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Foreword

Since its inception, the Science Council has had a continuing interest
in the development of the research infrastructure in the provinces.
The Provincial Research Organizations (PROs), specifically, were the
subject of Research Councils in the Provinces: A Canadian Resource.
Since the publication of that background study in 1971, much of the
environment within which the PROs operate has changed. Both the
federal and provincial governments have developed industrial and
technological strategies and initiatives which implicate the PROs.
Also, attention has focussed increasingly on addressing the needs of
small and medium-sized businesses through various policies and in-
stitutions. As organizations with federal, as well as provincial con-
nections, the PROs constitute a critical element in dealing with these
matters.

It seemed appropriate, therefore, that the Science Council
should look into the way in which the PROs have adapted to, and are
affected by, this new environment. The result is Partners in Indus-
trial Strategy: The Special Role of the Provincial Research Organiza-
tions by Donald J. Le Roy and Paul Dufour. This study contributes to
the understanding of the role of the PROs as instruments for assisting
small and medium-sized businesses, and provides an overview of cur-
rent provincial and federal policies with which they have to contend.
It also examines their relationship with the various sectors ~ indus-
try, government and university. Specific recommendations are made
which, if implemented, could serve to remove some serious impedi-
ments to their greater effectiveness. The work complements well
Council’s other initiatives in related areas, such as Threshold Firms:
Backing Canada’s Winners and The Challenge of Diversity: Indus-
trial Policy in the Canadian Federation.

This study represents the authors’ views, and not necessarily
those of Council. It is an important contribution to our understand-
ing of these unique, quasi-governmental organizations, and the
Science Council is pleased to make it available to the public.

James M. Gilmour
Director of Research
Science Council of Canada
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I. Introduction and
Overview

This study is about eight organizations: the Nova Scotia Research
Foundation Corporation (NSRFc), the New Brunswick Research and
Productivity Council (NBRPC), the Centre de recherche industrielle
du Québec (CRIQ), the Ontario Research Foundation (ORF), the
Manitoba Research Council (MRC), the Saskatchewan Research
Council (SrRC), the Alberta Research Council (ARC) and B.C. Research
(BCR).

When these organizations were referred to in the 1970 report of
the Senate Special Committee on Science Policy! as “The Provincial
Research Organizations” (PROs), there was little doubt as to their
identity. At that time, each of them held a unique position within its
particular province, as the sole quasi-governmental, not-for-profit
provincial agency dealing with the twofold objective of undertaking
R&D of particular interest to the province, and providing technologi-
cal assistance to industry. This uniqueness of the PROs extended far
beyond provincial boundaries. A.H. Wilson, in a Science Council
background study published in 1971, observed that “while several
countries have institutes equivalent to our National Research Coun-
cil, none has quite the same broad range of industrially and region-
ally oriented institutes in its states, provinces or districts.”2

In 1969, Dr. E.J. Wiggins, President of ARC, testifying before the
Senate Special Committee on Science Policy, offered an explanation
for this situation:

“The geographical dispersion of the Canadian population has

caused the provinces to feel that their scientific and technologi-

cal needs could not always be met by the central government,
due to both distance and regional differences. Also, they have
undoubtedly felt that an independent effort would give them an
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advantage in developing their local economy and in broadening

their industrial base.”3

Dr. Wiggins’s comment, albeit low key, epitomizes a characteris-
tic feature of our federation. In Canada, the development of primary
and secondary industry within its borders is a right which no prov-
ince would willingly forego. One cannot visualize policies for indus-
trial development being formulated and implemented through fed-
eral action alone. Despite their many differences, the PROs are
viewed uniformly as agents for this development. Thus, their crea-
tion, although somewhat unique in the developed world, is entirely
in keeping with the Canadian character.

The fact that in some provinces the establishment of the PROs
took place much later than in others* was not because of any lesser
concern for industrial development. Rather, it was a question of
when the provincial authorities became convinced that the indus-
trial development of their province could be stimulated through the
agency of a provincially sponsored body specially dedicated to this
purpose.** Two examples are cited.

Alberta was the first province to adopt this strategy. The Scien-
tific and Industrial Research Council of Alberta was created by an
order-in-council in 1921, “to ascertain more definitely the mineral
resources of the country and the possibility of their development”.
This mandate was particularly significant because, at that time, Al-
berta had not yet succeeded in gaining legal control over its natural
resources. It only gained this jurisdiction in 1930, and in the same
year, it established the Research Council on a firmer basis through
the Research Council of Alberta Act. Among the duties specified in
the Act was “advising the Executive Council of Alberta on questions
of scientific and technological methods affecting the expansion of in-
dustry or the utilization of the natural resources of Alberta”.

The youngest of the PROs, CRIQ, was founded in 1969. Although
its conceptual origins can be traced back many years earlier, it can
be regarded as one of the many fruits of the Quiet Revolution. Its
creation at the end, rather than at the beginning, of the lively decade
of the 1960s did not arise through any lack of concern for the role of
science in the development of Québec. Rather, it came as the result
of the slow process of developing general recognition that provincial
support was required, not only for the fundamental research of the

* ARC (1921), ORF (1928), BCR (1944), NSRFC (1946), SRC (1947), NBRPC (1962), MRC (1963),
CRIQ (1969).

** Two provinces, Newfoundland and Prince Edward Island, have not yet established
PROs. Newfoundland passed an act in the early 1960s that empowered the government
to set up a Research Council, but it has never been implemented. More recently
(1981), the government released a white paper, Towards a Science Policy for New-
foundland, which inter alia re-examined the merits of establishing a PRO. Some com-
ments about the applicability of the PRO concept to these provinces are made in Ap-
pendix 2 of this study.
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universities, but also for applied research, development and tech-
nology transfer on behalf of small and medium-sized companies.4

The PROs were not only established under quite different circum-
stances and at various times spread out over almost half a century;
their constitutions are also diverse. MRC operates at present as es-
sentially a branch of the Manitoba Department of Economic Devel-
opment and Tourism, whereas BCR is an independent, nonprofit so-
ciety incorporated under the Societies Act of British Columbia.

It is not difficult to find other ways in which the Pros differ. Con-
sider, for example, the nature of the economies in which these organ-
izations operate. In 1981, 19.9 per cent of employment in Saskatche-
wan was in agriculture and 5.8 per cent in manufacturing, whereas
in Ontario, 3.4 per cent was in agriculture and 25.3 per cent in manu-
facturing.5 Looking at the gross domestic product in the goods-
producing industries of these provinces in 1980, the latest year for
which data are available, in Saskatchewan, 41.6 per cent was in
agriculture and 13.0 per cent in manufacturing, whereas in Ontario
5.7 per cent was in agriculture and 68.3 per cent was in manufactur-
ing.b

Despite these and many other differences, the PROs have a great
deal in common. Although all eight of them have the word ‘“‘re-
search” in their names, their purpose is not simply to carry out re-
search. Rather, it is the much broader task of making available the
fruits of research that are likely to be beneficial to the province. This
is done in a number of different ways. In some cases it involves the
actual carrying out of research and/or development. This can be
either relatively long-term and exploratory in nature (frequently,
but not necessarily, dealing with provincial resources and supported
by provincial funds) or short-term, carried out for a client for a fee.
In other cases, where the research has already been done, it is a ques-
tion of bringing about technology transfer by making available tech-
nical information, advice, and know-how, and providing special
analytical and testing services.

Each of the PROs does all of these things. Also, they provide
many special services which vary in nature from province to prov-
ince. For example, BCR and ORF maintain solar development test
facilities for the National Research Council (NRC), ARC operates an
Oil Sands Information Centre on contract with the Alberta Oil
Sands Technology and Research Authority (AOSTRA), CRIQ publishes
an up-to-date compendium of products manufactured in Québec, and
NSRFC operates the Centre for Ocean Technology which, until re-
cently, was partially funded by the federal Department of Industry,
Trade and Commerce (IT&C). As a result, comparison of their activi-
ties is difficult.

The problem is further compounded when the PROs are asked to
apportion time or expenditures into a limited number of arbitrary
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categories. Table I.1 shows the total current expenditures of the
eight PROs in 1981, together with their estimate of the percentage of
these expenditures devoted to each of a list of activity categories
specified by Statistics Canada. The relatively large percentage of ex-
penditures assigned to the “Other” category, in some instances,
seems to indicate that the categories used by Statistics Canada may
not illustrate best what the PROs do. This raises the question of why
the Association of Provincial Research Organizations (APRO) has not
collaborated with Statistics Canada in devising a mutually satisfac-
tory list of activity categories to provide a reasonably clear picture of
what the PROs do and, at the same time, present a minimum of dif-
ficulty to them in apportioning their expenditures.

It is our understanding that Statistics Canada has asked for
suggestions about how its questionnaire could be improved, but that
little has come of this request. The reason appears to be that this as-
pect of public relations has not received adequate attention by the se-
nior executives of the PROs. If APRO and the individual PROs are to re-
ceive the recognition they warrant, they will have to do a much
better job of presenting themselves to Statistics Canada and,
through it, to the country at large. We elaborate this point further in
our recommendations.

There is considerable variation among the PROs, not only in the
kinds of activities in which they are engaged, but also in the fields in
which these activities are applied (see Table 1.2). In particular, a sig-
nificant amount of the activities of some of the PROs find application
outside the secondary industry (manufacturing) sector.

The principal sources of the PROs’ income are illustrated in Ta-
ble I1.3. Each of them receives a grant from its own province, varying
in size from $600 000 in the case of NBRPC to $15 million in the case of
ARC. In contrast to other sources of income, the provincial grants
have few strings attached, and so, in principle, give the PROs a cer-
tain degree of freedom to undertake, for example, exploratory re-
search, provide services to small companies on a no-cost basis, and
promote innovation.* However, if the grant is small compared to to-
tal current expenditures, as is the case with some of the PROs, its
chief use is to provide maintenance and cover salaries and other ex-
penses during periods when contract income has fallen off and to
cover the balance of expenditures only partially supported by “con-
tributions”. In such cases, the PRO is unable to make the kind of con-
tribution to the provincial economy of which it is capable.

In the case of MRC, the provincial grant is appreciably larger
than the current expenditures because of special circumstances sur-
rounding the building of its two operating branches: the Industrial

* In the case of BCR, only $503 000 of the provincial government grant had “few strings
attached” (see footnote c¢ to Table 1.3).
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Table 1.1 - Percentage Distribution of Current Expenditures According to Type of Activity, 19812

Analysis

Scientific Develop- Resource and Industrial Other? TOTAL

Research ment Surveys Testing Engineering ($ 000)
NSRFC 15 38 10 10 7 20 3795
NBRPC 13 9 1 51 11 15 4034
CRIQ 2 70 - 12 1 15 13 466
ORF 22 40 - 32 1 5 17 106
MRC 10 30 - 20 15 25 2292
SRC 22 12 29 19 4 14 9 806
ARC 18 43 15 4 4 16 26 376
BCR 22 6 - 4 6 62 7 528
TOTAL 84 403

a Calendar year for ORF and BCR; 1 April 1981 to 31 March 1982 for the others.
b Feasibility studies $5.511M; library and technical information $5.087M; industrial innovation, $4.114M; and other $388 000.
Source : Statistics Canada, Science Statistics Service Bulletin, vol. 6, No. 11, Catalogue 13-003, Ottawa, October 1982.
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Table 1.2 - Percentage Distribution of Current Expenditures According to Field of Application, 19812

Field of Application NSRFC NBRPC CRIQ ORF MRC SRC ARC BCR
Natural Resources 7 20 - - - 19 26 13
Primary Industry 18 6 1.1 10 20 26 47 56
Secondary Industry 58 23 61.1 50 80 14 14 11
Construction - - 0.2 9 - 9 3 -
Service Industry 2 - 17.4 - - 1 6
Utilities - 46 1.5 10 - 4 7
Environment 3 1 - 21 - 19 5 7
Other 12b 4¢ 18.7 - - - - -

a Calendar year for ORF and BCR; 1 April 1981 to 31 March 1982 for the others.
b Includes national defence and energy conservation.
¢ Includes developing countries.
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Table 1.3 - Principal Sources of Income of the Provincial Research Organizations? and their Relation to Total Current Expenditures,

1981b
Total Provincial Provincial Canadian Federal
Current Government Government Industry Government

Expenditures Grant Contracts and Foreign Contracts and

Sources Contributions

PRO ($000T ($000) Yo ($000) % (3000) % ($000) Yo
NSRFC 3795 1 300 34.3 344 9.1 1459 384 848 223
NBRPC 4034 600 149 794 19.7 2304 57.1 680 16.9
CRIQ 13 466 7 500 55.7 942 7.0 2 870 21.3 674 5.0
ORF 17 106 3428 20.0 787 4.6 9 352 54.7 2424 14.2
MRC 2292 2823 123.2 - - 495 21.6 63 2.7
SRC 9 806 3 065 31.3 1 500 15.3 4464 455 1142 11.6
ARC 26 376 15 000 56.9 12904 48.9 1 466 5.6 524 2.0
BCR 7 528 1 375¢ 18.3¢ 1316 17.3 3528 46.9 907 12.0

a Does not include such sources as internal reserves, investment income, royalties, rentals and other contracts.

b Calendar year for ORF and BCR; 1 April 1981 to 31 March 1982 for the others.

¢ The outright “grant” was for $503 000, the balance was “core” funding, earmarked for specific activities, such as fish processing and coal
liquefaction. The outright grant amounted to only 6.7 per cent of expenditures.

Source : Statistics Canada, Science Statistics Service Bulletin, vol. 6, no. 11, Catalogue 13-003, Ottawa, October 1982,




Technology Centre in Winnipeg and the Canadian Food Products
Development Centre in Portage la Prairie. The additional funds
were used for capital expenditures.

In most cases, provincial governments also have contracts with
the PROs, usually between certain government departments and the
PRO (see Table 1.3, p. 21). In the case of ARC, a substantial portion of
provincial contract money comes from AOSTRA to support the coun-
cil’s extensive oil sands research program. AOSTRA does not do re-
search itself; it funds research undertaken by other bodies. The re-
source surveys undertaken by NSRFC, NBRPC, SRC and ARC (see Table
1.1, p. 19) were funded, at least in part, through provincial contracts.

Foreign income is combined with income from Canadian indus-
try because it is largely derived from contracts with foreign industry
(Table 1.3). In the case of ARC, the income coming from industry is a
small percentage of total expenditures, partly because the amount of
provincial money in the form of grants and contracts is so large. In
absolute amount, ARC’s industrial income is about the same as that of’
NSRFC, but is only one-third of that earned by SRcC.

The income shown as being received from Canadian industry in
Table 1.3 is not the whole measure of the service provided to industry
by the PROs. In addition to fee-for-service work, the PROs also devote a
substantial amount of effort to the provision of technical informa-
tion, advice and know-how, chiefly to small and medium-sized enter-
prises (SMEs), on a no-cost basis. In some cases, the expenditures in-
curred in doing this are covered by the provincial grant; in others,
they are covered, in part, from funds provided by NRcC.

The final source of income listed in Table 1.3 is federal govern-
ment contracts and contributions. It is made up largely of contracts
with the Department of Supply and Services (DSS) on behalf of fed-
eral departments and agencies, together with the contributions from
NRC (just mentioned). In both cases, the role of the PROs is to carry out
federal policies aimed at industrial development.

The conditions under which DSS contracts are awarded are es-
tablished under the Contracting-Out Policy (formerly known as the
Make-or-Buy Policy) for research, development and related scientific
activities (RSA). This policy has been the subject of a recent examina-
tion by the Economic Council of Canada (Ecc),” but that study did not
touch on certain aspects which are relevant to the present study and
which are discussed in chapter III.

The contributions made to the PROs by NRC are tied to two of the
six sub-programs of NRC’s Industrial Research Assistance Program
(IRAP): IRAP-C, the Field Advisory Service; and IRAP-F, the Technical
Information Service. Although these are the only ones for which the
PROs are reimbursed, the field advisory officers also serve as agents
for involving companies in the other IRAP sub-programs. Occasion-
ally, a PRO serves as the contractor for a project on behalf of a com-
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pany that has received an IRAP award. In such cases, the income to
the PRO would appear under the heading, “Canadian Industry and
Foreign Sources” in Table 1.3 (p. 21).

The close relationship of NRC with the PROs goes back many years
— essentially to the time when the PROs were established. It has also
taken many forms, in addition to those referred to here. It has had
both high and low points insofar as effective collaboration is con-
cerned. NRC operates exclusively on what might be considered a gov-
ernment grant, whereas, as can be seen from Table 1.3, the govern-
ment grant provides only a part (in some cases a very small part) of
the resources of a PRO. Nevertheless, the fact that both NRC and the
PROs are at arm’s-length from government, and are run by scientists
and engineers who are likely to have similar views about how
science and technology can be applied for the benefit of society,
makes them natural colleagues in the task of achieving federal-
provincial collaboration. The attainment of closer and more effective
relations between NRC and the PROs is important to Canada and is ad-
dressed in some detail in this study.

The Enterprise Development Program (EDP) of IT&C has also had
an impact on a number of the PROs. It will reimburse a company for
up to 75 per cent of the cost of an R&D project. In those cases where
the company lacks in-house R&D capability, it can contract this out.
Among the PROs, CRIQ has provided probably the largest amount of
EDP-funded R&D for Canadian industry. Because of the importance
of this program in bringing the fruits of R&D to industry, it is dis-
cussed at some length in this study.

In addition to their more or less direct involvement with federal
programs like IRAP and EDP, the PROs, because of their close contacts
with industry, are also effective in bringing to the attention of small
and medium-sized companies the very extensive list of business as-
sistance programs provided by both the federal and provincial gov-
ernments.8 Close collaboration frequently takes place between the
field officers associated with the PROs and officials in the regional of-
fices of the provincial departments that provide assistance to busi-
ness. In such cases, the PRO and the provincial department provide
complementary services, the PRO focussing on the technological side,
the department usually only on the business side.

The type of company that is served by the PROs, on either a fee-
for-service basis or a no-cost basis, is of particular significance. Some
of these companies are largely self-sufficient in R&D capability and
general technical competence, but come to the PROs to take advan-
tage of their special expertise in certain areas, possibly to solve a
problem, or to engage in a joint development project. However, on
the whole, the industrial clientele served by the PROs belongs to a
special class, frequently overlooked by policy makers in the science
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and technology field. These are the SMEs that do not have, and are un-
likely ever to have, a capability for in-house R&D.

In 1982, about 91.1 per cent of all industrial R&D expenditures
were made by only 100 firms.9 Yet, in the manufacturing sector
alone, about 40 per cent of the manufacturing value-added and 46
per cent of all manufacturing employment was provided by the
32 800 companies each with fewer than 200 employees.10 These firms
must have access to the technical information, know-how, and state-
of-the-art technology to keep competitive, but most of them cannot
do this by mounting their own R&D effort. They need to acquire the
fruits of R&D, and these the PROs can provide, in the form of contract
R&D, on-the-spot advice and assistance and technical information.
Fulfilling the needs of these SMEs is of particular importance at pres-
ent, and some of the problems associated with this are discussed.

During this study, it became clear that through the kinds of ac-
tivities they undertake and the particular clientele they serve, the
eight PROs have acquired a unique and important role in maintain-
ing and enhancing technological development, industrial produc-
tivity and innovation, and in implementing related federal and pro-
vincial policies. However, it also appeared that in a number of
instances, the PROs are not meeting their full potential.

The reasons for this vary, and we directed much of the study to
delineating some of them. We also make a number of recommenda-
tions which, we feel, could improve the effectiveness of the PROs. An
important factor to be considered is that the circumstances under
which they carry out their work have become considerably more
complex during the past 10 or 15 years. For many years they were al-
most the only quasi-governmental bodies dealing with these matters
at the provincial level. This is no longer the case.

For a decade and a half, Canada, possibly even more than the
rest of the western world, has served as an arena for exercises in the
“science of science policy”. This was undoubtedly stimulated by the
general disillusionment with existing science policies (or lack of
them) that had largely failed to achieve the naive expectations as-
sociated with the massive post-Sputnik investment in research and
higher education. Coupled with this was the challenge of a new and
puzzling economic phenomenon: mounting unemployment com-
bined with mounting inflation. The result has been a plethora of
studies, recommendations and experiments dealing with science
policy, too numerous to enumerate, let alone describe.

At the provincial level, this activity has opened up a new area in
which the provinces can assert their autonomy. Numerous advisory
bodies, quite separate from the PROs, have been created, such as the
Science Council of British Columbia, le Conseil de la Science et de la
Technologie in Québec, the IDEA Corporation (Innovation Develop-
ment for Employment Advancement) in Ontario, and the Research
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and Science Advisory Committee in Alberta. Many provincially
sponsored studies have been made and policy papers issued, such as
the Québec white paper, Un Projet Collectif: Enoncé d’orientations et
plan d’action pour la mise en ceuvre d’une politique québécoise de la
recherche scientifique (1980); the Report of the Task Force on Re-
search and Technological Innovation in Nova Scotia (1981); the re-
port of the Council of Maritime Premiers’ Committee on Research
and Development, Technological Innovation: An Industrial Impera-
tive (1981); and the white paper, Towards a Science Policy for New-
foundland (1981).

Numerous institutions have also been created through provin-
cial action — institutions which could be regarded as complementing,
or possibly, in some cases, supplementing or even duplicating, the
work of the PROs. In British Columbia, the Science Council is not only
an advisory body; it also awards grants and scholarships, an activity
that, in Saskatchewan, is carried on by SRC. In the summer of 1982,
the Alberta Department of Agriculture announced the start of con-
struction on a Food Processing Development Centre in Leduc,
whereas in Manitoba, the Canadian Food Products Development
Centre in Portage la Prairie is a branch of MRC. In Ontario, the cabi-
net committee known as the Board of Industrial Leadership and De-
velopment (BILD) has undertaken to establish six Technology Centres
in various parts of the province. In the words of the Premier, the
Honourable William G. Davis,

“Our role in this technology centres program ... is not to com-

pete with the private sector, but to assist and encourage it. I see

this as being achieved by assisting industry to identify and apply
state-of-the-art technology as a foundation for new product de-
velopment, improved processes, and as a lynch-pin in building
our competitiveness in world markets.”11
This sounds very much like an excerpt from the mandate of a typical
PRO.

The advent of these and other similar provincial initiatives does
not necessarily mean that the pPrROs have been disregarded or side-
stepped. In fact, in a number of instances they have assisted the pro-
vincial governments in launching these endeavours. It does indicate,
however, that the scene is changing rapidly, and the PROs can no
longer regard themselves as being the unique provincial agencies
they once were. In particular, their relationship with Canadian uni-
versities merits closer examination as some of the PROs have devel-
oped research programs that were historically conditioned by close
links with academe. Furthermore, the rise of university-based indus-
trial research institutes directly affects the Pros. We will develop
this relationship in chapter V.

The federal government, besides intervention at the program
level through IRAP, EDP and DSS contracts, has also intervened
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through institution building. In 1967, IT&C established the first of a
series of Industrial Research Institutes (IRIs) in the universities.
These are not research organizations per se but are offices for the
generation and administration of research contracts to be carried
out by faculty members. Among the objectives was “to encourage
universities to provide scientific services and to conduct research
and development projects for industrial firms.”12

While the IRIs were intended to provide services to industry over
the broad spectrum of university expertise, the Centres of Advanced
Technology (CATs) were created, also by IT&C, “‘for the purpose of en-
couraging universities and other organizations with research
capabilities to establish centres of expertise in specific technological
areas of interest to industry”.13 The first CAT, the Canadian Institute
of Metalworking, was established at McMaster University in 1970.
Of' the 15 caTs that have been established to date, six are attached to
PROs. As in the case of the IRIs, the funds provided by IT&C were to sup-
port the administrative infrastructure for undertaking work for in-
dustry, although in a few cases the cost of specialized equipment was
also covered. Both the IRIs and CATs were expected to become self-
supporting after a period of five to seven years.

In June, 1981, 1T&C announced that Microelectronics Centres of
Technology were to be established at five universities. Since then, it
has been decided to expand the number to ten, one for each province.
These, like the IRIs and CATs, are to be funded to the extent of cover-
ing the costs, over a limited period, of the administrative infrastruc-
ture required for the university to undertake contracts for indus-
try.*

These and other institutional approaches to the stimulation of
technological development that have been taken by federal and pro-
vincial governments within the past 15 years suggest that more
kudos goes to a minister for creating a new organization than for
strengthening an existing one.

