 6f the nuestionnaire:‘. .
(1) Management Determination of product fields and markets of primary interest.
.(2) ‘Exgloratlon - the ‘search for new product ideas which meet company objectives. .
(3) Screening - qulck analysis to determine which ideas warrant investigation.
(4) Business Analvsis_- the expansion of an idea, througn creative analysis, Iinto
" a concrete business recommendation 1nc1ud1ng product features and a program.
N ¢)) Development - turning the 1dea-on—paper into a product-in~hand. '
(6) Testing ~ the commercial experiments necessary to verify early business Judgmeﬂts
(7) Commercializarion'— launching the product in full—scale production and sale..
(8) Evaluation - post 1ntroduction evaluation to determine whether to continue or
’ _drop the new product. » L
Schematic - the following scheniatic represents one possible corporate alionment of
work flow for management of new- products.
'~ Management| Explor- » usiness evelope ' ommércial-

1 2

w

& b s | e ] 1 8

10.

11.

" Would you please indicate (V) at what point(s) in the above . sthematic'marketing per-

sonnel are brought into the product 1nnovation stream and what level of managemen: i
brought in. : :

Marketing Personnel - Level.of Kanagement -

Schematic ] - Not Brought in "Other (e.g. Consultants)
"~ Number Brought in Brought in Top Middle. Line E (please specifv)
1 L - B ; .
2 —— R -
3 I . o
4 — —_— —_
3 — —_ —
- 6 -_ S L
/ S————— e e ———

Would vou please indicate (v) the degree of influence marketing personneJ havt when
they are brought into the product innovation Stream, - :
No A ~ L Total
Influence~ - : : ) Co Influence .-

Would you please indicate (V) at what point(s) in the above schematic'marketing4per¥:

" sonnel should be brought info the product LnnOVﬂthn stream and what level of m.nagemen t

should be brought in. Co "
Ut Marketing Perscunel Level of Management o . e
‘Schematic  Should be Not . Should be Broucht in"  Other (e.g. Consultants)
Number Brought in Brought in Top  Middle Line (please specify)
1 —
2 -
3 —
4 —r——
5 —_—
6 .
7 -
8 N ——

WOuld you please indicate (¥) the degree of influence marketing personnel should have
when they are brought into -the produ"t innovation stream.

: ~ No . . i ’ ) : . Total
Influence -~ . ‘ - ..+ .. .. ‘Influence

‘
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RESEARCH AND DLVELOPY LHT PROJECT Q“LFCTIOW

16.-

17.

18.

111,
©12, tDoes your firm ‘use Research and Development proJect selection techniques? Yes -No
13. Would you please indicate (v) below whether vour firm is currentlv usine, has used 1n
the past, pilans to use in the future, or has never, used the following Research and
. Development project selection techniques. ~
Terminologz ' B _
a) Ranking Models where. the decision maker compares. one project with another or- a
grouping of projects and selects which he. prefers. :
b) Scoring ﬂodels which compute an overall prOJect score based on rating of the_
project against preselected critical criterja.
c) Economic Models which employ calculations such as net present value. 1nrcrnal
: rate of return, or economic equations. !
d) Constrainéd Optimization Models which attempt to optimize. an economic obJective
" function subject to specific resource constraints. -
e) " Risk Analysis Models which are based on a simulation analvsis of input data in
) distribution form,
o L , ‘used ‘but
used used used . plan to have  discarded
) for past for past for longer use - in never (Give year:
TECHNIQUES 2 vears 2~5 vears than 5 vears future = used- discarded) -
" a) Ranking Models: '
b) Scoring Models
¢) Economic Models.
d) Constrained
Optimization Models
e) Risk Analysis ModeIS' _
14, If your firm'is not using any of the above Research-and Development progect beleCLlon o
: techniques would you make a brief statement as to why this is so. :
15. 1Is your firm satisfied with its preésent procedures for selection of Research and

Development progects’ -
: Yes No

Do present procedures used.for the selection of Research and Development proje~ts

- involve the use of probability estimates for technical and/or commercial success?

a) For technical success - Yes . No -

b) 'For commercial success Yes . No

Are specific Research and Development pro;ects selected from multiple proposals or
are the} looked at one at a time? S -

a) From multiple proposals o ‘Yes_ - No

b) "Looked at one at a time ‘Yes = RNo

Please describe briefly steps taken by your fivm to stimulate the generatlon of
Research and Development and/or New Producc ideas, : :
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What factors are used by your firm to evaluate Research and Development progects’
Please check ). .

a)

¢)

d)

: 0

Research and Development.

