
CATALOGUE 13-555 OCCASIONAL 	C. 	 CATALOGUE 13-555 HORS SERIE 

Selected 
	

Certaines 
statistics on 	statistiques 
technological 	sur l'innovation 
innovation 	technologique 
in industry 	dans l'industrie 

i r:CA c3TATITIQU 

CA'3ADA GANAA 

FROM THE LtBRARY 
DE LA BIBLIOTHEQUE 

•é Statistics Canada Statistique Canada 



.11.1 wTirom 



4Cc• 

STATISTICS CANADA - STATISTIQUE CANADA 
	 ( bO 1 

Education, Science and Culture Division - Division de l'éducation, des sciences at de Ia culture 

Science Statistics Section - Section de Ia statistique des sciences 

SELECTED STATISTICS ON TECHNOLOGICAL 
INNOVATION IN INDUSTRY 

CERTAINES STATISTIQUES SUR L'INNOVATION 
TECHNOLOGIQUE DANS L'INDUSTRIE 

Pubhshed by Authority of 

The Minister of Industry, Trade and Commerce 

Publication out orisée par 

le ministre de lInclustrie et du Commerce 

January. 1975 - Janvier 
4-2231.505 	 Price—Prix: $1.05 

' , tmIstica Canada should be credited when republishing all or any part of this document. 
Reproduction autorlsée sous rserve d'indtcation de is source: Statiatique Canada. 

Information Canada 
Ottawa 



T;"WT  



PREFACE 

1 his report represents a new development in the 
program of surveys of industrial research and 
development in Canada: the collection of data on 
activities in technological innovation. 

The report is based on two experimental surveys 
carried out in 1971 and 1973. It contains a description 
of the surveys, a discussion of the cost model for 
technological innovation and an examination of some 
characteristics of innovmon projects A number of sta• 
1iticI LiIc MM the i lii' lI'ii iiIiftI. 

Statistics Canada is grateful to those company 
officials who co-operated with us in the identification, 
estimation and collection of the data used for this 
report. We are especially indebted to the R & D 
committee of the Canadian Manufacturers' 
Association, as well as to the departments and agencies 
of the Federal Government who helped us to develop 
these surveys. 

PREFACE 

Cette publication représente une nouvelle étapc 
dans les enquötes que mène Statistique Canada sur les 
activités de recherche et de développement dans 
l'industrie canadienne. II s'agit en l'occurrence d'une 
premiere tentative de recueillir des statistiques sur les 
activités en innovation technologique au Canada. 

Le present bulletin contient les résultats de deux 
enquetes expérimentales menées en 1971 et 1973. II 
comprend quelques notes techniques, unc analyse du 
modCle des coüts d'innovation, un exposé de certaines 
caractéristiques des projets d'innovation. ainsi qu'une sCrie 
Ic tableaux portant sur les projets et sur les ressources 
taut humaines que financières consacrées ii l'innovatioii 
I echnologique par rind ustrie canadienne. 

Nous rernercions les représentants des societes qui 
nous oft apporte une aide précieuse dans l'identification. 
Ia collecte et l'estimation des données prCsentCes dans ce 
b ulletin. Nous tenuns Cgalemetit a exprimer notre 
profonde reconnaissance au Comité de Ia recherche et du 
développement de l'Association des manufacturiers 
canadiens ainsi qu'aux ministCres et organismes fCdéraux 
qui ont bien voulu collaborer il ces cnquCtes. 

SYLVIA OSTRY, 
chief Statist ician of('anada. 

Le statist k'ien en c/zefdu Canada. 
SYLVIA OSTRY. 



SYMBOLS 

The following standard symbols are used in 
Statistics Canada publications: 

• . figures not available. 
• . figures not appropriate or not applicable. 
- nil or zero. 
- . amount too small to be expressed. 
P preliminary figures. 

revised figures. 
X confidential to meet secrecy requirements of 

the Statistics Act. 

Note: Because of rounding, some totals will not 
correspond exactly to the sum of the items added. 

SIGN ES CONVENTIONNELS 

Les signes conventionnels suivants sont employés 
uniformément dans les publications de Statistique Canada: 

• nombres indisponibles. 
• . n'ayant pas lieu de figurer. 
- néant ou zero. 
- - nombres infimes. 
P nombres provisoires. 
I nombres rectifi& 
x confidentiel en vertu des dispositions de Ia Loi 

sur Ia statistique relatives au secret. 

Nota: Les chiffres ayant été arrondis, certains 
totaIJx lie correspondent pas exactement a Ia sonime des 
postcS. 



FOREWORD 	 AVANT-PROPOS 

SUI I Isl ic s ( anad:i li:j, c11I1 Ied 0111 SL1jVCVS ot 
iiidii , iI ii research and development (R & I)) since 
I 	Although the surveys were first carried out at 
the instigation of the National Research Couiicil, they 
are now prime sources of information to a number of 
other departments. Some, like Supply and Services, 
find the data useful for monitoring government pro- 
grains such as the "Make or Buy" policy or R & I) 
grant programs, Others, such as Industry, Trade and 
Commerce, the Ministry of State for Science and 
Technology, and the Treasury Board Secretariat use 
the data for industrial and scientific policy studies as 
well as for the evaluation of existing programs. 

As an industrial activity. R & D is not 
particularly impressive: in 1972 expendiiures on R & D 
amounted to about 2 of business gross fixed capital 
formation. However, it is significant as a measurable 
coil 1O nent of technological i iinovatio n , 2 which is an 
essential factor in economic development. It is tech- 
nological innovation which results in the new products 
and I1CW processes which help to keep manufacturing 
firms and industries alive in competition through 
icItriology. Of course final sales depend on other 
I iclors besides technological innovation, and non-
chnological innovation (e.g., changes in corporate 

1 fanlzation, or financing) is important to service and 
ritnary as well as manufacturing industries. But if we 

could schematize and measure technological innovation 
we would he much further advanced in our under-
standing and control of economic development. 

This report contains the results of two small 
experimental surveys of technological innovation 
carried out by Statistics Canada in 1971 and in 1973. 
The surveys were undertaken, with the encouragement 
of officers of the National Research Council, the 
l)epartincnt of Industry, Trade and ('ommerce, and the 
Ministry of State for Science and Technology, in order 
to test certain concepts of the process and accounts of 
technological innovation in Canadian industry. The 
results seeni to he surprisingly good, due to the 
excellent co-operation of our industrial respondents 
and the welcome assistance of the Canadian Manufac-
turers' Association. 

I Results of the surveys are putlilsiled in the series 
'liis!ria/ Research and Deeclopment Expenditures in Canada, 

I Itics Canada. Catalogue I 3-20J3. 
2 R & t) statistics are also used as surrogates for 

itics of tedinologicat innovation, which cannot yet be 
Ilected, 

Statist icjuc ('aiiada metie des euquetes sur Ia recher-
else et le développement industriels (R.-D.) depuis 1955. 
Exécutées d'abord a Ia demande du Conseil national de 
reclierches, dIes' sont devcnues depuis une source des 
plus importantes de renseignement pour hon nombre 
d'autres ministères. Certains dc ceux-ci, comme Ic minis- 
tère des Approvisionnements et Services, utilisent les 
données aux fins du contrOle des programmes gouverne- 
mcntaux tels que Ia politique de "faire ott faire faire" ott 
des programmes de suhvent ions de R.-I). D'autres. tels Ic 
ministêrc de l'lndustrie et dLi Commerce, Ic nhinistre 
d'Etat aux Sciences Ct ala Technologie et le Secrtaiiat do 
Conseil do tresor, s'en servent pour élaborer leurs politi- 
ques industrielles et scientifiques et pour évaluer les 
programmes existants. 

Parmi les activités économiques, Ia R.-D. n'est pas 
particulièrement impressionnante: en 1972 les dépenses 
all titre de Ia recherche et du développement industriels all 
Canada s'élevaient ii quelque 2 '  seulement de Ia fornla-
tion du capital d'affaires brut fixe. ('ependant, die est 
importante en tant que coniposante niesurable de l'iniio-
vation technologique 2  qui est ttfl facteur essentiel de 
développenient écononiique. ("est l'innovat ion tech nob-
gique qui engendre Ia creation de nouveaux produits et de 
nouveaux procCdCs qui permettent aux entreprises manu-
facturières et aux industries de garder leur vitalité dans Ia 
"concurrence par Ia teclinologie'. Naturellement, les 
ventes finales dependent Cgalement de facteurs autres que 
l'innovation technologique, et l'innovation non technolo- 
gique (tels les changements dans l'organisatiori ou le 
financement des sociétCs) est un facteur important tant 
pour le secteur tertiaire que pour les secteurs primaire et 
secondatre. Si nous pouvions cependant bien comprendre 
les rouages de l'innovation technologique et Ia mesurer. 
notre comprehension et notre contrOle du développenient 
Cconornique s'en trouveraient grandement augmentés. 

Ce bulletin contient les rCsultats de deux enquétes 
expéritnentales sur l'innovation tech nologique effect uCes 
par Statistique Canada en 1971 et en 1973. Les enquêtes, 
encouragees par Ic Conseil national de recherches, Ic 
ministère de l'lndustrie et du Commerce Ct Ic mittistere 
d'Itat aux Sciences et a Ia Technologie, ont été entre-
prises pour verifier certains concepts relies a Ia coniptabi-
life et au processus de l'innovation technologique dans 
l'industrie canadienne. Les résultats sont meilleurs que 
nous ne I'avions espéré, grace surtout a l'excellente 
collaboration de nos répondants industriels et a .l'aide 
précieuse de l'Association des manufacturiers canadiens. 

I Les résuttats de ces enquCtes sont publiCs dans Ia série 
Dèpensen au titre de Ia recherche et du déi'eloppement industriels 
au Canada, Statistique Canada, no 13-203 au catalogue. 

2 Les statistiques dc R.-D. sont également utitisces en taft 
que substitut des statistiques de 'innovation tcchnologique, que 
nous ne somines pas encore en mesure de coltecter. 



The strengths, and weaknesses, of the data will 
be discussed in the following sections. The greatest 
uncertainty is the extent to which we can assume that 
the results are representative for either industry as a 
whole or for the different industrial classifications used 
for grouping the data. One thing does, however, seeni 
clear: the costs of R & D are a higher proportion of the 
total costs of technological innovation than has gener-
ally been assumed. 

The surveys were carried out and the data 
analyzed by the Science Statistics Section, under the 
direction of Humphrey Stead. The officers most 
intimately concerned with the project were Jack 
Robertson, Gilles Grenier and Raymond Cantin. 
Present plans call for studies of different aspects of 
technological innovation to be conducted about every 
two years. Suggestions for these studies, or comments 
on this report, will he most welcome. 

La qualité et les lacunes des données seront étudiées 
dans les sections suivantes. Ce dont nous sommes le moms 
certains c'est la rnesure dans laquelle nous pouvons dire 
que les résultats sont représentatifs de l'ensemble des 
industries ou des différentes classifications utilisées pour 
le regroupement des données. Une chose cependant 
semble claire: les coüts de Ia R.-D. représentent une plus 
grande proportion des coüts totaux de l'innovation 
technologique qu'on ne l'avait pensé jusqu'ici. 

Les enquëtes ont été effectuées et les données 
analysées par Ia Section de Ia statistique des sciences, sous 
Ia direction de Humphrey Stead. Les personnes qui se sont 
le plus directenient occupées du projet sont Jack 
Robertson, Gilles Greriier et Raymond ('antin. 11 est 
question actuellement d'effectuer des etudes de différents 
aspects de l'inriovation technologique a peu près tous les 
deux ans. Toute suggestion a ce sujet ou commentaire sur 
le present bulletin seront reçus avec gratitude. 

	

Y. Fortin, 	 Le directeur, 

	

Director, 	Division de l'éducation, des sciences et de Ia culture, 

	

Education, Science and Culture Division. 	 Y. Fortin 
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TECHNICAL NOTES 
	

NOTES TECHNIQUES 

Methodology 

Technological innovation was defined as the 
transformation of an idea into a new or improved mar-
ketable product or operational process. In the 1973 
survey, seven component activities were identified: 
R & D, new product marketing, patent work, financial 
and organizational changes, fInal product or design 
engineering, tooling and industrial engineering, and ma-
nufacturing start-up. These activities were selected 
after reviewing some of the available literature' and 
discussions with the CNIA and the departments 
identified in the Foreword. They are defined in the 
questionnaire reproduced on pages 41 -44. 

There is an increasing amount of interest in the 
topic in the industrialized nations. At this time the Of-
fice of National R & 1) Assessment of the United States 
National Science Foundation is tunding a major pro-
gram of studies of different aspects ot technological iii-
novation 2 . A number of studies have also been carried 
out over the years, chielly by university researchers, of 
innovation in the firm and the industry. Our approach 
has, naturally, been statistical an attempt to sup-
tdement these case studies with more general aggre-
:ated data. 

We already have regular surveys of R & D, nor-
inally a large component of technological innovation. 
Our two experimental enquiries were therefore design-
ed to collect additional related data from the compa-
nies which normally participate in the R & D surveys. 
Besides making the conceptualization and explanation 
of innovation easier, this also provided a firm base for 
the editing and analysis of the data reported. 

As explained in the following section, two ap-
proaches were used to collect innovation costs. In the 
first survey, firms were asked to estimate all 1970 ex-
penditures on technological innovations derived from 
their own R & D. In the second survey, each respon-
dent was asked to estimate the total costs of two inno-
vation projects carried out mainly by its personnel. 
Both approaches have their points. The first could pro-
vide annual data comparable to the annual R & D sta-
tistics. I lowever. the estimation of such inforniation 
without sufficient identification criteria (e.g., organiza- 

I Fhc roost influential source was Technological Innova-
(ion: Its Lnv,ronment and Management, U.S. Department of 
('irrnmcrce. I967. 

2 The prornim is dcccribcd in the First Annual Report 
ird in the Official Program Plan - Fiscal Year 1974, Office of 

\ational R & 1) Assessment, N.S.F., September 1973. 

Niéthodologie 

On a défini linnovat ion technologique comme étant 
Ia transformation d'une idée en un produit vendable ott en 
tin procédé exploitable nouveau ou amdlioré. Sept compo. 
santes de J'innovation technologique ont été identifiées 
aux fins de l'enquete de 1973: Ia R.-D., Ia misc en 
marché de nouveaux produits, Ia mise en brevet, les 
changenients financiers et organisationnels, Ia conception 
du produit fini, l'outillage et Ic genie industriel et Ia misc 
en marche de Ia fabrication. Ces activités ont etC choisies 
aprés étude de la documentation' disponible et en 
consultation avec l'Association des manufacturiers cana- 
diens et les ministCres CnumCrés dans l'avant-propos. On 
en trouvera les definitions dans Ic questionnaire reproduit 
aux pages 45 -48. 

Le sujet revCt une importance croissante dans les 
pays industrialisés. En ce moment. I'Oflhce of Nat iona/ 
R & D Assessment of the National Science Foundation 
aux tats-UIlis finance un mi portant program me d 'etudes 
des diffCrents aspects de 1' innovation tech nologiqtie 2  
Un certain nonibre d'Ctudes dans I'entreprise et I'industrie 
de I'innovation ont égaleinent etC effectuCes dans Ic passé, 
surtout par des chercheurs universitaires. Nous nous 
plaçons, naturellement, du point de vue statistique afin de 
completer ces Ciudes de cas particuliers a l'aide de 
données agrégées plus génCrales. 

Des enquetes sont déjà pCriodiquement menées sur 
Ia R.-D., qui constitue tine composante importante de 
l'innovation technologique. Nos deux enquetes expCri- 
mentales visaient donc a receuillir des donnCes connexes 
supplenientaires auprés des entreprises qui participent 
habituellement aux enquetes sur Ia R.-D. Tout en 
rendant plus aisées Ia conceptualisation et Ia comprChen- 
sion de l'innovation. cela a égaletncnt fourni une base 
solide a Ia verification et It l'analyse des données déclarées. 

Comme nous Ic verrons dans ha section suivante. 
deux approches ont etC utilisCcs pour obtenir des donnCes 
sur les coUts de l'innovat ion. I)ans Ia premiere enquëte, les 
societCs ont Cté invitCcs It Cvaluer toutes leurs dCpenses 
pour 1970 au chapitre des innovations technologiques 
provenant de leur propre R.-D. Dans Ia seconde, on 
demandait a chaque entreprise dCclarante d'évaluer Ic 
total des coüts de deux travaux d'innovation technologi-
que effectuCs par son propre personnel. Les deux appro-
ches ont des avantages. La premiere pouvait fournir des 
donnCes annuelles comparables aux statist iques annuehles 

I Notre source Ia plus iniportante a CiC l'ouvrage Technolo-
gical Innovation: It s Environment and .tlanage,n ent, m inistCre d u 
Commerce des Etats-linis. 1967. 

2 Le programme cst exposé dans Ic premier rapport annuel 
et I'Officia! Program Plan- Fiscal Year 1974 del Vffice of National 
R & DAssessment. N.S.F., scptcmhre 1973. 
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tional unit, type of project, type of activity, account) 
is extremely difficult. On the other hand, project data 
are generally easier to estimate, at least for large pro-
jects, since many firms now cost their product lines. 
The disadvantage of statistics derived from only a nuni-
ber of the total projects, and recording the costs over a 
period of years, is that they do not provide annual to-
tals. They should, however, indicate the approximate 
cost pattern of innovation projects. 