In the face of the ever-growing multitude of publicly funded in-
stitutions directed towards industrial development, one might rea-
sonably ask whether the PROs are as relevant today as they were in
the past. Do they still have a mission that they are particularly
qualified to carry out? If so, are there impediments to their effective-
ness that should be removed? These are fundamental questions. The
present study was undertaken with the hope of contributing to their
resolution.

* Complementing the establishment of these centres is the IT&C program, Support for
Technology Enhanced Productivity (STEP), which will cover costs of feasibility studies
as well as 75 per cent of implementation costs.
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II. The Provincial
Research
Organizations and
their Industrial Clients

Small and Medium-Sized Enterprises: Their Significance and
their Needs

As already noted in the Introduction, most industrial clients of the
PROs fall into the category of sSMEs which do not have, and are un-
likely ever to have, an in-house capability for R&D. The question
naturally arises as to how important such companies are, as either
employers or creators of wealth.

Because of their numbers, the proprietors of small businesses
have considerable political influence and lobbying power through
such organizations as the Canadian Federation of Independent Busi-
ness and the Canadian Organization of Small Business. In recogni-
tion of this, the federal government created a Small Business
Secretariat within IT&C about six years ago, and, more recently ap-
pointed a Minister of State for Small Business and Tourism (MSSB).
Most of the provinces have also highlighted their concern for small
business in various ways. Alberta has a separate Department of Tour-
ism and Small Business and British Columbia, a Ministry of Industry
and Small Business Development. Other provinces devote special at-
tention to small business through a separate branch of a ministry,
such as the Small Business and Field Services branch of the Ministry
of Industry and Trade in Ontario, or through a Crown corporation,
like the Nova Scotia Small Business Corporation.

In spite of the attention directed to small business on the part of
the two senior levels of government, this segment of industry suffers
from poor documentation, an inadequate statistical data base, and
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even the lack of consistent definitions of what is meant by the terms
small, medium and large as applied to businesses.

The 1981 publication Small Business in Canada: A Statistical
Profile,! states that the relative sizes of businesses can be determined
by using a variety of attributes, such as assets, sales, number of em-
ployees and type of ownership or management structure, but that
annual sales volume was chosen because detailed statistics are con-
sistently available only for that measure. The definitions chosen by
MSSB are that small businesses are those with annual sales of less
than $2 million; medium, those with sales between $2 million and
$20 million; and large, those with sales of more than $20 million. Ac-
cording to the Profile, there were 723 591 businesses in all industrial
sectors in 1978, of which 700 281 were small, 20 972 were medium
and 2338 were large. Not included in these data were figures for
those who derive the major portion of their income from self-
employment: for example, farmers, fishermen, professionals and
those working on commission.

To provide more comprehensive information, most of the data in
the Profile are further restricted to the four commercial sectors:
manufacturing, construction, trade and services. Together, these
comprised 516 113 businesses in 1978, employing a total of 6 363 532
people. It is important to note that 64.4 per cent of these were em-
ployed in SMEs. Furthermore, these SMEs contributed 52.8 per cent of
the Business Gross National Product deriving from the four sectors.
Clearly, the SMEs are of paramount importance to the economy.*

To obtain a better appreciation of their nature, we can examine
the SMEs, as defined by MSSB, in terms of their average number of em-
ployees. In this respect, there are significant differences among the
four sectors and data for them are displayed separately in Table
I1.1.** Although they play a very important role in the economy,
both as employers and contributors to the GNP, their size, in most
cases, is likely to preclude them from having any capability for in-
house R&D. This does not mean that the SMEs are lacking in entre-
preneurial activity. Over the two-year period 1977 to 1979, when the
number of manufacturing establishments increased by 6863 and to-
tal employment in manufacturing increased by 164 719, 98 per cent
of the increase in the number of establishments and 44.6 per cent of
the increase in employment3 occurred in establishments with fewer

* The importance of the SMEs in a nation’s economy is not confined to Canada. The
Committee for Scientific and Technological Policy of the Organisation for Economic
Co-operation and Development (OECD), defining a SME as one having fewer than 500
employees, found that in 15 OECD countries, the share of manufacturing employment
provided by the SMEs ranged from a low of 40.9 per cent in Finland to a high of 72.9 per
cent in Australia. In the same year (1976), the number given for Canada was 65.3 per
cent; that for the United States (in 1972) was 58.2 per cent.2

** Following the practice of MSsB, the small category is divided into three subcatego-
ries, according to annual sales.
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than 200 employees. If recent findings in the United States4 by Birch
have any relevance to Canada, the rate at which jobs are created by
the SMEs is even greater than that indicated by these figures.

Table I1.1 - Number of Businesses and Average Number of Employees per
Business in the Four Commercial Sectors, 1978

N B V}mnual Sales ﬁange ($OOO;

Commercial Small Medium Large
Sector Less 50- 250- 2 000- More than
than 50 250 2 000 20 000 20000
Manufacturing:
No. of businesses 13 450 13 480 12 556 4 981 921
Average number
of employees 1.8 5.6 23 123 1511
Construction:
No. of businesses 59 137 37 850 15 085 2117 86
Average number
of employees 1.6 3.7 11 54 473
Trade:
No. of businesses 62 798 79 274 49 865 9 063 710
Average number
of employees 1.5 35 9 46 974
Service:
No. of businesses 85 381 51 233 16 520 1516 90
Average number
of employees 21 6.3 35 174 1 605

§5urce: Small Brusi;sis in Caﬁ&&d: Aiétatistical Profile, Minister of State for Small
Business and Tourism, Ottawa, 1981.

The Birch study involved analysis of data provided by Dun and
Bradstreet on about 5.6 million establishments for four different
years, 1969, 1972, 1974 and 1976. Attention was focussed on the con-
tribution of individual firms to the “job flows” in various areas of the
United States, both metropolitan areas and states. These flows are
either: gains, through the creation of jobs when new firms start up,
when existing ones expand, or when firms move into the area from
elsewhere; or losses, when firms go out of business, lay off employees,
or move out of the area. Any change in the number of jobs in the area
within a given period is equal to the difference between the sum of
the three gain flows and the sum of the three loss flows.

Several interesting observations emerged from the study:

1. Firms moving into or out of a metropolitan or rural area, al-
though frequently a highly visible and controversial phe-
nomenon, actually had little influence on the gain flows or
loss flows in the area. The important factors were the start-
ing up of firms, their expansion, their contraction and their
closing down.

2. The net change in the number of jobs in any state during any
one of the three periods, 1969-72, 1972-74 or 1974-76, was ap-
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preciably smaller than either the number gained or the
number lost; the net change was a relatively small difference
between these two larger numbers.

3. The percentage of jobs lost per year through the loss flows
was remarkably constant across the country during any par-
ticular time period, regardless of whether a region was un-
dergoing an increase or a decrease in total employment. It
was the number of jobs gained, or created, rather than the
number lost, that had the dominant effect in changing the to-
tal employment of the region. During the period 1974-76, one
group of states had an average annual growth in employ-
ment of 6.2 per cent. Although it had a job loss rate of 8.9 per
cent, this was more than compensated by a gain rate of 15.1
per cent. On the other hand, another group of states, where
there was an average annual decline in employment of 1.0
per cent during this period, had a loss rate of 9.3 per cent,
not greatly different from that of the other group; what
caused the trouble was that its job creation rate was only 8.3
per cent.

4. Although the Birch study did not disaggregate its findings
according to the various classes of industry, it provides very
significant information correlating job creation with com-
pany size (number of employees). In the United States as a
whole, 66 per cent of the new jobs created between 1969 and
1976 were by firms having 20 or fewer employees, and 81.5
per cent were by firms having 100 or fewer employees. Firms
with more than 500 employees contributed only 13.6 per
cent of the jobs during that period.

5. Not only were the major suppliers of new jobs small, but also
they were young enterprises. In the four main regions of the
United States (North East, North Central, South and West),
the percentage of new jobs provided by firms that had been
established for four years or less ranged from 75.5 per cent to
80.9 per cent.

Unlike the “snapshot” data that provide our monthly unem-
ployment figures, or the “turnover” data that reveal the flows of peo-
ple into and out of the four labour force states (employed, unem-
ployed, in or not in the labour force), the data obtained from the
Birch study reveal some of the characteristics of the companies
where jobs are actually created or eliminated. The importance of ac-
quiring this kind of information for Canada should be obvious. There
is no reason to suspect that the contribution of small and medium-
sized companies to job creation would be any less important than the
Birch study found it to be in the United States. If this turned out to
be the case, this would have important implications for policy devel-
opment and program planning for the revival and development of
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our industry. In particular, this would place greater emphasis on the
role of the PROs in serving the needs of small and medium-sized en-
terprises. We therefore recommend that a study of the dynamics of
job creation and elimination in Canadian industry should be under-
taken as soon as possible by Employment and Immigration Canada,
in collaboration with Statistics Canada and the Minister of State for
Small Business and Tourism. The methodology should be similar to
that used by David L. Birch, at the Massachusetts Institute of Tech-
nology, suitably modified and adapted for application in Canada.

In view of the importance of the SMEs in the economy of Canada,
it is reasonable to expect that their needs will be taken into consider-
ation in federal and provincial industrial policies and programs.
With many different perceptions as to the nature of these needs, it is
sometimes difficult to get a balanced view. An exception is the report
of the Search Conference, The Future of Small Business in Canada.

This conference, held in January 1982, was sponsored by the
Small Business Secretariat of IT&C and was organized by the Niagara
Institute. It brought together a carefully selected group of 30 owners
or executives of small businesses, together with representatives of
associations and organizations dealing with small business. The re-
port shows that the problems faced by small companies are of two
types: first, those arising from externally imposed obstacles, like in-
terest rates, tax policy, lack of venture capital, government regula-
tions and inadequately trained manpower; and second, those arising
from a lack of knowledge. Prominent in the latter category was the
common problem of lack of management expertise. Emphasis was
also placed on the need for systems that would provide small busi-
ness with information about government services, markets and tech-
nology. The report makes the interesting statement that “in the fu-
ture, knowledge networks could be as important as manpower or
financial resources.”®

Free Services Provided by the PROs

The PROs are well placed to make important contributions to the
lack-of-knowledge problems of the SMEs, particularly those relating
to management and technological information.

Lack of expertise in management is frequently cited as an im-
portant cause of business failure. Although schools of business and
management consulting firms are generally regarded as the sources
of wisdom in this regard, the proper management of a company, par-
ticularly one of small or medium size, is likely to pose as many prob-
lems falling into the category of industrial engineering as into that
of business management.

In comparison with the traditional engineering disciplines, in-
dustrial engineering is quite young - only a few decades old, but,
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with 818 undergraduates registered in this discipline in 1981-82,6 it
outnumbered such traditional engineering courses as agricultural,
geological and mining engineering, as well as metallurgy and metal-
lurgical engineering.* Its growth has been stimulated by the market
for its application: the need of industry to optimize its use of energy,
space and capital, to provide a safe and healthy working environ-
ment, and to improve its productivity through the analysis of appro-
priate operational parameters and the judicious introduction of
state-of-the-art technology. Practical industrial experience is essen-
tial in the training of a competent industrial engineer.

Application of industrial engineering methods to the needs of
the SMEs was undertaken by NRC, in collaboration with the PROs, in
1962. This then comprised an additional facet of what was then
called the Technical Information Service (TIS) of NRC.

Further information about NRC’s involvement in the provision of
technical information and industrial engineering advice is provided
in chapter III, which deals more specifically with the links between
the PROs and NRC. However, it can be noted here that although there
continues to be a great need for these two services (now known as
IRAP-C and IRAP-F), that need is not matched by adequate financial
support. This situation appears to have arisen because of the almost
nonexistent publicity associated with them, and the fact that the
provision of a free service, no matter how important, lacks the glam-
our and visibility associated with a program involving the awarding
of grants, for example. The tragedy of this is that any reduction in
support for services like IRAP-C and IRAP-F, in relation to that provided
for grants in support of R&D, is tantamount to withdrawing from
many small companies the only kinds of technical assistance that
they are capable of using.

ORF has classed the nearly 12 800 manufacturing firms in On-
tario into three types, relating technological needs to size (see Table
I1.2). The three size categories are defined in terms of annual sales,
using the same criteria as MSSB.” Also, information is provided on the
number of employees in each category. If the percentage of compa-
nies in each size category in Table II.2 is calculated and compared
with the corresponding data for the manufacturing industry in the
country as a whole, given in Table II.1 (p. 29), it is found that the per-
centage of large manufacturing firms in Ontario is not much greater
than the national average, roughly 2.3 per cent vs. 2.0 per cent; the
percentage of medium-sized companies is somewhat greater, 20 per
cent vs. 11 per cent; and the percentage of small companies is some-
what smaller, 78 per cent vs. 87 per cent. Thus, the needs of small

* McMaster University and the Royal Military College, which do not offer a degree in
industrial engineering, offer one in engineering and management. Between the two
establishments, 248 undergraduates were registered in 1981-82.
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manufacturing firms throughout Canada for technological assis-
tance that can be provided through technical information and indus-
trial engineering advice (rather than through R&D programs) is,
proportionately, even greater than that suggested by the data for
Ontario (see below).

Table 11.2 - Technological Needs of Manufacturing Firms in Ontario

Size Number R&D Technological
of Firms Capability Needs
Large 2 300 Financially able to Assistance outside their
have in-house R&D own specialty or when
capability. their own facilities are
over-loaded.
Medium b 2500 Can support and R&D programs; design
exploit R&D, but not and engineering
“in-house”. assistance; further
technical support as
needed.
Small ¢ 10 000 Not capable of Technological
financing or exploiting information; product
an R&D program. evaluation, production

problem-solving.

a Large — Over $20 million annual sales, over 500 employees.

b Medium - $2-20 million annual sales, 50-500 employees.

¢ Small - Less than $2 million annual sales; less than 50 employees.
Source : Ontario Research Foundation.

Although the PROs do not arbitrarily restrict the provision of
free industrial engineering advice and technical information to
small companies, most of the companies receiving these services fall
into that category. Quantitative statistical information correlating
the number of companies receiving these services with company size
is not readily available in a uniform format, although six of the PROs
have been able to provide relevant data (Table I1.3). Most of the com-
panies that come to the PROs for technological updating and produc-
tivity improvement through these free services are of a size that pre-
cludes them from either financing or exploiting an R&D project. The
need for technical information and industrial engineering advice, as
stated by small business representatives at the 1982 Search Confer-
ence, is clearly reflected in the size-profile of the companies that use
these services. Unfortunately, the amount of effort devoted to mak-
ing these services available is far from ideal.

To provide a company with advice of an industrial engineering
nature naturally requires personal contact between the engineer
and the company. Even in cases where it is simply a question of tech-
nical information to solve a problem, personal contact with the com-
pany is also the best way of assessing the kind of information re-
quired. Field officers therefore play a crucial role in providing these
two services. In many, but by no means all, cases these field officers
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Table I1.3 - Companieé Utilizii; Free Services Provided by the Provincial
Research Organizations by Number of Employees (%)

100- 200- 500-
1-4 5-9 10-19 2049 5099 199 499 999 1000+

NSRFCa 221 15.8 16.3 16.9 6.8 4.7 6.8 1.1 1.6

NBRPCP 16.3 —39.5— 16.3 140 11.6 2.3

CRIQ 10.0 14.0 175 19 10.5 11.0 5.0 6.0 7.0
MRCe 7.9 17.2 16.6 225 9.3 —18.5— 4.0 4.0
SRCd —50— —40— —5— 5e

ARC 60.5 14.2 —13.2— 5.8 6.3

also provided in response to about 1200 enquiries from companies averaging
about 50 employees.

b First eight months of fiscal year 1982-83. Does not include data for 7.9 per cent
of the companies that were not classified according to size.

¢ January 1980 to March 1982.

d Approximate figures.

e Over 200 employees.

are either NRC employees or employees of the PROs whose salaries and
expenses are subsidized by NRC. In the latter case, its contribution is
on the basis of so much per person-year. Unfortunately, the total
contribution of NRC to the supply of field officers amounts to the
equivalent of only about 100 persons. Roughly half of these are sta-
tioned with the PROs; the others operate out of offices in various parts
of the country, including Newfoundland and Prince Edward Island,
where there are no PROs.

In view of the large number of small companies that could bene-
fit from the services provided by field officers, as suggested by Tables
11.1 and I1.2 (pp. 29. 33), even 100 field officers is little more than a to-
ken. However, possibly because of external pressure to emphasize
R&D and R&D targets, NRC’s current policy would appear to place
even less emphasis on providing scientific and technological assis-
tance to this important segment of industry. In the Estimates for
1983-84, tabled in the House of Commons in February 1983, NRC’s
contribution to the “Provincial Research Organizations and Re-
search Institutes” is slated to be $3.29 million, three per cent less
than in 1981-82, two years before. We therefore recommend that the
National Research Council should revise its priorities in relation to
its support for the application of science and technology to industrial
development by placing greater emphasis on the needs of small com-
panies. More specifically, we recommend that the National Research
Council should plan on tripling the number of field officers attached
to the Provincial Research Organizations within a period of two
years, placing special emphasis on the introduction of new technology
by using those trained in the principles of industrial engineering.*

* On 3 May 1983, the Honourable Donald J. Johnston, Minister of State for Science
and Technology and for Economic Development, announced that $20 million would be
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At no time in this generation has there been a greater need for
small companies to have access to technological information and ad-
vice on methods and equipment for improving their productivity. At
the same time, because of economic conditions, it is easier now than
in the past to find adequately trained people to serve as field officers.
The time is therefore opportune to triple their number. Doing so
would not only provide employment for some currently unemployed
engineers, but through their work, it would undoubtedly ensure em-
ployment for many other people as well.

Another matter that needs to be examined is the magnitude of
NRC’s person-year contribution to the PROs in support of field officers.
Because they spend most of their time on the road, these people in-
cur substantial expenses in addition to their salaries. It has been es-
timated that the total cost of keeping a field officer fully occupied in
that capacity is of the order of $100 000 a year. The current NRC
person-year contribution is about two-thirds of this; the balance has
to be borne by the PRos. If the provincial grant is small, as for exam-
ple, in the cases of NBRPC or BCR (see Table 1.3, p. 21), this can be a seri-
ous drain on resources. The problem is further compounded if, as in
1982-83, NRC’s person-year contribution is suddenly reduced after
the beginning of the fiscal year.

The delivery of NRC’s IRAP-C and IRAP-F by the PROs could provide a
model of federal-provincial collaboration, but only if NRC regards its
contributions as an element of a partnership, and not just a matter
of providing federal benevolence. We therefore recommend that the
National Research Council and the Association of Provincial Re-
search Organizations should make a detailed analysis of the costs of
providing field officers for IRAP-C and IRAP-F, and agree to a cost-
sharing arrangement that will provide for equitable and stable
funding.

Although much of the activity of the PROs in providing free tech-
nical information and industrial engineering assistance (chiefly to
small and medium-sized companies) is associated with the delivery
of NRC’s IRAP-C and IRAP-F sub-programs, the PROs also supply such ser-
vices using their own resources. A good example is the work of the
Fisheries Technology Division of BCR. Its objectives are to “use pro-
vincial funds to provide free technical information services; to foster
the introduction of appropriate technology, and to carry out re-
search on behalf of the processing sector of the B.C. fishing indus-
try.”8

The division deals with a vast range of fish-processing compa-
nies spread along the BC coast whose sales differ by factors of more
than a thousandfold from the smallest to the largest. In fulfilling its

made available to NRC over the next two years to expand its IRAP sub-programs serving
small and medium-sized businesses (IRAPC, -F, -H, -L, and -M), including the number of
field officers attached to the PROs.
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commitment to serve these companies, it places a great deal of em-
phasis on personal contacts through plant visits. These activities are
supplemented by a Newsletter, Technical Information Report, Indus-
try Information Report and more detailed technical papers. For the
first three years of its existence, this division of BCR was funded as a
“core area” exclusively by the province of British Columbia. In
1982-83, that part of the division’s work having to do with the provi-
sion of free technical information and advice was supplemented by
assigning to it the equivalent of one field officer per year out of the
NRC’s contribution for IRAPC.

In reviewing their operations, the Fisheries Technology Divi-
sion observed that the growing interest of the smaller processing
companies in acquiring technical information appears to be a pre-
cursor to their demand for more sophisticated assistance of the type
that is funded by NRC grants, IT&C and the provincial Ministry of In-
dustry and Small Business Development. Thus, the provision of free
technical information and advice to a small company that has no ca-
pability of financing or exploiting an R&D program can prove to be
the starting point for that company to develop into a technologically
and economically mature business. Governments, whether federal
or provincial, should not neglect to support this important activity in
favour of more glamorous and visible R&D grant programs.

Fee-for-Service Work for Industry

The fee-for-service work that the PROs undertake for their industrial
clients, like the technical information and industrial engineering
services, is also largely for the SMEs. Unfortunately, it was not possi-
ble to obtain detailed statistical information for all of the PROs relat-
ing this activity to the size of the companies concerned. However,
four of them were able to provide such a breakdown (Table 11.4). Be-
cause some of the size categories they used were different, the table is
divided into two parts. In part A, a comparison is made of the per-
centage of companies in each size category served by MRC, CRIQ and
NBRPC. In part B, the distribution for NBRPC is compared to that for
ORF. Two important factors emerge from the table. The first is that
there is a remarkable similarity in the distribution for these PROs in
spite of the wide differences that exist in the nature of the economies
and the populations of the provinces concerned. The second is that in
their fee-for-service work, the PROs serve considerably more small
and medium-sized companies than large ones.

NBRPC provided more extensive data than the other PROs on the
kinds of activities comprised within the overall fee-for-service data
given in Table I1.4. Although it would not be appropriate to display
these in detailed tabular form, certain features can be noted. Very
few research contracts were undertaken for firms having fewer than
200 employees, but almost half of the development contracts were

36



Table I1.4 - Percentage of Industrial Fee-for-Service Clients According to

Size, 1981

A Number of Employees N

- 19 1019 2049  50-499 500+
MRC 20.0 17.3 25.3 28.0 9.3
CRIQ 21.3 14.7 21.8 32.0 8.4
NBRPC —31.3— 16.0 24.7 277

B Number of Employees

- 1-99 ©100-209 300999 1000+

"~ ORF 48 22 15 15
NBRPC 55 —925 20

for firms in that size group. In the case of analysis and testing, 72 per
cent of the companies having this kind of work done were in the less-
than-200 employee class, but these generated only 30 per cent of the
projects of that nature. Among the other activities undertaken by
NBRPC for firms of this size were feasibility studies, market surveys
and industrial engineering requiring more than the two or three
days work that is normally provided free.

The nature of the fee-for-service work of the other PROs is similar
to that of NBRPC. However, individual PROs usually also provide a
range of special services that are related to their particular expertise
and facilities. For example, the Textiles and Clothing Technology
Centre at ORF has provided testing, research and evaluation services
to that industry for over 50 years. In British Columbia, the provin-
cial government has provided BCR with core funding, which enables
it to do research, analysis and testing on coal, including liquefaction,
materials handling and fluidized bed combustion.

The amount of work done for any individual client varies
widely. Two of the PROs, ORF and SRC, provided data that showed the
percentage of clients having an annual billing in any particular size
category to be very much the same for the two PROs (Table I1.5). Also,
in both cases, almost two-thirds of the industrial clients have annual
billings less than $1000 and only one or two per cent have billings of
over $50 000. On the other hand, the large number of clients having
small billings bring in relatively little revenue in comparison to
those with larger individual billings.