~ Likelihood of technical success
Development cost
Development-.time

Capability of .available skills :
Availability of R&D resources’
Availability of R&D facilities
Patent status -
Compatibility with other projects

[ T IR T B

Corporate Objectives

= Fits into. overall obJectives
- and strategy:

- Corporate image

Financial .
- Profitabilicy
- Capital investment required
Annual (or unit) cost
-~ Rate.of return on investment
Unit price :
Payout -period
Utilization of assets, cost
trend, cost reduction, and
cash_fldw

Timlng

© = Timing of 1ncroduction of

) new product
- Expected product sales life

FOEEE 0 e

1

" b) Manufacturing -

—-.Capability of i ,
- manufacturing nroduct
- Facility and equipment
. ‘requirements :
- Availability of raw
~material -
- Manufacturing safety

f) Marketing and Distributicn.
--Size of potential wmarket
"Capability to market
product : :
Market trend.and growth
Customer acceptance
‘Relationship. with
. existing markets
Market share..’ ‘
Market risk: during ~ =
development period
Pricing:trend, propriety
problem, geographical. -
extent, and effect on
‘existing products.
Complete product line and
quality improvement

I

Would you please indicate (V) whether therejhsve been changes in corporate objectives, -
corporate control systems, corporate structure, professional development of Research

and Development personnel and type of information in the data base during ‘the specxfled
tlme p6r10d8.~

a)

b)

e)

. duringjpast
-2 years

longer than
5 vears

durlng past
2-5 vears

change

Changes in obJectives
- Financial :
- Production
- Marketing

Chanoes in corporate control systems
- Financial
- Production
- Marketing

Changes in corporate structure
- More centralized structure
- More decentralized structure
- Moved from line-staff to a
program management structure

- Changes in proféssional development

‘opportunities for Research and

Development Personnel ‘

- Increased opportunity for
professional development

-~ Decreased opportunity for
professional developwent

Changes in sources or tvpe of,
information included in the data
base used for the selection of
Research and Development projects
- Changes in source
- Changes. in type
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" 2L, Given your response to question 20 above, to what degree does yvour firm agree with the
followlng statements regarding the impact of the changes on the morale of Reseéarch and
Development personnel -and on the output of the Research and Development unit. Please

check ). ‘ Do
Strongly .No = ‘Strongly
“Agree-  Agree Opinidn Disagree Disagree

a8) The changes in the following areas.
have led to Increased morale of
Research and Development personnel

- Changes in obJectives : .
- Changes.- in corporate control - o
systems h : C :

~ Moved toward a more centralized
structure

Moved toward a mere decentralized
struLture

Moved to a program structure
Increased professional development

" opportunity

Decreased professional development
opportunity

Changed sourwves of 1nformation

-~ Changed type of information

b) The changes in the following areas
"have led to increased output from the
Research and Development unit

- Changes in objectives

- Changes 1in corporate control
systems . '

~ Moved -toward a more centralized
structure . : ' o

- Moved .toward a more decentrallized i . S |
structure ' : : ‘ ‘ ' ' ]

- Moved to a program structure : N ‘ o - -

- Increased professional development . . s . T
opportunity ) L e

-~ Decreased professional develop ent
opportunity :

~ Changed sources of information

- Changed type of information

- 22. To what degree does your firm agree with tle following statements’ Please check .