The Surveys 

In 1971. R & D questionnaires were sent to 97 
fIrms. These firms were those reporting the largest cx-
penditures on R & D in the survey of the previous year, 
which included all companies involved in research and 
development. Attached to the regular questionnaire 
was a special section on technological innovation (re-
produced on pages 35 - 40). The response is shown in 
Table 1 below.  

de R.-D. L'ëvaluation de tels renseignenlents, cependani. 
sans des critères adéquats d'identification (unite organis:i-
tionnelle, genre de projet. genre d'activité, compte) ci 
extrCinement difficile. Les données sur des travaux prCcis. 
par contre, soot géneralement plus faciles a Cvaluer, du 
nioins pour cc qui est des travaux d'iniportance. Ctant 
donnC que de nornbreuses entreprises Ctablissent mainte-
nant les cofits de leur production. L'inconvCnient des 
statistiques dCrivées d'un nombre limitC de travaux et 
portant sur un certain nonibre d'annCcs est qu'elles ne 
fournissent pas les totaux annuels. Ellcs devraient, cepen-
dant, donner une indication approximative du modèlc des 
coUts des travaux d'innovation. 

Les enquêtes 

En 1971, des questionnaires sur Ia R.-D. ont été 
envoyés aux 97 sociCtés qui avaient dCclaré les plus grosses 
dCpenses au titre de Ia recherche et do dCvetoppement 
industriels au Canada lors de l'enquCte de l'annCe prCcC-
dente, dont Ic champ englobait toutes les sociétés enga-
gées dans Ia R.-D. Le questionnaire était accompagnC 
d'une section spCciale stir l'innovation techinologique 
(reproduite aux pages 35 - 40). Le tableau I ci-dessous 
donne Ia repartition des rCponses reçucs. 

TABLE 1. Response to 1971 Survey 

TABLEAU 1. Réponse a I'enquete de 1971 

Question- 	Question- 	No 
naires 	flairec 	innova- 	No 	Partial 	Complete 

Industry aroun 	 sent 	received 	tion 	reply 	reply 	reply 

The response was, as shown above, relatively low. 
Although this was expected, it certainly illustrates one 
of the difficulties in this area, since the surveyed com-
panies would tend to he those with the most advanced 
records on R & D and, presumably. technological inno-
vation. It was also affected by personnel turnover in 
the Science Statistics Section. 

Comine on petit Ic voir, on a reçu relativement iieu 
de rCponse. lien que cela ne fut une surprise pour 
personne, nous n'en voyons pas moms là one des 
difficultCs dans cc domaine, étant donné que les sociCtés 
enquCtCes devraient justement posséder Ic plus de donnécs 
sur Ia R.-D. et, sans doute, sur l'innovation technologi-
que. Le roulement do personnel dans La Section de hi 
statistiquc des sciences fut une autre des difficultCs 
auxquclles no us nous sommes lieu rtCs. 



Some companies were good enough to comment 
(UI their inability to reply. Three such comments are re-
peated below: 

"We certainly agree that there is great potential va-
lue, both to industry and to government, in having 
measures of innovation costs. But, unfirtunately, we 
are unable to supply the information that you seek 
on technological innovation for lack of any sort of 
records in this regard. ... "Technological Innovation" 
is, in our case, merged in the production, marketing 
and legal functions ... our present reporting system 
on such operations not only does not segregate such 
information but does not even lend itself to our 
doing so on a special study basis." 

A company in the ('hemical-based industry 
group 

2. "After considerable deliberation and study we have 
decided we cannot complete this section with even a 
reasonable estimate. 

Much of the effect of research is not for new 
plants, process or products but improvements to 
existing operations. These are translated into comnier-
cial practice by plant personnel. The result is better 
md more efficient operation plus improved or modi-
lied products more suitable for changing markets. In a 
multi-plant complex it is difficult to put a dollar and 
manpower figure on those." 

A company in the Chemical-based industry 
group 

"The lack of a precise definition of "technological 
innoviltion" as opposed to "research and develop-
ment" makes the quantification of this activity 
extremely difficult. If innovation data were to prove 
to be of value, it would be necessary to make some 
very significant changes in our record keeping 
system to provide for this information capability. At 
the present time, we view this category of informa-
tion with only marginal interest and await further 
development in this area as may be supported by the 
government." 

A company in the Machinery and transport 
equipment industry group. 

For several respondents the questionnaire was 
not applicable since the commercialization of their 
R & D was done by others, often foreign parent 
companies. In other cases, an organization performing 
R & D may not carry through projects to the market-
hg stage because it is working with another company 
which is more production oriented. 

Quelques sociétés ont eu de Ia dlicatesse 
d'expliquer leur incapacité de nous répondre. Voici trois 
des explication données: 

I. "II ne fait pas de doute que Ia connaissance des coüts 
de l'innovation pourrait constituer un grand atout taft 
pour Ic secteur privé que pour le gouvernement. 
Maiheureusement, nous sommes incapables de fournir 
les renseignenients demandés sur l'innovation technolo-
gique parce que nous ne gardons aucun dossier a cet 
égard ... "L'innovation technologique" fait panic inté-
grante, dans notre cas, de Ia production, de Ia inise on 
marché et de l'organisation juridique ... notre système 
de rapport non seu]ement no rend pas conipte séparé-
ment de ces données, mais ne Sc préte méme pas a Ia 
mise en oeuvre d'études spéciales en cc sens." 

Une société du groupe d'industries ii base chirnique. 

2. "Après avoir longuement discuté et étudié Ia question, 
nous somnics arrives a Ia conclusion que bus tie 
pouvions remplir cette partie du questionnaire meme au 
moyen d 'estimations appro ximati yes. 

Une grande partie des recherches que nous menons 
visent non pas des installations, procédés on produits 
nouveaux, muis l'amélioration des operations existantes. 
Elles sont traduites en pratique commerciale par Ic 
personnel mCine de l'entreprise. II en rCsulte tin fonction-
nement plus efficace et des produits arnéliorés ou modifies 
mieux adaptés au marchC changeant. Dans un complexe S 
entreprises multiples, ii est difficile d'exprimer ces aniClio-
rations en dollars et en annécs-hommes." 

Une sociétC du groupe d'industries 5 base chiniique. 

"L.'absence d'une definition precise de l'innovation 
technologique par opposition 5 "recherche et dCve-
loppement" rend extrémement difficile Ia mesure de 
cette activité. Si les données sur l'innovatjon devuient 
s'avCrer utiles, ii serait nCcessaire d'apporter des fliodifi-
cations considérabtes S notre système de comptabilité 
pour avoir cette capacité d'information. X l'heure 
actuelle, nous considCrons cette categoric de renseigne-
ments avec un intCrCt mitigé en attendant les mesures 
que le gouvernement est susceptible de prendre pour 
faire progresscr ce domaine." 

Une société du groupe des machines et materiel de 
transport. 

Pour plusicurs répondants, le questionnaire Ctait 
sans objet puisque Ia commercialisation de leur R.-D. 
était effectuée par d'autres, souvent par des sociCtés 
apparentées Ctrangêres. Dans d'autrcs cas, un organisme 
engage dans Ia R.-D. peut ne pas réaliser un projet jusqu'S 
l'Ctape de Ia misc en marché parce ciu'il collahore avec une 
autre sociCté qui, de par sa vocation est plus S mérne de le 
faire. 
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A total of 189 companies were included in the 
1973 R & D survey. They were chosen as follows: 

(a) The 100 companies reporting the largest expenditu- 
res on R & D in the survey of the previous year. 

(h) all companies in the Paper industry, and 

(C) a selection of other companies which had replied in 
the previous year's survey. 

En tout, 189 sociétds ont participd a l'enqute (c 
1973 sur Ia recherche et Ic ddveloppement. Flies out ét 
choisies de Ia façon suivante: 

les 100 sociétés ayant déclard les plus grosses ddpenses 
au titre de hi recherche et du développement L'année 
précédente, 

toutes les sociétés du groupe du papier, et 

un certain nombre d'autres sociétds qui avaient répon-
du a l'eiiquéte de l'année précédente. 

	

A questionnaire on technological innovation, 	Un questionnaire sur l'innovation techiiologique 

	

shown on pages 41 - 44 was enclosed with the regular 	(voir pages 45 -48) accompagnait he questionnaire régulier 

	

R & D questionnaire. The response is summarized in 	sur Ia R.-D. Le taux de réponse est indiqué au tableau 2. 
Table 2. 

TABLE 2. Response to 1973 Survey 

TABLEAU 2. Réponses Is l'enquéte de 1973 

Industry group 

Groupe industriel 

Questionnaires Nil/no Partial Complete 
sent reply 2  reply 3  reply 3  

Nomhrc de Nont pas RCponse Réponse 
questionnaires rIpond u 2  partielle 3  corn plCte 

envoyés 1  

number of firms - nombre de sociétés 

Chemical-based 	A base chimique 46 21 13 12 
Wood-based - A base de hois 	.............. 36 15 10 II 

14 5 3 6 
Machinery and transportation equipment - Machine et 

25 9 6 10 
Metals 	Métaux 	....................... . 

27 7 8 12 

	

materiel de transport 	................... 

	

Electrical - Electrique 	................... 
Other manufacturing - Autres industries nanufactu- 

tiêrcs 	............................ 17 7 6 4 
Non-manufacturing - Industries non-manufacturières 22 II 9 2 

Total 	............................ 1 87 75 55 57 

I Two other companies were originally included but were discarded during the enquiry. - I)cux atitres soCictes étaicnt It I'origine 
comprises dans l'échantillon; dIes ont dO Ctre Climinee.s au coors de I'enquCte. 

2 Includes firms and industrial research institutes which do R & D but no other phase of technological innovation. - Y comnpris les 
entreprises et jnstituts de recherche industrielle qui font de Ia R.-D. mais no realisent aucune autre etape de l'innovation technologique. 

3 If a company reported at least one complete project it is included under "complete rcply': if a company reported at least one 
partial project and no complete project, it is included under partial reply'. - Si one sociCtC a (leclare au moths un projet complet, elle 
figure dans Ia colonne "réponse complete"; si one sociCtC a declare au Mills un projet partiel et aucun projet complet, dIe est comprise 
dans Ia colonne "rCponse partielle". 

The 57 companies in the last column of Table 2 
provided estimates for 83 complete projects. The other 
55 companies who replied gave information on at least 
the R & 1) activity of another 119 projects. It is from 
these 202 projects that the statistical tables, and most 
of the analysis, are prepared. 

The response was not too different from that of 
1971: relatively fewer firms were able to provide 
"complete' estiniates but more gave us "partial" data. 

Les 57 sociCtds de Ia dernière colonne du tableau 2 
ont fourni des estimations pour 83 projets complets. Les 
55 autres sociCtds qui ont répondu It l'enqudte ont donné 
des renseignements au moms sur l'activitC R .-D. pour 119 
autres projets. C'est It partir de ces 202 projets que les 
tableaux statistiques ont Pu étre dresses et Ia plus grande 
partie de l'analyse effectuCe. 

Le taux de rCponse ne différait guCre de 1971: Un 
plus petit nombre de sociCtCs out etC en mesure de fournir 
des estimations "completes". niais sin plus grand nombre 
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In all, about 609; of the surveyed firms were able to 
irovide some data on their innovation projects. The 
response of the Electrical group was particularly good. 
On the other hand. the Pharmaceutical industry did 
not provide estimates for any innovations. 

It is difficult to assess the real significance of the 
response as a representation of the situation for all 
industry. There are two reasons for this: the nature of 
the sample and the type of projects that respondents 
selected. Table 3 indicates the response rate by three 
company classifications,  

d'entre elles ont fourni des réponses "partielles''. En tout, 
cluelque 60 % des sociétés enquètées ont étë en mesure de 
fournir des clonnées sur lcurs travaux d'innovation. Le 
taux de réponse du groupe dlectrique fut particuliêrcment. 
1)011. Par contre, le groupe pharniaceutique n'a fotirni 
aucune estimation. 

II est difficile de determiner dans quetle rnesurc les 
réponses reçues sont representatives de l'industrie dans 
son ensemble et cela, pour deux raisons: Ia nature de 
l'Cchantillon et Ic genre de projet que les répondants out 
choisi. Le tableau 3 indique Ic taux de réponse scion trois 
modes de classification des sociétés. 

TABLE 3. Response Rate, 1973 Survey 

TABLEAU 3. Taux de réponse, enquéte 1973 

Complete Partial All 
projects projects projects 

Projets Projets Ensemble des 
complets partiels projets 

Number of 
companies 

Nombre de 
soclCtés 

percentage of surveyed corn panics 
pourcentage desocjCtCs enqu6t6es 

26 28 54 46 
31 28 59 36 
43 21 64 14 

40 24 64 25 
44 30 74 27 

24 35 59 17 

9 41 50 22 

27 37 63 30 
23 24 47 30 
36 15 51 33 
28 34 62 32 
43 35 88, 46 

23 27 50 	 22 
14 33 47 	 21 
37 16 53 	 19 
27 31 58 	 55 
22 41 63 	 27 

I id ii iy group - Groupe industriel: 
'iiiicaI-hased - A base chimiquc .......... 

\ .od-based 1  - . base de bois 1  
\I itls - - MCtaux 
\hchinCTY and transportation eq uiptnent - Machi-

'us ci materiel de transport ............. 
I i.Iric - 1kctrique .................. 
Oilier manufacturing - Autres industries manufac- 

turiCres 	........................ 
Non-man ufact uring - Industries non-manufaeturiè- 

res 	........................... 

Employment size group2 - Groupe de taille des effec- 
tifs2  

1- 749 
750-1,499 

1,500-2,999 
3,000- 4 ,9993 
5 ,000+ 3 ......................... 

R & U size group4 -- Groupe de taitle de Ia R.-D. 4 : 
1- 	99 	...................... 

lOU- 199 
200- 399 
400- 999 

1,000- 1,999 ...................... 
2.000 + 3 

Total....................... 

1 
All companies in the Paper industry were surveyed. -- Toutes les sociCtés appartenant au groupe industriel du papier ont Cté com-

prises dans l'Cehantillon. 

2 lotal company emptoyment in 1972 of all operating companies. Sixteen reporting units without sales (e.g., industrial research 
institutes, R & I) subsidiaries established in Canada by foreign parents) are not included. -. Notubre total d'cmployes en 1972 de toutes Ics 

ietCs en activitC. Seize tillLtes dCclarante, aux vcntcs nultes (par cx.. instituts de recherehe industrielle, filiales de R.-D. etablies au 
riada par des cntrcprises CtrangCres) soot cxelues. 

3 All companies in these size groups were surveyed. -- Toutes les sociétés appartenant 5 ces groupes de taille ont été comprises dans 
I 'chanlillon. 

4 
lotal company current intramural R & D expenditures in 1972. - Total des dCpenses couraroes intra-muros au litre de Ia R.-D. de 

Ii ocJCtC en 1972. 



Product Tooling and 
engineering industrial 

R & D and design engineering 

R.-D. Conception Outillage 
du produit et genie 

Industry group 

Groupe industriel 
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Table 3 helps us assess the influence of the 
sample selected on the typicality of the results. The 
larger companies, and those in the Paper industry, were 
all included in the survey. Did they have a different 
response rate than those in the sampled groups? The 
answer seenis to be "yes", since the larger companies 
had a better response rate than the smaller one, 
although the paper companies had the same response 
rate as the average for all companies. Assuming that all 
companies performing R & D also have innovations, 
the innovations of the smaller companies are under-re-
presented. 

The second problem is caused by a company's 
choice of innovations to report. It is impossible to 
conceive of an "average" innovation for a company. It 
seems probable that there is a bias towards reporting 
certain types of innovation: projects concerned with 
processes and with improvements may well be under-
represented . This was already indicated in the replies 
to the first experimental survey. However, the projects 
reported do represent a significant part of the total 
innovation activity of Canadian industry. For example, 
R & D expenditures on the 83 completed projects are 
about 20; of the total current intramural R & D 
expenditures of the 57 companies for the four years 
1969 -1972. 

What, then, is the significance of the estimates 
provided by the reporting companies? 

Le tableau 3 nous permet d'évaluer l'influence dii 
choix de l'échantillon sur la reprdsentativité des résultats. 
Les sociétés les plus grandes, et celles appartenant an 
groupe dti papier, ont toutes été comprises dans l'échantil-
Ion. Leur taux de réponse fut-il different de celui des 
autres industries de l'échantillon? La réponse semble étre 
affirmative, puisque Ic taux de réponse des sociCtCs les 
plus grandes fut plus important que celui des sociétés plus 
petites, bien que le taux de réponse du groupe du papier 
fut le mérne que Ia moyenne de I'ensemble des sociCtés. 
En supposant que toutes les sociCtés qui font de Ia R.-D. 
ont Cgalement un progranimed'innovation les innovations 
des sociétds les plus petites sont sous-estiniées. 

Le second problème découhe du choix par ha société 
de l'innovation qu'ehle declare. II est impossible de 
concevoir une innovation "moyenne" pour une société. II 
semble probable qu'il y ait une tendance a declarer 
certains types d'innovations. Ainsi les innovations en 
niatiCre de procédés et les ameliorations peuvent ne pas 
Ctre suffisamnient représcntCes. Ce fut déjà he cas des 
réponses hors de la premiere enquCte experinientale. 
Cependant, les projets déclarés représentent une part 
importante de l'ensemble de l'activité d'innovation dans 
l'industrie canadienne. Par exemple, les dCpenses de 
R.-D. pour les 83 projets complets représentent approxi-
mativement 20 ç des dépenses courantes intra-muros de 
R.-D. des 57 sociétCs concernCcs pour les quatre annCcs 
comprisc ciltrc - 

Quclic cst, duos cc cus. 1,1 vuleur dcs cstiinations 
fournies par les sociCtés dCclarantes? 