Exploratory R&D

To the extent that the R&D activities of the PROs are directed
towards industrial development, they can be classified as “applied”.
However, even within the limitations implied by this term, there is a
great variation in the immediacy of the application.
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fable IL.5 — Size of Client Billing vs. Industrial Revenue, Ontario Research
Foundation and Saskatchewan Research Council, 1981

Individual Annual Companies (%) Industrial Revenue (%)
Billing ($)
ORF SRC "ORF  SRC
Less than 1000 63 64 6 3
1000 to 5000 25 22 15 7
5001 to 20 000 8 10 20 13
20 001 to 50 000 2 2 18 8
Greater than 50 000 1 2 41 70

In those cases where the PRO is expected to contribute to the de-
velopment of the natural resources of the province, its R&D program
is likely to involve work of a fairly fundamental, exploratory and fre-
quently long-term nature. An outstanding example is the research
program of ARC on the in situ recovery of bitumen from the tar sands
of the Fort McMurray district. The two existing plants, Suncor and
Syncrude, do not use in situ technology, and with the Alsands project
on hold, there is little prospect of other large plants of any kind being
put into operation in the near future. However, because further de-
velopment of the tar sands is considered to be of great importance to
Alberta, ARC’s multi-million dollar program on advanced tar sands
technology is strongly supported by the province.*

The exploratory R&D of the PROs is not, of course, confined to the
development of natural resources. As well as carrying out their nor-
mal, short-term R&D contracts, many of the PROs have found it pos-
sible to engage in exploratory investigations that have led to their
becoming centres of excellence in various kinds of technology: for ex-
ample, powder metallurgy at ORF and slurry pipeline technology at
SRC.

An interesting example of a practical outcome resulting from
exploratory research is the development of the RPC Sulphation
Roast Process of NBRPC. Although the Bathurst-Newcastle area of
New Brunswick is one of the world’s most important mining regions,
its ores, when treated by conventional methods, present complex
metallurgical problems, resulting in high losses of copper, lead, zinc
and silver. NBRpC, deciding that a better understanding of the
mineralogy and chemistry of these ores was important for the eco-

* Alberta has good reason to appreciate the benefits of supporting exploratory re-
search on the tar sands. The present (steam) method used in the two existing plants to
extract the bitumen from the sand is based on the work of Professor K.A. Clark of the
University of Alberta, which was funded by ARC many years ago, before it had its own
laboratories.
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nomic development of the province, in 1966 undertook fundamental
studies on their properties and behaviour.

The undertaking of this research was made possible by a grant
from NRC under its program of Consolidated Grants to the Provincial
Research Organizations — a program since terminated. It was specifi-
cally designed to make it possible for the PROs to undertake longer-
term exploratory research. In the case of NBRPC, the fundamental
studies carried out under the NRC grant and, later, through provin-
cial support, have led to a number of patents, the construction of a
minipilot plant, the carrying out of a great many trials for mining
companies, the planning and engineering design for a pilot plant (in
conjunction with SNC, the consulting engineering firm) and prelimi-
nary engineering design and cost data for a full plant scale-up for a
major international base metal company. With improved economic
conditions, the RPC Sulphation Roast Process is likely to have wide
application.*

An example of a different kind of spin-off from exploratory re-
search carried out by a PRO occurred some years ago at BCR. In 1953,
Dr. G.M. Shrum, President of BCR, reporting on the first year of ten-
ure of its Consolidated Grant from NRC, said,

“When the grant was made, it was understood that it was to be
used for the encouragement and development of fundamental
research . ... Up until the time this grant was received, very lit-
tle either basic or fundamental research had been undertaken
in the laboratories of the [B.C. Research] Council. The deficiency
in the research program made it difficult for the Council to
either attract or retain competent research scientists and engi-

neers.
Rather than spread the funds thinly over the various fields

in which the Council is interested, it was decided that two small

teams of research workers should be organized, one in the field

of organic chemistry and the other in metallurgy, two fields of

research which are related to the basic industries of the prov-

ince.”9

Dr. Shrum’s report then went on to say that in the field of or-
ganic chemistry he had hired a young scientist who had received his
PhD from Liverpool University in 1948 and had just finished post-
doctoral studies with two well-known chemists, Prelog in Switzer-
land and Todd in Great Britain. At BCR, this young man was able to
develop a brilliant program of research which attracted widespread
interest and drew to his laboratory many young researchers who
have since distinguished themselves in Canada and abroad. The

* On 16 May 1983, the federal government announced a $15-million grant towards
construction of a 15 tonne/day pilot plant in Chatham, New Brunswick to use the
NBRPC process.
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young organic chemist’s name was Har Gobind Khorana. He re-
mained at BCR until 1960, when he moved to the University of Wis-
consin, where he was when he won the Nobel Prize for Medicine in
1968.

Some idea of the amount of exploratory R&D now being carried
out by the PROs is provided in Table I1.6, where the total R&D ex-
penditures (shown in Table 1.1, p. 19) are further broken down into
exploratory and short-term. With the exception of ARC, no PRO
devotes more than 11 per cent of its expenditures to exploratory re-
search. The zero percentage reported by MRC is the result of a policy
decision whereby, up to now, major emphasis has been placed on pro-
viding services to secondary manufacturing and on the commerciali-
zation of research carried out by others. As growth continues, this
emphasis may change.

Table IL6 - Exploratory and Short-Term Research and DeQeloprr;:nt as
Percentage of Total Expenditure, 1981

Exploratory (%) Short-Term (%)
Organization Research Develg})ment 7ﬁesearch Development
NSRFC ’ 2 " o 13 38
NBRPC 10 2 3 7
CRIQ> 2 9 0 61
ORF 11 12 11 28
MRC 0 0 10 30
SRC 11 2 10 10
ARCb (49) (31) (5) (15)
BCR 2 3 20 3

a2 CRIQ’s Five-Year Plan (1982-1987) provides for a substantial increase in longer-
term exploratory R&D.

b The Alberta Research Council chose to split their R&D into Exploratory (Long-
and Medium-Term) and Short-Term according to person-years, rather than
expenditures. Table I1.6 shows its distribution of person-years engaged in R&D
on a percentage basis. The data for the Alberta Research Council in Tables 1.1
and I1.6 cannot be directly correlated.

Aside from the special case of ARC, we believe that the amount of
effort devoted to exploratory research by the PROs is on the low side.
The case for having adequate funds to undertake that type of longer-
term applied research was made clearly and concisely by the presi-
dent of ORF in 1966, and his observation is as true today as it was
then.

“The maintenance of a proper ratio between fundamental

knowledge and applied contract work is the most urgent of the

long term problems of the Foundation. Unless we can replenish
and expand this knowledge (as new fields of technology develop),
the Foundation will be unable to effectively carry forward ap-
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plied research and development. Should this ever occur, our con-

tract work for industry will ultimately dwindle and die.”10

Few companies in the private sector have the cash flow to enable
them to support exploratory R&D undertaken by the PROs, so if it is
to be undertaken, it usually has to be supported by public funds. One
such method has already been mentioned - the Consolidated Grants
that NRC awarded to the PROs for many years. That program,
launched in 1949, was set up deliberately to enable the PROs to en-
gage in exploratory research. When the last grant was awarded in
1972, it marked the end of any federal program aimed exclusively at
supporting exploratory research in the PROs.

In a few instances, contracts undertaken for one of the federal
departments or agencies, and arranged through DSS under the
Contracting-Out Policy (formerly known as the Make-or-Buy Policy),
have helped to maintain and strengthen exploratory research in the
PROs. However, because of the eligibility rules of that policy, the PROs
are excluded from tendering on many DSS contracts. This problem is
discussed further in chapter III.

In response to our query about the sources of funds for explora-
tory R&D in the year 1981, it turned out that with the exception of
NBRPC, the principal source was the grant from the provincial gov-
ernment; in the cases of NSRFC and BCR that was the only source,
whereas for NBRPC, CRIQ, ORF and ARC, provincial government con-
tracts were also available for this purpose. About 75 per cent of the
medium-term exploratory R&D of ARC came from AOSTRA, which does
not award contracts extending over five years. NBRPC and ORF, whose
provincial grants are quite small in relation to their total expendi-
tures (see Table 1.3, p. 21), financed roughly half of their exploratory
R&D out of federal government contracts. NBRPC covered 17 per cent
of its exploratory R&D out of industrial contracts.

In the course of our visits to the PROs, we gained the impression
that in almost every case, their effectiveness in tackling problems as-
sociated with the development of provincial resources and in initiat-
ing new developments in support of industrial development in the
province would be greatly enhanced if they were able to devote more
effort to exploratory research. A good example is provided by the
work of BCR in a branch of biotechnology that is of importance to the
winning of minerals and metals from ores.

Over a period of years, BCR has developed expertise in the mi-
crobial leaching of minerals from both low-grade ores and concen-
trates. This expertise was recognized in the report of the Task Force
on Biotechnology, established by the Minister of State for Science
and Technology (MOSST):

“In Canada, the B.C. Research Council represents an interna-

tionally recognized authority on the scientific, technical and in-

dustrial exploitation of microbial leaching. While industrial
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concerns in other countries are rapidly adopting this new tech-
nology, very little interest is evident in Canada. Any attempt to
strengthen Canada’s scientific and technical base in this area
should be focussed on the existing expertise with concomitant
encouragement to industry to take advantage of this Canadian
capability. The importance of Canada’s mining industry to the
country’s overall economic performance, coupled with this
strong base of expertise in mineral leaching, substantiates this
as a high priority area for the application of biotechnology in

Canada.”11

The microbial method of mineral refining, which has recently
undergone a number of significant improvements, is both energy effi-
cient and remarkably free of pollution problems. BCR’s expertise is
unique, but its scientists are concerned that without more adequate
support for their exploratory research and development, it may fall
behind. The preservation and further development of this expertise
is important, not just for British Columbia, but for Canada.

In many cases, the exploratory R&D of the PROs has implications
that reach beyond provincial boundaries and must, therefore, be
taken into consideration at the national level. The mechanisms al-
ready in place in the federal Contracting-Out Policy in Science and
Technology offer a convenient and effective way of providing comple-
mentary federal support for such work. In view of the close relations
between the PROs and industry, and the fact that in a very real sense,
they serve as the R&D arm of much of our industry, it is important to
remove any barriers that might impede federal collaboration with
the PROs, through the Contracting-Out Policy, in expediting the
transfer of the fruits of exploratory research to industry.*

Another way in which federal-provincial collaboration could
help to expedite the transfer of PRO-based technology to industry
would be through the mechanism of NRC’s Program for Industry/
Laboratory Projects (PILP). This program was designed to assist in-
dustry to take over technology developed in NRC or in other federal
laboratories. The possibility of extending it to include technology
developed in the PROs is discussed in chapter IIL

Special Mechanisms for Technology Transfer

The direct transfer of technology resulting from R&D carried out in
a PRO to a company is most commonly achieved through a contract
between the company and the PRO. In such cases, there is normally a
clear understanding between the two parties as to what the R&D is

* In view of the comments in the MOSST report, quoted earlier, one might expect BCR to
have received contracts for work on microbial leaching under the Contracting-Out
Policy, but such has not been the case.
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aimed at, and so there are no particular obstacles associated with the
technology transfer that takes place. The company will own any pat-
ents that might be granted as the result of R&D carried out for the
company by a PRO. For example, in the 10-year period 1970 to 1979,
ORF filed patent applications (usually in several countries) for 26 dif-
ferent inventions on behalf of client companies where, if granted,
the patents would be owned by the companies. During the same
period, client companies themselves filed patent applications on a
further 18 inventions on the basis of R&D carried out by ORF.

Another mechanism of technology transfer used by all of the
PROs is to patent inventions made using their own resources (fre-
quently arising from their exploratory research) and then to grant a
licence to a company to use the invention in return for payment of a
royalty. In the 10-year period 1970 to 1979, ORF filed patents on 33 in-
ventions of this type. By 1980, 20 of these had resulted in patents be-
ing issued or pending and five of the patented inventions had been li-
censed.

Besides the patent/licensing mechanism common to all of them,
most of the PROs have developed their own particular mechanisms
for technology transfer. We cannot describe all of them here, but we
can provide an arbitrary sample of some of the mechanisms that are
used by some of the PROs.

Much of the effort of NSRFC has been directed to the development
of ocean-related industry. In 1974, in recognition of its competence
in this field, 1T&C awarded NSRFC $1 075 000, spread over a period of
seven years, to establish the Centre for Ocean Technology.* Besides
the development of a number of products, some but not all of which
are ocean-related, NSRFC found it desirable to establish a Marketing
Group to identify user needs and to assist in initial market penetra-
tion. However, the transfer of the developed technology to Nova
Scotia industry has not been easy. Although a number of products
have been licensed, in other cases it was found that to interest indus-
try in manufacturing new products, using new technologies and sell-
ing in new markets, NSRFC itself had to demonstrate successful inno-
vation through development, manufacture and initial sales. In such
cases, it has been its policy to subcontract as much of the manufac-
turing as possible, and this has served to stimulate industrial in-
terest and to encourage technology transfer.

One particular type of product developed by NSRFC as the result
of a perceived market is “zero leakage” magnetically coupled blow-
ers and gas circulators. Over $400 000-worth of such hardware was
exported between 1980 and 1982. After unsuccessfully trying to in-
terest local companies in handling these products, NSRFC set up a

* See Table II1.3, page 66.
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wholly-owned subsidiary, Nova Magnetics Ltd., in 1981 to look after
the manufacture and sales. Once commercial viability of Nova Mag-
netics Ltd. has been demonstrated, NSRFC hopes to sell it to the pri-
vate sector.

Total sales of hardware developed by NSRFC amounted to over
$1 000 000 in the year 1981-82.

CRIQ, like the other PROs, also uses patent/licensing mechanisms
for the transfer of technology. Although it has had its own laborato-
ries only since 1974, CRIQ holds 17 patents in its own right and 8 more
are held by its clients, based on work done by CRIQ: 10 patents are still
pending. Five licences have been granted by CRIQ, based on patents
which it holds. But CRrIQ has extended the patent/licensing approach
farther than most PROs. It has made arrangements with almost all of
the Québec universities to undertake the commercialization of in-
ventions made by the universities if requested to do so.* In carrying
out commercialization, CRIQ may undertake development work to
improve the marketability of the invention and arrange for licences
to be granted.

In 1979, the provincial ministére de I'Industrie, du Commerce et
du Tourisme turned over to CRIQ the responsibility of bringing to the
attention of Québec companies information on the availability of li-
censing agreements and joint ventures originating in both Canada
and foreign countries. It does this by publishing and disseminating a
bimonthly bulletin: “Produits nouveaux et Occasions d’affaires”.
When a Québec firm is interested in acquiring a technology in this
way, CRIQ assists in the firm’s negotiations and in various other ways;
for example, by helping to define its technological needs. In 1981-82
alone, CRIQ participated in 45 such negotiations.**

Another activity that CRIQ has managed for a number of years is
its inventors’ assistance program, Assistance aux inventeurs. On be-
half of independent inventors and inventors in business firms, CRIQ
will examine inventions submitted to it from the point of view of
technical feasibility and market potential. If an invention is judged
to be promising, and if the inventor or company so wishes, CRIQ will
then collaborate in carrying out the remaining steps in the innova-
tion process. In 1981-82, 431 inventions were submitted to CRIQ for
evaluation. CRriQ has an arrangement with the Centre d’innovation
industrielle/Montréal at Ecole Polytechnique (which also has an in-
ventors’ assistance program) whereby the two organizations share
their expertise in the evaluation of inventions.

* These arrangements are discussed in greater detail in chapter V.
** With the recent creation of the ministére du Commerce extérieur, CRIQ has decided
to reduce its activities in this area.
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Another of CRIQ’s mechanisms for technology transfer that prob-
ably deserves to be classed as “special” because of its magnitude is its
policy of aggressively assisting Québec companies in applying for the
various kinds of financial assistance for industrial R&D projects that
are available from the federal government, particularly IRAP-L, IRAP-
M and IRAP-P, managed by NRC, and EDP of IT&C. These programs are
described and discussed in some detail in chapter 11I. In general
terms, they provide three-quarters of the cost of an R&D project, the
company being required to cover the remaining one-quarter. In
many cases, the company, lacking the in-house capability to handle
the project itself, will call on CRIQ, or some other organization, to
carry out part or all of it. In 1981-82, CRIQ was involved in carrying
out R&D related to 64 separate projects which were partially funded
by government grants. From these, it will eventually re-
cover $3.74 million, of which about 80 per cent will have come from
projects supported by EDP and 12 per cent from the IRAP programs. A
significant portion of this type of R&D (mostly development) results
in the creation of either a prototype machine or device that will
subsequently be manufactured in large numbers by the company, or
a one-of-a-kind machine that will be used by the company to increase
its productivity. CRIQ s, of course, not the only PRO that does this type
of work.

The creation by a PRO of a wholly-owned “for-profit” subsidiary
as a mechanism for technology transfer has already been mentioned
in the case of NSRFC. Such subsidiaries have also been created by ORF,
BCR and SRC. Sareco Holdings Ltd., the subsidiary of SRC, has been
inactive for a number of years. However, it or some other type of sub-
sidiary might, in time, become active as the result of the formation of
the Canadian Centre for Advanced Instrumentation, initiated by a
recent grant to SRC from IT&C (see Table 111.3, p. 66).

Techwest Entreprises Ltd., a subsidiary of BCR, was created to
market technology developed by BCR; efforts are currently being
made to sell it to private enterprise. ORDCO Technology Litd., the sub-
sidiary of ORF, was originally created not to exploit its own inven-
tions but rather to commercialize, by means of a licence, a series of
patents for the wet oxidation of toxic wastes. These were owned by a
Michigan university but were not being exploited. As a result of its
many years of experience in dealing with problems related to the dis-
posal of municipal and industrial wastes, ORF recognized the poten-
tial of the process, which can destroy the waste material without pol-
luting the atmosphere and, at the same time, produce useful heat.
Although ORF has made a number of improvements to the basic pro-
cess, it turned over to ORDCO Technology Ltd. the responsibility for
manufacturing and marketing the process. A $1.3-million system is
now installed in an industrial chemical manufacturing plant in On-
tario. ORDCO Technology Ltd. subcontracts the manufacturing for
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this and other products in much the same way as do NSRFC and Nova
Magnetics Ltd. In doing so, it has helped to develop special techno-
logical competence in a number of small manufacturing firms.
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III. The PRO-Federal
Relationship: The

Need for a
Partnership

“... the Provincial Research Organizations appear to be caught
between the ‘Scylla’ of the Provincial governments and the
‘Charybdis’ of the Federal Government. Thus, the Federal gov-
ernment tends to view them as “arms” of the Provincial govern-
ments and is therefore reluctant to provide financial support.
Conversely, many Provincial governments tend to view them as
independent agencies established primarily to serve the private
sector and therefore, expect them to recover a substantial part
of their operating costs from their industrial clientele.”!
This citation illustrates well the perennial dilemma faced by these
hybrid bodies, the PROs. It is one of their common features that is
often overlooked. The fact is that these organizations not only oper-
ate within a regional context (after all, they are provincial research
organizations), but also address issues on a national level. Although
the PROs have attempted to make their dual role relatively clear, nei-
ther the provincial nor federal governments have yet fully under-
stood the nature and role of the PROs. In this chapter we focus on one
of these elements, the PRO-federal government relationship, in which
interaction takes place at many levels. We outline some of the more
important modes of interaction and analyze two particularly thorny,
yet crucial interactive programs. Specifically, these involve the NRC-
PRO interaction and the participation of the PROs within the federal
Contracting-Out Policy in Science and Technology. Finally, we look
at how these organizations have structured themselves through the
Association of Provincial Research Organizations (APRO) to address
the issue of their participation at the federal-provincial interface. In
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reviewing the issues surrounding the PRO-federal government rela-
tionship, we make several recommendations which we hope can
serve to clarify each partner’s respective position, and thus contrib-
ute to a more effective understanding of the role of the PROs in the na-
tional R&D effort.

The PROs have always been careful to underline their position as
active participants within the national R&D arena. Indeed, several
of them made the point explicitly in their testimony to the Senate
Special Committee on Science Policy, chaired by the former Univer-
sité Laval economist Maurice Lamontagne. The PROs argued that
they were anxious to play their part in developing Canada’s scien-
tific and technological infrastructure, and it was hoped that their
capabilities would be used more frequently by the federal govern-
ment.2 This, of course, opens up the debate as to what constitutes a
national scientific effort and whether it is not simply the sum of a
multiplicity of science policies which take into account the diverse
resource endowments and the specialized regional research infra-
structure in the country. The Science Council of Canada has empha-
sized on several occasions that any national policy must include ele-
ments of provincial policies,3 but this is a fundamental feature of the
science policy landscape which, all too often, analysts have ignored
or relegated to the bottom of their priority lists. Thus, when the PROs
speak of their contribution to the national R&D effort, it is within
this reality of the Canadian federal structure that it must be under-
stood.

Participation by the PROs in the national scientific and techno-
logical effort can be assessed in many ways. ORF, for example, has
been funded by NRC to maintain a national test facility for solar de-
velopment. The facility was completed in 1980. Although owned by
NRC, it is located at, and operated by, ORF and will provide “Canadian
manufacturers with a capability for developing and testing solar en-
ergy collectors and components under controlled conditions using
simulated solar radiation.””4 In other cases, some of the PROs (for ex-
ample, MRC and CRIQ) maintain regionally based federal Metric Com-
mission offices which will respond to enquiries. In still other in-
stances, some of the PROs managed subventions received through
various General Development Agreements negotiated between the
federal and provincial governments. The Enterprise Manitoba cost-
shared agreement resulted in an allocation of $16 million to MRC
towards the establishment of the Canadian Food Products Develop-
ment Centre and the Industrial Technology Centre. CRriqQ, for exam-
ple, was able to establish portions of its new facilities in the early
1970s through contributions from the Department of Regional Eco-
nomic Expansion (DREE).

Other arrangements exist and should be scrutinized to under-
stand some of the difficulties that still persist. Here again, the ques-
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tion of financing looms large, as does a proper understanding by the
federal government of the role of the PROs and effective communica-
tion by the PROs of their participation. At one level have been the ar-
guments that federal funds might be more effectively used if a
greater recognition of the PROs’ capabilities existed. This argument
has been made on numerous occasions. In 1978, at the Federal-
Provincial Conference of Ministers on Industrial Research and De-
velopment, the Honourable Larry Grossman, Ontario Minister of In-
dustry and Tourism, stated that the unique assets of the PROs have,
all too often, been ignored. Indeed,

“recognition of their capabilities by Federal Government De-

partments, especially with respect to small and medium sized

firms, would significantly strengthen Canada’s industrial R&D

efforts.”5

More recently, the PROs’ expertise has been recognized in an
editorial in Canadian Research, where it was argued that perhaps
the federal contributions towards the creation of several university-
based microelectronics centres might be spent more efficiently on
the existing infrastructure within some of the PROs.6 (Actually, one
of the PROs (NSRFC) is involved directly with these centres, while
another (MRC) provides some financial assistance.) The PROs them-
selves have presented this argument at every possible instance; “full
advantage should be taken of the capabilities and growth potential
of existing research organizations before new research groups are es-
tablished with federal support.”? There are indications that the fed-
eral government takes this advice seriously in some cases and ig-
nores it in others. A proposed centre for industrial manufacturing
technology in Winnipeg through collaboration of NRC and MRC*8 and
the establishment in the PROs of several federally sponsored CATs
(discussed later) show that at least some branches of the federal gov-
ernment have recognized the validity of the PROs’ arguments of 1969.
On the other hand, their difficulties in convincing federal authorities
responsible for the Contracting-Out Policy that eligibility guidelines
should be reviewed demonstrates that the message is not always get-
ting across.

Several programs initiated by the federal government have
served to address some of the needs of the nation’s industrial per-
formers through the use of the PROs. These have met with varying
success. We discuss here some of these programs and comment on
their ability to deal with the need for the PROs to keep a research fin-
ger on the pulse of new developments in technology, while serving
their main purpose of assisting Canadian industry.

* A $41-million Institute for Manufacturing Technology was officially announced on
13 May 1983 for Winnipeg. The institute is to be managed by NRC.
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Relations with the National Research Council

Although the PROs have working relations with a number of federal
bodies, relations with NRC have always had a special flavour because
the organizations have a great deal in common. Both the make-up of
their staffs, in terms of scientists, engineers, technicians and tech-
nologists, and their stated objectives are quite similar. Among NRC’s
Sub-Objectives is “the application and use of engineering and the
natural sciences to assist industry in Canada with the development
of new and improved processes, methods, products, systems, tech-
niques and services”® — an objective which could apply equally well
to any of the PROs.