Strongly No Strongly
‘Agree Agree Opinion- Disagree Disagree

a) Formal declsion processes help.in
logically consistent decisions

b) Formal decision processes allow
research management to more clearly
identify those. projects or 1deas
.which are well worth investing time
and money in and those which are not

¢c) Formal decision processes allow
termination of unsuccessful projects
at the earliest possible time

d) Formal decision processes make
managers aware of information that
should be acquired when makKing
decisions on projects or ideas

e) The primary objective of using
- formal decision processes is to
. make decisions for managers

f) - The primary objective of using
formal Jdecision processes 1Is to aid
managers in making decisions




,'Development programs”

2.
25,

IV

26,

27.

28.

a) Exploratory Research and Development. Programs .

‘81 .
Who in your organization makes decisions regarding the following types of Research and

‘Person and/or.grougﬁin'organization o

b) High risk business development Research and’
Development programs

. e) Support of existing business Research and

Development programs . T B, S :

Do considerations of scientific break-throughs internal or external to .your. Firm
influence funding patterns for Research and Development activities7 :

Yes-. Ne-
Do you ha»e some intuisive or aperational criteria fo: the identific o of a ”good'
' funding pattern?" . .
. Yes . No
TECHNOLOGICAL FORECASTING
Does your organization use technological forecasting techniqﬁee?l.Yesi No

Would you please indicate (/) below whether vour firm is~currently'using,_hes used in

.the past, plans to use in -the future, or has never used the following .techniques in

connection with Research and Development selection and/or Product Developmexdt.

osed but

w-a) rExtrapolative Approaches
'b) Morpliological Analysis

f) Ccntextual Maoping'

.c) How-do we maximize the flexibility of our.organization

used ‘used ©  used " plan to - have ' discarded
. o " for past for past for longer use in  never (Give year
TECHNIQUES. e .. 2 years 2-5 vears than 5 years future used -discarded)

c) Scenario Writing

d) 1Impact Analysis

g) Relevance Analysis

g) Normex Recon*illation
h) Delphi Method ‘
i) sooN Chartlng.

i) Technologiccl Mission
Analysis

“When considering Research and Dcvelopment progects does your firm consicer the

following quest‘ons’v Please check (V).

Yes , No

‘a) ".1s Rceearch and Dcvelopment consistent with corporate

strategy?

b) Should we invest in the same technologles aS our
- competition? Co

structure in the face of rapid technclogical changez'

.d) . How can technology transfer best be achieyed from Research

and Development to Manufacturing and Marketing?

e) What kind of product/market strategv should we follow?

£f) What technical adrantages in ‘our products, at what cost,
will be needed in the future to give us a substantial
competici\e advantage’

R
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VG

30.

31

324

33,

34.
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Does your firm have a specific otrategv for interna] integration of technolo 1cal
forecasting’ Yes No

MANAGEMENT GAMES OR SIMULATION

Does your. firm use computers in any. aspect of its operation? J'Yes ~__Ne

\ mta————

Has your firm any experience in ddopting and implementing a "decision information system"
computerized or other? - . . . .

a) Computerized .- Yes . No__

verepmm——.

b). Other'(please specify) Yes . No

Has yvour firm ever used a management game or. sxmulatlon in Research and Development
selection and/or Product Development?

Yes . No
‘a) If yes, please descrlbe briefly the a*ea(s) in which a game or 51mulation was -
utilized. .
b) Was the game or simulation computerized? ~  Yes_ No
¢) Was it successful? Yes No

A ]

"Has your flrm ever used a management game or simulation:in any part of its plannlng
“activity other than Product Development and Research and Development?

Yes No .
a) 1f yes, Please describe briefly the area(s) in Wthh a game or 51mu1at10n was
utilized. . . .
b) Was the game or simulation computerized? Yes No_ -
¢) Was it sudcessful? Yes No

As 1ndicated in ‘the covering letter we are 1nterested in further in-depth. tnalvsls in
order to build a management game or simulation model that.can be used both experiment-
ally and as an aid for helping project managers learn about techniques that are: ‘
useful in the project selection decision.

a) WOuld your firm, if selected, be willing to parcmcipate in on—site
interviews (conducted at our expense)°.
Yes No

b) 1f current research is sdccessful,,wOuld vour firm be willing to
participate in such an experimental management game or simulation?.