TABLE 4. Relative Cost Distribution of Innovation Activities 

TABLEAU 4. Repartition relative du coñt des activités d'innovation 

Manufacturing 	Product 
start-up 	I 	marketing 

Misc en 
marchC du 

industriel 	ranricauon 	produit 

ranking by size of expenditure - par ordre de grandeur des dCpenses 

Chemical-based - A base chimique: 
Companies - Soci6t6s(1971) 
Projects - Projets(1973) ...... 

3 	 4 	 2 	 5 
2 	 4 	 5 	 2 

Misc en 
marche de Ia 

Paper - Papier: 
Companies - SociCtCs( 1971). 

	

Projects 	Projets(l 973) 

	

l:tcc t r ica l 	Piectrique: 
Companies - Soci6t6s(1971). 
Projects -- Projcts(1973) ...... 

All other - Toutes les autres: 
Companies - SociCtCs(1971) - 
Projects - Projets(1973) ...... 

Total: 
Companies - Soci6t6s(1971). 
Projects - Projets(1973) 
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.ii the response by larger companies, the pattern 
k)tal innovation expenditures would seem to be 

lid, at least for product innovation. Furthermore, 
the 1973 survey results are close to those of the 
1971 survey. 

2. There is no reason to suppose that the external 
source of ideas estimates have a consistent bias. Two 
hundred and two projects are included in Statistical 
Tables 20 to 24. For this question, the response rates 
for the paper and the larger companies arc not better 
than those of the companies in the sampled groups. 

A number of other cross-classi ficat ions are shown in 
the statistical tables and may also be commented on 
in the General Review. We cannot be so confident of 
the representativeness of these other relationships. 
Small firms are under-represented, as are probably 
process, low cost and improvement innovations. 
However, we are presenting data from a large 
number of projects data which we feel is of value to 
anyone interested in the innovation process. 

1. Vue Ia réponse des sociétés les plus graiides, le modèle 
des dépenses totales en innovation semble valide, do 
moms pour ce qui est de rinnovation en matière de 
produits. En plus, les résultats de l'enquëte de 1973 se 
rapprochent de ceux de' l'enquete de 1971. 

II n'y a aucune raison de croire que les estimations 
relative aux sources externes d'idées présentent un hiais 
systmatique. Deux cent deux projets sont compris 
dans les tableaux statistiques 20 a 24: sot ce sujet, les 
taux de rponse du groupe du papier et des socités les 
plus grandes ne sont pas plus élevés que ceux des 
socités comprises dans l'échantillon tout entier. 

Un certain nombre de recoupements figurent dans les 
tableaux statistiques et seront commentés dans Ia 
Revue génerale, mais nous ne pouvons pas être aussi 
sürs de leur représentativité. Les petites entreprises ne 
sont pas suffisamment représentées, de méme sans 
doute que les innovations en matière de procédés, celles 
dont les coUts ont été bas Pt les ameliorations. 
Cependant, les données que nous présentons concer-
nent un nombre important de projets et nous osons 
croire qu'elles seront de quelque utilité pour tous ceux 
qui sont intéressés au processus d'innovation. 
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I lie 1)1.1111, 	ohjceuvcllthe I); 	c\I)criIiicIiUil 
survey was to collect data on the.pattern of costs for 
the different activities which may be required for a 
technological innovation, in addition, other data were 
collected on the type of innovation, the source of 
ideas, the professional manpower and the project 
duration. These data may be classified by a number of 
factors: those associated with the company (industry, 
ownership, size of company and size of total company 
R & D expenditures) and those related more directly to 
the project (duration, type of innovation). 

The actual cost distribution for innovation activi-
ties is shown below in Table 5. The project data, 
collected in the 1973 survey, seem to confirm the 
results of the first experimental survey. 

Ri:.\ ti. (l:EI \l I 

Le piiiicip:iI obct ue LLiI.litcie e\l 1 L1lL 	c 
1973 était de recueillir des données sur Ic modèle des 
coüts des différentes activités que suppose linnovation 
technologique. Des données ont également été recueilhies 
sur he type d'innovation, les sources d'idées, ha main-d'oeu-
vre utilisee et Ia durée du proiet. Un certain nombre de 
facteurs peuvent étre pris en consideration hors tie ha 
classification dc ces données: ceux qui sont lids a Ia nature 
de Ia sociétd (groupe industriel, groupe d'appartenance, 
taille de Ia socidtd, et importance des ddpenscs totales de 
R.-D.) et ceux qui sont lies plus directement aux projets 
(durée, type d'innovation). 

La repartition des coCtts reels des activitds innova-
trices est exposde au tableau 5 ci-dessous. Les donndes 
relatives aux projets, recueiihies lors de l'enqudte de 1973, 
seinblent confirrner les résuhtats de La premiere enqudte 
expCrimentale. 

TABLE 5. Relative Expenditures on Each innovation Activity 

TABLEAU 5. Repartition des dépenses selon l'activitd innovatrice 

	

Annual company 	 Expenditurcs for 
Activity 	 expenditures (1970) 	 selected projccN 

Activitd 	 Dépenses annudlles 	 Ddpenses aim Litr,  

	

de Ia société (1970) 	 de ccrtuins projcl 

percentage - pourcentage 

	

R&D 1  —R-D. 1  ...............................
542 	 1 	 46 

Product marketing - Misc en marchC du produit 	 2 	 2 
Product and design engineering - Conception du produit 	 13 	 13 
Tooling and industrial engineering 	Outillage et genie mndustriel. . 	 5 	 II 

Manufacturing start-up - Misc en marche de La fabrication 	 7 	 6 

	

Other current costs —Autres coOts courants ................ .1 	 2 
Capital - Immobilisations ......................... 	 18 	 20 

Expenditures - Total - Des dépenses .......... S000,000 	236.8 	 277.5 

1 Includes pilot plant and specialized R & D equipment. - Y compris Ics usines pilotes et Ic materiel spdcialisi de RD. 
2 Includes all R & D expenditures, i.e. includes expenditures on ideas which will never become lliventiOrSS nor innovations. Y com-

pus toutes les dCpenses de R.-D., dont les ddpenses en idecs qui ne deviendront jamais des inventions ou des innovations. 
3 The median is 37%. - La mddiane est de 37 %. 

As noted in the earlier paper, Thel970Experi-
mental Survey of Technological Innovation, these 
distributions are very different from those previously 
suggested. For example, one widely quoted "typical 
distribution of costs in successful product 
innovations" 3  is the following: 

Research/advanced d evelopnient/ba- 
sic invention ..............510 

Technological Innovation: Its Environ,nent and Maim. 
agement, op. Cit., page 9. 

Comme on a pu la voir dans I'article prc&lent. 
L 'ciiquête expériinentale tIe 1970 sur l'innoi'ation teclmno-
logique, Ia r6partition des cftflts est trs diff&ente de cehle 
qui a &6 d'abord proposk. Ainsi, une "rpartitioi1 type" 
largement rdpanduc des couits d'une innovation fructueuse 
en matière de produits 3  est ha suivante: 

Recherche/développenient avancd/in- 
vention debase ...............Sit) 

Technological innovation: Its Ent'iro,,ment and 5lwa' 
omen!. op. Cit., page 9. 
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Engineering and designing the pro- 	 Conception du produit ............10-20 
dUCt ....................10-20 	 Outillage/génie industriel ...........40-60 

I oo!ing/manufacturing engineering 40-60 	 M ise en marche de La fabrication .....5-15 
Iariufacturing start-up ........5-15 	 Mise en marché ..................10-25 

Marketing start-up . . . . . . . . . . . 10-25 

Now this distribution is for product innovations 
only I Lowever, this cannot account for the differences, 
since the process innovations reported in the 1973 
survey have a lower R & D cost/total cost ratio than do 
the product innovations. Another difference between 
the two sets (if estimates is that we have included 
capital as a separate item. In fact, the inclusion of 
capital expenditures lowers the R & D cost ratio 
markedly, since the projects with very low R & D cost 
ratios almost invariably have large capital expenditures. 
But even if capital costs are added to tooling and 
industrial engineering, the great difference in relative 
R & I) costs persists. One explanation is that Canada 
and the U.S.A. may have (lifferent cost distributions 
because of the different sizes of the markets for the 
innovations. In this situation, the R & D costs for a 
similar product might be about the same but the U.S. 
innovation would be immediately prepared for a larger 
market, thus requiring much larger expenditures for 
the commercialization of the R & D. A distribution 
siniilar to that given in the United States study can be 
Jciivcd from the Canadian expenditures by adding 
L:Ipltal expenditures to tooling and multiplying the 
in-R & D activities by five. The pattern is close, 
C \Lcpt for "marketing start-up" which, if equated with 

ir product marketing, remains much higher in the 
U.S. distribution. 

Chart I below shows the cost distribution of 
innovation activities for two types of innovation: 
products and processes. As noted earlier, we suspect 
that process innovations would tend to he under-re-
ported. Some require only minor expenditures and are 
included with normal production or engineering costs. 
For others, the expenditure may be incurred chiefly 
for new machinery or equipment, the costs of which are 
part of the normal expenditures on capital goods. 
however, major changes in processes should be identifi-
able (i.e., they are noticed) because of disruption in 
operations, the new equipment installed or the change 
in production costs. 

I here seems to he a dominant cost for each type 
1 i iivation. For product innovations, R & 1) is 

RsIlUlIsible for almost half of all the expenditures 

Bien que cette repartition Lie concerne que les 
innovations portant sur les produits, cela n'explique pas 
les differences, puisque les innovations en matiCre de 
procCdCs dCclarécs dans l'enquéte de 1973, présentaient 
un rapport entre le coOt de R.-D. et le coOt total 
inférieur a celui des innovations en matiére de produits. 
Une autre difference entre ces deux series d'estimations 
consiste dans le fait que les immobilisations y figurent 
séparément. En fait, en tenant compte des immohilisa. 
tions, le taux des coOts de Ia R.-D. baisse sensiblement, 
puisque les projets ayant un taux des coUts de R.-D. trés 
has supposent presque invariablement des immobilisat ions 
importantes. Mais mCnie si les immohilisations sont 
ajoutées a I'outillage et au genie industriel, Ia graride 
difference entre les coOts relatifs Lie R.-D. n'en subsiste 
pas moms. Une explication en est le fait que le Canada et 
les Etats-Unis peuvent avoir des repartitions de coUts 
diffCrentes a cause des differences de grandeur des 
marches auxquels les innovations sont destinées. l)ans ces 
conditions. les cofits de R.-D. pour un produit semblable 
pourraient Ctre a peu prCs les mCmes, mais I innovation 
aux Etats-Unis. du fait de l'importance du niarché, 
supposerait des dCpenses beaiicoup plus importantes de 
conimercialisation de Ia R.-D. Une repartition semblahie 
a celle dont fait Ctat l'Ctude menCe aux Etats.Unis peut 
Ctre dérivCe des dépenses faites au Canada en ajoutant les 
dCpenses en imniobilisations a celles en outillage et en 
genie industriel et en multipliant par cinq les activités 
autres que Ia R.-D. Le modCle est rapprochC, a l'excep-
tion toutefois de Ia mise en marché qui, comparée a notre 
niise en marchC de produits, reste beaucoup plus élevée 
dans Ia repartition américaine. 

Le graphique I ci-dessous fait état de Ia repartition 
des coUts de I'innovation pour deux types d'innovations: 
l'innovation en matièrc de produits d'une part, et celle en 
niatière de procédés d'autre part. Comme nous l'avons 
mentionnC plus haut, nous soupçonnons que les innova-
tions portant sur les procCdés tendent a étre sous-estimées. 
Certaines d'entre dies, qui supposent des dCpenses insigni-
flantes, sont comprises dans les coOts normaux de 
production ou de genie. Lorsquelles sont engendrées 
surtout par l'achat de nouvelles machines ou de materiel, 
les dCpenses sont comprises dans les dCpenses normales 
d'investissement. Cependant, des changements importants 
de procédé devraient Ctre identifiables (ils ne passent pas 
inaperçus) a cause de l'interrruption des operations, de 
l'installation du nouvel Cquipement ou de Ia variation des 
coOts de production. 

II senible y avoir un coOt predominant pour chaque 
type d'innovation. Pour les innovations en matière de 
produits, ha R.-D. absorbe la moitié de toutes les 
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Chart - 1 
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eported. However, R & D was replaced by capital as 
the costliest activity for process innovations. The 
,lifferent cost distributions for large and small projects 
ite interesting but it is impossible to say how signifi-
cant they are, especially for the large projects. For 
example. there are only three large process and fje 
large product projects. 

The importance of capital expenditures for pro-
cess innovations is not surprising. A new product will 
normally require new macli inery and equipment but 
improved products, which account for 561; of product 
iflhlOVat toils. may not. Process changes usually require 
changes in prod uction equipment. Furthermore, pro-
cess innovations with high capital expenditures proba-
bly tend to be "noticed" and therefore reported more 
often than those requiring small capital expenditures. 
In addition, the process innovation may consist basical-
ly in the acquisition and use of new machinery and 
equipment (the product innovations of other compa-
nies). I-however, the reported capital expenditures may 
not reflect the actual cost of capital for either type of 
innovation. In many cases existing capital equipment 
can he used, with or without modification, for the 
product or process. Since the actual expenditures are 

this Lalut:tl \VOiIld lot lit)ItllallV he jilLilided iii the 

iidi ii \tII i.ItL 

Although the total expenditures for the two 
classes of innovations, new and improved, were about 
the same, 46 projects were identified as improved and 
only 37 as new. The two largest expenditures remain 
R & I) and capital in both categories. The pattern of 
expenditures for the sivall projects are not too differ-
ent for both types of innovation. I lowever, the 
patterns for the two categories of larger projects are 
quite different, both from each oilier and from the 
pattern for small projects in the categoiy Only seven 
large projects are included in the new product/process 
category so that we lutist be very careful of generaliza-
tions but a reasonable explanation for the difference 
between new innovation projects would he that raised 
previously in connection with the estimates for prod-
Liuct innovations in the U.S.A. The more expensive 
projects will be for products with large potential 
markets or for process innovations with significant 
savings in production costs. Now the comnierciahiza-
tion costs of new products (most of the new innova-
tions are for products) can he expected to be relatively 
higher when the potential market is larger. Hence the 
Iitference in C 1 lerLiall/atlon iosLs h1een Liree 

inilI 	R\ 	mliici iiiii\.itIiI piOtCH.  

dépenses déclarëes, ('ependant, die fait place aux immobi-
lisations en tant qu'activité Ia plus couteuse pour les 
innovations en matière de procdes. Les repartitions de 
coUts différentes seloti ha taille du projet sont intCres-
santes, mais ii est impossible d'en Cvaluer Ia portée, 
surtout pour cc qui est des projets d'iniportance. Par 
exemple, on n'a mentionnC que trois grands projets en 
matière de procédés ci cinq grands projets d'innovation en 
matière de produits. 

L'importance des dépenses cii immohilisations dans 
l'innovation en matière de procCdCs n'a rien de surpre-
nant. La mise au point d'un nouveau produit exigera 
normalement un nouvel équipemcnt et dc nouvelles 
machines alors que les ameliorations ne produits, qui 
reprCsentent 56 .t des innovations en matiCre de produits, 
peuvenit se passer d'équipement nouveau. Les change-
ments de procédés exigent normalement des modifications 
de l'Cquipement de production. En plus, les innovations 
en matière de procCdés cui ont exigé des dépenses en 
immob il isations importantes seront problablement 
"remarquées" et, partant, déclarées plus souvent que 
celles n'ayant exigé que peu d'imniobilisations. En outre, 
l'unnovation en matiêre de procCdés peut fondamentale-
ment consister en l'acquisition et l'utilisation d'un noovel 
équipenient (les innovations en matiCre de produits 
d'autres entreprises). Cependanl, les im mobilisations dé. 
clarées peuvent ne refléter le coOt reel des imniobihisations 
pour aucun des deux types d'innovation. l)ans beaucoup 
Lie cas, l'équipeinent existant, modiflé ou non, peut Ctre 
iitilisC tant dans he cas des produits que des procédés. 
Itant donné que les dCpenses réelles sont peu ClevCes, cc 
capital n'est normalement pas unc!us dans les estimations 
des dCpenses. 