That there should be some points of similarity between NRC and
the PROs is, perhaps, not surprising. NRC, as it is structured today,
owes much to the organizing genius of H.M. Tory, its first full-time
President. When he left his position as President of the University of
Alberta to take over the NRC post in 1928, he had already played a
key role in the establishment of ARC in 1921.* Tory was also involved
in the establishment of NSRFC. At the request of the Royal Commis-
sion on Provincial Development and Rehabilitation, he examined
the research requirements of Nova Scotia and proposed that a Re-
search and Development Board be established that would, among
other things, “cooperate as closely as possible with the universities
and the NRC in order to find solutions in the most economical way
possible”.10 This resulted in the establishment of NSRFC in 1946.

When ARC and NSRFC were created, there was no provision for
them to have their own laboratories; ARC only obtained its laboratory
in 1954; NSRFC, not until 1969. A similar situation occurred in the
case of NRC. Although it was established by an order-in-council in
1916, and by an act of Parliament in 1917, it did not get its own
laboratories until 1932. The situation was quite different with ORF; it
acquired laboratories at the time it was established, in 1928. This
created some consternation at NRC under its newly appointed Presi-
dent, H.M. Tory; it was feared that this could dampen NRC’s efforts to
acquire its own laboratories, and give political credit to the Ontario
Premier, G. Howard Ferguson.1l As it turned out, these fears were
unfounded. Although delayed by the onset of the Depression, NRC’s
laboratories were established in time for it to play a major role in
Canada’s war effort.

Although cooperation between NRC and the PROs has deep his-
torical roots, their relations have frequently suffered from a lack of
clarity or conviction as to the form they should take. In 1935, in re-
sponse to the invitation of the Director of ORF to visit its laboratories
“with the object of discussing the best possible working relation-
ships”, NRC’s council agreed that cooperation between it and organi-

* ARC was originally established as the Scientific and Industrial Research Council of

Alberta by an order-in-council in 1921. It was set up in its present form by an act of
legislation in 1930.
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zations like ORF should not include the granting of financial assis-
tance for projects carried out under the auspices of such
organizations.12 However, this restriction was removed during the
war when NRC awarded a great many contracts to ORF. Furthermore,
in 1949, NRC went a step further and awarded ORF an automatically
renewed Consolidated Grant of $25 000 a year to support research
programs of a “continuing nature” - the kind of research that is re-
ferred to in this study as exploratory. Eventually, six of the present
eight PROs received Consolidated Grants, $25 000 a year to ORF and
BCR, $10 000 a year to ARC, SRC, NBRPC and NSRFC.*

Although NRC adhered to the principle that these grants were
for fundamental exploratory research, they were not increased as
time went on, and consequently they gradually lost their relative
value. Because governments tend to be preoccupied with short-term
solutions, it is not surprising to find them reluctant to acknowledge
the necessity of supporting an adequate amount of exploratory R&D.
In the case of NRC, however, while there was no lack of appreciation
for that kind of R&D, there was a lack of conviction as to its responsi-
bility for supporting it in the PROs. This eventually led to the decision
to phase out the Consolidated Grants. The last of these was awarded
in 1972.

The history of NRC’s collaboration with the PROs in providing
technical information and advice to industry is a happier one. In
1945, the Honourable C.D. Howe, Minister of Reconstruction and
Supply, and Dr. C.J. Mackenzie, then the President of NRC, conceived
jointly a program to offer to industry the wealth of available scien-
tific and technical information. Initially, much of it was information
that had accumulated during the war years. Originally established
in Mr. Howe’s department, the Technical Information Service (TIS)
was transferred to NRC in 1946, because it had better technical facili-
ties and information channels.

From the beginning, TIS was directed primarily towards the
needs and opportunities of small firms, particularly those in the
manufacturing sector.** Then, as now, the social and economic im-
portance of such firms was highly significant from the point of view
of both the number of people employed and the value-added. The
kind of service provided by NRC through its TIS program was, of
course, very similar to what one might expect the PROs to provide. In

* During the period 1968-69 to 1972-73, a Consolidated Grant of $10 000 a year was
also given to Industrial Enterprises Incorporated, a Prince Edward Island Crown cor-
poration.

** In 1944, H.B. Speakman, President of ORF, commented that: “If scientific research
and improved technology are the life-blood of the large firms and groups, how much
more necessary are they if small plants are to maintain their efficiency and service? It
1s sometimes forgotten that their survival is not merely a question involving owners
or shareholders but work people and the social fabric of many small communities. In
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fact, ORF had developed a similar program. In 1951, the Director of
ORF wrote to the President of NRC to say that whereas the two groups
of field officers were cooperating very effectively, there were prob-
lems in having the two independent groups engage in the same kind
of activity. The President of NRC replied that:

“without going into detail I can say that my own opinion is that

provincial organizations are more likely to prove effective in di-

rect dealings with local industry than federal institutions. If

your organization feels it would like to do the [work], we would

be quite willing to withdraw our representatives from the On-

tario field or make arrangements for any cooperative scheme

which seems desirable.”14

As a result, NRC proceeded to conclude agreements with each of
the PROs to take over the field work associated with the delivery of Tis
to firms in their provinces. The PROs hired the field officers and were
reimbursed by NRC on a flat rate per person-year basis. The field offi-
cers could either provide the required information from the re-
sources of the PRO or refer the request to NRC in Ottawa. There, peo-
ple with appropriate training and experience could develop
responses using either the resources of NRC’s National Science Li-
brary (now the Canada Institute for Scientific and Technical Infor-
mation (CISTI)) or the expertise of the scientists and engineers in its
own or other federal laboratories.

There have been a number of changes, over the years, in the way
TIS has been managed by NRC. Rather than discuss these, it is more
relevant to describe briefly the two main programs and the range of
sub-programs for industrial development that NRC administers to-
day, and then to examine the role of the PROs with regard to these.

PILP

The Program for Industry/Laboratory Projects (PILP) was estab-
lished in 1975 as a mechanism for transferring technology developed
in NRC and other federal laboratories into industry. It is analogous to
the program of PRAI grants (Project Research Applicable in Industry)
initiated by NRC in 1971 (now awarded by the Natural Sciences and
Engineering Research Council) to transfer research results from
university laboratories to industry. Because firms receiving PILP
grants are expected to have suflicient in-house R&D capability to de-
velop the technology to the production stage, this grant program, in
its present form, has little direct relation to the PROs.

most cases, it is not economic for such units to maintain even a well-equipped control
laboratory, to say nothing of research. .. 13
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IRAP-P

The other industrially oriented program, the Industrial Research
Assistance Program (IRAP), consists of six program elements or sub-
programs. One of these, now called IRAP-P, is the original IRAP, which
was initiated in 1962 to provide financial assistance for research pro-
jects proposed and carried out by firms having an in-house capability
for R&D.

IRAP-M

In 1978, NRC launched a mini-IRAP program, now called IRAP-M, which
was designed for manufacturing firms having 200 or fewer em-
ployees and little or no technical staff. Its purpose was to encourage
small companies to solve specific technical problems either with
their own staff, or with the help of some research organization.
IRAP-M awards are limited to a maximum of $30 000 and are tenable
for a maximum of 12 months.

IRAP-L

This program was initiated in 1981 to enable companies with up to
200 employees and no R&D or problem-solving capability in the com-
pany, to contract problem-solving investigations to appropriate re-
search laboratories, institutes or consulting firms. The total cost of
any project is limited to $6000, of which NRC will reimburse the com-
pany for 75 per cent. The IRAP-L sub-program is very similar to the
Small Industries Development Program (SID Program) which was
proposed by APRO in a submission to IT&C in 1977. Although the APRO
proposal was not taken up by IT&C, it appeared in NRC a few years
later in the form of IRAP-L.

IRAP-H

This sub-program, started in 1978, was formerly known as the Scien-
tific and Engineering Student Program (SEsP). It pays the salaries of
university and college students in the upper years who spend their
summers in small firms working on problems related to production,
manufacturing and preparation of product designs. NRC also pays
stipends to qualified senior people in universities, industry or gov-
ernment who supervise the work of these students.

IRAP-F

This is the designation given to the original TIS. It is of special impor-
tance to small and medium-sized companies that have little or no
technical library facilities, engineering or research staff. Larger
firms also use this service to help their technical staff keep up-to-date
with new information.
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IRAP-C

IrAP-C is the field advisory service, covering the stationing of roughly
100 field officers in a number of locations across the country. About
half of these are employees of the PROs, for whose services the PROs
are reimbursed on a flat rate per person-year. The remainder are NRC
employees. Most of the latter group are stationed in a number of lo-
cations in Ontario and Québec, as well as in Newfoundland and in
Prince Edward Island, the two provinces that do not have PROs.
Within the past year or so, NRC has started an experimental proce-
dure in which NRC employees are stationed at a PRO. At present, this
is confined to MRC and CRIQ, but it seems likely that it will be extended
to other PROs in the near future.

In almost all cases, the field officers, whether they are employees
of NRC or the PROs, are qualified industrial engineers, or people with
similar qualifications. They not only arrange for firms to receive the
kind of technical information they require, but they are also able to
provide advice and guidance on industrial engineering methods and
techniques to develop better systems for improving the effectiveness
of company functions and production operations. In doing this, they
will spend as much as two or three days with a company, at no cost.
They are also expected to acquaint companies with other types of as-
sistance available from NRC and other sources (see also pp. 31-36).

Besides the six sub-programs, NRC also makes contributions,
ranging from a few thousand to $100 000 a year, to about a dozen
specialized institutions.* This is done with the understanding that
these will make available to companies information and advice of a
type that is not readily available through the normal channels used
by IRAP-C and IRAP-F.

The six IRAP sub-programs cover a remarkably wide range of
mechanisms for making the benefits of science and technology avail-
able to industry. With a repertoire ranging from IRAP-P, at one ex-
treme, to IRAP-C and -F at the other, they take cognizance of the very
wide range in the size and research capability of our industrial firms
(see Table I1.2, p. 33).

IrRAP-P and -M grants are only awarded to those relatively few
companies that have an indigenous R&D capability, or at least, in
the case of IRAP-M, sufficient in-house competence to tackle technical
problems with some outside assistance. Together, these two sub-
programs accounted for expenditures of $24 million in 1981-82, or al-
most 80 per cent of the funds that NRC assigned to IRAP that year.

IRAP-L and -H, as well as -C and -F, are directed at the type of SMEs
that comprise the majority of our industrial firms, and the major

* For example, the Welding Institute of Canada, the Centre for Cold Ocean Resources
Engineering (CCORE), and Forintek Canada Corporation. About $600 000 was used for
this purpose in 1981-82.
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proportion of the clientele of the PROs. The launching of IRAP-L in
1981 was enthusiastically supported by the PROs, as might be expect-
ed, because, as mentioned previously, it was modelled after a pro-
gram that had been proposed by them in 1977. It was also welcomed
by the sMEs. However, the funds assigned to it were far too small; less
than $800 000 in 1981-82. When it was announced, with a certain
amount of fanfare, in various parts of the country, a great many
companies submitted applications, only to be told that the funds
were exhausted. This caused some hard feelings and remarks about
federal programs that are strong on words and weak on deeds.

In our discussions with the PROs and others, they told us that the
“market” for IRAP-L was far greater than the funds available. This as-
sessment must be taken seriously, because the field officers attached
to the PROs under IRAP-C not only deal with the SMEs on a regular ba-
sis, but they are also responsible for handling applications for IRAP-L.

In chapter II, in discussing the free services provided by the
PROs, we made the general recommendation that NRC revise its pri-
orities to place greater emphasis on the needs of smaller companies.
We also recommended specifically that it triple the number of field
officers attached to the PROs in connection with IRAP-C, and that it col-
laborate with the PROs to establish an equitable and stable arrange-
ment for funding them. Here, within the spirit of the same general
recommendation, we recommend that the National Research Coun-
cil, in cooperation with the Provincial Research Organizations,
should examine the possibility of increasing the productivity, com-
petitiveness and innovative capability of small and medium-sized en-
terprises in all 10 provinces through the mechanism of IRAP-L, and be
prepared to increase greatly the financial resources assigned to that
sub-program, should such action appear to be justified.

As it is now constituted, PILP has little direct relation to the PROs.
However, with slight modification, it could prove to be quite effective
in transferring technology from a PRO to industry. Inasmuch as PILP’s
ultimate objective is to assist the acquisition of technology by indus-
try, it would not be unreasonable to extend the range of sources from
which that technology is drawn to include the PROs, and, indeed, any
other provincial technology-generating organizations, as well as NRC
and other federal laboratories. By modifying PILP in this way, NRC
would be playing an important role in furthering federal-provincial
collaboration on industrial development. We therefore recommend
that the National Research Council should give serious consideration
to extending the scope of its Program for Industry/Laboratory Pro-
Jects (PILP) to include the transfer of technology from Provincial Re-
search Organizations and other provincial technology-generating or-
ganizations to industry.

One class of provincial technology-generating organizations is,
of course, the universities. Over two years ago it was announced that
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NRC was working on a plan to add the universities to the possible
sources of industrially applicable technology under PILP.15 The
proposal made here would be along similar lines, but would be
broader in scope.

The PROs and the Federal Contracting-Out Policy

Initiated in 1972, the Make-or-Buy Policy (now known as the
Contracting-Out Policy in Science and Technology) was created to
stimulate the innovative capability within Canadian industry by
contracting out the science and technology requirements of the fed-
eral government. Of all the various modes by which the PROs interact
with the federal government, the Contracting-Out Policy has re-
mained probably the thorniest.* Despite recommendations and nu-
merous presentations by the PROs, recognition by the federal govern-
ment of the valuable and unique role performed by the PROs has been
slow. As Table III.1 shows, the PROs ranked far below the ‘service in-
dustry’ in receiving contracts for the fiscal years 1979 to 1981. In
fact, they were significantly lower than ‘universities and other non-
profit institutions’, and are only above ‘other governments’ and ‘pri-
mary industry’ when it comes to the total value of contracts
awarded, at least for the first two fiscal years. This has been true
since the Science Centre of DSS was established 10 years ago in 1973.
Over this period, the PROs combined have averaged 47 contracts or
1.4 per cent of the total number awarded per fiscal year. In value,
this has averaged just over $2 million, or 1.6 per cent of the total
value of contracts awarded per fiscal year.

The situation is anomalous. What are the reasons for this and
what are the arguments of the various participants with respect to
this situation? As we shall see, the PROs’ major contention centres on
the policy as implemented, not the policy as it is written nor the in-
tent of the policy.** For its part, the federal government maintains
that the PROs have an important brokerage role to play in stimulat-
ing and increasing the innovative capability of the private sector and
in that capacity should be used more as subcontractors where appro-
priate. To trace this complex development, it is necessary first to
sketch briefly the evolution of the Contracting-Out Policy.

It is generally agreed that the roots of the Make-or-Buy Policy,
as it was originally called, can be traced back to the major critics of

* The reader should bear in mind throughout this section that not all of the PROs have
necessarily the same views on their individual situations with respect to the
Contracting-Out Policy. Nevertheless, the consensus has been that their participation
within this policy has not been free of problems.

** Dr. Claude Bursill, Executive Director of NBRPC, put the issue more bluntly: “We do
get used to the fact that rules, certainly policies, often lie in the performance.”16
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Table I1L1 - Distribution of Vi(j(r;;trré(;t?sr;\\rvardedrby the Science Centré,ﬁi)eli);;t}ﬁent of Subply and Servicésr,r;7717979:1797t732

1979-80
Contracts
Value
No. P $M %

Total Awards 2213 148.6
Primary Industry 13 0.6 0.9 0.6
Secondary Industry 153 6.9 459 30.9
Service Industry 1073 48.5 72.8 49.0
Individuals 392 17.7 3.7 2.5
Other Governments 26 1.2 1.9 1.3
Universities and
Other Non-Profit 502 22.7 20.5 13.8
Institutions
PROs 54 2.4 2.9 2.0

a U};nsolicite;d proposals not included.

1980-81 1981-82b
Contracts Contracts
- “v\;:;lue 7 o - Value
No. % $M % No. % M Yo
2557 194.9 - 31 2011
11 0.4 2.0 1.0 41 1.3 3.6 1.7
128 5.0 82.1 42.1 224 7.2 54.6 26.4
1 360 53.2 81.6 41.9 1576 50.4 97.5 47.1
484 189 4.9 2.5 498 15.9 5.7 2.8
18 0.7 0.9 0.5 37 1.2 7.6 3.7
505 19.7 20.3 10.4 667 214 31.5 15.2
51 2.0 3.1 1.6 82 2.6 6.6 3.2

b Does not include contracts awarded by the Canadian Commercial Corporation or through the Defence Industry Productivity Program

Source : Data derived from information provided by the Science Centre, Department of Supply and Services.




Canadian science policy; the Glassco Commission, the Science Coun-
cil, OECD and the Senate Special Committee on Science Policy. All of
these bodies were unanimous in the view that one cause for Canada’s
particularly weak industrial research and development was the
predominant role of federal intramural R&D activities. Indeed, com-
pared to other western industrialized nations under scrutiny at that
time, in Canada, a significantly larger proportion of R&D was per-
formed within the government sector. This greatly uneven sectoral
distribution of the performance of R&D had led to some serious accu-
sations, not least of which was the claim that the government se-
lected R&D projects inappropriately and inadequately exploited re-
search results.17

To correct this problem, the federal government announced, in
1972, the establishment of the Make-or-Buy Policy, whereby all new
mission-oriented research and development that was funded by the
federal government should be contracted out to industry, except in
special cases. It is probably fair to say that many, including most of
the PROs, supported this move by the federal government* and wel-
comed a policy whose long-range objectives were “to create more in-
dustrial innovation in Canada, to enlarge the industrial share in the
national science effort, and to ensure that the scientific activities of
government will have economic and technological spin-offs that
would be impossible if the research were done in-house.”20**

Shortly after the announcement, the Science Council of Canada
published a commentary on the Contracting-Out Policy, making two
points relevant to the present study: first, that the PROs should be in-
volved in the contracts obtained by industry, preferably as subcon-
tractors; and secondly, that the Make-or-Buy Policy, like all govern-
ment policies, should continue to evolve and prove itself flexible as
circumstances change.2! Subsequent to this and other advice - par-
ticularly an evaluation undertaken by M0ssT22 — the Make-or-Buy
Policy underwent modifications in 1976. The policy, now known as
the Contracting-Out Policy, was extended to apply to ongoing as well
as new requirements in science and technology within the federal
R&D establishment. Also included were RSa, as well as science and
technology requirements in the human and social science fields of

* The policy, however, did not please everyone. The Manitoba Ministry of Industry
and Commerce, addressing the Senate Special Committee on Science Policy, argued
that the policy was counterproductive “since research and development that would
otherwise have been carried out by federal laboratories in Manitoba may, with the
new policy be carried out in another province, particularly Ontario and Québec”.18
Others, particularly those with a stake in federal government in-house research ac-
tivities, were particularly disturbed by the ‘universal’ application of the policy.19
** The Make-or-Buy Policy is only one element of the federal government’s procure-
ment policy framework, and does not include the general contracting policy nor the
contracting for services guidelines.
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urban, regional and transportation studies. The Unsolicited Propos-
als Program, created in 1974, was added as an adjunct to the policy.*

In addition to these changes in the policy, Treasury Board’s
manual Science and Technology - Contracting Out, issued in 1978,
stated that a major factor that must be taken into account in the con-
tracting-out process was the pursuit of other objectives (inherently
political) of the government. More specifically, an attempt was to be
made to distribute contracts on a regional basis. The guidelines also
specified that the “highest priority was to be accorded to Canadian
industrial performers” in awarding the contracts. When such a per-
former could not be identified, other performers were to be consid-
ered, including the PROs. Furthermore, in selecting alternative per-
formers, “due consideration should be given to the extent to which
the selection of the performer would indirectly promote the policy ob-
Jective of stimulating industrial innovation** (for example, the capa-
bility of the performer to transfer technology to industry; the reputa-
tion of the performer; and whether the performer is under-pricing
due to public subsidization).”23 It would be difficult, given these crite-
ria, not to rate the PROs high on the list of potential contractors. The
PROs’ raison d’étre is to stimulate industrial innovation, as we have
outlined in chapter II. Furthermore, their capability to transfer
technology to industry as well as their independent status has led to
widespread recognition of most of them. Thus, as secondary perform-
ers, the PROs should be encouraged to hold industrial R&D contracts
arranged by Dss. As Table II1.1 (p. 57) shows, this is simply not the
case. In many instances, they have not been invited to tender for
proposals and therefore have not been kept aware of government
needs and have not been able to bid on contracts. One example can
be cited to illustrate this point. In November 1982, a contract for the
construction of computer files on coal data in southern Saskatche-
wan was let to an Edmonton-based consulting firm, yet, despite the
fact that SRC is a major, if not the, data centre for coal in the province,
it was not even provided with a copy of the initial Request for
Proposal. Other such examples could be cited, which lead one to ask:
what are the factors that have led to continued misunderstanding
between the PROs and the federal government on this issue? The an-
swer appears to be that this situation has arisen more because of
genuine bureaucratic complexities than anything else. In an at-
tempt to rectify the problem, DSS has recently restated its internal
policy of circulating information copies of all competitive Requests
for Proposals to all of the PROs.

* We have not treated the Unsolicited Proposals Program specifically in this section,
though its importance is increasing. In 1981-82, 187 contracts valued at $27.7 million
were sponsored by the various client departments.

** Our emphasis.
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Although it is difficult to identify a single cause for the situation
in which the PROs have found themselves over the past decade, one
general explanation rests on their inability to make their case
clearly understood to those who are in a position to rectify the prob-
lem, combined with a general misunderstanding on the part of the
federal government as to the unique nature of the PRos. This latter
perception is well illustrated in the continued lumping of the PROs in
the “non-profit institutions” category by DSs. There is considerable
confusion here, as Statistics Canada does not include the PROs within
its own definition of “private non-profit organizations”. Yet we find
the PROs in the DSS category among such diverse organizations as the
B.C. Cancer Foundation, Kingston General Hospital, Massett Indian
Band, and the New Brunswick Electric Power Commission. All of
these organizations have widely ranging mandates, not to mention
significantly different functions. The continued inclusion of the PROs
in the category defined as “non-profit research institutions” only
serves to perpetuate a misconception as to the work of the PrRos. We
therefore recommend that the Department of Supply and Services, in
matters relating to the awarding of science and technology contracts,
should consider treating the Provincial Research Organizations as a
category in its own right. This would be a first step towards recogniz-
ing the PROs both as unique, quasi-governmental provincial agencies
and as legitimate alternative performers in their bids for industrial
R&D contracts. It would also serve to remove a source of federal-
provincial friction.

However, the issue is far more complex than one of definition.
Another major impediment to the resolution of this problem has
been the difficulty in knowing who, at any one time, is responsible for
the policy. Apart from the fact that the Dss Science Centre has had
several directors over the decade, thus making it difficult for the Pros
to address and to see action from the same individual, there has been
an added dimension in that, in addition to the federal departments
or agencies for whom the work is to be performed, three other fed-
eral organizations are directly involved with the policy: DSS is re-
sponsible for implementing the policy and ‘setting patterns of dele-
gation’; MOSST has the duty of periodically evaluating the overall
effectiveness of the policy; and Treasury Board has been instructed
by Cabinet to provide guidelines for the requirements of the federal
agencies in science and technology. Under the circumstances, it is
not surprising that the PROs have been uncertain as to whom they
should direct their complaints regarding misinterpretations of their
participation within the Contracting-Out Policy. This contributes to
the impression that there is no minister whose duties include recom-
mending or making changes to the policy. Unless steps are taken to
rectify this, the policy will remain fixed as it is, with no one having
any real responsibility for it. As we discussed earlier, the Science
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Council has underlined the importance of maintaining flexibility in
any government policy.

Two damaging misconceptions regarding the PROs were made in
the 1975 evaluation of the policy by MOSST.* The first was that *“it ap-
pears that the non-profit institutes have tended to regard federal re-
search contracts simply as an immediate source of funding”.24 This
has been discussed earlier in this chapter, and there are clearly more
legitimate reasons for the PROs’ interest in participating in federal
programs. The second was that “in those provinces where the re-
search councils must derive most of their income from contract re-
search, they tend to compete with the very industry they are meant
to support.”25 Although it would be difficult to ascertain just how
much these remarks affected future awards of contracts to PROs, we
can at least assume that they did not help.