Yes No
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APPENDIX C

List of.Variabl§§@

Variable # - " Description :2 L QueStionl#
VAROOL Location of Firm R S
VAROO2 . Position in Firm - .~-r>. 2
VAR0OO3 . Geographlc Area of Business -3

- VAR0O4 Internatlonal Markets ' “r 4
VAR005 Industrial Classification 5

- VAROO6 Soley‘Researchrand Deveiopment - 6(a)

VAR007 Research and Development is - ‘ ;6(b)
' : Part of Corpdrate Structure . R
VARQO0S Both Kinds of Research and . “6(a and b)
Development - ~ : ‘ :
'VAROOQ Organlzatlon of Research and 7
- S Development : : .
VARO10 - Marketing I 8
' VARO1l  ~ Marketing II .8
VAROL2 Marketing IIT 8
VARO13 - 'Marketlnq v’ 8
VARO14 - | Marketlng v 8
VARO15 Marketlng VI 8
VAROL6 - Marketing VII g
VAROL7 ' Marketing VIII 8

 VARO18 ‘Mahagement I 8
VARO19 ,Management II 8 .
VAR020 . ‘Management IIT: 8
VARO21L Management IV 8

8

VAR022 "Management \




S AR

Feirr ]

-Variable.#_-_'

 VAR023 -

VAR024
| VAR025
VAR026 "
'VAR027
VAR028

'VAR029 -

VAR030.
 VARO31
 VAR032
' VAR033
| VAR034
VAR035
 VAR036 .
“VAR037
VARO38 .
VARO39.
'VAR040
VARO41 -
VAR042
VAR043
 VARO44
VAR045
VAR046
VAR047 -
VAR048"
VAR049
VARO50 -
VAROS51
VAR052
VARO53 "
VAROS54 .

escription

',:'D

\Managément

Managemént

‘Manageﬁént

Consultant

 Consultant

Consultant

* Consultant
.Conéul£aﬁt
_ConsUltant

E Cénsultant“

Consultant
Marketing
Marketing
Marketing
Marketing

‘Marketing
- Marketing

Marketing
Marketing

Marketing

Management

. Management
‘Management
Management

- Management

Management
Management
Management

Consultant

:Cbnsultant

ConSultant

Consultant

VI

VII

VITI

T

II

IIT

v
o

VI

VII

VIII _

PerSonnel‘Infiuénde

_Shbﬁld I 4 R
should II
should ITI

Should IV
Should V -
Should VI

Should VII.
Should VIII
Should I
Should IT
Should IIT
Should IV
Should V.
Should VI-
Should_vii
‘Should VIII .
s Should I

s Should II

s Should III

s Should IV

o ® ™ 0w m o o W

85

Question #
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e

L

S b

Variable #

~ VARO55

VARO56
VAR057
VAR058 "
VAR059 "
VAR0G0

VAR061
VAR062
VAR0G3
VARO064 -
' VAR065
VARO6 6

~ VAR067
. VAR06S

VARO69 -

" VAR0O70 °

VARO71

VARO72

- VAR073

VAR074"
VAR075

VARO76

VARO77

VAR078
VAR079

' Description

CQnsuitants-Shoulde -
Consultants Should VI

‘Consultants Should VII v
' Consultants Should VIII -

Marketihgllnfluence Should Be

Research and Development
Project Selection Technlques

Ranking Models

Scoring Models
Economic Models

 Constrained Othmlzatlon Modelsv

Risk ‘Analysis Models

Why Mo Research and DevelopmentA\

Selection Technlques

Present Research and Development
Procedures OK :

Probability Estlmates of
Technical Success’

Probability Estimates of -

Commercial Success

Probability Estimates of
Technical and Commercial
Success

Projects Selected From

‘Alternatives

Projects Selected .
Individually_

Mixed Project’Seiection

Sﬁeps in Research and.
Development Generation -

Probability of Technlcal
Success

Development Cost

Development Time
Availability of skills
AVallablllty of Research and

Development Resources

: ‘86

"Quesfionf#

10

10
10
110

11

13(a)
13(b)