Bien que les dépenses totales pour les deux types 
d'innovation soient i pent près semblahles, 46 projets 
visaient des ameliorations et 37 seulement portaient sur 
des produits ou procédCs nouveaux. Les deux postes de 
dCpense les plus importants demeurent Ia R.-D. et les 
imniobilisations dans les detix categories. Le unodCle des 
dépeiiscs pour les projets mineurs tie diffère guCre pour les 
deux types d'innovations. Cependant, les modèles des 
deux categories de projets plus importants sont trés 
diffCrents, autant l'un de I'autre que du modCle des 
projets mineurs dans Ia categoric. Sept grands projets 
seulement sont inclus dans Ia categoric de nouveaux 
prod uits/procedes si hien qu'il est dangereux de procCder a 
des gCnéralisations, mats une explication logicue de ha 
difference entre les projets d'unnovation portant sur des 
produits et des prdcédCs nouveaux est celle qui a été 
donnée au sujet des estimations portant stir les innova-
tions en matière de produits aux Etats-Unis. Les projets 
les plus dispendieux portent sur Ics proditits qui jouiront 
d'un marchC important et sur les procédés/qui entraine-
ront des economies sensibics dans !e coOt de Ia produc-
tion. ('cci dit, les frais de conimerciahisation de nouveaux 
produits (Ia plupart des innovations nouvelles portent en 
etfet stir des produits) seront, scIon toute probabilité 
dautant pints Clevés que he marché potentiel sera I)Ius 
crand, d'oO Ia difference entre tes coOts de comniercialisa-
tion des projets d'unnovation visant des produits scIon 
l'importance de ces projets. 
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Chart 2 
	 )hlque 2 
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hirt — 3 	
Graphique - 3 
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caiit element in the costs of technological innova-
I lUll. F roni ('hart 3, it will he seen that there is a 
difference in the cost distribution between the wood 
and the chemical based industry groups and the other 
industry groups. Research and experimental develop-
ment costs are less important in projects carried out by 
firms in the first two industry groups. This observation 
is linked to two others: the very high proportion of 
capital expenditures in projects of these industry 
groups (see Statistical Table 17, page 31) and the 
higher proportion of projects concerned with improved 
products or processes in these industry groups (see 
Statistical Table 11, page 29). 

Chart 4 shows that R & I) is relatively a less 
expensive element of innovation for projects concerned 
with improvements than for those devoted to new 
products and processes. As noted earlier, this may not 
be always true; Chart 2 shows a very different situation 
for very large projects, although there are too few 
projects involved for us to be at all assertive. 

I L 	I i 	I I u- 

jours un éldment important des coftts de l'innovation 
technologique. Comme nous le montre le graphique 3, Ia 
repartition des coOts n'est pas Ia mdme pour les groupes 
des industries a base de bois et ft base chimique d'une part, 
et les autres groupes industriels d'autre part. Let coUts de 
Ia recherche et du développement experimental sont 
moms importants dans les projets mends ft bien par les 
sociétds des detix premiers groupes industriels. Cette 
observation est tide ft deux autres: Ia trés forte proportion 
des immobilisations que suppose tout projet de ces 
groupes industriels (voir tableau statistique 17, ft Ia page 
31) et Ia proportion plus élevée de projets portani stir 
l'amelioration de produits on de procédds dans ces 
groupes indtistriels (voir Ic tableau statistique II, ft Ia page 
29). 

Le graphique 4 montre que Ia R.-D. est un 
dlénient relativemnent moms dispendieux de l'innovation 
en vue d'amdliorations que de celle visant let produits on 
procddés nouveaux. Comme nous I'avons déjà rernarqud, 
cela peut ne pas dtre toujours le cas: le graphique 2 
inontre en effet une situation fort diftdrente dans Ic cat 
des grands projets, hien que Ic nombre de cc.c derniers suit 
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lie duration of the innovation project also 
to be related to the type of innovation. Chart 5 

indicates that, not surprisingly, projects for new 
products and processes tend to take more time than 
those concerned with improvements. The median time 
period reported for new projects is 36 months, 
compared to 30 months for improvenient projects. 

In view of the apparent relationship between 
type of innovation and cost distribution (improvement 
rnnovattons: R & I) expenditures less important) and 
between type of innovation and project duration 
(improvement innnovations: less time needed for proj-
ect), we would expect that projects with relatively less 
R & I) would tend to be the shorter ones. This is 
shown in Chart 6. However, although from Statistical 
Table 3 (page 26) it is apparent that the longer the 
project duration the greater is the total cost, there does 
not seem to be any general correlation between total 
project cost and the relative importance of P. & D 
expenditures. Statistical Table 4 does indicate, though, 
that the very large projects have very high R & D costs. 

Chart 6 

La durée d'exécution du projet d'innovation scm. 
ble égalemeiit ëtrc liée au type d'innovation. II n'y a par 
exeinpie rien de surprenant, comme nous l'indique le 
graphique 5, au fait que Ia réalisation de projets portant 
sur les produits et les procédés nouveaux tend i i3tre plus 
longue que celle des projets en vue d'amliorations. La 
médiane pour les nouveaux projets est de 36 mois alors 
que celle pour les ameliorations est de 30 inois. 

Etant donné Ic rapport qui semble exister entre 
Ic type d'innovation et Ia repartition des coUts d'une part 
(les dépenses de R.-D. sont moms importantes thins Ic cas 
des ameliorations) et entre Ic type d'innovation et Ia durCe 
de rCalisation du projet d'autre part (Li realisation est 
moms longue dans Ic cas des ameliorations), ii est permis 
de supposer que les projets inipliquant relativement peu 
de R.-D. tcndent a ëtre les plus courts. On peut Ic voir au 
graphique 6. Cependant, bien que Ic tableau statistiquc 3 
(page 26) indique que plus Ia durCc du projet est longue, 
plus le coQt total est élevC, ii ne semble pus que l'on puisse 
établir un rapport constant entre Ic coüt total d'uri projet 
et 1 'importance relative des dCpcnscs de R..D. I.e tableau 
4 indique cependant que les projets les plus importants 
entrainent les coüts de R-D. les plus ClevCs. 

Graphique —6 
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We are able to use all reported projects when 
examining the source of ideas, i.e., 202 instead of 83 
projects. In fact, there seem to be 217 projects in Table 
6 below, but this is caused by several companies 
indicating two sources of ideas. 

C'est l'enseinble des projets déclarés que n" 
avons Pu utiliser en exanhinant lcs sources d'idées, soit 2'. 
au lieu de 83 projets. Le total de 217 projets qul figure 
tableau 6 ci-dessous s'explique par le fait que plusietii 
sociétés ont indiquë deux sources d'idées. 

TABLE 6. Sources of Ideas for Innovations 

TABLEAU 6. Source d'idées d'innovation 

llxtcrnal source of idea 

Sources externes d'idées 

	

Type of innovation 	 [ Associatedl 	 Other! 

	

Ty e d'innovation 	 foreign 	Literature/ 	 none! 
p 	 Customer 	company 	conference 	Government 	Competitor 	unknown 

- 	- 	 - 	 - 	 - 	 - 	Total 
Client 	Sociétés 	Documenta- 	Gouvernemeot 	Concurrent 	Autre/ 

	

étratlgères 	tion 	 Aucune/ 

	

associécs 	conference I I 	 Inconnue 

number of projects - nombre do projets 

	

Products - Produits . 	25 	 12 	 19 	 14 	 8 	64 	142 

	

Processes - Procédés. 	810 	 7 	 2 	 3 	45 	75 

Total 	 33 	 22 	2( 	 16J 	11 	lU 	217 

The market and its de1i:II16 u 1C CrUCidi LU 
commercially successful innovation. In Table 6, 
"demand-pull" would seem to be represented by three 
sources: customer, government and competitor. To-
gether these sources account for 42% all projects which 
were identified with some source of ideas (i.e., ex-
cluding 98 with no source reported). This proportion 
rises to 55% for product innovations. The responding 
companies reported their customers as the major 
external source of ideas: customers account for 287o of 
the identified sources. This source may be particularly 
significant for some md ustries. 

"For parts, components, material and in-
dustrial equipment manufacturers, it is 
especially important to develop very close 
relationships with the leading end-product 
manufacturers because, without the 'de-
mand-pull' that they provide, and without 
a 'definition of need' to guide develop-
ment, meaningful innovation is virtually 
impossible."4  

Two sources might he considered as representing 
"technology-push" influences on innovation. These 

4 Pierre Bourgault, innovation and the Structure of Ca-
nadian industry, Special Study No. 23, Science Council of ('an-
ada, Ottawa, 1972, page lOS. 

Le zna_!w ci i,cc:,1,LIdc s,nl LcIi!cls .i HIIIIU\J- 

tion commercialement fructueuse. Dans Ic tableau 6, Ia 
clemaisde serait représentée par trois sources: Ia clientele, 
Le gouvernement et Ia concurrence. Ensemble, ces sources 
soot a l'origine de 42 91 de tous les projets pour lesquels 
une source d'idée a été déclarée (done a l'exclusion des 98 
projets dont Ia source d'idée n'a pas étë déclarée). Cette 
proportion est de 55 % dans le cas des innovations en 
matière de produits. C'est La clientele qui est, selon les 
résultats de l'enquCte. Ia principale source externe d'idées: 
elle représente 28 91 des sources identifiées. File est 
particulièrement importante pour certaines industries. 

11 est fort important que ceux qui fabriquent 
les matériaux, pièces détachées, et équipe. 
ment industriel soient en étroites relations 
avec les principaux fabricants de produits 
finis. Ceux-ci peuvent donner des précisions 
sur leurs besoins et offrir les débouchés sans 
lesquels it est quasi impossible d'innover avec 
succès4  ." 

Deux sources peuvent Ctre considérCcs comme 
représentant l'influence de Ia technologie en itlitovat on, 

Pierre Itourgault. L'Innovation ci Ia Striotip' de I 'f/h/Hf-
trEe canadienne, Etude spCciale no 23. Conseil des sciences du 
Canada, Ottawa, 1972, page 104. 
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two, literature/conferences and associated foreign 
companies, were reported as sources almost as often is 
the three market oriented sources. This result, the near 
equality of "demand-pull" and "technology-push" as 
sources of ideas for innovation, does not Seem to 
conform to the findings of other studies. These seem to 
indicate that the innovations stimulated by market 
needs outnumber those derived from technical oppor-
tunities by two or three to one, 5  However, this 
apparent difference cannot he taken too seriously. It 
can only be mentioned as a possibility because of the 
large number of projects for which no sources were 
identifIed, and because of our offhand allocation of 
sources to the pull or push categories. For example, the 
government is a market source (e.g., defence of 
communications requirements) and also a source of 
technological opportunities (e.g., National Research 
Council). 

savoir Ia documentation-conferences et les sociétës étran-
gères assoclees. Elles ont Cté mentionnCes presque aussi 
souvent que les trois sources orientées vers Ic marché. Ce 
résultat, c'est-à-dire l'importance presque égale de Ia 
demande et do progrès technologique en tant que sources 
d'idCes d'innovation, ne semble pas concorder avec les 
conclusions d'autres etudes selon lesquelles les innovations 
suscitées par les besoins do marclté sont detix a trois lois 
plus nombreuses que celles qui découlent des possihilitCs 
techiiologiques 5  . L'on ne peut, cependant, prendre trop a 
Ia Iettre cette difference apparente. Contentons-nous de Ia 
mentionner coinme possibihite en raison du grand nombre 
de projets pour lesquels aucune source d'idCes n'a été 
identifiCe et de notre repartition arbitraire des idées entre 
celles qui sont suscitées par Ia demande et celles qui ont a 
leur origine Ic progrés technologique. II est des sources, en 
effet, tel le gouvernement, qui engendrent l'innovation 
tant par leur detnande de produits ct procédés nouveaux 
ou amCliorCs (en matiCre notaiiiment dc defense et de 
communications) que par les possih ilitCs technologiques 
qu'elles offrent (par Ic truchement notaninient (Io Conseil 
national de recherclies du Canada). 

James M. Utterhack, Innoi'ation in Industry and the 
i)iffi4sion of Technology, Science. february 15. 1974. page 
622. 

James M. Utterhack, Juno rat ion in Industry and the 
Diffusion of Technology, Science, 15 février, 1974, page 622. 
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TABLE I Number of Projects, by Size of Project Expenditure and by Type of Innovat iii 

TABLEAU I. Nombre de projets, seloii Ia grandeur des dépenses et le type d'innovatioir 

Type of innovatIon 

Typed'ittnovation 

$ 	0- 
250,000 

$251.000- 
499,000 

S500.000 - 
999,000 

$ 1,000.000- 
1,999,000 

$2000000. 
3:999:000 	

$4,000,000+ Iota) 

ProtIucL 	Prod alt................No. - nomb 15 6 18 8 3 9 59 
(..umulatice -- Cumu/atif 25 35 1 	66 80 85 
Process - l'roc5d6 	. 	. 	. . . 	. 	. 	. . . 	. . . . . 	No. - nonib 3 1 	4 1 	4 4 6 3 24 
Cmulathe - Cunsulatif 12 29 1 	46 63 88 

Total . 	. . 	. . 	. . . 	. 	. 	. . 	. 	. 	. 	. . . . 	. 	No. - nomb, 18 10 22 12 9 12 83 

C'uinulative - Cumularif 22 34 61 75 86 

New 	Nouveau . . . 	. . . . . . 	. . . . . . . . 	No. - nomb S 6 8 9 2 7 37 
Cumulative - Cwnulatif............ '3 14 31 53 78 84 
Improved - Atsiélioré 	. . . . . . 	. . . . . . 	. 	No. - nomb 13 4 14 3 7 5 46 
Cumulative - 	urnulatif 28 37 67 73 88 

TABLE 2. Number of Projects, by Size of Project Expenditure and by Industry Group 

TABLEAU 2. Nonibre de projets, selon Ia grandeur des dépenses et le groupe industriel 

Industry group 
-. 

Groupe industriel 
S 	0- 
250,000 

S251.000- 
499,000 

$500,000- 
999,01)0 

$1,000,000 
1,999.000 

s000000 - 
3,999,000 

$4,000,000-s Total  

Chemical-based 	's base chimique ......No. - nomb 4 4 4 3 1 I 17 
('u,nulatir'e - Cumulatif 24 48 72 90 96 
Wood-based 	A base de bois .........No. 	nomb 4 -. 8 I 2 I I) 
Cumnlat ice - fuozulatif 25 25 75 82 94 
Machinery and transportation equipment 

Machines ci rnatiriel de transport .....No, - nonsb - 2 3 4 5 14 
Cumulative - Cumulatif - 24 14 35 64 
Flectrical - Llectrique . 	. 	. . . 	. 	. 	. 	. 	. 	. 	. 	. 	No. - nomb 5 2 5 2 1 3 18 
Cumtalalit,e - Cuinulatif 28 39 67 78 84 
Otlrer - Autres 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	No. - nonsb 5 2 5 3 1 2 18 
Cumulative - cnmr,lazif 28 39 67 84 90 

Total 	.................... . 18 10 22 12 9 12 83 

Cu,,,ulut,,s' 	(,'iwuIafjl _:' ,'i  
......................................................................... 

TABLE 3. Number of Projects, by Size of Project Espetiditure and by Projecl I)tiratioti 

I AISLEAU 3. Nonibre de projets, selots Ia grandeur den dépenses et Ia durée du projet 

Project duration 
- 

Dur6c du projet 

$ 	0- 
250.000 

$251,000. 
499,000 

S500.000 - 
999,00)) 

51121)0,000 - 
1,999,000 

$2,000,000- 
3.999,000 

$4,000,000 + lotal 

11-23 	ttottths - itiols . 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	No. 	. 	nomb 7 2 7 I I - 	 18 
(ismulative - czimukzif 39 50 89 95 

- 35 months - 	mois . 	. 	. 	. . . . 	. 	. 	. 	. . 	. 	No. - nomb 7 3 3 3 3 1 	 20 
(u,nulative - Cumulatif 35 50 65 80 95 

-47 months - mois . . 	. . . . . . 	. . . . . 	No. - nomb 3 3 9 3 1 3 	 22 
(u,,iulatit'e - (umuiotif 14 28 69 83 88 

F months -. tools 	. 	. 	. 	. 	. . 	. 	. 	. 	. 	. 	. 	. 	. 	No. - nonib, I 2 3 5 4 8 	 . 
C 	mu/alive - Culnultntif 4 13 26 48 65 

10 22 12 9 I? 	 8.5 Tolal 	.................... ..........18 

u,n cculatn'e - Cumu/azif 	........... % 22 34 61 75 
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d;LE 4. Number of Projects, by Size of Project Expenditure and by Relative Distribution of R & D Expenditures 

I \BLEAU 4. Nombre de projets, selon Ia grandeur des dépenses et In repartition relative des dépenses de R.-D. 

$ 	0- 
250.000 

$251.000- 
499.000 

$500.00() - 
999.000 

S 1.000,000 - 
1,999.000 

S2.000.000 - + 
3.999.000 

° 

It & D/total project costs 
- Cumu. Cumu- Cumu- Cumu- Cutnu- Cuinu- ('umula- 

It..D./voUts totaux du projet Number lative Number lative Number lative Number lative Number Iattvc Number alive Number risc 

Nombre Curnu- Nombre Cumu. Nombre Cunsu- Nombre ('umu- Nombre Cumu- Nombre Cumu- Nombre Cumula. 
latif lalif latif lalif lalif latif tif 

6 33 2 20 8 36 4 33 1 11 2 17 23 28 0.20% ............... 

6 67 I 30 7 68 2 .50 5 67 2 34 23 56 

41 	-60% 	.............. 4 89 4 70 2 77 4 83 2 89 2 50 18 77 

21.40% ............... 