The second statement suggests an unfamiliarity, not only with
the nature of the PROs and their activities, but also with the realities
of Canadian industry and its research capabilities. As we have men-
tioned earlier, the vast majority of the industrial clients of the PROs
have no research capability. Far from competing with them for R&D
contracts, the PROs serve as their R&D arm. As for the firms that do
have an R&D capability, any work that the PROs do for them is by
mutual agreement, not through competition.

The bulk of the expenditures of the PROs are related to primary
and secondary industry (see Table 1.2, p. 20). These are sectors that
the respective provinces expect their PROs to support, and which re-
ceived only 8.5 per cent of the DSS contracts and 28 per cent of the
funding in 1981-82 (see Table III.1, p. 57). Most of the contracts and
money went to the service industry, individuals, other governments,
universities and other nonprofit institutions. Because of the exten-
sive involvement of the PROs in providing technical assistance to the
SMEs, particularly to those in the primary and secondary sectors,
they are specially qualified to transfer to those sectors the knowl-
edge gained in fulfilling federal requirements for science and tech-
nology. Clearly the PROs are just as qualified as the service industry,
and more qualified than some of the others to participate in the
Contracting-Out Policy.

APRO articulated some of these points in its brief to the Senate
Special Committee on Science Policy in February 1977.26 The brief
presented a much wider perspective of the role of the PROs in indus-
trial development, but it focussed mainly on a critique of the
Contracting-Out Policy. In its argument, APRO pointed out that the
policy was applicable to only a minute proportion of Canada’s manu-
facturing establishments and had little direct relevance to the major

* We understand that another evaluation of the policy has recently been prepared by
MOSST.
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clientele of the PROs, namely, the 99 per cent of manufacturing con-
cerns which have no in-house research capability. Furthermore, the
brief challenged the government’s apparent inconsistency of award-
ing significant proportions of contracts to the service sector, most of
whom provide similar scientific and technical services to secondary
industry. If the service sector with its expertise in engineering and
RSA could meet the requirements of the policy and be recognized as
legitimate performers (see Table I11.1, p. 57), why should the PROs not
qualify as well? Clearly, some of the PROs have considerable exper-
tise in RSA (see Table 1.1, p. 19); that is, scientific data collection, the
provision of scientific information, testing and standardization and
feasibility studies. In the case of BCR, this type of work, along with in-
dustrial innovation, constituted 62 per cent of total expenditures in
1981.

The PROs have established a track record and accumulated in-
house expertise, and they have consistently maintained that greater
access to DSS contracts will help preserve and expand their technical
capability. Onil Roy of CRIQ made the point well:

“The work we receive from these small and medium-sized com-

panies is not of a sufficiently technical level to allow us to retain

people who have the background and knowledge required to pro-
vide the best assistance. If we were able to get some of these
higher calibre contracts, contracts which consist of a technical
content of a higher level, it would certainly help us in retaining
the capacity from a technical point of view, to serve the main
purpose for which we exist, which is to provide assistance to the

smaller industrial companies.. .. 27

Another not-unrelated factor among the reasons for the PROs’
semi-exclusion from the Contracting-Out Policy revolves around the
eligibility criterion of the Treasury Board that attention should be
paid to whether or not the performer is underpricing due to public
subsidization. The issue of unfair competition surfaces regularly and
has been levelled at the PROs from time to time. Usually, such
charges coincide with economic downturns, for when contract
money is scarce, criticism arises. The PROs have tried to protect
themselves against such charges by arguing that they often levy
more than the going market price when selling their expertise. In
many cases, of course, the PROs possess resources or facilities that are
unique and the client will logically contract with these organiza-
tions. Furthermore, much of their so-called “subsidy” goes to cover
free or nonprofit services not provided commercially. Also, most PROs
have specific policies that remove them from competitive bids if the
expertise or equipment is found elsewhere.* Indeed, two of the PROs,

* OrF, for example, has a rule that if an industrial engineering contract requires more
than 50 person-days, it must go to a commercial firm.
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CRIQ and ARC, publish lists of the firms providing testing, consulting
and laboratory services in their respective provinces. In several
cases, the PROs have links with consulting firms to undertake joint
contracts. In others, they have kept their communication channels
open by appointing executives of consulting engineering firms to
their Boards. They have also invited the local Associations of Con-
sulting Engineers to visit their laboratories and become familiar
with each other’s expertise.* Thus, the problem seems largely over-
blown; the consulting sector’s major bones of contention are mainly
ones grounded in principle rather than in practice.**

More substantive in nature, however, are the arguments that
because of their quasi-governmental status, the PROs should not have
direct access to contracts under a policy whose initial objective was
to redistribute more of the public sector R&D activity to the private
sector. The concern has been that any alteration in the guidelines to
permit PROs greater direct access to federal contracts will only result
in an increase, rather than a decrease, in the share of public sector
R&D performance. This line of reasoning maintains that the PROs
have a tendency to act in an hegemonic fashion, and retain in-house
expertise gathered as a result of a contract, so little by way of tech-
nology transfer to the private sector can result. Although sympa-
thetic with the thrust of these concerns, we feel that proper recogni-
tion of the character and role of the PROs should dispel them.
Furthermore, with the federal government wanting industry to
spend more on R&D, and with a great majority of firms clearly in no
position to qualify for available funds, the need for such organiza-
tions as the PROs, that can provide a bridging function in bringing
firms up the learning curve in science and technology, is all the more
important.

To the extent that the PROs have participated in the Contrac-
ting-Out Policy, not all of them have the same stake in the policy (Ta-
ble III1.2). Although Unsolicited Proposals have not been included in
this table, we can nevertheless conclude that those PROs that derive a
high proportion of their income from industrial contract work are
likely to receive more DSS contracts than others (see Table 1.3, p. 21).
In particular, ORF has had a vastly larger proportion of all contracts
DSs awarded to the PROs, but this, in part, reflects the regional distri-
bution of DSS contracts, which is concentrated in Ontario. The $1.5

* Québec’s consulting engineers have recently pointed out some of CRIQ’s activities
that could be performed jointly.28

** The importance of alleged unfair competition in the eyes of the consulting engi-
neers is illustrated in the failure to mention this, even as a minor issue, in a recent re-
port of a committee drawn from the Canadian consulting engineering industry and
chaired by S.J. Cunliffe.?9 This is not to deny that instances of direct PRO competition
with the private sector may not have occurred in the past or may not continue to oc-
cur; these instances are, however, usually not deliberate.
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million awarded to ORF in 1980-81 constituted only 1.4 per cent of the
total value of contracts awarded to Ontario-based industrial per-
formers. The $267 280 awarded to NBRPC, on the other hand, repre-
sented 10.6 per cent of all contracts awarded to New Brunswick’s in-
dustrial performers. Thus, the gross figures can be deceiving.

Table II1.2 - Contracts Awarded by the Science Centre, Department of
Supply and Services, to Provincial Research Organizations,

1979-1982
197980 1980-81 1981.82
PT{O - Noi.” Value ($) No. Vz;lue [7$) No. 7Value 7(55)
NSRFC 8 404 355 6 321 456 11 422 871
NBRPC 5 163 957 10 267 280 9 327 437
CRIQ 2 48 670 2 314 500 5 511709
ORF 25 1532886 24 1487376 41 3510517
MRC - - - - 1 7 639
SRC 5 507 955 4 176 578 7 1395412
ARC - - 1 42100 3 64797
BCR 9 347 443 4 500 810 4 302 886
TOTAL 54 2905 266 51 3110103 82 6550807

Source : Data derived from information provided by the Science Centre,
Department of Supply and Services.

Another issue relates to the regional offices of the Science Cen-
tre of DSS in Vancouver, Edmonton, Winnipeg, Toronto, Montréal
and Halifax. These are staffed by science procurement officers whose
duties are to handle and manage contract requests originating
largely from federal establishments based in those regions. Indeed,
the existence of these offices is an attempt by the headquarters’ office
in Ottawa to decentralize, and use more local expertise. For the PROs
to become more visible within this policy, they must clearly do a
much better job in marketing their expertise, not only to the region-
ally based Dss officers, but also to the local sponsoring federal estab-
lishments. Some of the PROs have been deficient on this account. By
undertaking a more aggressive stance, they would be in a better posi-
tion to submit Unsolicited Proposals to sponsoring agencies, for ex-
ample.

Despite the many arguments presented in favour of the PROs’
greater participation within the Contracting-Out Policy, it still ap-
pears that their role remains misunderstood by the federal govern-
ment. The PROs have not argued that they be placed on the same
level as Canadian industrial performers; they have insisted that
they be placed on a par with the service sector.30 Indeed, the Senate
Special Committee on Science Policy made the following recommen-
dation to DSS following presentations by APRO: “In the awarding of
R&D contracts, provincial research organizations should be given
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the same priority as other agents of the service sector.””3! We support
this recommendation with the caveat that selection of a PRO should
be based on technical merit. We therefore recommend that when
considering the award of contracts to organizations outside the pri-
mary and secondary sectors, those responsible for the Contracting-Out
Policy should recognize the ability of the Provincial Research Organi-
zations to tender, where technically appropriate, on the same basis as
the service sector.*

Relations between the PROs and federal officials involved in the
Contracting-Out Policy have not always been well developed, and, to
some extent, the PROs have to assume responsibility for this situa-
tion. We would recommend that they make a systematic effort to
strengthen ties with both the federal contracting agencies and de-
partments in their regions, as well as with the officials responsible
for managing the Contracting-Out Policy. Furthermore, because of
their brokerage mandate, we would recommend that the Provincial
Research Organizations should, when technically qualified to bid on
DSS contracts, consider submitting proposals jointly with industrial
performers, and further, they should adopt a more aggressive stance
in marketing their eligibility as subcontractors for work contracted
out to these industrial performers. By developing and strengthening
this aspect, we believe that they would be in a better position to un-
dertake their role of transferring technology to Canada’s industrial
sector.

Other Federal Programs

Some of the programs of IT&C whose objectives focus mainly on en-
couraging new technological developments and assistance to small
and medium-sized enterprises are the Centres of Advanced Tech-
nology (CATs) program, the Product Development Management Pro-
gram (PDMP) and the Enterprise Development Program (Epp). All re-
late directly to the role of the PROs.

Centres of Advanced Technology Program

Coincident with the enormous resurgence of interest in science
policy at the federal level during the late 1960s and early 1970s, the
federal government, perceiving the political credit possibilities of ad-
dressing the issue of regional development through science and tech-
nology, began a series of assistance programs designed to promote

* The reader should bear in mind that the category “service sector” is a very ill-
defined one, ranging as it does from small management consulting concerns to large
consulting engineering firms. Precision in the term would certainly benefit the ap-
plication of the guidelines.
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industrial research and development. One of these was the CATs pro-
gram of IT&C. Initiated in 1970, its aim was to encourage universities
and PROs to establish centres of expertise in areas of specific techno-
logical interest to industry. ‘Seed’ money was provided to these cen-
tres in the expectation that they would develop as technically and fi-
nancially successful entities that could provide services to industry
on a continuing basis after the financial support was terminated.
Several of the PROs put together submissions for funding. The result
was the establishment of the Centre for Powder Metallurgy at ORF,
the Centre for Ocean Engineering at BCR, the Centre for Ocean Tech-
nology at NSRFC, the Canadian Food Products Development Centre
and the Health Industry Development Centre at MRC, and, very re-
cently, the Canadian Centre for Advanced Instrumentation at SRC
(see Table III.3).

’i:z;ble IIL3 - VCVériltresWorf Advanced Technologyrét Prdgzincial Re;earch

Organizations
Grant ($) Term Termination
(yrs.) Date

Centre for Powder Metallurgy,
ORF 450 000 3 30 June 1974
Centre for Ocean Engineering,
BCR 1 225 000 3 14 March 1976
Centre for Ocean Technology,
NSFRC 1 075 000 7 31 May 1981

Canadian Food Products
Development Centre,
MRC 550 000 5 31 Dec. 1979

Health Industry
Development Centre,

MRC 225 000 3 31 Dec. 1979
Canadian Centre for Advanced

Instrumentation,

SRC 1 000 000 5 March 1987

Note: Other CATs in postsecondary institutions include the Systems Building
Centre and Biomedical Instrumentation Development Unit at the University of
Toronto, the Canadian Institute of Metalworking at McMaster, the Centre de
technologie de I'’environnement at I’Université de Sherbrooke, Systems Analysis,
Control and Design Activity at the University of Western Ontario, Waterloo
Centre for Process Development at the University of Waterloo, the Centre for the
Measurement and Control of Particles and Vapours at McGill University, the
Canadian Centre for Fisheries Technology at Technical University of Nova Scotia
and the Atlantic Coal Institute at University College of Cape Breton.

The available evidence from the few evaluations so far per-
formed on the success of this program indicates mixed results.32 A
more elaborate evaluation of the results of this program would be
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highly desirable to indicate its weaknesses and strengths, particu-
larly as the program (now included in the Institutional Assistance
Program) is still operational.

Total funds from IT&C to the PROs for CATs have not been lavish
(Table III.3). Any one of NRC’s regional laboratories recently estab-
lished has received significantly greater financial support. The On-
tario government’s commitment of $120 million to six technology
centres is far greater as well. In comparison, the CATs in the PROs
have been unrealistically funded, and some of the PROs have met
with difficulty in maintaining them. This, combined with the spon-
soring federal department’s apparent lack of concern for their per-
formance, has led to a situation where at BCR, for example, the Cen-
tre for Ocean Engineering has constituted a drain on the
organization’s financial resources and its future status is now under
serious evaluation by BCR management.

In the case of MRC’s Health Industry Development Centre and
the Canadian Food Products Development Centre, their continued
success is probably due, in large part, to a critical influx of funds
from other sources. Both centres emerged as a result of intentions
expressed by the federal and provincial governments at the Western
Economic Opportunities Conference held in Calgary in July 1973. A
submission, presented jointly by the four western provincial Prem-
iers on ‘Economic and Industrial Development Opportunities’,
stressed the need for industrial centres of excellence funded by the
federal government that would involve the participation, among
others, of the PROs.33 Out of this initiative, the two Manitoba-based
CATs were established in 1975 on a 50-50 cost-sharing agreement be-
tween IT&C and the Manitoba Department of Industry and Com-
merce. MRC was charged with the operation of these centres. In 1978,
the agreement was renegotiated as part of a $45-million shared-
growth program known as Enterprise Manitoba; $16 million of this
amount went to MRC, which, in turn, used $4.5 million for the
Canadian Food Products Development Centre at Portage la Prairie.
The location was the result of a deliberate attempt to promote re-
gional development outside Winnipeg. The remaining $11.5 million
was reserved for the establishment of the Industrial Technology
Centre in Winnipeg. The latter incorporated the Canadian Health
Industry Development Centre, which, in turn, recently provided as-
sistance to the Rh Institute Inc. to establish a blood plasma frac-
tionating facility on the campus of the University of Manitoba.

In the case of NSRFC’s Centre for Ocean Technology, it would ap-
pear that the longer lead time in ‘seed’ money (seven years) has been
beneficial. The centre has, along with the Engineering Physics Divi-
sion, contributed to a number of ocean-oriented initiatives already
discussed in chapter II.
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Product Development Management Program

PDMP is an interesting twist to the design of traditional federal pro-
grams. Initiated in early 1979, the program is federally sponsored
through 1T&C’s Design Canada in collaboration, at present, with eight
provincial governments. The program requires a matching contribu-
tion from, and is delivered by, the provincial governments. It is they
who are responsible for the marketing and publicity associated with
PDMP which is aimed primarily at small and medium-sized busi-
nesses. PDMP encourages product design and development through
management training and technical advisory assistance. It is
claimed that the list of participating companies is relatively large,
this being a reflection of the fact that their maximum contribution to
the program will never exceed 25 per cent of project costs. In several
cases, the provincial governments have delegated the responsibility
of delivering PDMP to the PROs. Thus, SRC, BCR and CRIQ have become
the provincial delivery agents for the program. Total PDMP contribu-
tions in these provinces is very small, however, amounting to only
about $370 000 in 1981-82. In other cases, such as in Ontario, PDMP
has been administered by the provincial Ministry of Industry and
Trade.

Preliminary indications are that the program has support of in-
dustrial participants as well as the PROs, which deliver PDMP. As of
the year 1980-81, the total expenditures of the program have been
about $1.6 million, with work being provided for over 250 firms. It
has been estimated that the program has led to the creation of sev-
eral hundred new jobs and assisted products sales of over $20 mil-
lion.34 It is undergoing evaluation to determine whether it should be
continued after the phase which terminates in 1984.

Enterprise Development Program

Administered by IT&C, EDP was established in 1977 as the result of a
merger of several other assistance programs. One part of the pro-
gram provides for the contribution of up to 75 per cent of the direct
costs of the development of new or improved, technologically ad-
vanced products or processes. Although EDP does not disqualify any
company, its focus is on small and medium-sized businesses, due
largely to a requirement that the cost of a project and its implemen-
tation must represent a significant burden on the financial resources
of the participating company. The program is accessible throughout
Canada, with regional Enterprise Development Boards established
in all the provinces which have the authority to distribute grants
of $200 000 or less.* EDP also provides the money (up to 75 per cent)

* The federal government, it appears, is re-appraising the structure of these regional
boards, and is considering reducing their powers by building into their structure
greater accountability.35 Other changes in the program are also under consideration.

68



to assist firms to engage consultants for market feasibility studies,
productivity enhancement studies, product development and design,
and pollution technology projects.

With its focus on SMEs in the manufacturing and processing sec-
tors, the EDP scheme is particularly well suited to the capabilities of
the PROs. SMESs, which have little or no in-house expertise in technical
matters, are sometimes assisted by the PROs in preparing an applica-
tion for an EDP grant. Usually, this is done without charge by the
PROs, though occasionally a minimum charge is levied. If the applica-
tion is successful, the participating company may then subcontract
the necessary services from the PROs using the federal contribution
to help defray the cost. The bulk of the grants are awarded to On-
tario and Québec firms in Canada’s manufacturing heartland. In
1981-82, 576 EDP grants totalling $119 million were awarded, of
which about $98.2 million went to Québec and Ontario. It is there-
fore not surprising to find that both ORF and cRIQ have participated in
this program quite regularly. This source of income, indirectly from
EDP, is ‘hidden’ in the sense that it is reported under the heading
‘Canadian Industry and Foreign Sources’ (see Table 1.3, p. 21). The
EDP-financed work of the PROs constitutes an important element of
their bridging function in developing both future markets for their
expertise, and in assisting SMEs in ‘going up the learning curve’ with
respect to research and technical development. ORF has estimated
that perhaps 40 per cent of its industrial contract revenue for 1981
could be attributed to funds received from industrial clients who had
been successful in obtaining EDP grants. As for CRIQ, the importance
of EDP is reflected in the total revenue generated from this source. In
1981-82, CrIQ received $3 120 630 in contract value from 28 clients
who had been awarded EDP grants. As CRIQ’s total income from con-
tracts signed with the private sector for that year was $5 142 439,
this represented 61 per cent of CRIQ’s income generated from the in-
dustrial sector.

Thus, the PROs are particularly well-placed, independent bodies
that can act effectively as research arms for firms with little in-house
research capability but that wish to develop new products or pro-
cesses to remain competitive. In this capacity, the PROs are in an
ideal position to know the needs of the SMEs, and therefore, they are
not out of line in undertaking such contract work. Quite the con-
trary, Canadian industry’s R&D “contact system”, as Steed has
coined it,38 will clearly be ameliorated by the PROs continuing this ac-
tivity. We would therefore recommend that all of the Provincial Re-
search Organizations should make a systematic effort to use the En-
terprise Development Program as a means of enhancing their delivery
of technological assistance to small and medium-sized enterprises. In
so doing, they will contribute to enhancing the technological sophis-
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tication of the SMEs, and thereby add to the nation’s industrial pro-
ductivity.

The Association of Provincial Research Organizations:
Strengthening the Federal-Provincial Dialogue*

Clearly, the PROs’ ability to be aware of and to assist in delivering fed-
eral government technical assistance programs, as well as their own
ability to structure themselves in a fashion to deal effectively with is-
sues that affect them all, is critical to the PRO-federal relationship.
Over and above the look-out function that they conduct regularly
within their respective environments, the PROs learn of, and com-
municate on, new federal government initiatives largely through
two methods: informal communication among one another at both
the executive and staff'levels; and regular meetings of APRO in which
the chief executive officers participate.

The historical interaction between NRC and the PROs has been
based, in part, on informal communication at the working level,
whereas interprovincial cooperation at the national level is main-
tained mainly through APRO. The association had its genesis through
a suggestion made by Senator Bourget of the Senate Special Commit-
tee on Science Policy that the PROs, because of their common difficul-
ties, consider forming a group to present their views on a national
level.37 The PROs, who, prior to 1969, had met from time to time on an
informal basis, took the suggestion and formed the Non-Profit Indus-
trial Research Association of Canada, now called APRO. The associa-
tion meets regularly (almost quarterly), usually in Ottawa, to hear
from and to present to federal representatives views that affect the
PROs’ ability to operate effectively at the national level. The meetings
serve several functions: first, they give the PROs an opportunity to ex-
change ideas among themselves and develop strategies; secondly,
they raise the level of awareness of the PROs and their capabilities to
outsiders (for example, the nascent Department of Regional Indus-
trial Expansion (DRIE)); thirdly, they permit the PROs to learn of de-
velopments within federal departments or organizations (for exam-
ple, Transport Canada’s research program); and lastly, they enable
them to press their case jointly in connection with problems that
may exist with policies or programs of federal departments such as
MOSST or DSS. Furthermore, the informal nature of the meetings per-
mits the PROs to respond to those who wish to learn more about the
PROs as models (for example, a senior official from the government of
Newfoundland and Labrador attended several of the PROs’ meetings
to obtain information and views concerning the possibility of creat-
ing a PRO-like organization in Newfoundland).

* The intra/interprovincial role of APRO is discussed in chapter IV.
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All of these facets show that APRO can serve as a useful vehicle
for federal-provincial collaboration in the application of science and
technology to industry. However, the informal role of this associa-
tion and its ability to deal with common problems at the working
level is handicapped to a certain extent by two factors.

First, the PROs are not always able to react quickly and effec-
tively to emergency situations affecting all of them. This has been ex-
acerbated by the fact that they have no central clearinghouse or
coordination office that could mobilize necessary information. As in-
dicated in the opening chapter, they do not report their financial
status and other statistical information in the same fashion. This
creates a poor image of APRO as an organization and makes it difficult
to use data in a comparative way, particularly when presenting
briefs on policy issues affecting them.* In our view, such a coordinat-
ing office or position is essential if the PROs are to be successful in
speaking authoritatively in federal-provincial dialogues. We are
aware that they have discussed this matter from time to time and we
therefore urge that the Association of Provincial Research Organiza-
tions should give serious consideration to the establishment of a per-
manent clearinghouse office (secretariat) that will act as a service arm
to the organizations by providing information and data on matters
that affect all of them.

Secondly, the danger of its increasing politicization is gradually
affecting the very existence of APRO. Because science and technology
have, over the past decade, become increasingly associated with ma-
jor thrusts in provincial economic developments, the probability of
conflict or tension with the federal government has increased.
Philippe Garigue has put the matter succinctly:

“In the past, science was outside the main preoccupations of

political leaders because it was not perceived to involve the

question of national unity. Lately, however, it has become a

source of possible tensions between federal and provincial gov-

ernments because . . . it is involved in the distribution of politi-
cal decision-making.”38

As part of their respective provincial governments’ efforts in
scientific and technological research, the PROs, in varying degrees,
reflect the decision-making aspects of governments. To a large ex-
tent, this is a result of the status that certain PROs possess within the
economic development strategies of their respective provinces.**
The issue of ‘length of the arm’ of PROs to provincial governments is a

* It is only to be expected that because of their differing constitutions, their annual re-
ports and other data requirements will be far from unitorm. However, this does not
prevent the PROs from also creating a uniform data format.