13 (c)

13 (d)
13 (e)
14

15

16(a)

'Ls(b)

16 (a and 'b)

17(a)

17(b)

17](a'ana‘p§
18 .

lo(a)

19(a)

19(&)
- 19(a) -
19(a)



~Variab1e #_

 VAR080
VAR08
~VAR082

. VAR083

’_VAR084

-VAR085

VARO86

 VAR087
VAROSS
‘VARO89
VAR090
VARO9L
VAR0O2
VAR093

" VAR094
VAR095

VAR096
~ VAR097
VAR098
VAR099
VARL00 -
VARLOL
VARL02

. VARLO3
'VAR104
VARI105
VAR106
~ VARL107

VARLOS.

Descrlptlon

AVallablllty of Research and
.‘Development Fac111t1es

-Patent Status
‘”PrOJect Compatlblllty

“:Consistency of PrOJect Wlth
. Policies . :

:Corporate Image'
Profitability . o
JeReqUifed Capital
Annual Cost = A
Rate of Return on Investment :

" Unit - Prlce

Payout Perlod

V Asset Utlllzatlon

'Tlmlng of Introductlon

Sales Life ‘
Manufacturing'Capability“

Facilities and Equlpment
Required ,

RawsMaterials Availability

fManufadturing'Safety

Market Potential

L Marketlng Capablllty

Market Trends

”Customer Acceptance_

‘/fRelatlonshlp With Ex1st1ng

Markets
Market Share

" Market Risk

Pricing -
Product Lines

'~Changes in Flnanc1al

Objectlves

Changes in Productlon

'Objectlves

S g7

‘Question #

19(a)
©19¢a)
L 1%
©19(c)

BRTICH

19(d)

19(d)

19(d)
19(d)
19(d)

19(d)
S o19(@
.r19(e)

19 (e) .

© 1.9(b)
© 19(b)

19(b)
19(b)

L 19(8)

19 (£)

"L9(f)‘

19 (f)

19(£)

19(£)
19(6)

Co19(E)
19 (f)

20(a) -

20(a)



SEeTY

Veriable #

'_VAR1097

| VARLLO

VARL1l

. VARL12 -

'VARL13
VAR114
- VAR115

. VARL16
VAR117

‘VAR118

. VAR119 .
: vARlzo

VAR121

VAR122

- VAR123

VAR124

"VARL25

“VAR126

VAR127

VAR128

VARL29

VAR130

VAR131

tIncreased Professional-

DescriptiOn

Changes. in Marketing -

Objectives

Changes in Financial Controls

Changes in Production Controls

“Chenges in Marketing Controls

More Centrallzatlon

More Decentrallzatlon

From Line-Staff to Program
Management

Development

.. Decreased. Profess1onal

Development
Changed Data Source
Changed Data Type

-Improved Morale——Changedw'

Objectlves

Improved Morale——changed
Control Systems '

Improved Morale——Centralization

Improved Morale--Decentrali-
zation ,

. Improved Morale--Changed to

Program Structure.

ImproVed Morale——Increased
Professional Development B

Improved Morale--Decreased

- Professional Development

- Improved Morale——Changed Sources‘

of Information

Improved Morale——Changea Type"

. of Information -

Improved Proouct1v1ty——Changes
in Objectlves

Improved Product1v1ty——Cnanges

.in Control Systems,

Improved Product1v1ty%—

.Centralization(

g8

Question #

20 (a)

20(b) -

20 (b)
20(b)

20 (c)

20 (o)

20 (c)

- 20@
- 20(8)

‘ eZQ(e)_L
ote)

21(a)Av

 21(a)

21(a) .

21(a)
\‘2l(a)

21 (a)-

2l(a)-
21 (a)

21(a)

21 (b)
21 (b)

21 (b)



Variable #‘

VAR132
VARL33 .