61%+ 	............... 2 3 5 2 1 6 19 

Total 	................ 8 10 22 12 9 12 83 

TABLE 5. Number of Projects, by Project Duration and by Type of Innovation 

TABLEAU 5. Nombre de projets. selon Ia durée du proiet et Ic type d'innovation 

151w Of tflflovattOfl 	 0- 23 months 
- 

mots 

I 	 .. 	.' 	 15 

24 - 35 months 
- 

mois 

36 - 47 months 
- 

nlois 

48 + months 
- 

mois 
Total 

15 16 13 59 
iiiIaz,r 	( urrslarij 	 25 51 78 

Ii 	cess - Procéde 	. 	. 	. 	. 	. . 	. . 	. 	. 	. 	. . 	. . 	No. - nomb 	 4 5 5 10 24 
Cumulative - ('unrtlat1f 	 17 38 59 

Total 	 19 20 21 23 83 

Cumulative - cumulatif 	 23 47 72 

New - Nouveau 	. . 	. . . . . . . . . . . . . . 	No. - nomb 	 5 8 13 II 37 
(urmalativr' 	(umulatif 	 14 35 70 
Improved 	Anréltoré 	. . . . . 	. . . . . . 	. 	No. - 	notnb 	 14 12 8 12 46 
Cumulative - Cumulatif 	. . . . . . . . . . . 	% 	 30 57 74 

TABLE 6. Number of Projects, by Project t)uration and by Industry Group 

TABLEAU 6. Nombre de projets, scIon Ia dttrée du projet et Ic groupe industriel 

Industry group 

(.roupe indusiriel 

0. 23 months 

mois 

24 - 35 months 

mois 

35- 47 months 

mois 

48 + months 

mois 

Chemical-based - 'A base chimique . . . . . . No. - nomb 5 2 5 5 17 
Cumulative - Cumulalif 29 41 71 
Wood-based - X base de hots .........No. - nomb 5 5 3 3 16 
Cumulative - ('umulazif 	. . . . . . . . . . . 	% 31 62 81 
Michunery and transportation equipment - 

Macluunes CI materiel de transport 	....No. - nomb 2 3 4 5 14 
(umulaiive - ('umulatif 	.............5 14 36 64 
I lectrucal - IIectruque 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	No. -- nomb 6 4 4 4 IS 

.'nu1atiure - Cumulauf 33 56 78 
cr 	- Autres 	. . . . . . . . 	. . . . . . . 	. 	No. - nomb I 6 5 6 IS 

-. Cumulatif 6 39 67 

.,cal 19 20 21 23 83 

- cumulazif 	............ : 23 47 72 
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TABLE 7. Number of Projects, by Project Duration and by Relative Distribution of R & I) Expenditures 

TABLEAU 7. Nombre de projets, scion Ia durée du projet ella repartition relative des dépenses de P-f). 

It & 1)/total Project Costs 

0- 23 months 
- 

fllOiS 

24- 35 months 
- 

mois 

35 -47 months 
- 

mois 

48 + months 
- 

mote 
Total 

R.-D./coftts totaux do projet Cumula- Cumula- Cuniula- Cuinula- Cumulu- 
Number Live Number tive Number live Number nyc Number live 

Nombre Cumuta- Nombre Cutnula- Nombre Cumula- Nonibre Cumula- Nomhrc Cumula- 
til Of iii tif 

% % 

II 58 4 20 4 19 4 17 23 28 0-201/ 	................ 

4 79 8 60 7 52 4 35 23 56 
41-60% 	............... 2 90 5 85 3 67 8 68 18 77 

21-40% ................ 

61%+ 	................ 2 7 7 19 

Total----------------- 9 20 21 23 83 

TABLE S. Number of Projects,' by Duration of R & D and by Type of Innovation 

TABLEAU 8. Nombre de projets' ,selon Ia durée de in R.-D. ci Ic type d'innovation 

Type 01 innovation 
- 

Type d'innovalion 

0-6 months 
- 

mois 

7-12 months 
- 

mois 

13- 18 months 
- 

inois 

19-24 months 
-- 

mois 

2 	- .it 	months 
. 

mob 

37-60 months 
- 

mois 

61 + months 
- 

mois 
Total 

number of projects .- nombre de projets 

Product 	- 	Produit 	.............. 20 22 19 17 26 18 8 130 
PrOCeSS 	Procds 17 17 4 8 9 6 Il 72 

37 39 23 25 35 24 19 202 Tolal 	.................... 

4 9 9 10 16 8 10 66 New 	Nouveau................ 

Improved - Amélioré 3 30 14 15 19 16 9 136 

All projects (complete and partial). - Ensemble des projets (complets et partiels). 

TABLE 9. Number of projects.' by Duration of R & D and by Industry Group 

TABLEAU 9. Nombre de projets' scion Ia durée de Ia P.-D. et Ic groupe industriel 

Industry group 	 0-6 months 	7-12 months 	13-18 months 19-24 months 25- 36 months 37-60 months 61 + months 
- 	 - 	 - 	 -. 	

- 	 Total 
Groupe industriel 	 mois 	 mois 	 mois 	 mois 	 mob 	 niois 	 mois 

number of projects - nombre de projels 

Chemical-based - A base chimique 	 6 	 12 	 8 	 8 	 6 	 8 	 4 
Wood-based - A base de bob 	 10 	 6 	 3 	 2 	 8 	 2 	 5 

52 

36 
Machinery 	and 	Iransportation 	equip- 

ment - Machines et niatériel de trans- 

7 7 

Electrical - Electrique 5 4 4 

port 	..................... . 

Oilier - Autres 	................ 9 10 7 

Total 	................... 37 39 23 

All projects (complete and partial). 	Ensemble des projets (complels ci purtiels) 

3 3 3 3 27 

2 12 7 2 36 

to 6 4 5 51 

25 35 24 19 202 
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\IILE 10. Number of Projects,' by 1)uration of R & D and by Company Size 

\l;l IAU 10. Nombre de projets' , selon In durée de Ia RD. ella taille de I'entreprise 

0-6 months 
- 	 - 

Groupede tailie dea effectift 	molt 

7- 12 months 
- 

mois 

13• 18 months 
- 

mois 

1 19 . 24 months 
- 

mois 

25 -36 months 
- 

non 

37-60 months - 
rnois 

61 + months 
- 

mols 
Total 

number of projects - nombre de projels 

1.2492 	................ 9 6 6 5 6 4 2 38 
250- 	749 	................ 4 4 2 5 5 I 2 28 

10 7 5 - 6 5 5 38 
1)) I 5 4 5 2 34 

750 - 	1,499 	................ 

	

1.500-2,999 	................ 7 
12 9 10 14 9 8 69 

	

3.000+ 	.................... 7 

	

Total 	.................... 37 39 23 25 35 24 19 202 

I All projects (coniplete and parliaD. - lnsemblc des projeis (compleis ci partiels). 
2 Includes seven projects of oIii)aiiIe5" With no salet. - Y compris sepi projets de sociétés" dont let venics toni nulles 

TABLE II. Number of Projects,' by Type of Innovation and by Industry Group 

TABLEAU II. Nombre de projetsl , selon le type d'innuvation ci Ic groupe industriel 

Induttiy group Product 	 Process New 	 Improved - --. total 	 - 
Crnupc rnducirrci Produii 	

j 	
Procedé Nouveau 	 Amélioré 

number of projects nombre de projets 

33 19 52 Ii 41 
ci 	.scIc hol,.., 	 18 18 36 8 28 

'l,rchinery and transportation equipment 	- 	Machines et 

8 27 10 17 

	

materiel 	de transport 	..................... 19 

	

l•:lectrical 	- 	(kctriqtie 	..................... 32 4 36 Il 19 
(jilter 	Autres 	......................... 28 23 51 20 31 

Fotal 	 I 	1301 	 72 1 	202 	 66 1 	136 

I All projects (complete and partial). 	Ensemble des projeis (complets et partiels). 

TABLE 12. Number of Projects, by Type of Innovation and by Relative Distribution of R & I) Expendilures 

TABLEAU 12. Nomhre de projets, scion Ic type d'innovation Ct Ia repartition relative des dépenses de R.-D. 

Produci 

Produit 
K & 1)/total project costs  

Process 
- 

Procédé 
Total 

New 
- 

Nouveau 

Improved 

AntClioré 

R.-L)./couls totaux du projet 
Cumula- Cumula- Cumula- Cumula- ('umula- 

Number live Number iive Number tive Number live Number use 

Nombre Cumulus- Nombre Cumula- Nombre Cumula- Nombre Cumulus- Nombre Cumulus' 
hf hf til Of tif 

% 

16 27 7 29 23 28 7 	 19 16 34 
.... 'l 	... . 	.............. 17 56 6 54 23 .56 II 	 30 12 60 

13 78 5 75 18 78 8 	 72 10 81 

0-20% ............... 

13 6 19 II 8 

i.t.t 	................ 59 24 83  37 46 



7 5 	 3 2 
4! 70 	 88 

6 5 	 3 2 
iS 69 	 88 

3 4 	 4 3 
2) 50 	 79 

4 3 	 3 8 
22 39 	 56 

3 6 	 5 4i 
17 50 	 78 

19 

Chemical-based - A base chimique. - . No. - nomb. 
cuntulath'e - çtriitula:if.......... % 
9/nod-based - A base tie bois ....... No. - nomb. 
(unnulatir'e - cwnuiatiJ'.......... 
Machinery 	and 	transportation equip- No. - nomb. 

merit - Machines ci rirtirérid de trrns- 
port.................... 

Cu,uuIarir'e - Cu,nuia 1/. .......... 
Electrical 	- llectrtque . 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. No. - nomb. 
Cunnulolis'c - Cumulati[.......... 
Other 	- 	Au(re.c 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. No. - nomb. 
Ciunula(ive - Cumulatif.......... 

Total 	.................. 

Cu,nulatir'e - Curnulatif.......... % 

17 

16 

14 

18 

18 

83 
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TABLE 13. Number of Projects, by Industry Group and by Relative Distribution of R & D Expenditures 

TABLEAU 13. Nombre de projets, selon le groupe industriel etla repartition relative des dépenses de RI). 

Industry group 
	 K & 1)/total project costs 	R.-D4coits totaux du pTojCt 

Groupe undustriel 	
0-20% 	I 	21-40% 	 41-60% 	 61%+ 

	 Total 

TABLE 14. Relative Expenditures on Each Innovation Activity, by Size of Project Expenditure 

TABLEAU 14. Dépenses relatives selun l'activité inuovatrice et Ia grandeur des dépenses 

Innovation acttvrly 	
$ 	0- 	$251,000 - 	$5(l1l,l)O(l - 	51.000.000 - 	$2.000.000 - 	54 000 000 + 	Tot I 

Activité ittnovatrjce 	 250,000 	499,000 	999,000 	1,999,000 	3.999.000 	- 	- 	 a 

percentage -- pourcenlage 

R&D' —R.-I).t ......................... 37 	 47 	 37 	 40 	 37 	 48 	 46 
Product niarketung Mice en marché du prodttit 	 10 	 9 	 3 	 3 	 3 	 2 	 2 
Patent work - Mice en brevet .................. .1 	 1 	 - - 	 I 	 - - 	 I 
Finance and organization - Finance et organisation 	 - - 	 1 	 1 	 5 	 I 	 I 
Product and design engineering - Conception du produit 	 17 	 tO 	 7 	 8 	 12 	 14 	 13 
Tooltng and rttdustrial engineering - Outitlage ci genie In- 

	

dustriet ............................ 7 	 15 	 3 	 7 	 7 	 12 	 Il 
Manufacturing Start-up - Misc en niarche de Ia fabrica- 	 I 

	

tion ............................... 8 	 7 	 5 	 6 	 13 	 5 	 6 
Capital - Immobilisations ................... 20 	 to 	 44 	 30 	 27 	 17 	 20 

Total 	 1)0() j 	2368 	 3.610 	15.847 	17,390 	27.112 	211,223 	 277.551) 

I Includes pilot plant and specialized R & D equipment. - Y compris I'usinc pOole et l'équipemcnt spécialisC de R.-D. 

TABLE 15. Relative Expenditures on Each Innovation Activity, by Project Duration 

TABLEAU 15. Dépenses relatives selon l'activité innovatrice et Ia durée du projet 

Innovation activity 	 0 - 23 months 	24 - 35 months 	36 -47 tuontlts 	48 + months 

- 	 Total 
ActtvitC ituflOvatt,Ce 	 moo 	 mois 	 niors 	 molt 

percentage - pourcentagc  

R& Dt 	K-I).t ......................... 33 	 44 	 65 	 41 	 46 
Product marketing Misc en marchC du produit 	 4 	 2 	 2 	 3 	 2 
Patent work - Misc en brevet .................. . . 	 - - 	 -- 
Finance and orgattizatton - Finance Ct organisation 	 I 	 1 	 1 	 2 	 1 
Product decigtt and engineering - Conceptiots du produit 	 6 	 8 	 5 	 17 	 13 
Tooling and industrial engineering - Outillage Ct genie in- 

	

dustriel ............................. 7 	 5 	 3 	 14 	 II 
Manufacturing start-up - Misc en marche de Ia fabrica- 

tion 	 . . 

	

............................... 5 	 6 	 5 	 6 	 6 . 
Capital - Immobilisationc .................... 4 	 34 	 19 	 16 	 20 

Total ..........................000 	 1269 	 32,301 	 55.817 	 178,163 	 277.550 

	

1  Includes pilot plant and specialired K & D equipment. - Y conipris l'usine pilote et l'Cqurpemenl spCcialisC de R.-D. 	 - 



I Machinery ind 
Chemical 55 nod Iranponiarmon 

based based equipment I-.lectnical 

X base \ base Macimine. ci I-oct riti lie 
chintique di lois uuitultruel do 

percentage - pourcentage 

non activity 

II LuInhuviLtrice 

Other 
Total 

Autres 
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I 	I fr Relative Expenditures on Each Innovation Activity, by Fype of Innovation and by Site of Project 2  

I \I)I.EAU 16. Dépenses relatives scion i'activité innovalrice,Ie type d'iniiovation ella taille du pruict 2  

lui,iijsa) in .1,115 it) 

Activité innovatriOc 

Product Process New Improved 
- Total 

Produn Procédé Nouveau .\rt,élior 

S4.00j < $4000 '$4000 <S4.000 )S4.000 
( 

<$4,000 '$4,000 J ($4,000 '54311111 	<S4,000 

percentage - pourcentage 

52 39 211 37 48 38 37 47 60 31 
PrIrtILIOt niarketing - Misc en marebti do 

2 5 3 2 2 4 I 4 4 3 
Patent work 	Mic on brevet I I I I I I 
Finance and organization 	Finances or 

I I - 2 I 2 I 3 2 2 

R& 	l)t 	Rl), 1 	.............. 

Product and design engineering - 	('on' 

produil 	................... .. 

15 13 6 5 14 10 20 9 8 II 

organisatton 	................ .. 

To, lung and mud Lustr at engineering - On' 
lillage it genie mndustrmcl 	... 	. 	. 14 7 1 6 12 6 13 5 10 1 

icpilon du produli 	............ . 

Mis iliac) tiring 	tart-Up 	Mse on marcite 
6 9 2 9 5 9 4 4 6 Il di' 	Lu 	i,uI'rue,ul ion 	.............. 

	

Capital 	luuuuuuobilisatmons ......... 9 26 59 38 17 3)) 23 27 9 35 

Total ................000 179,710 88.406 31,513 27.921 211.223 66,327 108,935 28,452 102,288 37.875 

Includes pilot plant and specialteod R & L) equipment.- 	V compris I'usine pilole ci l'&tuipcnmcnt smacictilisé do K-I). 
2 Projects with 	epndutures more than $4 millions (S4.000) and 	less than 54 millions <$4,000). 	- Projets 	do 	plus do $4 millions 	54,000) 	cc do 	mois do $4 

millions 	(<54,000). 

TABLE 17. Relalive Expenditures on Each Innovation Activity, by liidustry Group 

TABLEAU 17. Dépenses relatives selon I'activité inuovatrice et le groupe industriel 

R & D I 	tt..D.i .........................22 	 21 	 43 	 77 	 44 	 46 
Pni,duiel mrrk'ting -- Mise 'n rtiaroIii do produit 	 5 	 2 	 3 	 I 	 2 	 2 
Patent work -- Misc on brevet ...................-- 	 '- 	 I 	 ' ' 	 I 	 1 
Finance irmd organi/aliulum 	Finances ci organisatiimn . - - 	 3 	 ' ' 	 2 	 I 
Prod lit turd its-sign ong Lnt'criume 	(onceptmon ti u prod uit 	 5 	 3 	 19 	 7 	 tO 	 13 
I .nu>Ii mug .mumd industrial engineering 	Out illage ci genie in- 

	

dat riot ..............................2 	 1 	 Il) 	 I 	 6 	 II 

	

Ma,uulacluring start -up - Misc on matelie do a fanlnication 	 2 	 3 	 8 	 I 	 8 	 6 
Capital 	Iutuniohilisuoons --------------------- 61 	 7)) 	 6 	 11 	 28 	 20 

Total .........................000 - 	26.662 	 23,651 	 141.444 	 55.008 	 30.785 	277.550 

'Includes pilot plant and specialized K & I) equipment. V cwnpris I'usine pilOte or I'équipement spécialisd de K-I). 