** For an analysis of the wider issue of federal-provincial relations regarding indus-
trial policies, see Michael Jenkin.39
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critical one and, in certain instances, directly affects federal-
provincial relations.* Furthermore, the creation of functionally
equivalent infrastructures within the provinces to deal with the fed-
eral government has meant that the activities of the PROs outside
their provinces (through APRO, for example) are, in some instances,
monitored by Ministries of Intergovernmental Affairs or their homo-
logues. This has resulted in bringing the PROs more visibly into the
political arena, a consequence which could jeopardize open and in-
formal discussions within APRO.

There is no equivalent of a Council of Ministers of Education or
Council of Resource Ministers in the domain of science and tech-
nology. It is not surprising, therefore, that APRO or, more specifically,
its members have from time to time been looked upon as logical rep-
resentatives of the provinces when it comes to matters of science and
technology. Thus, when the Science Council of Canada held an Inter-
provincial Conference on Industry and Technology Policies in Janu-
ary 1981, the chief executive officers of the PROs from Alberta,
Manitoba, Saskatchewan, New Brunswick and Nova Scotia took
part. And when the government of Newfoundland and Labrador
held its Seminar on Science Policy in March 1982, the PROs from
Manitoba, Saskatchewan and New Brunswick participated.40

Naturally enough, the absence of an official intergovernmental
body dealing with science and technology policy has provoked some
to argue that there is a need for such a body to act as a focal point for
federal-provincial discussions on science and technology. Such a
proposal was laid out by the Ontario Minister of Industry and
Tourism in January 1981. In his report, the Honourable Minister,
Larry Grossman, claimed that there is “‘a lack of co-ordination, shar-
ing, or joint-venturing among the provincially owned research facili-
ties and no agreement upon strategy of specialization.”41** With no
basis to support this contention, he recommended the establishment
of a Canadian Council of Research and Technology Centres with rep-
resentatives from federal and provincial departments of economic
development. Although such a council might have some merit and
might complement the work of APRO, most provincial governments
made little effort to comment on the report and its recommenda-
tions. The PROs, through their association, did, however, respond and

* See chapter IV, pp. 76-78 for a further discussion of this.

** “Coordination” has always had a great appeal to the politician. Fifty years ago, in a
letter to Sir Joseph Flavelle, Chairman of the Board of ORF, the Ontario Premier,
George Henry wrote:

“T understand there is a considerable amount of feeling throughout the country
that there is duplication of services as between Ottawa and the various provinces, and
that a considerable economy could be had if there were an attempt to co-ordinate the
whole service and definitely divide between federal and provincial jurisdictions”
(23 Dec. 1932).
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sent a reply to the Ontario government. They pointed out, with the
aid of examples that, in fact, there was a good deal of joint-venturing
and cooperation among the members and argued that there was no
significant duplication as they each serve the differing needs of their
respective provinces.

The PROs in their Federal Environment

With the lack of a central clearinghouse and increasing politiciza-
tion impinging on the PROs, their continued success will depend on
their capability to increase their visibility and engage actively and
effectively in the national R&D effort. Conditioned by the increas-
ingly complex environment within which they operate, the PROs are
no longer virtually the sole quasi-independent R&D organizations
operating regionally. They have had to contend with the creation of
new, specialized agencies, research institutes and technology cen-
tres. Some of these, created by the provinces, are discussed in chap-
ter IV.

Within the federal context, the establishment, under the aegis
of IT&C, of various programs from the late 1960s to the present served
to change a landscape largely devoid of R&D institution building.
The result has been the creation of eleven university-based IRIs,
twenty-five CATs and Microelectronics Centres, two Industrial Inno-
vation Centres, and five Industrial Research Associations. On a
somewhat more lavish scale, NRC has established several regionally
based laboratories, including the Arctic Vessel and Marine Research
Institute in St. John’s, and Institut de génie des matériaux in Mont-
réal, and is presently contemplating others in New Brunswick, Qué-
bec, Manitoba and Alberta.*

Given the extent of this institution building, it is understand-
able that the PROs have found it necessary to re-assess not only their
own operations, but also their relations with these other institu-
tions. Where their roles appear to overlap with those of others, they
consider joint arrangements. For example, when the Centre d’inno-
vation industrielle/Montréal (ciiM) was established with funding
from IT&C in 1979, the provision of invention evaluation as one of its
main objectives overlapped with one of CRIQ’s subsidiary roles. A for-
mal agreement has since been developed between the two organiza-
tions whereby both have combined their respective resources and
expertise in invention evaluation. Also, until recently, one of the
staff of CRIQ was on the Board of ciiM. Furthermore, in its recent dis-
semination of brochures on technical assistance to small and

* The creation of 15 new or expanded research centres was proposed in the recently
announced $290-million Special Recovery Capital Projects Program of the federal
government (3 May 1983). Some of these will be managed by NRrc.
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medium-sized businesses, CIIM has highlighted the special expertise
of CRIQ, notably in the area of technical and scientific information.42

Through these and other joint arrangements, the PROs can con-
tinue to serve the sMEs in Canada. Much of the success of the
PRO-federal relationship is contingent on the ability of the federal
government to articulate quickly and clearly its intentions with re-
spect to the ongoing re-organization of the delivery system into the
regions, particularly through the various funding and procurement
programs such as EDP and the Contracting-Out Policy. With the ter-
mination or expiration of most of the General Development Agree-
ments, combined with the appointment of senior federal economic
development coordinators within each province,* the need is urgent
for organizations such as the PROs to keep the channels of communi-
cation open and the federal-provincial partnership dynamic. Recent
meetings of APRO with federal officials in DREE and IT&C** and the
Ministry of State for Econemic and Regional Development indicate
that the PROs recognize the importance of such dialogue. We urge
that the federal government, through its various ‘regionalization’ or
‘deconcentration’ schemes, continue its dialogue with the PROs and
thus contribute to the active encouragement of economic growth in
the country as a whole.

The Need for Partnership
The fundamental problem associated with the Pro-federal relation-
ship appears to be that the federal actors have failed to appreciate
fully that there must be a partnership between them and the PROs, in
order that they can strengthen each other in the common task of as-
sisting Canadian industry through science and technology. Prob-
lems have arisen frequently because the federal government has not
understood the nature of the PROs, and has tended to treat them sim-
ply as beneficiaries of federal largesse, rather than as partners. To
paraphrase from a report on the relationship of the federal govern-
ment to the universities, substituting [PROs] for [universities],
“The [PROs] for their part have been all too willing to approach
the federal government, hat in hand with an attitude that they
will be respectfully grateful for small mercies. These attitudes,
happily, are disappearing, and we urge both the [PROs] and the

* The senior federal coordinators have the following stated objectives: advise Cabinet
on proposed regional economic development policies; help coordinate the activities of
other government departments in the field; promote cooperative and joint planning
with the provincial governments (our emphasis); consult business, labour and munici-
pal governments; feed regional considerations into the Cabinet decision-making pro-
cess; and help transmit government policy back into the regions.

** Both of these departments are to be merged into one, DRIE. This new ministry will
incorporate all existing programs into seven major ones, the principal being the In-
dustrial and Regional Development Program.43
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federal government that they approach the subject of research
and technological assistance in a spirit of partnership in which
indispensable contributions to Canada’s welfare are being pro-
vided by each partner. It also follows that such a partnership re-
quires that each partner accept his full responsibility.”44
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IV. Intra and
Interprovincial
Relations of the
PROs

The Arm’s-Length Relationship

Although it is only a little more than a decade since the term “Pro-
vincial Research Organizations” was first applied to the eight organ-
izations that form the subject of this study, during the intervening
period, some of them have seen their position as the provincial re-
search organization in their province eroded by the creation of other
organizations whose terms of reference seem to overlap their own.
Even in provinces where this has not happened, the PROs do not al-
ways receive the recognition from their provincial governments that
their purported roles would be expected to justify.

There are many reasons for these apparent anomalies, and we
do not propose to examine all of them here. However, there is one
factor that is common to all of the PROs which makes them suscepti-
ble to such situations, and that is their “arm’s-length” relationship
with their provincial governments. Although no two of them have
the same legal status and corporate structure, every one of the PROs
was established deliberately by its government in such a way as to
ensure its freedom from the kind of direct ministerial control that is
characteristic of a department or ministry. If governments did not
appreciate that there are advantages in having organizations with
this type of relationship to government, they would not have created
them. However, in any government, whether it be federal or provin-
cial, ministers and their senior officials are often of two minds with
regard to the degree of independence they feel should be allowed to
such organizations.
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In favour of giving the PROs a substantial degree of indepen-
dence is the enhanced public support that is given to organizations
whose activities appear to be free of any political bias. So, too, is
recognition of the ability of such organizations to undertake actions
that are recognized as being necessary, but that might be politically
awkward or suspect if directed by a minister.

On the other hand, if a relatively independent body is felt by
government to be performing badly or not facing up to its mandate,
some officials will see this as justification for reducing its degree of
independence, even if the necessary housecleaning could be brought
about without taking such a drastic step. At a somewhat lower level
is the tendency, in some instances, for government bureaucrats to re-
gard such quasi-independent bodies as obstacles to, or possibly as po-
tential colonies for, their own empire building.

The effective degree of independence of an organization like a
PRO, or its ability to take independent action, is the net result of
many factors, in addition to those mentioned. Its particular legal
status, frequently set by an act of the provincial legislature, has
some bearing on this but is by no means determinate. Of far greater
importance is the degree of respect and trust that exists between the
chief executive officer of the PRO and the minister or senior govern-
ment officials with whom he deals on matters of policy and budget. In
two of the PROs (NSRFC and CRIQ), the chairman of the governing body
or council is also the executive director or president (see Appendix 1,
p. 109). In the other six PROs, these two positions are filled by differ-
ent people, but this does not absolve the executive director or presi-
dent from the need to establish and maintain rapport with the senior
people in government who are in a position to help or hinder the ac-
tivities of the PRO.

If it is to play an effective role in applying its scientific and engi-
neering capabilities to the needs and opportunities of its province,
the PRO must show a sympathetic understanding of the political fac-
tors that are likely to influence government action. Otherwise, it will
not be invited to make its independent scientific or technological
contribution. The result can then be that the government, lacking
such input from a competent body of scientists and engineers dedi-
cated to the best interests of the province, may become subject to
other advice or propositions that could turn out to have less than
ideal consequences or, in the worst instance, could result in techno-
logical and economic, if not political, embarrassment. Examples will
not be cited, but observers of the passing scene will have little dif-
ficulty filling this lacuna.

The first PRO (ARC) was established 62 years ago, the youngest
(CRIQ), 14 years ago, and yet there have been few times in the past
when the provinces were in greater need than they are today for the
kind of help that can be provided by a well-run and adequately sup-
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ported PRO. With massive unemployment, economies that are in deep
trouble, declining tax revenues and mounting public debt, provincial
governments are often tempted to grasp at technological straws of
questionable merit proffered to them by eager proponents of pet
projects, particularly those falling within such popular but vaguely
defined categories as “hi-tech” or “energy”. Under such circum-
stances, senior provincial officials should be able to rely on the confi-
dential advice and assistance of a broadly based, quasi-independent
PRO that is scientifically and technologically up-to-date and in close
touch with industry.

A facile, but not infallible measure of the state of health of the
provincial government-PRO relationship is the size of the provincial
grant in relation to the total expenditures of the PRO (see Table 1.3,
p- 21). There is no magic percentage, but if it is too low, the PrRO will
not be able to serve the best interests of the province. Reference was
made in chapter II to the special mission and capability of the PROs to
serve the needs of small and medium-sized enterprises by providing
free or low-profit services. Mentioned also was their role in under-
taking longer-term applied research and development that is di-
rected towards the economic development of the province. It is not
possible for any PRO to do these things, to keep abreast of new scien-
tific and technological developments and to maintain continuity in
its operations, if it has to depend, to too great an extent, on contract
income.

There is a point of view, by no means universal or well substan-
tiated, that the degree of government control over an organization
like a PRO is likely to be greater if the provincial grant is large than if
it is small, and, in the interest of preserving freedom of action, too
much effort should not be devoted to trying to get the grant raised.
However, if a PRO were to adopt such a policy, it would not be in the
best interests of its province, and in the long run, it would weaken its
own stature and influence.

This study is not the place to make detailed recommendations
about the financial affairs of individual PROs, but we do feel that the
size of the provincial grant has a very important bearing on the abil-
ity of a PRO to play an effective role in the service of its province. We
therefore recommend that if the provincial grant to a Provincial Re-
search Organization is in the order of 30 per cent of its total expendi-
tures or less, the province should recognize that its best interests may
be in jeopardy, and take immediate steps to investigate and remedy
the situation.

Effect on the PROs of other Provincial Initiatives

Within the past decade or so we have seen the creation of a variety of
publicly funded institutions directed towards industrial develop-
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ment through technology. Many of these are federally funded, and
have been mentioned in chapter III, but in some cases they have
been set up by provincial governments. In such cases, it is only rea-
sonable to ask what effect this has had on the stature and relevance
of the PROs. Is the use of the term “Provincial Research Organiza-
tions” now a presumptuous misnomer when confined to the eight or-
ganizations with which this study is concerned? Or, is there still
something unique about the PROs? In this section we examine some
of the aspects of these questions.

The newly created provincial agencies, like the PROs themselves,
have taken on a variety of constitutional forms, but their terms of
reference generally relate to one or more of three types of activity:

« giving advice to the provincial government on broad policy
1ssues;

« awarding grants, contracts and sometimes scholarships, to
enhance the application of science and technology to provin-
cial objectives;

« operating facilities in support of industrial activity.

Most of the PROs have, at one time or another, been involved in
all three of these activities. Why then, do we find the provinces set-
ting up new agencies? One factor that bears on this question is that
the creation of additional provincial agencies has generally taken
place after the PRO had established its own laboratories. Before they
had their own laboratories, NSRFC, NBRPC, MRC, SRC and ARC, besides
their advisory roles, had responsibility for dispensing provincial
funds on projects and, in some cases, on scholarships.

BCR, soon after its creation in 1944, had its original laboratories
on the campus of the University of British Columbia, and a mandate
and funds to undertake research aimed at the development of new or
existing industries, and as a result it did not become involved in pro-
viding grants, contracts or scholarships to accomplish this on behalf
of the province.* This function, as well as an advisory role, was as-
signed to the Science Council of British Columbia when it was estab-
lished in 1978.

OrF, which also started off having its own laboratories when it
was established in 1928,! was given a mandate to devise new meth-
ods, develop natural resources and their use, and carry out research
to solve local problems in all sectors of the economy.** No provision
was made for aiding this through the awarding of grants, contracts
or scholarships on behalf of the province. Only much later, and then
only for a short period, did ORF become involved in this activity.

* BCR does, however, use its own funds to award three postgraduate scholarships an-
nually, tenable for up to three years at a BCuniversity.

** To carry this out, it was provided with an endowment of $3 200 000, half of which
was pledged by member firms of the Canadian Manufacturers’ Association, with a
matching sum provided by the province.
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Following the surge of industrial activity brought about by the
war, there was a renewal of provincial interest in research, and the
Ontario Research Commission was set up to “enquire into and report
upon all matters concerned with scientific and industrial research as
they affect the Province of Ontario.”2 Following recommendations of
the commission, the Research Council of Ontario was established to
coordinate provincial research activities, administer university
grants and scholarships and, with the aid of a number of committees,
to serve as a policy adviser. By embracing the first two activities
mentioned above, the Research Council of Ontario did not impinge
on ORF’s activities in the third; in fact, ORF’s facilities were expanded
at the same time.

The Research Council of Ontario existed for less than a decade.
In 1955, it was dissolved and most of its activities were transferred to
ORF. Thus, in contrast to what happened with the other PROs, ORF was
given responsibility for awarding university grants and scholarships
some 25 years after it had set up its own laboratories. However, this
period of responsibility was short-lived. When the Advisory Commit-
tee on University Affairs* was established in 1961, the university
grants and scholarships program was transferred to it.

In Québec, there was never any question of CRIQ having responsi-
bility for the provincial program of university grants and scholar-
ships. In 1966, two bills were presented to the legislature; one was to
establish a scientific research council, which would advise the gov-
ernment and support and coordinate research but not engage in re-
search itself (the first two activities mentioned above); the other was
to establish a Centre de recherche industrielle with its own laborato-
ries (the third activity). Both bills received first reading but were
never implemented because of a change in government. The re-
search-support function of the proposed scientific research council
later appeared in the form of rattrapage grants** (1968, 1969) and
then in 1969-70, as a major program for Formation des chercheurs et
actions concertées (FCAC), under the ministére de I’'Education rather
than as an advisory council. This program, FCAC, has played an im-
portant role in developing research and research competence in Qué-
bec universities.

CRrIQ was established in 1969; it reports to the legislature
through the ministre de I'Industrie, du Commerce et du Tourisme.
The science policy advisory function was only given an institutional
structure some years later, and, since then, has had a somewhat tur-
bulent history. The first step was the creation of a cabinet committee
on science policy, le Comité inter-ministériel de la politique scien-

* The precursor of the present Ministry of Colleges and Universities.
** “Development” grants, designed to accelerate research, particularly in the franco-
phone universities.
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tifique. On the recommendation of this committee, a science policy
advisory body, the Conseil de la politique scientifique, was created by
an order-in-council in 1972. In 1975, the cabinet committee was abol-
ished and its secretariat, the Bureau de la science et de la technolo-
gie, put under the administrative responsibility of the Minister of
Education. The Bureau, an internal branch of the government, was
subsequently attached to the ministére d’Etat au développement
culturel et scientifique, the Québec analogue of MOSST, when the
ministére was set up about two years ago. However, the ministére
d’Etat has had a briefer existence than MossT. In September 1982, it
was abolished and replaced by a structure somewhat similar to the
Science Secretariat that had existed within the federal Privy Coun-
cil before MOSST was created in 1971. The bureau, now associated
with the Secrétariat a la Science et a la Technologie, is within the
Conseil exécutif, the executive committee of the Cabinet, and under
the supervision of a designated minister, the Ministre délégué a la
Science et a la Technologie. During much of its existence, the science
policy advisory body, the Conseil de la politique scientifique, has
been relatively inactive. However, it has recently undergone a ‘“‘re-
birth”, and appears to be performing a useful “bridging” function be-
tween the public and the government. It meets both privately and
publicly in various regions of the province. In the latter type of meet-
ing, it attempts to bring together representatives of, for example,
educational institutions, government agencies, municipalities, in-
dustry, and labour to discuss the scientific and technological re-
sources of the region or possibly to discuss proposed government
policy on science or technology. It reports to the Conseil exécutif
through the Ministre délégué.*

In British Columbia, it has been said that there are four pillars
to the province’s science and technology strategy: BCR, the Science
Council of British Columbia, the Discovery Foundation and the In-
ternal Research Advisory Committee. The last-mentioned body is a
subcommittee of the Cabinet; the other three report through, and
are funded by, the Ministry of Universities, Science and Communi-
cations. The Science Council was established in 1978 to serve in both
an advisory capacity and to award grants and scholarships to en-
courage the development of improved technology and retention of
skilled research personnel in the Province. Served by a small but effi-
cient secretariat, the Science Council appears to be operating quite
effectively in both types of activity.

* Science policy structures in Québec are undergoing further changes as a result of
current legislation. There will be a science minister responsible for the ministére de la
Science et de la Technologie, and the science council will be renamed Conseil de la
Science et de la Technologie.
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The Discovery Foundation’s mandate differs from the three ac-
tivities mentioned earlier. It was established in 1979 to stimulate the
development of science-based industry through such mechanisms as
developing venture capital schemes and assisting groups in prepar-
ing limited partnership tax shelters. Its wholly owned subsidiary,
Discovery Parks Incorporated, is essentially a real estate operation,
concerned with enticing industrial firms to establish R&D facilities
in research parks adjacent to, or on the campuses of, the Universities
of British Columbia, Victoria, Simon Fraser and the British Colum-
bia Institute of Technology. Although a number of agreements have
been concluded, its efforts are meeting with an understandable de-
gree of difficulty at the present time.

In Saskatchewan, SRC still operates a modest program of grants
and scholarships and is the only PRO that continues to do this. The
concept of a special body to provide advice on science policy has met
with less enthusiasm in the province. The Saskatchewan Science
Council was established in 1975, together with a secretariat. How-
ever, as a result of budget cuts and resignations, it has been without
a secretariat since the fall of 1979. Meanwhile, an Office of Science
and Technology Policy has been established in the Office of the Min-
ister of Continuing Education; this “inside-government” activity has
led to a number of policy proposals, some of which were revealed in
the Speech from the Throne at the opening of the Legislature in mid-
March 1983. One such proposal was the establishment of industrial
high-technology research and development centres. These would be
built onto existing centres of competence, such as the universities
and SRC. In this respect, they would resemble the CATs, established by
IT&C, rather than the Technology Centres instituted by the Ontario
government under its BILD program.

Although this was not specifically mentioned in the Throne
Speech, it seems likely that the Saskatchewan Science Council will
be reconstituted and strengthened to better carry out its twofold
task of advising government and keeping the public aware of impor-
tant issues in science policy. As a result of a recent announcement by
the Premier, it appears that Saskatchewan will have a minister re-
sponsible for science and technology, as well as an advisory body that
will supersede the Science Council.3

Thus it appears that in those provinces that have PROs, and have
also created separate, formal bodies, specifically charged with advis-
ing on science policy (and, in some instances, awarding grants and
scholarships), namely, Québec, Saskatchewan, British Columbia
and, for a brief period, Ontario, these bodies have not interfered
with, or lessened in any way, the role of the PROs. Even in fulfilling
their advisory roles, the science policy councils have tended to com-
plement the informal, confidential advisory capability that exists in
all of the PROs. In Newfoundland, which currently has neither a PRO
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nor a science policy advisory council, consideration is being given to
establishing one or possibly both types of organizations. This, and
the situation in Prince Edward Island, which also has no PRo, is dis-
cussed in Appendix 2.

The case of Alberta is rather special in that the PRO, ARC, is,
through its president, closely associated with a separate formal
policy advisory structure. The recently created Research and
Science Advisory Committee (1982), chaired by the president of ARC,
is charged with the responsibility of advising the government on
matters relating to science and technology. It does so by reporting to
the Cabinet Committee on Research and Science Policy. The Advi-
sory Committee is served by a secretariat, called the Office of Science
and Technology, under a director. The Cabinet Committee is chaired
by a member of the Legislature who also serves as chairman of ARC.

It is only to be expected that elected government officials and
senior public servants usually seek advice and opinions from
whomever and wherever they wish, and there is nothing unique
about science, technology or science policy in this regard. A well-run
PRO is, on many such matters, particularly well qualified to provide
its province with sound advice, and will continue to do so even if its
government sees some advantage in setting up a separate, formal,
advisory structure. The evidence to date suggests that such bodies
are complementary to the PROs and do not tend to reduce their im-
portance, stature or effectiveness. This can take place, however, if
the province creates bodies which, like the PROs themselves, carry
out the third function designated earlier, namely, the operation of
facilities in support of industrial activity.

The provinces that have PRos have generally avoided creating
additional quasi-governmental, not-for-profit organizations which,
like the PROs, would have mandates and facilities devoted to the
scientific and technological support of industrial activity. This is un-
derstandable, particularly in the smaller provinces, if for no other
reason than the need to avoid fragmentation and duplication of al-
ready modest resources. However, in all provinces, pressures can
arise for the creation of special organizations. On occasion, these
could be considered to fill perceived gaps in the PRO’s activities.

In some cases, this may be related to a particular type of indus-
trial activity. This was undoubtedly one of the factors that recently
led the government of Alberta to create the Food Processing Devel-
opment Centre at Leduc. In other cases, the gaps in the PRO’s activi-
ties might be geographical in nature. With the exception of CRIQ,
which has laboratories in both Montréal and Québec, the PRO’s R&D
facilities are confined to a single city or metropolitan area, although
some of them have offices in other centres. The lack of a PRO’s pres-
ence in certain regions of a province can lead to dissatisfaction and
to political pressure on the government to rectify the situation. We
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detected some evidence of this in New Brunswick, although Ontario
is the province that has demonstrated the greatest inclination to es-
tablish a multiplicity of technology centres in various parts of the
province to provide scientific and technological assistance to indus-
try.

In Alberta, a number of organizations have been set up with
missions which could, conceivably, have been encompassed within
that of ARC: The Petroleum Recovery Institute and the Computer
Modelling Group in Calgary, and the Coal Mining Research Centre
in Edmonton. However, these are not strictly provincial bodies, in
that they have been jointly funded through the Alberta-Canada En-
ergy Resources Research Fund (ERRF).