VAR134

VAR135

VARL36

VAR137

VAR138 ;
: VAR139
?Angb,
vaRl4L
QAR142
‘VARléﬁ
VAR144
VARiés_
VARL46
‘vA§147

VAR148
VARL49
VARL50

‘Description’

Improved Productivity--

~,Decentrallzatlon

\ Improved Productlv1ty-~Changed}
to Program Structure

Improved- Product1v1ty——.

Incréased Profess1onal
Development .

" Improved Product1v1ty~~f

Decreased Profess1onal

‘Development

Improved Product1v1ty——changed

- Sources of Information:

- Improved Product1v1ty——Changed
Type of Informatlon

Formal Decision Processes

\Help—-Loglcal Dec1s1ons

Formal Decision Proceoses

Help~-Clar1ty

Formal Decision Processes

‘Help-~Pruning .

Formal Decision Processes

- Help--Required Information

Formal Decision Processes

- Help--Make Decisions' . -

Formal Dec1s1on Processes

fHelp—-Alds Decisions

De01der——Exploratory Research
and Development

De01der-—H1gh Risk Research

and Development

Decider--Support of Ex1st1ng
Research and_Development :

Do Breakthroﬁghs‘Influence"5"

Funding Patterns.

"Criteria for Fundlng ‘patterns

. Use of. Technologlcal Forecastlng

Technologlcal Forecastlng--

fExtrapolatlve'

21 (b)

21(b)

~ 21.(b)
21 (b)

ﬁ»zl(s)
-'2ikb).
;';zéiéf
- 22ksj'fec
'fi22‘c)As
,zzfd)

‘zz(e)

22 (£)

23(a)
. 23(b)

.23(c)"

24

_‘ 95

26

- 27(a) -

89

" Question # .



Variable #.

 VARL51
VAR152

. VARL53

. VAR154,

QVAR155 
VARL56
VARL57
.ﬁARLSQ
VARL59
VAR1601
VARL61
VARL62 -

' VARL63
.vAk164
VARL65
VARL66 -

VARLG7
VAR168"

VAR169

VARL70 .

Description

Technoiogical Forecésting~?

Morphological Analysis

Technological Forecasting—-
Scenario Writing

Technological Forecasting--

Impact Analysis

Technological Forecasting--—.

" Relevance Analysis

Technological. Forecastlng—-
Contextual HMapping. i

~ Technological Forecasting--

Normex Recon0111atlon

Technologlcal Forecasting——
Delphi Method '

. .Technological Forecasting--
. Soon -Charting o o

Technological Forecasting--

Technological Mission. Andlysis

.. Project Selection--Research
and Development Consistency

Project Selectlon——Technology
of Competltors \

Pro;ect Selectlon——Flex1blllty-

Project Selectlon——Technology

Transfer:Research and Develop—
ment to Marketlng s

Project Selectlon——Product/
Market Strategy

~ Project Selectlon——TechnlcalA ‘
- Advantage o

Plan for Integration of
Technological Forecasting

Computers Used in Operations

Experience inAComputerized
Decision Information Systems

Experience in Other Decision.

Information Systems

Other Decision Informdtlon

" Systems

28(e)
. 28 (£)
.f129:L
3l
;;31kbf

31(0)

‘ {Question .

27 (b)

27
C27(a)
__{g7(ei

27 (£)

27.(g)

27(h)

‘n'27(i)
l27@j5 B
3@

: f28(5)

28 (c)

28(d)



Variabie #

VARL71

VAR172
 VARL73
VARL74 -

VARL75 .
VARL76
VARL177
VAR178

 VARL79
VAR189
VARL81

" VAR182 -

Description

Games Used in Research and
Development :

Area Game Used 1n Research
and Development

Game Computerlzed (Research

and Development)

‘Game Successful (Research and
'Development)

Games Used Otherwise

‘Other Use of Games ,
- Game Computerizedx(Other)
Game Successful (Other)

' Interviews Cdneent'

Game ParthLPatlon Consent_~

Sales 1n 1972

7Ownersh1p~ln 1969 .

New Data

91

Question #

32

;32(a)'
32(0)

| ,32(c)~‘

33

- 33(a)
" 33(b)

33 (c)
34 (a)

34 (b)

‘New Data
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