TABLE I S. Project R & I) Expenditure', by Durabtion of K & I) and by Type of Innovation 

1 ABLEAU l). L)épenses dir R..D. '.scion Ia durée de Is K-I). Cl le type d'i,tnovatio,i 

	

NLlntbcr of 	 I 

Type 01 innovation 	 projects 	0-6 month 	7' 12 months 13-24 months 25- 36 nio,tlh 	37-6)) month. 61 + fliontla 
- 	 - 	 - 	 - 	 Total 

Type d'innovation 

	

	 Norrultre di 	moms 	 itusits 	 mois 	 mids 	I 	nuns 	 mois 
pro)ctv 

thousands uI dollars - milliers do dollars 

Product 	Produit .............. 130 	 533 	 1.209 	 8,961 	20.533 	 23,574 	51.408 	106.218 
t'uumc'ss 	ProcduI .............. 72 	 3,264 	 2.354 	 3.338 	 1.506 	 2,992 	23,37(3 	 36.824 

total .................. 	 202 	3,797 	 3.563 	12,299 	22.039 	 26,566 	74.778 	143.042 

st 	Nouveau ...... ......... ..66 	 108 	 8811 	 7,753 	 7,147 	 4,137 	30,771 	 $11,8(4 

	

proved - Aunduioré ............36 	 3,689 	 2,675 	 4,546 	14,892 	 22,429 	44.007 	 92,238 

All projects (complete and partial).- l:nsetnibk' des projclsicomplcts ci parliels) 
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Industry group 

Groupe industriel 

TABLE 19. Project R & 1) Expenditure.' by Duration of R & D and by Industry Group 

TABLEAU 19. Dépenses de R.-D.' selon In durée de Ia R.-D. et le groupe industriel 

Number of 

	

projects 	() -6 months 	7- 12 months 	1.1-24 I 

	

Nombre de 	mois 	 nsois 	 ni 

j- 	projets  

nontlas 	25-36 months 137-60 months 61 	months 
- 	

-- I 	- Total 
- 	 mois mob inois 

Chemical-based - A base chimique 52 38 336 
Wood-based - A base de bois 36 203 169 
Machinery 	and 	transportation equip- 

ment - Machines ci materiel sIc trans- 
27 3,349 2.012 

80 428 
port 	..................... . 

Hec trical - Electriquc ............ 36 
127 618 Other - Autres 	................ 51 

Total 	................... 202 3.797 3.563 

I All projects (complete and partial). - Ensemble des projets (compkts ci partiels) 

thousands of dollars milliers de dollars 

1,335 1 	 440 	 .3.209 	 1.832 	 7.190 
350 	 1.223 	 258 	 8.432 	 10.656 

2.002 3.424 	17.692 	42,086 	 70.565 
1,051 	 16.165 	 4,444 	 2.855 	 25.023 
7561 	 787 	 963 	19.552 	 29.608 

12.299 	22,039 	26.566 	74 778 	 143.042 

TABLE 20. Number of Projects.' by External and by Internal Source of Idea 

TABLEAU 20. Nombre de projets' , selon Ia source externe et intense d'idées 

Associated 
foreign 	 None/ 

internal source 	 Customer 	Competitor 	Literature 	Conference 	Government 	company 	Other 	unknown 
- 	 - 	 - 	 - 	 - 	 - 	 - 	 - 	 -- 	 Total 

Source interne 	 Client 	Concurrent 	Documen- 	Confrcnce Gouvernement 	Soci,tés 	Aulrcs 	Auc,,ne/ 
tation 	 étrangêres 	 inconnuc 

associécs 

number of projects - nojnbre de projets 

K & D unit - Urnt6 de R.-D 	 23 	 I 	 10 	 8 	 11 	 13 	 6 	 64 	 136 
Sales unit 	Unit6 de ventes 	 4 	 5 	 - 	 I 	 I 	 1 	 7 	 19 
Production unit - Unit6 de production - 	 2 	 I 	 I 	 - 	 2 	 - 	 7 	 13 
Commercial developnient unit - Unite 

	

de dévcloppeuitent commercial ...... - 	 - 	 1 	 3 	 I 	 I 	 I 	 3 	 10 
Other - Autres ................ .I 	 I 	 - 	 - 	 I 	 2 	 I 	 11 	 17 
No reply - Sans rCponse - - - - - - - - - - 	 3 - 	 3 	 3 	 -- 	 2 	 3 	 2 	 6 	 22 

	

Total ................... 33 	 II 	 14 	 12 	 16 	 22 	 II 	 98 	 217 

I Several companies indicated more than one exteTnal or more than one internal source for a project. hence the total number ol projects shun n here exceeds the actual total 
(202). - Pl,,sieurs socictCs oat indiquC plus d'une source externe ou inierne d'idées pour Ic mCrne projet. En consequence, Ic oonibre total de proJcts mentlonnes ici en depsse Ii' 
nombre reel (202). 

TABLE 21. Number of Projects,' by Internal Source of Idea and by Type of innovation 

TABLEAU 21. Nombre de projets' , selon Ia source interne d'idées et le type d'innovation 
- - . 
	 Comnietcial 

	

K & D 	 Sales 	Production 	development 	 I 

Type of innovation 	 u,sit 	 unit 	 unit 	 unit 	 Oilier No reply 
- 	 - 	 - 	 .- 	 - 	 Total 

Type d'innovation 	 Unite sIc 	Ui,itC de 	tiiiitC de 	Unite de 	Autres 	 Sans 

	

RD. 	 se,ites 	production 	développensent 	 rCponse 
cumntercial 

-- - 
	number of projects - nombre de projcts 

Product - Produit ------------------------ 87 	 17 	 5 	 7 	 9 	 14 	 139 

Process - ProcédC ........................ 49 	 2 	 8 	 3 	 8 	 8 	 78 

Total ............................ 	

- 

	

. 36 	 19 	 13 	 10 	 17 	 22 	 217 

New 	Nouveau ------------------------- 49 	 5 	 I 	 2 	 3 	 8 	 68 

Improved - AmCliorC ---------------------- 87 	 14 	 12 	 8 	 14 	 14 	 149 

Several companies indicate more than one external or more than one internal source for a project. Hence the total number of projects shown here exceeds the actual total 
(202). - Plusicurs sociétCs ont indiqué plus dune source externe on interne d'idCes pour Ic ,nCnle projet. En consequence, Ic nombre total de projets mentionnCs ici en dCpasse Ic 
nonibre red (202). 



25 
8 
9 

(0 
14 

(ttstoiuer 	Client 	........................ .. 

I 	ireig ii assieta I ed 	eoinp.t tie 	Socictes 	t raIrgres asses- 

C ortipet j ito 	Concurrettt.................... ... 
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I \RLE 22. Number of Projects,' by External Source of Idea and by,  Type of Innovation 

I \IlL.EAU 22. Nombre de projets' . selon Ia source externe d'idées et le type d'innovation 

Prod uct 	 Procsx 	 ew 
blat 

Source eslerne 	 Produit 	 Proc6dli 	 Nouveau 

nuttitier of projects - norn bre de projets - - 

Improved 

Aiiiélori3 

I Several lolilpali ies iridi':t led lIlt se than one c sternal or retire flian one 1111 rnal 50111cC for .t proicci . llnce the Iota I tsun,h r o I projects shown her CXCCCdS tIle act ual total 
(2021. II LiSleLirs stiLut on t inclupw plus d'uno source esterne on interne d id 5 pour Ic mi.ntc projet I it cons6iluence, to nombre total de projets me itlIonns ret en ddpas.se Ic 
noiibe reel 1202). 

TABLE 23. Number of Projects,' by External Source of Idea and by Company Size 

TABLEAU 23. Nombre de projets' selon In source externe d'idées et Ia taille de l'entreprise 

-.octaicd 
tttrelgfl 	 Norte/ 

I- mploymenr we group 	 ('ustomer 	Competitor 	Literal nrc 	Conference Governnienl 	company 	Oilier 	unknoss n 
- 	 - 	 - 	 - 	 Total 

i 	t 	-i';-, 	 ('(lent 	Concurrent 	L)ocumen- 	Conference 	Gouver- 	SociCtCs 	Antics 	Aucunel 
tat ion 	 flCliieflt 	Cl ralitleres 	 iflCOflflLtC 

as so c it 

number of projects noinbre dc projers 

	

3 	 3 	 4 	 5 	 5 	 I 	 22 	 43 

	

8
I 	 4 	 3 	 - 	 8 	 24 

	

................ 6 	 I 	 5 	 4 	 7 	 6 	 2 	 II 	 42 

	

............... 3 	 I 	 2 	 . 	 3 	 4 	 S 	 18 	 36 

	

3.111)0+ ....................13 	 6 	 3 	 2 	 2 	 4 	 59 	 72 

	

101111 .................33 	 II 	 14 	 12 	 16 	 22 	 ii 	 98 	 217 

I Several companies indicated more than one external or more than one internal source for a project. Hence the total number of ptLiIccIS silos it here exceeds the actual total 
(2(12). . Pittsieurs SociCtds tint indiquC plttx dune source eslerne ou interne d'idCes pour on mdlne projet. I,i consCqLtcnce, Ic nombre total de projets otentionnés ici en (Cp;issc 
Ic ttonibre red 1202). 

2 lueludes Ill projecis of cotnpanies ss lIlt no saIs.- Y culnpris 10 projets de sociCiés dont les ventes 50111 nutles. 

TA8LE 24. Nunrber of Projects,1 by External Source of Idea and by Industry Group 

TAtILEALI 24. Nottibre de projetsl. selon Ia source externe d'idées et le groupe industriel 

Assoeta lcd 
foretgtt Non/ 

Industry group Cuxtotiter ('ontpetitor Lttcrature Conference Government company Other unkitow n 
- . - Total 

Groupe iitdustrtel Client Concurrent Docunten- Conference Gouvcr- Soclétés Attires Aucttnc/ 
taiton nenient ctrangcres 

tissue ices 
inconnue 

number 01 projects 	nomhre ne projets 

(biemical-hasetl 	A base ellinritlue 11 2 6 2 2 8 2 	 25 55 
WttwI-httsenl 	A hIts- de (mis 4 5 2 3 - 2 4 	 II 39 
SEtchi ,tere 	and 	11.1 usportatloti 	eq nip- 

mclii 	Maclitties ci matericl di trans- 
5 2 2 - 5 3 1 	 III 30 
10 2 - 4 9 3 2 	 II 41 II 	ii 	I 	Ieclriqte 	............ . 

4 3 - 6 - 	 33 52 \ttlres 	................ 6 

lolal 	................. 33 II 14 I? 16 22 II 	 98 217 

several uontpttnies I itd Ciii ed more t hn one cx lerital or more than one internal source for a projects. Hitec the total number of proieci s shots n here cx ceeds I lie ad util total 
liu-.ie urs sittél Cs ttn I tndtq uC ph to d tIne so tree cx lerne ott tnte me ri tdCes pour Ic mdnie p119cm. I-n eonxeq ucnec. Ic nonitire total de projdts irteni ionnCs ici en d6pasw Ic 

lire reel (202). 
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TABLE 25. Number of Professional Man-years, by Type of Innovation and by Industry Groupt 

TABLEAU 25. Nombre de professionnels en années-hommes, selon Ic type d'innovation et le groupe industriel 

Industry eroUp 	 Product 

Groupe industriel 	 Produit 

Chemical-based - A base chimique 78 

Wood-based - 	base de bois .................. 40 

Machinery and transportation equipment - Machines Cl 
1,113 materiel de transport 	..................... 

Electrical 	- 	Electrique ...................... 565 

Other 	- 	Autres 	......................... 238 

Total 	............................. 2,034 

For 83 complete projects only. - Pour 1ev 83 projets complets sculement 

Process 
- 

Procéd 

New 
Total 	 - 

 Nouveau 

Improved 
- 

AnmIiorC 

- 	 man-years - années-hommes -- 	- 

125 203 128 

122 162 96 

58 1.171 137 

8 573 380 

228 466 301 

541 2.575 1.042 

75 

66 

1,034 

193 

165 

1.533 
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RESEARCH AND DEVELOPMENT IN CANADIAN INDUSTRY 
1970 

ti ease notices airy mistakes on name or oldies 

Note: Your report IS CONFIDENTIAl, and will be seen only by employees of Statistics Canada (formerly the 
Dominion Bureau of Stntisiics). Is will be used to compile statistics in which no identifiable data willappear. 
rite report of she last survey. Industrial Research and Development Expenditures in Canada 1969, is now 
asaslable from Information Canada. 

GENERAL INSTRUCTIONS 

This survey has been carried out every two years since 1955; you may have Ide copies of your returns for 
earlier years (e.g. 1967 or 1969) which will help you now. Research and development are defined on 
page 5. 

Do NOT include any capital depreciation costs or capital consumption allowances in any answer of this 
qaen titiirnaire. 

5. Plenne enter all finnciol information in thousands of dollars. 

4. Please answer all questions. Your best estimates are satisfactory when precise figures are not available. 
Your estimates will be better than ours. 

In. .Idi c h e l Trudr,Ile of the Science Statistics Section will be pleased to answer any enquiries or supply 
stilt Sri fists irs in,, Ic i. ii , Is one number is (6131 994 5287. 

I 	 ( Hi, Irs belnre November IS. 1971 to: 

I NCE STATISTICS SECTION 

EDUCATION DIVISION 

STATISTICS CANAI)A 

OTTAWA, ONTARIO, 

An addressed ntiutti envelope is enclosed. 

and address of person completing this re turn. 

al Position 

Buainess addresn 

I)ate 
	

Period covered 
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'oges and 	I Other current 	Total current 

I. Current costs of R & 0 done within the reporting company: 

)a)in 	1 96 9 	........................................................................................................................................ ____________  
27-33 34-39 

in1970 	........................................................................................................................................  
40-46 7-52 

in1971 (estimate) ................. ........ ........ ..... ................................ .................................................... 
53-59 5 0-65 

in 1972 (approximate forecast) 	...................................................................................................... 

(:urrent costs are: 

Wages and salaries, 	which include all 	Costs of R & 0 personnel (wages and 	salaries, fringe 	benefits and 
related costS e.g. costs of educ.ttaon paid for by employers), The costs of persons engaged only part-rime in 
O & 1) should he p rn-rated according to this ri me. 

Other current costs, which are the Costs in: 

materials and 	supplies 	used, 	inc iuding 	the 	costs of purchasing, receiving, 	inspection, 	storage 	and 

iiteea1turepuech,ised to provide backgrout:d tin formation 	necrs sary for research operations, and 
overhead, 	which is an estimared share of the costs of the functions supporting K & U activity. 

Land Buildings Equipment Total 

2. Capital expenditures on new or extended facilities for use in R & 0 14.10 	3 1 000 19-23 	$'OOO 4-29 	$'OOO $000 
ac tnt ties: 

(a)in 	1969...................................................____________  
30-34 33.39 6-45 

)b) 	in 	190 .. .... 	. ........ .............................. 	.... 	... ...................__________  
6-30 1 L-c3 6-6 I 

in 	19"1 (estimate) . .............................. ........................................................... 
3-77 

 

2-66 7-7! 

in 1972 (approximate forecast) 	...................................................................... 

Canadian 	Non'Canadian 
sources 	 Sources 

4-19 $000 	
I 
151-56 $030 

3. Sources of all funds eapended in 1970 for R & U within the company: 

)a) 	Reporting 	company 	.......... ....... .............. ...... ............ .......  ............. ................ ........... ............................ .............................. 
20-24 

Parent, 	aufiliuted 	and 	subsidiary 	companies 	............................................................................................................  
25-29 

Canadian Federal Govertnment through: 

U) 	K 	& 	1) 	prime 	contracts 	............ ..... .............. ............................................................................................................. 
30-34 

(ii) 	K 	& 	D 	portion 	of 	procurement 	contracts 	............................................................................................................. 
3 3-40 

. 

(iii) 	grants 	in 	aid 	of 	research 	or 	development 	...................................................... 
........ ............ ....... ............. ............ 4 1-45 

)d) 	Contract 	work 	for 	other 	companies 	.............................................................................................................................. 
46-50 

(e)Others 	.................................................................................................................................................................... 

Total 	(equal 	to 	the 	1970 	eapend)tures 	of 	Questions 	1 	and 	2) 	.......................................................................... 

Note: These are funds such as those provided by the company itself, grants, contractual payments or regular 
assessments of affiliates which are used to support the current R & U programme of the reporting 
company. 	[rants received 	under 1.R.A.P., P.A.I.T., D.I.P. (development portion) or D.I.R. are 	to be 
reported in 	Question 	3(c) 	(iii). 	Funds 	received 	for past 	B & I) are 	to Inc 	reported in Question 4 
ll.R.D.l.A.l. 

Claimed but tiot 
vet received 

.1. Net grants or credits against tax liabilities claimed or received from the Federal Government ander the 14-18 	5000 
Industrial Research and Development Incentives Act (LR.D.l.A.); 

Company 	fiscal 	year 	196$ 	............................. ............................. ........................... ... ............. ................... ...................... 
24-28 

Company 	fiscal 	year 	1969 	.............................................................................................................................................. 
34-38 

(v) 	Company 	fiscal 	year 	1970.  .......................................................................................................................................  

Note; Funds received under IRDIA are NOT reported as part of Federal Government support in question 3 above. 

S 	Total payments made by  the reporting company for B & U performed by others: 

(a) 	in 	1969 	............................................................................................................................................................................................................. 

(In) in 	1970 

)c) 	in 	1971 	(estimate) 	.......................................................................................................................................................................................... 

(dl 	in 	1972 	(approximate 	forecast) ...................................................................................................................................................................... 