In Ontario, over $100 million has been committed to a Tech-
nology Centres Program as one facet of the $1.5-billion five-year eco-
nomic development program announced in January 1981 under the
name of BILD. The program is named after the Board of Industrial
Leadership and Development, a Cabinet Committee of eight minis-
ters whose portfolios encompass “economic development and re-
gional interests”. Technology Centres have now been opened in six
different localities: Resource Machinery in Sudbury, Farm Equip-
ment and Food Processing in Chatham, Automotive Parts Tech-
nology in St. Catharines, Microelectronics in Ottawa, Advanced
Manufacturing (CAD/CAM*) in Cambridge and Advanced Manufac-
turing (robotics) in Peterborough. Thus, within a period of two years,
the Ontario government has multiplied by a factor of seven the num-
ber of localities where it can be seen to be providing scientific and
technological assistance to industry.**

Each of the new centres is a separate Crown corporation, with
its own president and board of directors responsible for program de-
velopment and direction.*** The government has said that “because
of the overlapping nature of so much high technology development
work, all the technology centres will be interlinked through a com-
puter data network which could allow information and ideas to be
shared among them”.4 Furthermore, all of the centres are under the
purview of a general manager, Development and Coordination, in
the Ministry of Industry and Trade. Nevertheless, one cannot avoid
being concerned with the lack of coordination as well as the difficulty
of avoiding fragmentation and duplication of effort as these centres
try to tackle the common problem of assisting small and medium-
sized manufacturing firms to acquire and use modern technology.

* Computer-Aided Design and Computer-Aided Manufacturing.

** ORF is located in the Sheridan Park Research Community in Mississauga, between
Toronto and Hamilton.

*** The two Advanced Manufacturing Centres have the same president and board.
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It seems quite evident that the activities of most of these centres
could have been embraced within the repertoire of ORF. Indeed, ORF
had previously made proposals on some of them. In the case of the
Automotive Parts Centre, ORF was asked for help in the preparation
of the business plan. Why, then, did the province choose to use six or
seven different agencies to carry out a task that could have been
given to one?

Rather than attempting to answer this question as it relates
specifically to Ontario, we will consider it in the generic sense, be-
cause the factors that can affect such decisions are in no way unique
to that province.

The PRO as a Central Agency

In the foregoing, we have concluded that the only kinds of quasi-
governmental, science and technology-oriented provincial bodies
that are likely to impinge on the role and effectiveness of the PROs
are those dealing with the provision of scientific and technological
assistance to industry, particularly to small and medium-sized enter-
prises.*

In earlier chapters, we have illustrated a number of ways in
which the PROs perform this service, and something about the na-
ture, size and number of companies served. The diversity of needs of
thousands of client companies has given the PROs a character some-
what like that of a modern medical clinic, where expert diagnostic
capability is backed up by in-house, as well as outside, specialists. On
the other hand, to set up a specialized centre dealing with a certain
kind of technology, and then require it to look for likely clients, is
like asking the brain surgeon or the heart specialist to advertise for
patients who might need their unique services, rather than having
them referred by the diagnostician or the general practitioner. The
PROs tell us that a great many of their clients are unable to make a
precise diagnosis of their technical problems, and hence to decide on
the nature of the particular technological “fix”, if any, that they
need.

Thus, attractive as it may sound to create a specialized institu-
tion named after and devoted to some exciting new technology, that
may not be the most effective method of implanting that technology
in industry. If, for any reason, a province feels that the creation of
such specialized institutions is necessary, or at least desirable, then
it should, at the same time, ensure that they are closely linked with
the province’s PRO. In that way they can take advantage of the PRO’s
knowledge of the needs of the small and medium-sized companies in

* We are not referring to the numerous university-based institutions, some mention of
which is made in chapter V.
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the province. At the same time, the individual centres, by being di-
rectly linked to the PRO, would be better able to take advantage of
joint federal-provincial arrangements and programs in which the
PRO serves as the provincial link; for example, the various elements
of NRC’s IRAP (IRAP-C, -F, -H, -L, -M, and -P), discussed in chapter III.

The central agency concept is likely to be attractive to federal
departments and agencies because it provides a simple and direct
way to touch base with relevant provincial agencies and issues. In
line with this is the recently restated policy of the Science Centre of
DSS to provide the PROs with information copies of all competitive Re-
quests for Proposals for contracts to be awarded under the Contrac-
ting-Out Policy. In this way, advantage can be taken of the wide
knowledge that the PROs have of industry in their provinces.

The Council of Maritime Premiers Committee on Research and
Development has also visualized a central agency type of role for the
PROs (in this case, NSRFC and NBRPC). In its 1981 report, the committee
noted that “the large and growing number of organizations which
can provide scientific and technical services to industry necessitates
the establishment of a means for matching firms which require such
services with the organization which can best provide them”.5 It
then goes on to recommend that “the Provincial Research Organiza-
tions expand their roles as reference sources for locating the scien-
tific and technical skills required by industry, whether they be found
in the public or private sectors, within or outside the region”.

The past decade has seen a significant increase, on the part of
the provinces, in the importance attached to science and technology
as a determining factor in economic progress. This interest is likely
to continue and to increase even further as they proceed to develop
their industrial policies. If a province is to achieve optimum benefit
from its own incentives and to deal with federal departments or
agencies in an effective and cooperative way, it cannot afford to frag-
ment its efforts. We therefore recommend that provincial govern-
ments should give serious consideration to the benefits that would ac-
crue if each were to recognize its own Provincial Research
Organization as the central provincial agency in matters dealing
with the delivery of scientific and technological assistance to
industry.

In making this recommendation, we do not wish to imply that
none of the PROs is now regarded as a central or lead agency in its
province; some of them are. Furthermore, it is not just up to the pro-
vincial government to regard the PRO as a central agency; the PRO it-
self must be willing and able to play this role. Not all of them are pre-
pared to do so. We therefore recommend that every Provincial
Research Organization should make an objective examination of the
state of its relations with its provincial government, of its degree of
awareness of the political factors likely to influence government
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policy, and of the steps that it should take to justify serving as the
province’s lead agency in the delivery of scientific and technological
assistance to industry.

The Association of Provincial Research Organizations: Its
Intra and Interprovincial Role

We have already noted in chapter III that a strengthened APRO could
serve more effectively as a vehicle for federal-provincial collabora-
tion. A strengthened APRO could also contribute a great deal to the
more effective use of the wealth of resources and expertise that the
provinces themselves now devote to industrial development through
science and technology, particularly if each of the PROs could act as a
central or lead agency within its own province, as suggested above.

If APRO has been only modestly successful in this regard in the
past, it is not because it is a voluntary organization, created by the
PROs themselves, rather than one created by the provincial govern-
ments. However, this explanation seems to have been the one
adopted by the Honourable Larry Grossman, former Ontario Minis-
ter of Industry and Tourism,* when he proposed the creation of a
Canadian Council of Research and Technology Centres as a formal
national organization “‘reporting to Ministers”.6 This proposal (al-
ready discussed in chapter III) has not been taken up by other prov-
inces; nor has it been followed up in Ontario.

Although each of the PROs is at “arm’s-length” from its provin-
cial government, they differ widely in the nature of their constitu-
tions and in the portfolios of the ministers through whom they re-
port to the legislatures and to the provincial governments. This does
not impede in any way their ability to cooperate, exchange informa-
tion or engage in joint projects, but these differences would place ma-
jor obstacles in the way of creating a body that would be *“coor-
dinated” through ministers.

However, if APRO is going to serve the best interests of the prov-
inces, it will have to become more than just an association of the
eight chief executive officers. It will need a secretariat, headed by a
full-time executive director, who, by becoming familiar with all as-
pects of the individual PROs and other relevant provincial bodies, will
undoubtedly uncover many avenues for fruitful collaboration across
and within provincial boundaries. There is no need for the upgraded
APRO to become a large and cumbersome bureaucracy, and it should
definitely avoid being regarded as a lobbying body looking for federal
handouts. We therefore recommend that the aforementioned As-
sociation of Provincial Research Organizations’ secretariat (see chap-
ter III, p. 71), headed by a full-time executive director, besides servic-

* Now the Ministry of Industry and Trade.
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ing the needs of the Provincial Research Organizations at the federal
level, should also have the function of becoming familiar with all as-
pects of the individual Provincial Research Organizations, as well as
other relevant provincial bodies, and thus contribute to the develop-
ment of avenues for fruitful collaboration across and within provin-
cial boundaries.
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V. The Provincial
Research
Organizations and
Academe: An
Essential Linkage*

If effective partnership arrangements between the PROs, industry
and governments are essential to Canada’s increased technological
performance, so too are strengthened linkages between the PROs and
academe. These ties are important not so much simply because it is
currently a practice in many industrialized nations to marry applied
university research to technological applications, but because the
PROs and academe have enjoyed a rather unique partnership that
has been historically conditioned, thus placing the PROs in a particu-
larly strong brokerage role for enhancing university-industry ties.
Before the establishment of the older PROs, the provincial universi-
ties, in most instances, provided the research infrastructure. Little
by way of research and development activity existed elsewhere.
Consequently, it was not surprising to find the political decision
makers considering the establishment of these PROs from two per-
spectives:

« the physical location of the PROs on or near a university cam-
pus so that fruitful interchange between the two organiza-
tions might result; and

« the establishment of the PROs as funding agencies, at least at
the outset, to sponsor applied research projects undertaken
at provincial universities.

* The examples cited in this chapter are meant to be illustrative of the initiatives in
the PrRo-academe linkage, and are not comprehensive.
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Furthermore, some of the younger PROs in their formative years,
such as CRIQ, developed close associations with universities by using
their facilities until they obtained separate laboratories.

All of the PROs have had direct, informal links with universities.
In some cases, such as ARC, the university was instrumental in pro-
viding both a location and research directions for the PRO. In others,
such as NBRPC and SRC, the provincial universities received grants-in-
aid for projects administered by the PROs; in the case of NBRPC, until
its own research laboratories were established. In yet other cases,
such as ORF, the original physical location near the university cam-
pus* was considered necessary to encourage meaningful interac-
tions between the PRO staff and academic faculty. There have also
been experiments to strengthen the regional coverage of PROs’ activi-
ties through collaborative arrangements linking the expertise of
provincial universities and colleges, such as that recently developed
by CRIQ. These are simply some examples of the wide range of link-
ages that exist between the PROs and academe. Many other types ex-
ist, some of which we note in the text. As in most collaborative ef-
forts, the partnership has had both positive and negative effects. We
will discuss some of these issues within the context of the historical
evolution of PRO-academe links.

The Historical Record and Issues Arising
Probably more so than the NRC-PRO relationship, the linkage between
the PROs and postsecondary institutions has had greater historical
roots, and has, in many cases, conditioned the evolution of the PROs’
technical assistance and research programs.**

A case in point is the early history of the first PRO to be estab-
lished, the Scientific and Industrial Research Council of Alberta
(SIRCA, later to become ARC). Created through the efforts of provincial
government officials, businessmen and academics at the University
of Alberta, SIRCA’s structure was to be largely influenced by the uni-
versity’s President, Dr. Henry Marshall Tory. He was particularly
taken by the model of the American Federal Bureau of Mines and
the University of Ohio whereby US authorities arranged for the
funding of economic and industrially oriented research to be con-
ducted by university researchers at the university. Modifying the
concept, Tory succeeded in convincing provincial authorities to help
fund the establishment of an Industrial Research Department in
1920 within the University of Alberta which would look specifically
into the areas of mineral and metallurgical research. A year later, it

* ORF was originally located on Queen’s Park Crescent, adjacent to the University of
Toronto.

** Although it is tempting to generalize here, we draw the readers’ attention to the
specificity of PRO-academe linkages.
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was felt that a separate organization should be established to pursue
this work, and SIRCA was born in January 1921. As a condition of its
establishment, the organization signed an agreement with the uni-
versity,
“for the services of members of the University staff to prosecute
the various classes of research work decided upon by the Council
and for the time, materials, laboratory and other accommoda-
tion required for the efficient performance of such work.”!
Thus, the legacy of PRO-university linkage was created from the
outset. In the case of ARC, the relationship with the University of Al-
berta was special. Its 1930 Act stipulated that the director of re-
search for the organization would be the president of the university.
During the Depression, the provincial government was forced to ter-
minate funding of ARC, and the University of Alberta stepped in and
absorbed ARC’s staff and laboratories in 1933, thus enabling its work
program to continue. This situation prevailed until 1942 when a
decision was made to reconstitute ARC under the terms of its 1930
Act. By the late 1940s, it became apparent that ARC’s research direc-
tion could no longer be maintained by the busy president of a grow-
ing university, and an amendment to the Research Council Act was
introduced, allowing the provincial executive council to appoint a di-
rector of research. ARC’s first fulltime incumbent to this position,
Dr. Nathaniel Grace, was appointed in 1951. With a new research
building established on the Edmonton campus in 1955, ARC was able
to pursue and expand its work in the area of industrial research.
Along with encouraging students to undertake their MSc theses
while in the employ of ARC, the council instituted postdoctoral fellow-
ships in the late 1950s to attract graduate students. ARC has since
severed all formal ties with the university, though it has some facili-
ties on campus. It still considers the university linkage essential and
this is maintained by its amended Act (1981), which stipulates that
two council members be nominated jointly by the governors of the
Universities of Alberta, Calgary and Lethbridge. Also, ARC is the
only PRO that has, at present, a position at the management level
designated “Liaison with Universities and other Institutions”. In its
long-range plan of 1979, ARC noted that its scope of contacts with the
universities would be extended, including “exchange of staff, partici-
pation of graduate students in research programs, joint seminars, vi-
siting professors, shared facilities and projects, university staff on
Research Council, advisory committees, employment of university
staff as consultants and research contracts with universities.”2 One
should also add that like all the other PROs, ARC promotes NRC’s IRAP-H
program, and the staff of ARC occasionally undertake technical direc-
tion of work done by university and technical college students for in-
dustrial firms.*

* In 1982, 17 undergraduate students were employed in participating firms across Al-
berta and were supervised by ARC staff. The students were from several educational in-
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In having such a long and strong association with academe, ARC
has constantly had to be vigilant lest the linkage with the universi-
ties affect its research program in such a way that the balance be-
tween short-term and exploratory work becomes tilted too heavily
towards the latter. This could create problems in a hybrid research
organization such as a PRO because it would have a tendency to orient
the research programs into areas which would not necessarily re-
spond to current needs of the province’s industrial infrastructure.
What some have called ‘fundamentalization’, or goal displacement
in such applied research institutes is a common phenomenon.4 In the
case of ARC, criticisms in the past were made of'its overly ‘academic’
thrusts, and one corrective measure can be seen in the current direc-
tions of the organization to increase the short-term contracting ac-
tivity for the manufacturing sector in relation to exploratory work.

ARC is not alone in having to address its organization’s tendency
for goal displacement. All of the PROs have had to deal with the issue
of'balance in their research program at one time or another. Indeed,
William Stadelman of ORF probably summed up the perennial
dilemma facing his and other PROs when he said,

“once, we were an elite, aloof and academic body that conde-

scended to suspend our scientific preoccupations to deal with in-

dustrial problems brought to us by industrial research associa-
tions. Now we are an intensely industrially oriented body that
sells industrialists our services in the knowledge that they are
immediately relevant to particular companies.”®
Of course, Stadelman and his confréres have continued to recognize
the need for a healthy mix between exploratory and short-term re-
search work within the PROs.

The establishment of independent facilities and laboratories by
the PROs can be regarded as an indicator of their maintenance of an
“arm’s-length’ relationship with universities. In the case of ARC, an
independent laboratory building was erected and occupied in 1955.
Although both ORF and BCR had their own facilities from the outset,
on or near university campuses, ORF physically relocated to Sheridan
Park in 1967, which was partially a reflection of the contract and in-
dustrial re-orientation of the organization. This move had been
preceded in 1966 by the transfer of ORF’s parasitology group to the
University of Toronto, the termination of its Department of Math-
ematical Statistics, and the transfer of its scholarship and research
grants activity (carried on since 1955) to the precursor of the present
Ministry of Colleges and Universities.

stitutions including the Universities of Alberta and Calgary, the Southern Alberta In-
stitute of Technology, Lethbridge College and Olds Agricultural College.3
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Both src and NBRPC followed similar paths in their formative
years. Each served as a grants-in-aid agency to foster university-
based research for mission-oriented projects: NBRPC, until 1965 when
it established a laboratory on the campus of the University of New
Brunswick; and Src, until 1958 when it became a full-fledged inde-
pendent research establishment.* It is worth reviewing, in the case
of'SRC, the limitations imposed by its early history when it was solely
a university research funding agency. In its brief to the Senate Spe-
cial Committee on Science Policy, SRc claimed that because of this:

o work was not easily intensified upon the most urgent or im-
portant projects;

e the research program could be expanded according to need
but was dependent in magnitude on the availability of
graduate students;

e projects requiring the participation of several academic dis-
ciplines were difficult to organize;

e continuance of a research project through development to
application was difficult.6

Essentially, these impediments to conducting applied research
and technical assistance programs for industry arose largely from
having to operate within the institutional style of a university dedi-
cated to teaching and fundamental research, both of which were
largely outside the scope of SRC’s mandates. The resulting tension
was inevitable. SRC, however, still maintains ties with the Universi-
ties of Saskatchewan and Regina. Like ARC, its amended Act (1978)
stipulates that at least three council members should come from the
faculty of these universities. Furthermore, SRC is the only PRO to
maintain a scholarship and grants-in-aid program in areas signifi-
cantly beneficial to the development of the province. The rationale
for continuing the university program, according to SRC’s executive
director, is that the organization, as the only provincial research
body capable of providing such funds, has a responsibility to foster
this work. In 1981, SRC administered 18 grants-in-aid total-
ling $108 000.7

SRC also maintains effective links with academics, particularly
through collaborative work in the slurry pipeline transport studies.
For their part, Saskatchewan’s universities use SRC’s expertise and
facilities on an irregular basis. SRC obtained $200 000 in contract
work from the universities as clients in 1981-82.

The two newest PROs, although not directly linked with universi-
ties at the outset, exhibited comparable developments. Each had a
prolonged start-up phase. MRc, although established in 1963, was
not very active until 1971, when it served in the provision of direct
technical assistance to industry as well as grants for research in the

* SRC continued its grants-in-aid program, however.
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universities and the private sector.* Its first permanent buildings
were opened in 1978 (Canadian Food Products Development Centre)

and 1980 (Industrial Technology Centre).
CrIQ had some initial start-up difficulties in 1969. It rented

laboratories in Québec, Sherbrooke and Dorval until 1975, when its
proper facilities within the Complexe scientifique in Sainte-Foy (a
suburb of Québec) were completed, and the Université de Sher-
brooke microelectronics group was transferred to Montréal. CRIQ’s
establishment of its own laboratories was a question of serious de-
bate by the academic community prior to its creation. As early as
1961, the Principal of McGill University, F. Cyril James, voiced the
concerns of many university researchers when he testified to Qué-
bec’s Royal Commission on Education:

“I think that we feel rather opposed to the development of
laboratories and institutes for research in the hands of govern-
ment . ... And we feel, therefore, that in this Province of Qué-
bec, and indeed in other contexts too, as much as possible of the
fundamental research which the government and business are
financing should be conducted by university people inside the
university and that the creation of outside laboratories and in-
stitutes separate from the university should be kept to the bar-
est minimum, even if it exists at all”.?

Such a sweeping statement did not foresee, of course, the rise of
university-based research institutes per se, but its philosophy ex-
presses relatively well the tensions between those responsible for ad-
vocating the creation of CRIQ in 1969, ** and portions of the academic
community. In fact, early versions of a PRO-like, quasi-governmental
organization in Québec envisaged a body that would assist the devel-
opment of academic rather than industrial research, and the fear
was that if such an industrially oriented body created its own
laboratories, depletion of good researchers from the universities
would result.

It was within this context that CRIQ, in its early years, had to op-
erate, and whereas its mandate was explicitly in the area of research
in applied science and the gathering and diffusion of technical and
industrial data, pressures from academe nevertheless served in-
directly to focus CRIQ’s directions. With an examination and re-
orientation of its objectives in 1975 towards “contribuer au déve-
loppement économique du Québec en favorisant 'innovation dans
les sociétés manufacturiéres québécoises”19, CRIQ chose to focus
deliberately on Québec’s small and medium-sized businesses.

* In 1969, the University of Manitoba had proposed the organization of an Institute
for Development and Applied Research. The institute was to have provided a resource
for contract R&D to Manitoba’s small and medium-sized manufacturers, but it never
got off the ground.8

** Notably, the Chambre de commerce du Québec, the ministére de I'Industrie et du
Commerce and I’Association canadienne-francaise pour I’'avancement des sciences.

94



One could argue that CRIQ’'s subsequent development has been
conditioned, to a certain extent, by events in its early period. Cur-
rently, it is the only PRO, with the exception of NBRPC, to have formal
agreements with the university sector. In this context, CRIQ acts as a
technology broker for some Québec universities by helping commer-
cialize worthwhile research projects. The arrangement is a nonex-
clusive one, allowing participating universities to turn to other or-
ganizations for assistance if they so wish.

CRIQ markets the results of university research by conducting
innovation and technical feasibility studies, market assessments, de-
velopment for production, licensing and follow-up. CRIQ has agree-
ments with Université Laval (1979), I'Institut national de la recher-
che scientifique (1980), Université de Sherbrooke (1980), Ecole
Polytechnique de Montréal (1981) and McGill University (1983). The
CRIQ-Laval entente is the earliest and probably the most developed
agreement. According to some sources, the university deliberately
avoided creating its own infrastructure for industrial research (cur-
rently fashionable in many Canadian universities) and used the exp-
ertise at hand in CrIQ. CRrIQ evaluates market possibilities of univer-
sity inventions and has been instrumental in finding commercial
partners to undertake the results of university-based research. To
date, 25 projects have been initiated, of which three have led to com-
mercialization.!l The agreement also provides for Laval graduate
students to undertake thesis work at CRIQ under salary.

Most recently, CRIQ has been participating in the elaboration of
specialized technical centres within Québec’s community colleges,
Colléges d’enseignement général et professionel (CEGEPS). The con-
cept of these specialized centres attached to CEGEPs was first mooted
in the Québec government’s 1978 white paper on colleges!? as a
method of increasing CEGEPs’ interaction with local business com-
munities and contributing to the technological development of key
sectors of the province’s economic activity. While not disturbing the
teaching function of the colleges, this mandate would extend their
role into applied research, technical assistance and information dis-
semination. Following the white paper, Québec’s Conseil des Col-
leges was asked to formulate advice to the Minister of Education sug-
gesting ways in which these centres could be implemented.13

As a result of this initiative, about 20 CEGEPs have undertaken
the development of feasibility studies for Québec’s Minister of Edu-
cation identifying areas of strength that would be particularly suita-
ble for establishing specialized technology centres. In several in-
stances, CEGEPs possess equipment and laboratory facilities that
apparently are under-used and could be promoted more aggressively
towards regionally based industries, particularly Québec’s “petites
et moyennes entreprises”’ (SMEs). CRIQ's established expertise in dis-
seminating industrial and technical information to this sector has
made it a logical partner and adviser for assisting the CEGEPs in these
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matters. Currently, the CEGEPs in Trois-Rivieres, Saint-Hyacinthe
and Victoriaville are exploring, through CRIQ’s assistance, the possi-
bility of establishing specialized technology centres. Each of these
CEGEPs has a particular strength: Trois-Riviéres, in metallurgy and
welding; Victoriaville, in furniture design; and Bourgchemin (Saint-
Hyacinthe), in textiles. Although none of these has yet created a spe-
cialized centre, serious negotiations, in which cRIQ will play a signifi-
cant role, are underway with the Québec government. The creation
of the first of several regionally based technology centres linked to
CEGEPs is imminent. As an interactive concept, the idea of linking a
province’s research infrastructure through its educational institu-
tions with a PRO’s well-established expertise is a fascinating experi-
ment and one which can only be multiplied throughout Canada in
the near future.*

This is a concept we find highly attractive, as it will allow the
PROs to expand their regional presence. We therefore recommend
that the Provincial Research Organizations should give due consider-
ation to expanding their linkages to the technical and community col-
leges within their respective provinces, as well as with the universi-
ties, with a view to enhancing technical assistance programs for
industrial sectors whose needs have not always been addressed in the
past.