Received 

19-23 5000 

3'OOO 

7013—I 
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\uinber of personnel engaged in R&D done within the reporting company in 1970  (estimate full-time equivalent if some persons work part-time 
:1, in l(51, 

li,ichelors 	

18 	

Masters 	 Doctors 	 Total 

-21 	 22-25 	 26.29 

,enlor 1k & 1) .idiiruni Straiur,. 	 .. 

Total, professionals ........................................................... 

Technicians and technologists 

Skilledand unskilled lnhosr ................................................................................................................................................................................. 

Other (clerical and administrative) 
1-75 F,  

Total supporting staff 

Total personnel ...........
-. - .........____.._...._____. ..:_ _.......L 	- - 

Note: Senior R&D administrators and executives are often scientists and engtnec-rs who have 
moved to administration from R&l). They are normally university graduates. Professional 
stoff a ithout a university dcgicr should be entered as "bachelors'. Technologists and 
technicians are techntcally tr,sined personnel who assist scientists and engineers in R&D 
(e.g. chemical technicians, draftsmen). They may be certified as technicians by citherprovin-
cial educariottal authorities or by provincial or national scientific or engineering associa-
tions. Skilled and unskilled labour are skilled craftsmen or unskilled help who are directly 
engaged in the R&I) programme e.g. machinists and electricians building prototypes). Other 
tncludes such persons as clerks, typists, accountants and storenieti engaged in the adminis-
tration of R&D units or in the clerical support of oilier R&D personnel. 

Please exclude company employeesngagd only in building or assembling capital facilities 
for R&D. as well as persons etnploycd in providing subsidiary services such as janitors, 
cafeteria workers and security guards. 

66-73 

Approximate 1970 sales of the reporting company (exetude sales of goods purchased for resale) ........................................ 

Average 1970 employment of the reporting company ......................................................................................................................... 

N-,............. I- 	 . 	. 	. 	 - 	.. I employment of all companies included in the report. 

DEFINITIONS 

Resecreb •jnd Deveopn:ejit 

R& I) is investigative stork carried itlO. 

Ilto acquire new scienitfic and tcchtiologie.il knots ledge, 
to devise and develop new products or processes, or 
to apply newly acquired knowledge in making technically significant improvements to 
exIsting products or processes. 

(b) For the purposes of this survey, R& 1) does NOT include: 

market research and sales promotion, 
research in the social sciences, 
operations research, except when required during the development phase of a product or 
process, 
quality control or routine testing of products and materials, 
geological and geophysical surveys, mapping, exploration and similar activities not 
resulting in scientific or technological advance, 
scientific and technical inforniaiioti except when conducted for the sole or primary pur-
pose of R & F) support, 
all ,sctiviiies necessary for commercial production of the new or improvt'd product or 
process after development is completed. 

(c) Development is the use of knowledge derived from research in order to produce new mater-
ials, devices, products or to devise new processes.or to iniprove existing ones. Titus, the 
design, construction and resting of prototypes, models, pilot plants (so long as they are 
primatily used to acquire experience and gather information necessaryto the start-up of 
production) are part of it. Moreover, development includes those activities required before 
the setting up of a process or production line and which embody the information gathered 
from development activities: for example, the preparation of drawings, reports and instruc-
tions. 

Development cease.. and pre-production begins when the work is no longer experimental. 
Hence, the costs of tooling (design and try out), the costs of construction drawings and manu-
facturing blur-prints and the costs of production start-up are not included in development costs. 
Pilot plants may he included in dcs-clopmeitt but only so long as the main purpose is to 
acquire experietice .snd contpile data. As soon as they begin operating as normal production 
units, thcir costs can no longer he attributed to R& 17. Similarly, once the original prototype 
has been found satisfactory, the costs of other ''prototypes'' built to ntect a special need or to 
fill a very small order are not to be considered as part of R&D. In other words, once the 
primary ob;ectivc is nit longer investigation hut rather production or preparation for produc-
tion, the activity can tio longer bc considered .is part of R& I) even though it could be re'- 
gardecl as an important part of (he total innovative process. 

l(c-search and development may he carried out eirhei by a permanent R & D unit (e.g. N & I) 
. -I 	sion) or by a unit generally engaged in any non-R& 17 activity such as engineering or 
)uction. In the first case, the R& F) unit may spend Part of its time on routine tesiing or 
ble shooting (cr on some tither activities which should not be included in R & D. In the 
otid, consider only the R& I) portion of such units total activity. 
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TECHNOLOGICAL INNOVATION 

Technological innovation - the transformation of a scientifii ii r.ili-e 	pc) i,iic  d.c 
into a new or improved marketable product loperational prOcesc - is considered as one OF thc
most significant industrial activities. It is an aciivituliich enables a firm to widen its markc N. 

enhance its productivity and increase its profits, thus allow uig growth of the economy. However, 
until recently, innovation has been studied less closely than R& U. Research and development have 
benefited from several government assistance programmes. \ow, one of them, the Program for the 
Advancement of Industrial Technology, has been estetided to include some of the costs of innova-
tion. At the same nine, managers, planners and advisers in goveronieni, industry and the universities 
have become interested in obtaining data which are more relevant to industrial and economic 
growth. There is therefore an increasing need for statistical information on innot ation - this 
section is intended to examine the feasibility of securing such data, 

What In Tecknologiniil Innovatàon? 

Technological innovation, as a corporate strateyl ci,iisists of the transformation of an idea 
based on an identified (actual or aniicipated(need into a nert product (r process) or the improve-

meni of an esisting product (Or process). For statistical purposes, we must link the concepts of 

technological innovation with those of research and development (which have been surveyed now 
for 15 vears).11eitce, we willuse a greatly simplified model and define technological innovation as 
the post R & 0 phase of the innovation process. 

IDEA 	 __ 	 PRODUCTION

innovation Basic, 	Applied 	
[Development  

research 	research  

It is composed of final product engineering, tooling, industrialengineering and trial runs. Also 
included are two activiiies which do tint necessarily take place after the ft & U phase is cottipleied 
but which are not included in R& I). [(lice ,icllvlties. ubich ire often .)irc-ctiv related to the 
decision to innovate, are new product ril-kLtiiit 111d 11.i7liIt -rk.  

Definitions for Technological Innovation 

Technological innov.stion corers the sc,rk ne Ic-snarl 1,1 carry ,i procluctor lricess from the 
of the R&D phase to successful production and sales. It also includes afew actis'ities which tic 
have taken place during the II & I) phase hut which are directly related to the decision to innovate. 

New product marketing is the set of activities necessary to the successful introduction of a new 
or improved product (process) into the market. Its costs comprise those of market research, the 
non'recurring costs of establishing distribution and sales channels, and advertising system, as 
well as the initial advertising expenditures. 

Finol product or design engineering is the further modification of a product (process) after the 
R& D phase is completed in recognition of market or manufacturing requirements. For instance it 
includes the costs of modifying part lists, materials, specifications and drawings. 

Tooling and industrial engineering cos'ers all changes in production machinery and tools, in 
procedures, methods and standards to be used in manufacturing the new product or using the new 

process. 

Manufacturing start-up includes the costs of reir.sining personnel in the new techniques or in the 
use of new machinery, trial production runs and the costs of items damaged because of faulty 
equipment, procedures and operators' errors. 

Patent work is the filing of patent applications and searches for prior patents in connection with 
the product or process being introduced or impros'ed. 

ESTIMATES OF EXPENDITURES ON INNOVATION 

On pages 2 and 3, you have provided estimates for R& U expenditures and manpower. [[Ri' 
mately we would like to secure similar data for innovation. tlowever. this experimental survey will 
be used primarily to assess the information which may he available. It is not expected that this 
information exists in a convenient form - please do not hesitate to estimate. 

Innovation may be successful or unsuccessful (or uncertain during the process). It mal (ii -

connected with a firm ' s own R & U or it otar (c - ic .11cc) ret ,i ties product or process 1(1- vt- ) 

elsewhere. It may be ''original" or i Icing opt -  ( t.1)ls eel - li I.e iiillt.11:ee 	ccl ,1ckc,lc,),. it 	roil he 

copying of any other product or process 

rAIB 
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E stintatea for 1970 Innonation 

Please consider only Innovation related to the R & Dof this firm carried out either currently or in the post. This will provide us with some 
..vparative Figures. 

If only total 'original' innovation i.e. including that based on the R & U of others) can be estimated, please complete this section anyway 
UI check the hon follawing 

Estimates include innovation front non-company Efi lit 

I. Current intramural nune,sdltura.. 1970. 

Activity 	
salries 	J 	0 

11 , 000 

Marketresearch 	............ ... ............. ..... ......... ................................................................................... ._____________  

Productengineering & design 	... ........................................................................................................... .______________  

Patentwork ........................................................................................................................................ 

rooting& induntrial engineering .................................................................................................... 

Manufacturingstart-up . ... . ... . ... ..................... ... .... ............................................................................ ._______________ 

Other(specify) ..... ....... ... ..... 	............. ..... ..... ...... .. ....... .... ........ ........... .... ...... ............................ ._________________  

TotalInnovation ............................................................................................. 

2 Enpandisuren on fIned 055cm, 1970. 

I .... 

3. Personnel engaged in innovation. 1970. 

Activity 

Professionals 

: 
T 	-h 	I 

nupwng Tal 

lull-time equivalent. 

Market 	research 	........... 	.... 	 ... 	...... 	.... -_____________ . 

Product engineering & design 

Patent 	work 	- 	.. .... 	........... 	...................... . _______________  

Tooling & industrial engineering  

_______________  Manufacturing start-up ... ............... ... ..... 

_______________  Other 	(specify) 	....................................... 

Total 	Innovation ............................ 

Note ''Other professionals'' are essentially other university graduates such as lawyers or marker researchers. "Other supporting atafi" are skilled 
and unskilled labourers, clerical and administrative support staff. 
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Estimates for various kinds of innovation 

4. Do you think you could identify the approximate costs of individual innovations either annually or at 1 
of the innovative process? (check one box) 

fl Always 	 fl Frequently 	 fl Occasionally J Never 

S If possible, please estimate the apptoximare total current intramural costs of Innovation over the past five years 	 D 
( 1956 	1967 + 1968 + 1969 + 1970): 

 

Innovation from own R & D: 

Commercially successful 

Commercially unsuccessful 

Commerciallyunproven 	......................................................................................................................................... 

''Original• .  innovation bused on products or processes developed by others: 

Commerurally successful 	............................................................................................................................................................. 

Commercially unsnccessful . 

Commercially unproven - ................. 

'Imitative' innovation or the introduction of products or processes new to the firm but not to the world or the industry .......... 

We understand that any data you have been able to supply are, at best, only estimates. We 

are sure that you appreciate the potential value of measures of innovation costs, both to industry 

and to government. Please suggest any improvements in either our concepts, definitions or format. 

If you consider the project impossible or of no value, we would be grateful for your noting thts. 

Thank you again for your co-operatron. 

Name and address of person completing this section on innovation 

Name 	 - 	 Official poso 

Business address  

- Date 	 Period covered in Questions i to 3: 	 - 

From 	 to 	 - 	 - 	 - 
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TECHNOLOGICAL INNOVATION ANNEX 

ECHNOLOGICAL INNOVATION Th, 

Ica into a new or improved marketable product or 
rational process - is one of the most significant in-
triaL activities. It is an activity which enables a firm 

iden its markets, improve its productivity and in-
.ise its profits, thus allowing growth of the economy. 

!revcr, until recently studies on innovation have been 
cly restricted to the R & D component of the total in-
arise process. Scientific research and experimental 
rIopment have been assisted for a number of years by 
cral government assistance programs. One of these, 
Program for the Advancement of Industrial Technology 

(IT), has been broadened to include some of the other 
.i-, of innovation. At the same time, managers, plan-

and advisers in government, industry and the univer-
ics have become interested in obtaining data which are 
(- relevant to industrial and economic growth. There is, 
dote, an increasing need for statistical information 
only on R & I) but on innovation as a whole. This 

itx should provide some of this information. Another 
ii rimental surve was carried out in 197 1 -72. 

WHAT IS TECHNOLOGICAL INNOVATION? 

hnological innovation consists of all those technical, 
.rmerctal and financial steps necessary for the success-

marketing of new manufactured products and to the 
rrinercial use of new technical processes or equipment. 

costs of innovation are not only those of R & D. but 
the engineering, tooling and start.up expenses of 

luction, the costs of any necessary financing and the 
.rketing expenses of introducing the product to the 
ket. 

ictly speaking an innovation has not occurred until and 
less the product or process reaches the market place. 
wever, when considering the total costs due to innova- 

-ri, account should be taken of projects which fail at 
s stage of the innovation process. For a company to 

vate it is not necessary for the invention or discovery 
r.ike place in the firm, but merely that the results of 
overy and invention be available to it. Thus an info-

ion may be connected with a firm's own R & 0 or it 
s be derived from an invention developed elsewhere. 
ray he original (first anvwhert) or imitative (based on 

DEFINITIONS FOR TECHNOLOGICAL INNOVATION 

In this year's survey, please consider only those techno-
logical innovations derived from your own R & D. The 
process itself is divided into seven components: R & 0 
(defined on page 1 of the preceding section) and six other 
'pre-production" activities I the 'commercialization" of 

the R & I) results). 

New product marketing is the set of activities necessary 
to the successful inttoducrion into the market of a new 
product or process. Its costs are those of market research 
and test marketing: the non-recurring costs of establish. 
ing distribution, maintenance, and sales channels, and 
advertising system; as well as the initial advertising 
expenditures. 

Patent work is the filing of patent applications and 
searches for prior patents in connection with the product 
or process being introduced or improved. 

Financial and organiiational changes may be required to 
finance the innovation and to permit the company to suc-
cessfully exploit it. The non-recurring costs of financial 
planning, raising assitional capital, corporate restruc-
turing and retraining of sales and maintenance personnel 
are to be considered. Exclude the interest paid on bor-
rowed funds or the foregone interest on own funds used. 

Final product or design engineering is the further modifi-
cation of a product or process after the R & 1) phase is 
completed in recognition of market or manufacturing re-
quirements. For instance it includes the costs of indus-
trial design for aesthetic value, and of preparing produc-
tion drawings, part lists and specifications. 

Tooling and industrial engineering covers all changes in 
production machinery and tools, in production and quality 
control procedures, methods and standards required to 
manufacture the new product or to use the new process. 

Manufacturing start up includes the costs of retraining 
personnel in the new techniques or in the use of new 
machi nr'ry. trial produc ci on runs and the costs of tints 
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INNOVATIVE PROJECTS 

in this section we are interested in the pattern of technological innovation rather than in total costs of al 

not expected that the precise information exists in a convenient form —PLEASE DO NOT HESITATE 11) 	: 1 ,'I 

Please complete two project estimates. The projects selected should be completed (Or nearing completion) and have 

carried out mainly by this company. It may be easier if you consider projects which have already been at least partially c 

for PAIT contracts or IRDIA grant applications. 

e and address of person completing this return 	 Hate 

Name 
	

Official position 

siness address 	 Telephone(Area code, extension) 

EXAMPLE 

I + 	Slalistics Canada 	Siabstique Canada 

Education, Science and Culture t)iv,sion 

INNOVATIVE 	PROJECTS that , , 	It. 

I. Protect 	 ca .c.. 	bas4:.10 	156 	c.ro xn 

2. Type at innonatron (check upproptiate hoc): 

Nest 	N. 	the 	stand) 	... .......... .... 	......... 	....... ... ......... ................... ......... ... ........  ...... ... C 	Product Protect 

tnptocrd 	or nrw unit 	a 	industry 	company I .................................................... C Produc Procccc 

l'rirrtarynourieal 	dra (circuit 	cpptopratr Ito.): 

Literature Uonicreore 

llther, 'None 

(hi 	Internal: 

Xxx [tunic 	 vulenunit 	 Thoducvcn Uca y nrr et..l  
- 	( r h rr  I speeiiyi 

4. lapital ccpendrtarcs 

Pilot 	plant, 	specialiced 	R 	& 	it 	nqucprnrnr 	........................................................................................................................... 

Nestproduction 	eqa ipnero 	.................................................................................................................................... 

(d n p ec i(y ) 	 i,a.fo,r 	.................................................................... Is 

Tu: I  

Apprnuinrate Mpprocitnarc Approxorrare 
elapsed time enpendcrurcs ptoiesrntoneis 

)nronths) ff000) 

Prod act 	rrturkerinp 	......................................................................... 

Pxrentsunk ...................................................................................... 

Finance 	and 	orgunioac iou 	.............................................................. 

Prod act 	and design 	engr 	.................................................... 	 - - 

Tooling and 	r.daxrriai engr 	............................................................____________  

TM an uta 	racing 	starr -up ........................................................ . 	........... 

Twrpl LEM 
n 	q 	I 	Isv 	 g 	 it 	 (0 

1. 	Apptncirxarr percentage 	ni 1.1.1 	Proj rcr cnpeedcrares 	(sacred drrecr 	y 	Icy 	hc 	hederal 	t.oxr'rnutnnt ...................................................... 0 

'eiQ.eraIsr 1973 



1+ Statistics Canada Statistique Canada 

I dU.. . ittt:ii. 1 , lull 	 iii) I Illitlu flis:,itr: 

INNOVATIVE PROJECTS 
Canada 970. 7 .72. 

Project: 

Type of innovation (check .pproprtate box): 

New 	(to 	the 	world) 	................................................................................................ Product Process 

Improved (or new only 	to 	industry/company) .................................................... Product Process 

Primary source of idea (check appropriate box): 

External: 

Customer 	 E Competitor fl Literature Conference 

0 Government 	 0 fl Other fl None 

Internal: 

R & I) unit 	 Sales unit Production unit Lii Commercial 

0 Other (specify) 

8'OOO 
Capital expenditures: 

I lot plant, specialized R & 0 equipment .................................................................................................................................. 

a production equipment ............................................................................................................................................................ 

	

lier (specify) 	............................................................................................................................................................................ 

Total............................................................................................................................................................................................ 

Approximate 	 Approximate 
elapsed time 	 expenditures 

Project actisitiesr 	
(months) 	 ($'OOG) 

RAt I) ................................................................................................._______________  

Productmarketing . ......................................................................... .________________________________________________ 

Patentwork .......................................................................................______________________  

Finance and organization ..............................................................._________________________  

Product and design engr. .............................................................. ._______________________  

Tooling and industrial engr ..........................................................._________________________  

Manufacturing staet.up ....................................................................._________________________  

Total 

Approximate 
prokssionel $ 
(man.years)n 

 

i.e. Full time equivalent of scientists, engineers, other university graduates. 

Approximate percentage of total project expenditures financed directly by the Federal Government .......... 

Approximate dates of commencent and completion of project. Completion refers to 
the time of successful commercial production or operation (actual or anticipated) 

 



I + Statistics Canada Statistique Canada 

Education, Science and Culture Divis ion 

Science Statistics Section 

INNOVATIVE PROJECTS r  1Vl5,tce5s 	
of 

Canada 1970.7' -72, 

I. Project: 

Type of innovation (check appropriate box): 

New 	(to 	the 	world) 	................................................................................................ Product 	 fl Process 

Improved (Or new only to industry/company) .................................................... Product 	 fl Process 

Primary source of idea (check appropriate box): 

(a) External: 

Customer 1  Competitor [] Literature 	 J Conference 

fl Government Associacd Other 	 fl None 

b) Internal: 

fl R & D unit Sales unit Production unit Commercial 

E Other (specify) 

s , 000 

Capital expenditures: 

Pilot plant, specialized R & U equipment ..................................................................................................................................._________________ 

Newproduction equipment 	............................................................................................................................................................ 

Other(specify) 	...............................................................................................................................................................................___________________ 

Total........................................................................................................................................................................................... 

Approximate 	 Approximate 	 Approximate 
elapsed time 	 expenditures 	 professionels 

(months) 	 $'0O0) 	 (mao-years) 
Project activities: 

R&D ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Productmarketing .......................................................................... 

Patentwork --------------------------------------------------------------------------------------

Finance and organization .............................................................. 

Product 	and 	design 	engr. 	......... ... .................. ................................ 

Tooling 	and 	industrial 	engr - .......................................................... 

Manufacturing 	start-up -------------------------------------------------------------------- 

Total 

- 

________________  

-_________________________  - 

— 

i.e. Full time equivalent of scientists, engineers, other university graduates. 

Approximate percentuge of total project expenditures financed directly by the Federal Government ------------------------------------------------------ 

Approximate dates of commencent and completion of project. Completion refers to 
the time of successful commercial production or operation (actual or anticipated) 

4-2207-15 



I * Statistics Canada Statistique Canada 

I!.: 'i -I- [education, des sciences ci de Ia cultu. 

INNOVATION TECHNOLOGIQUE - ANNEXE 

di corriger IC nom ott l'ndresse au teshrrl. 

LINNOVATION TECHNOLOGIQUE - a iransforuiiatti,n 
d unc i di c (:n on protluit Ncridable ou procCdC exploitable 
nout tao ou amCI iorC - tsr 'une dci actieliCs industril-
icc its plus signt(icattves. Elle permet a one cutreprise 
d'agraiidir son march, d'amCliorer sa productivit ci 
daugmenrer sea hcnt(ices, fasorisanc ainsi Ia croissance 
tie l'economte. Toutefois, 1usqu'â rtcemmenr, leN Ctudes 
cc sont restreintes en grande panic a Ia composante 
n & I) du processus de i'innovarton. I)epuis quelqucs 
irrtcs Ic gouvernement f.dcrai a aidr Ia rcchcrche 
tent ifique et Ic dCveloppemcnr experimental par Ic 

.i.iic d'un certain nombre tie programmes. Lun de ccc tier- 
is, Ic programme pour l'avancement de Ia rechnologie 

ii , histrielle (PAIl), a it etendu de tacon i inclure quel- 
rs.uns ties autres coCits tie ]'innovatlon. En mmc remps, 

I administrateurs, les planificatcurs ci Icc conceillers 
au scm du gouvcrnemenr, de I'industric cc des universirCs 
oni commencC it vouloir obtenir des donnCes plus valables 
en matiCre de croissance industrielle it econonuque. Le 
hesoin de renseignements stacistiques, non seulement sun 
Ia R & F), mats cur I'tnnovaiion en entier x'accroj't donc 
sans cesse. Cetre annexe 'a pour but d'obtenir de tels 
renselgnemens. line enqure expCrimentale a d6ii etC 
faire en 1971- 1972, 

QU'EST-CE QUE L'INNOVATION TECHNOLOGIQUE? 

L'innovation rechnologique consiste en routes les Ciapes 
techniques, commerciales cc financires nCcessairec a Ia 
mice en in'archC fructucuse de nouveaus produits ci 
I'uciltsarion commeretale tie nouveaus procCdCs cc Cquipe-
ments techniques. Les cocs dc linnovation ne conipren-
nent pas quc Its cuirs tie II & D mais Cgaicmenc 1ev dC-
penses tie production allanc au gCnie, l'outillage cc aux 
dChucs de fabrication, les coats des changemencs finan-
ciers ci 1ev dCpenses de misc en marchC du nouveau 
produi t. 

A stricrement parler, il ny a innovation qu 'au moment oil 
it produit ou Ic procCdC atteinc Ia place do marchC. 
(ependant, quand on considere 1ev coils totaux de 'in-
nosarion, ii taut tenir compte de proicts qul out Cehou( i 
one Crape ou l'autre do processus d innovation. Pour 
qu'une compagnie innove it n'cst pas nCcessairc quc 
Ittiventiofl ou Ia dCcouvertc se soir produiti- dans Ia 
(li-me elle-mCmi-, ii taut simplement que les rCsultars lui 
sitient disponibles. Ainsi one innovation peut provenir de 

II & I) tie I'encreprise elle-mCme ou peut Ctre dCrivCe 
inc invention dCvcloppCe ailleurc.IIIe pew Ctre origi-
iii -  (premiere dans Ic monde) ou imitative (basCe sur une 

iciova(ton dana un aucre pays, one autre industrie, etc.). 
lie n'esc pas, cependanc, Ia copie dun autre produic ou 
'c CdC. 

DEFINITION DES COMPOSANTES DE LINNOVATION 
TECHNOLOGItJE 

Pour lcirt1i(tc dt (citt .iiinCe. vcuil lee ii'.' consiICrer que 
I es i cinoc it ions procenan t tie votre propri -  R & I). Le pro-
cessus lui-mCme cc divise en sept composances R & 13 
(dCfini A Ia page 5 tie Ia section prCc&dente) ct six aucres 
activités tie 'pre-production' (commercialisation des ré-
sultats tie Ia II & M. 

La mice en morchC du nouveau produit ccc I'cnsemble des 
operatioris nCccssalrcs pout introdutic un nouveau produit 
sur Ic marchC. Sec coilts comprennenc les (rats de re-
cherche et d'analyse di marchC; les coics non pCriodiques 
de misc cur pied tie rCseaux tie distribution, de mainrien 
ci de vcnre, ci dun systCme de publicitC, ainsi que Ics 
frai s tniniaux en publicitC. 

La mice en brevet comprend I'cns-oi tie demandes tie bre-
vets et Ia recherche de brevets antCricurs dClivrCs en rap-
port asic it produit ou Ic procCdC en vote d'Ctre introduir 
ott ameliorC. 

I)es changements financiers et dans I'organisation peuvent 
Cire requts pour financr I'innovation et pour I'eoploiter. 
On doit considCrer Its coits non pCriodiques de is piani-
ficacion financiCre, de I'Ctablissemcnt tie capital addition-
net, di restructuration it -tie rccyclage du personnel de 
vence er tie soutten. L'inrérCt payC cur les fonds em-
pruntCs ou prCvu cur lurilisacion de funds propres doic 
Ctre exclu. 

La conception do produit fini csn La modification dun 
produir ou d'un procCdC aprC.s I'Ctape de Is R & I) pour 
rCpondre a des hesoins du marchC ott di fabrication. Elle 
comprend par exempie Icc coins tie dessin industriel ayant 
on but esthCtique, de mt7 mc quc Its coits de prCparation 
desquisses dc production, tie lisces tie piCces cc de 
specifications. 

Louti loge ci Ic genie industriel comprennent toutes lea 
modifications dims Ia niaciiincnie ci Its outils de produc-
tion dana icc procedures, mCthodes et normes tie produc-
tion et tic contr6le tie Ia quaiirC decant Ctre ucilisCes 
dans Ia fabrication du nouveau produic ou dans I'emptoi 
do nouveau procCdC. 

La misc en .marche de Ia fabrication comprend Ic coilc du 
recyclage du personnel dans I'cmploi de nouvelles tech-
niques cc tic nouveiles machines, Ia production expi5ri-
mentale et Ic colic des 'articles endommagCs par du maté-
rid cc des procCdCs dCfeccueux, ou pat des erreurs des 
opérateurs. 

4-2207-14 20-3.73 



-46 - 

PROJETS INNOVATEURS 

Dans cette section noun nous intdressons au nrodàle de l'innovation technolo1iqsc IiiCIU quriis 	s oLrnx k Jironovaiiori. 
Nous ne nous artendons pas ace que l'informacion precise exisce dans one brine cono'cnable - N'IIESITE/. PAS A ESTJMER. 

Veuillez completer des estimations pourdeux projers. Les projets sCleccionnds doivent Ctre completes (on sur Ic point de lCtre) 
et avoir CtC exCcutCs principalement par cecte Compagnie. LI peut écre plus facile de considCrer des projets dont len cout oat 
déjà etC CnaluCs du moms partielLenient pourdes applications ayant trait é des contrats de PAIT on den subventioas de I'IRDIA. 

Nom cc adresse de La personne qui a Etabli Fe present rapport 	 I Date 

Ponction officiel 

telephone, code rCgonaI 
extension 

EXEMPLE 

I* 	Statistics Canada 	Stalostique Canada 

Division de reducacion. den sciences cc de L. Culture 

de 1, 	niacisttque Se I 

PROJETS INNOVATEIJRS 
da C.c.dt 5. 2970-71 

Projen 	 4 IS$5 N 	RAP 	 I- 	 's9 

lyp. dinnnvarini, (rocher, In case uppcopnrdel. 

NourCnu 	(duns 	Ic 	inonde) 	-  --- ---------- -------------------- ----- ------------ 	--------- -- ----------- 	C 	Prodair PcacdC 

9eéIioc 	lou nounesu neulement pout I'ioduotrre /cnncpnenie i ........... L. Pri,rlriii Proc idê 

Origine de tide. (cochen Ia cone appnnpree) 

51 Porcine: 

E Client 	 [I: 	 I.ieruie Cnn(errnee 

] Gounernenien t 	 E0 dune Aucune 

blinrerne. 

Unite tie P & I) 	 0 Unite de oonneo 	 E 0 

Aunrc (apentlier) 

1'000 

Ddpe noes en inrinnbrlrsation: 

Usine 	piLate, 	equipernecri 	de 	P 	& 	D 	spécialisé 	-------...... 	........... 	-... 	........................... -.... 	--  ....................... -........... 

Sonnet 	Cquipcnrent 	de 	proiloCCon 	......... .... 	.. ..... ................ ........ ..................................................................................... a 
Autre Ispénilierl 

losol 

Ten.psCcnnlC Dpenn.n Pnnksu,00elo 
upprosinrotil 

mmii) 
npprooirn.tices 

(3000) 
•ppconini.cits 

(hon.cnes-annne(° 
4iCCicen da promet: 

R& 	D 	.................................................................................... 1..  

lice 	en 	m—he 	tin 	prmduir 	----------------------------------------------------  

Mite 	enhrenec 	...... 	.... .................................................................. 

Fmnonceec 	ocgunms.rinn 	....................................................  

Cnnrepcinn 	do 	peoduic 	---- 	.......... -.................... ----- ........................ 

4 Oulilloge 	Ii 	penie 	indusc.iel 	.......... -................................................ 

' C Mine en maccite de I. labn.c.t,nn 

- 
C 

u i z6 3 
lquiCu lent plein ccnips tie cadres scientitiques, mngCoieucaeraucces giadudnon:rems:iuue. 

A. Pomncenruge appcooinra ui den dp.nne. cables tin vinier linanccnea diceciencen. pub Ic pnucenremefli  —O MdC---- ------------------------------------ 
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I + Statistics Canada Statistique Canada 

Di, i-ori de I'éducncion, des sciences et de Ia culture 

Section de Ia staristique de In science 

PROJ ETS INNOVATEURS 	 ci0ti StaEUIA  
do Canada de 1970-71 -72. 

I. Pro1et: 

2, Type dinnovation (cocher Ia case appropriée): 

Nouveau 	(dons 	k 	nionde) 	............................................................................... Produit E Procédd 

Amélioré (on nouveau neulnment pour I'indusrrie/compagnie) .................... EJ  Produit Fj Procedé 

3. Ongine de l'idée (cocher Is case appropriée); 

a) Externe: 

D Client 	 Concurrent Littérature M Conference 

Gouvernement 	 EJ Autre Aucune 

b) Interne: 

Unite de R & D 	 Unite de ventes 

E Aunie (specifier) 

$ , 000 
4. DCpenses en irnmobilisation: 

_______________ I;sine 	piloce, 	c'quipement 	de 	R 	& 	D 	spdcialisC 	........................................................................................................................... 

_________________ 

___________________ 

\ouvel 	Cquipement 	de 	production 	................................................................................................................................................. 

jorre(specifier) 	............................................................................................................................................................................... 

Total 

5. ActivitCs du projer: 

P & 	D 	................................................................................................. 

Misc 	en 	marchd 	do 	produit 	............................................................. 

Mineen 	brevet 	................................................................................. 

Financeci organisation 	................................................................. 

Conceptiondu 	produir 	..................................................................... 

Ourillage & 	genie 	industriel ........................................................... 

Total 

Tenips CcoulC 
approx im aitii 

(mois) 

DCpenses 
appro n ma ii yes 

($dlOO( 

Proknsionels 
approx mali Is 

(hommes -annCe(° 

_______________  

_______________________  

_______________________  

_______________________  

_____________________  

____________________  

Misc en 	marche de 	Is 	fabrication ..................................................  
I0S'2 

iquivaIent plein cemps de cadres scienrifiques, ingénieurs et aurees graduCs universiraires. 

Pourcenrage approximarif den dCpenses rotales du projer financCes directement par ic gouvernemenc fCdCral' .....................................51 

Dares opproxintarives du debut ci de 	a fin do projet. La fin du projec réfère au 
moment de is production commerciale ou de t'opCracion (:CalisCe ou anticipée) 



U * Statistics Canada Statistique Canada 

Division de léducation, des sciences et de Ia culture 

Section de Ia sracisrique de Ia science 

PROJ ETS I NNOVATELJRS irx 	 at 
do Canada de 1970-71 -72. 

Projet: 

Type dinnovarion (cocher In case appropriée): 

Nouveau 	(dans 	Ic 	mantle) 	............................................................................... fl Produit Procédd 

Amélioré (ou nouveau seulement pour linduscrie/compagnie) ..................... Produit E Procédé 

3, Origine de l'idée (cocher Ia case appropriée): 

Externe: 

El Client El Concurrent fl Licrérature El Conference 

Gouvernemeni El i mse5associées  Autre Aucune 

Interne: 

fl (mite de R & I) Unite de venres E commercial  
-  production 

Autre (specifier) 

8'000 

DCpenses en immoblisarion: 

Come 	pilote, 	e'quipement 	de 	R 	& 	D 	specialise 	.......................................................................................................................... 

Non vet 	fquipement 	de 	production 	................................................................................................................................................ 

Aurre(spCcil,er) 	.......................................................................................................................................................................... 

Total .......................................................................................................................................................................................... 

Temps écoulC 
a pprox im a tif 

(mois) 

DCIcxses 
appro xi mali yes 

($000) 

Professionels 
appron i motifs 

(hommes-annCe) 
ActivitCs do proler: 

R & 	D 	................................................................................................ 

Misc 	en 	macdie 	do 	produir 	............................................................ 

Miscen 	brevet 	................................................................................ 

Finance 	cc 	organisation 	................................................................ 

Conception 	dn 	prodaic 	.................................................................... 

_______________________  Ourillage 	& 	genie 	industriel ..................................................... 

Mi sc en marche de In fabrication ................................................... 

Total 

Equivalent plein tempo de cadres scienrifiques, ingCnieurs et autres graduCs universiraires. 

Pourcentage appronimatif des dCpenses torales du projet financCes directement par Ic gouvernement fCdCral'.................................... 

Dates appronimarives do debut et de Ia fin do projet. La fin du pro)et réIre an 
moment de Ia production commerciale on tie lopCrarton (realistic ou anriciptie) 

4-2207-14 
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