The Changing Landscape

In many cases, history has conditioned the relationship between the
PROs and academe. However, what has been the effect on the PROs of
the almost exponential growth of university-based industrial re-
search institutions in Canada, particularly since the mid-1960s?**
Has this institution building made the work of the PROs irrelevant?
Have there been attempts to urge the PROs to collaborate and partici-
pate in creating these institutions? What have been the academic in-
stitutions’ responses to the PROs’ work? What has been the strategy
adopted by the PROs in response to these initiatives?

These, of course, are crucial questions in assessing the role of the
PROs within their respective regions, but complete answers can only
be given pending a comprehensive review and assessment of the cur-
rent political economy of university research in Canada. However,
preliminary evidence indicates that the situation varies from prov-
ince to province. Some argue that the PROs have “missed the boat” in
not taking active roles, if not leadership, in the development of in-
dustrially oriented, university-based research centres. In fact, some

* British Columbia’s Discovery Foundation is now experimenting with the concept of
developing high-technology business centres linked to several regional college cam-
puses.14

** We have addressed this question in discussing federally initiated programs in chap-
ter I1I.

96



even claim that the PROs were unaggressive in not seizing an oppor-
tunity to add to their network of research and technical capabilities.
On the other hand, there are those who are thankful for the non-
hegemonic tendency of the PROs, and consider the vast array of insti-
tution building at the university level a healthy contribution to the
research infrastructure. Indeed, some of the PROs have been guilty,
on occasion, of believing defensively that contract work would be lost
with the creation of new specialized research institutes.

The PROs have continually wrestled with the effects of this
changing landscape. Take the example of industrial research insti-
tutes within Canadian universities charged with the administration
and public relations of contract research of the academic staff. It has
been suggested that these institutes could be associated with the
PROs. In many cases, a referral service could be instituted whereby
specialized work or expertise that does not exist within a university
could be performed by the PRO. Also, PRO membership on the govern-
ing board of universities would encourage collaboration. This has
been one proposal put forth for strengthening the PRO-academe rela-
tionship. It is at the root of the stance developed by the Council of
Maritime Premiers Committee on Research and Development when,
in its report on technological innovation, it recommended that:

“the Provincial Research Organizations expand their roles as

reference sources for locating the scientific and technical skills

required by industry, whether they be found in the public or pri-
vate sectors, within or outside the region.”15*

Although the recommendation was directed solely at NSRFC and
NBRPC, we feel that based on our interviews, such a role should be en-
couraged in all the PROs.

Recent Trends

Despite sporadic difficulties and ad hoc linkages that have emerged
in the past, it is increasingly evident that the PROs must play a more
active and collaborative role in relation to university-industry in-
teraction. Provincial governments are recognizing the pivotal role
that the PROs can play, and already there are indications of this real-
ization. CRIQ’s role as a chosen instrument has been noted. In
another instance, NBRPC, along with the New Brunswick Community
College,** the University of New Brunswick and Université de
Moncton, will provide the locus for a manufacturing technology cen-
tre sponsored by the provincial Department of Commerce and Devel-
opment. Furthermore, both NBRPC and the University of New Bruns-

* We stress this same point in chapter IV, p. 85-86.
** With branches in Saint John, Moncton and Bathurst.
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wick have recently struck a joint committee to address potential
areas of collaboration.

NSRFC, an organization which in its early years promoted the
use of research facilities at the Nova Scotia Agricultural College and
Acadia University, is currently actively involved in the development
of the Applied Microelectronics Institute with Dalhousie University
and the Technical University of Nova Scotia.

'BCR has become involved in several ways with the local universi-
ties. The core grant from the provincial government for research on
compressed natural gas as an alternative motor fuel requires close
cooperation with the University of British Columbia. BcRr’s efforts in
promoting a Western Foundation for Advanced Industrial Tech-
nology has also involved the active participation of academics. These
and other initiatives at the PRO-academe interface have demon-
strated the growing prevalence of collaborative efforts.

It should be noted here that the initiatives are two-way, with the
PROs taking the lead in some instances, and the academic milieu in
others. One final example will serve to illustrate how this interac-
tion benefits both institutions. All of the PROs are currently involved
in delivering NRC’s IRAP-H program, which pays the salaries of univer-
sity and technical college students who assist small businesses with
various technically related problems. The benefits of such a program
are several: the PRO is put in contact with students; the academic in-
stitution is able to expose its students to the industrial milieu; and
the business can benefit by way of cost savings or ultimate employ-
ment of the student. Furthermore, the program permits either a
staff member of a PRO or a faculty member of the academic institu-
tion to act as a technical adviser on various projects, a situation that
can lead to further work under IRAP-H, and provide both organiza-
tions with better information on the industrial engineering prob-
lems in small firms. We therefore recommend that the National Re-
search Council should undertake an evaluation of IRAP-H as a
mechanism for achieving collaboration between the Provincial Re-
search Organizations, academe and industry, and be prepared to in-
crease financial support for it, if warranted.

We have seen that the evolution of the PRO-academe interface
has had a somewhat checkered course. To argue that the path has al-
ways been straight and will remain so would be fatuous. However,
the changing landscape needs to be seriously addressed by both part-
ners, the PROs and the academic community alike. Current trends
appear to indicate that collaboration is increasing, if only because
action to the contrary would be counterproductive. The legacy of
PRO-academe linkages is well established, and it is essential that
joint collaboration be maintained and enhanced where appropriate.
Furthermore, in the present environment of increasing interaction
between university and industry, the PROs ‘hands-on’ experience
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with both sectors places them in a unique position to play a broker-
age role and to effect stronger and more appropriate ties between
these solitudes.
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VI. Summary and
Recommendations®

This study has dealt with the unique, quasi-governmental, not-for-
profit provincial agencies known as the Provincial Research Organi-
zations. They are eight in number: B.C. Research, Alberta Research
Council, Saskatchewan Research Council, Manitoba Research Coun-
cil, Ontario Research Foundation, Centre de recherche industrielle
du Québec, New Brunswick Research and Productivity Council, and
Nova Scotia Research Foundation Corporation. Although their in-
dividual constitutions vary from province to province, their common
purpose is to make available the fruits of research likely to be benefi-
cial to the provinces and to the nation as a whole, with particular
emphasis on industrial development. This they do by undertaking
research and development work and by making available technical
information, advice, and know-how, as well as by providing analyti-
cal and testing services. In assuming this role, they serve as veritable
research arms for thousands of small and medium-sized enterprises,
an important segment of industry for employment and the creation
of wealth in the country. They also serve as significant instruments
in realizing both federal and provincial strategies for technological
development by maintaining and enhancing technology transfer, in-
dustrial productivity and innovation.

The PROs, however, do not operate in a vacuum. They have been
conditioned, to a large extent, by their environments, with their his-
torical, socioeconomic and political factors. We have attempted to
delineate the characteristics of these factors and their impact on the

* This chapter can be viewed as an “executive summary”. However, although it con-
tains all of the major recommendations made in the previous chapters, it omits most
of the background behind those recommendations as well as several subsidiary recom-
mendations. .
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effectiveness and relevance of the PROs. In doing so, we first pre-
sented, in chapter I, some factual information about the organiza-
tions, together with a very broad overview of the changing environ-
ment in which they find themselves. We followed this in chapters II,
II1, IV and V with a closer look at their relations with four different
sectors in turn: industry, federal departments and agencies, provin-
cial governments and, finally, universities and colleges.” This ap-
proach was somewhat arbitrary because of the many interactions
that occur among these sectors, and, as a result, recommendations
addressed to the same body sometimes appear in different chapters
of the study.

Whereas this approach seemed best for the purpose of develop-
ing our recommendations, it is not the best for displaying them in
the most coherent form. Therefore, in the present chapter, we have
chosen to summarize our findings and present our recommendations
in a sequence more closely related to the bodies concerned. In this
connection, it seems appropriate to consider, first of all, those find-
ings that relate to situations that are under the sole control of the
PROs themselves.

Our study has left us with no doubt about the important role
that the PROs can play, both provincially and nationally, and tes-
timony to this appears throughout the study. However, in some
cases, they have tended to lag behind the rush of events, rather than
becoming involved in them. We therefore recommend that:

1. Every Provincial Research Organization should make an
objective examination of the state of its relations with its
provincial government, of its degree of awareness of the
political factors likely to influence government policy, and
of the steps that it should take to justify serving as the
province’s lead agency in the delivery of scientific and
technological assistance to industry.

(pp. 77, 86-87)

The ability of the PROs to react in unison to issues that affect
them all, both at the federal and provincial levels, has traditionally
found expression in the Association of Provincial Research Organi-
zations (APRO). In our view, this vehicle should be strengthened. As a
voluntary body, APRO has largely been reactive, and it has had virtu-
ally no permanent capability to marshal and communicate informa-
tion and data of concern to its members and, indeed, to the public at
large. We therefore recommend that:

2. The Association of Provincial Research Organizations
should give serious consideration to the establishment of a

* An early draft of chapters I, IT and III, including the recommendations made in
those chapters, was circulated among members of the Science Council and a number
of federal government officials in February 1983.
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permanent clearinghouse office (secretariat) that will act
as a service arm to the organizations by providing infor-
mation and data on matters that affect all of them.
(pp. 18, 71)
Furthermore, a strengthened APRO could also contribute a great
deal to the more effective use of the wealth of resources and expertise
that the provinces themselves now devote to industrial development
through science and technology. Thus, if APRO is going to serve the
best interests of the provinces, it will have to become more than just
an association of eight chief executive officers. We therefore recom-
mend that:

3. The proposed Association of Provincial Research Organi-
zations’ secretariat, headed by a full-time executive direc-
tor, besides servicing the needs of the Provincial Research
Organizations at the federal level, should also have the
function of becoming familiar with all aspects of the in-
dividual Provincial Research Organizations, as well as
other relevant provincial bodies, and thus contribute to
the development of avenues for fruitful collaboration
across and within provincial boundaries.

(pp. 87-88)

One of the potentially fruitful areas for intraprovincial, and pos-
sibly even interprovincial linkages is with the academic sector, an
avenue already pioneered by CRIQ. Such collaboration has historical
roots and has conditioned the evolution of the PROs to some extent.

We therefore recommend that:

4. The Provincial Research Organizations should give due
consideration to expanding their linkages to the technical
and community colleges within their respective provinces,
as well as with the universities, with a view to enhancing
technical assistance programs for industrial sectors whose
needs have not always been addressed in the past.

(pp. 95-96)

There have been few times when the provinces were in greater
need of the kind of help and advice that can be provided by a well-
run, broadly based PRO, scientifically and technologically up-to-date
and in close touch with industry. One measure of the state of health
of the provincial government-PRO relationship is the size of the pro-
vincial grant in relation to the total expenditure of the PRO. If this fig-
ure is too low, the PRO will not be able to serve the best interests of
the province. If it is to address the needs of small and medium-sized
enterprises through the provision of free or low-profit services, and
also undertake longer-term research and development directed
towards the economic development of the province (exploratory

R&D), reliance on contract income to too great an extent makes it

difficult for the PROs to maintain themselves as viable organizations.
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Thus, we feel that the size of the provincial grant has a very impor-
tant bearing on the ability of a PRO to play an effective role in the ser-
vice of its province. We therefore recommend that:

5. If the provincial grant to a Provincial Research Organiza-
tion is in the order of 30 per cent of its total expenditures or
less, the province should recognize that its best interests
may be in jeopardy, and take immediate steps to investi-
gate and remedy the situation.

(pp. 38-42; 78)

However, the province must do more than this. If it is to achieve

optimum benefit from its own initiatives, and also have dealings

with federal departments and agencies in an effective and coopera-

tive way, it cannot afford to fragment its efforts. We therefore recom-
mend that:

6. Provincial governments should give serious consideration
to the benefits that would accrue if each were to recognize
its own Provincial Research Organization as the central
provincial agency in matters dealing with the delivery of
scientific and technological assistance to industry.

(pp. 85-86)

A significant part of the activity of every PRO consists of the im-
plementation or delivery of federal programs directed to the applica-
tion of science and technology to industrial development, particu-
larly those concerned with small and medium-sized enterprises that
comprise the bulk of the PROs’ clientele. By far the majority of these
firms do not have, and are unlikely to ever have, their own indige-
nous R&D capability, and yet they provide a very significant part of
our employment as well as of value-added. Very few of them fall into

the class of glamorous “hi-tech” firms, and yet recent studies of a

new type, undertaken in the United States, suggest that they may be

even more important as creators of employment than one might ex-
pect from the kind of surveys that are currently carried out in

Canada. We therefore recommend that:

7. A study of the dynamics of job creation and elimination in
Canadian industry should be undertaken as soon as possi-
ble by Employment and Immigration Canada, in collabora-
tion with Statistics Canada and the Minister of State for
Small Business and Tourism. The methodology should be
similar to that used by David L. Birch, at the Massa-
chusetts Institute of Technology, suitably modified and
adapted for application in Canada.

(pp- 29-31)

NRc was the first federal agency to address the scientific and
technological needs of Canadian industry. Almost 40 years ago, it
undertook to provide technical information, primarily to small and
medium-sized enterprises with no R&D capability, and over 20 years
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ago it initiated a program of grants-in-aid for projects in companies

that had such a capability. At the present time, its Industry Develop-

ment Office operates two broad programs of remarkable scope: PILP,
designed to transfer technology developed in government laborato-
ries to industry, and IRAP. The latter, through six sub-programs (IRAP-

C, -F, -H, -L, -M and -P), addresses the needs and capabilities of a wide

variety of industrial concerns, both large and small. IRAP-C and -F pro-

vide technical information and industrial engineering advice,
primarily to small and medium-sized companies, through the agency
of field officers. IRAP-H covers the salaries, during the nonacademic
term, of upper-year students in colleges and universities who under-
take projects in small firms under the guidance of faculty members
or members of the professional staff of a PRO. IRAP-L provides funds to
a company to cover the cost of a project carried out by a consulting
firm or a PRO. IRAP-M is designed to encourage companies to solve
their technical problems either with their own staff or with the help
of some research organizations, such as a PRO. IRAP-L and -M grants
are restricted to firms having fewer than 200 employees. IRAP-P is the
original IRAP, initiated in 1962; it covers about half the cost of re-

search projects carried out by companies that have their own R&D

capability.

As a result of long-standing arrangements with NRc, about half
of the field officers associated with the implementation of IRAP-C and
-F are stationed at PROs and subsidized, in part, by NRC. These people
serve as a vital link in helping the smaller companies, in particular,
to acquire the essential technical information and advice necessary
to improve their productivity and competitiveness and to keep at the
forefront of technological developments. However, possibly because
of external pressure to emphasize R&D and R&D targets, NRC has
tended to waver in its support of PRO-based field officers, and in the
Estimates for 1983-84, tabled in the House of Commons in February
1983, its contribution to “Provincial Research Organizations and Re-
search Institutes” is slated to be three per cent less than it was in
1981-82, two years before. We therefore recommend that:

8. The National Research Council should revise its priorities
in relation to its support for the application of science and
technology to industrial development by placing greater
emphasis on the needs of small companies.*

(p. 34)

With particular reference to its support for IRAP-C and IRAP-F, we
recommend that:

* On 3 May 1983, the Honourable Donald J. Johnston, Minister of State for Science
and Technology and for Economic Development, announced that $20 million would be
made available to NRC over the next two years to expand its IRAP sub-programs serving
small and medium-sized businesses (IRAP-C, -F, -H, -L, and -M), including the number of
field officers attached to the PROs.
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9. The National Research Council should plan on tripling the
number of field officers attached to the Provincial Re-
search Organizations within a period of two years, placing
special emphasis on the introduction of new technology by
using those trained in the principles of industrial engi-
neering.

(pp. 34-35)

In implementing the last recommendation, cognizance must be

taken of problems that have arisen in the past regarding the amount

of the person-year contribution made to the PROs in support of field

officers. This has even been changed in the middle of a fiscal year. We
therefore recommend that:

10. The National Research Council and the Association of Pro-
vincial Research Organizations should make a detailed
analysis of the costs of providing field officers for IRAP-C
and IRAP-F, and agree to a cost-sharing arrangement that
will provide for equitable and stable funding.

(p. 35)
Besides carrying out their responsibility for implementing IRAP-

C and IRAP-F, the field officers attached to the PROs also “market” the
other IRAP sub-programs for NRC, particularly IRAP-L, -H and -M, which
relate to smaller companies. As a result, the PROs have a very good
idea of the number of companies that could benefit from these pro-
grams. Our enquiries, directed to the PROs and others, elicited the
view that there were far more small and medium-sized companies
that could benefit from IRAP-L than could be handled with the funds
available. We therefore recommend that:

11. The National Research Council, in cooperation with the
Provincial Research Organizations, should examine the
possibility of increasing the productivity, competitiveness
and innovative capability of small and medium-sized en-
terprises in all 10 provinces through the mechanism of
IRAP-L, and be prepared to increase greatly the financial re-
sources assigned to that sub-program, should such action
appear to be justified.

(p- 55)

The IRAP-H sub-program has the interesting feature that it can

use the expert knowledge of the PROs to identify companies that can

best take advantage of the assistance provided by college or univer-
sity students. We therefore recommend that:

12. The National Research Council should undertake an
evaluation of IRAP-H as a mechanism for achieving collabo-
ration between the Provincial Research Organizations,
academe and industry, and be prepared to increase finan-
cial support for it, if warranted.

(pp. 97-98)
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Our final recommendation relating to NRC has to do with PILP. At
present, this program is restricted to the transfer to industry of tech-
nology developed in federal government laboratories. We recom-
mend that:

13. The National Research Council should give serious consid-
eration to extending the scope of its Program for Industry/
Laboratory Projects (PILP) to include the transfer of tech-
nology from Provincial Research Organizations and other
provincial technology-generating organizations to indus-
try.

(pp. 55, 56)

IT&C has also developed a number of programs that have in-
volved the participation of the PROs, such as CATs, PDMP and EDP. With
its focus on assisting small and medium-sized enterprises in the
manufacturing and processing sectors, EDP is particularly well suited
for the capabilities existent in the PROs. Some of them, in fact, have
assisted the SMEs in applying for EDP grants. In doing so, the PROs are
usually in an excellent position to receive subcontracts from success-
ful applicants. The EDP-financed work of some of the PROs constitutes
an important element of their bridging function in developing both
future markets for their expertise, and in assisting SMEs to achieve a
starting point from which to develop into technologically mature
businesses. We therefore recommend that:

14. All of the Provincial Research Organizations should make
a systematic effort to use the Enterprise Development Pro-
gram as a means of enhancing their delivery of technologi-
cal assistance to small and medium-sized enterprises.

(pp. 68-69)

Many of the difficulties that have arisen between the PROs and
federal departments and agencies derive from their unique nature -
quasi-governmental and not-for-profit — and yet receiving much (in
some cases, most) of their income from contracts with industry. Al-
though Canada has not been without its unique features and institu-
tions, their existence tends to worry many individuals, who prefer to
deal with conventional concepts and categories. This appears to be at
the root of most of the problems that have arisen in connection with
the federal government’s Contracting-Out Policy for requirements
in science and technology. In many cases, the PROs have had dif-
ficulty in being recognized as legitimate performers. In fact, they
have succeeded in averaging only 1.6 per cent of the total value of
contracts awarded by DSs since the Contracting-Out Policy was in-
stituted in 1973. In large part, this is a result of the inability of the
PROs to make their case clearly understood to those who are in a posi-
tion to rectify the problem, combined with a general misunderstand-
ing on the part of the federal government as to the special nature of
the PROs. One step towards eliminating this problem would be for the
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federal government to recognize the status of the PROs as unique,

quasi-governmental research organizations when categorizing

them. We therefore recommend that:

15. The Department of Supply and Services, in matters relat-
ing to the awarding of science and technology contracts,
should consider treating the Provincial Research Organi-
zations as a category in its own right.

(p. 60)
However, the issue is more complex than one of definition. The

PROs have maintained that greater access to DSS contracts would help
to preserve and expand their technical capability and, consequently,
would increase their ability to assist the large number of industrial
firms that have difficulty in undertaking their own research and de-
velopment. Thus, the need for the PROs to ameliorate their bridging
function in bringing firms up the learning curve in science and tech-
nology can be substantially enhanced through their greater partici-
pation in the Contracting-Out Policy. Furthermore, the PROs have a
legitimate argument in maintaining that they be placed on a par
with the service sector, a recommendation that was, in fact, sup-
ported by the Senate Special Committee on Science Policy. Thus,
where a PRO is clearly qualified to fulfill a specific science and tech-
nology requirement, the award of a contract should be based strictly
on technical merit. We therefore recommend that:

16. When considering the award of contracts to organizations
outside the primary and secondary sectors, those responsi-
ble for the Contracting-Out Policy should recognize the
ability of the Provincial Research Organizations to tender,
where technically appropriate, on the same basis as the
service sector.

(pp. 63-65)

The PROs, for their part, must make a greater effort to market

their expertise to the client departments concerned, and to com-

municate more effectively their mandates to senior officials responsi-

ble for the policy. Also, the PROs’ brokerage mandate, to link their

expertise with that available in other organizations, should be en-
hanced. We therefore recommend that:

17. The Provincial Research Organizations should, when
technically qualified to bid on DSS contracts, consider sub-
mitting proposals jointly with industrial performers, and
further, they should adopt a more aggressive stance in
marketing their eligibility as subcontractors for work con-
tracted out to these industrial performers.

(p. 65)

In considering the implementation of these recommendations,

the PROs, NRC, governments and other actors should bear in mind the
spirit within which we have made these remarks. Collaborative and
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effective partnership would best describe the underlying message. If
the PROs are to play a full and successful role in evolving industrial
and technological strategies, then both the PROs and those with
whom they interact must approach the subject in a spirit of partner-
ship. Indispensable contributions to Canada’s welfare will be re-
quired from each partner. It follows that such a partnership requires
that each partner accept his full responsibility.
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Appendices

Appendix 1 - List of the PROs*

Alberta Research Council (ARC)
4445 Calgary Trail South, Edmonton, Alberta, T6H 5R7
Chairman of the Board of Directors: Mr. E.C. Musgreave, Mem-
ber of the Legislative Assembly
President: Dr. G.G. Cloutier

B.C. Research* (BCR)
3650 Wesbrook Mall, Vancouver, British Columbia, V6S 212
Chairman of the Board of Management of the British Columbia
Research Council: Mr. W.R. Steen, Vice-President Finance and
Secretary, B.C. Forest Products Ltd.
Executive Director: Dr. V. Alan Mode

Centre de recherche industrielle du Québec (CRIQ)
333, rue Franquet, Sainte-Foy, Québec, G1V 4C7
Président et directeur général: M. Guy Bertrand

Manitoba Research Council (MRC)
533 — 155 Carlton St., Winnipeg, Manitoba, R3C 3H8
Chairperson: Marion Vaisey-Genser, Associate Dean and Acting
Dean, Faculty of Graduate Studies, University of Manitoba
Executive Director: Dr. G.S. Trick

New Brunswick Research and Productivity Council
(NBRPC)
College Hill Rd., Fredericton, New Brunswick, E3B 5H1
Chairman: Dr. K.V. Cox, President, New Brunswick Telephone
Company
Executive Director: Dr. Claude Bursill

* The executive directors of three of the PROs, SRC, ORF and NBRPC, are retiring in 1983,
and Dr. Cloutier of ARC is resigning to become Vice-Président, Technologie et Affaires
internationales of Hydro-Québec.
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Nova Scotia Research Foundation Corporation (NSRFC)

100 Fenwick St., Dartmouth, Nova Scotia, B2Y 3Z7
Chairman of the Board and President: Dr. J.E. Blanchard

Ontario Research Foundation (ORF)

Sheridan Park Research Community, Mississauga, Ontario,
L5K 1B3

Chairman of the Board of Governors: Dr. D.A. Chisholm, Presi-
dent, Innovation and Development, Northern Telecom Ltd., and
Chairman of the Board and President, Bell Northern Research
Limited

President: Mr. W.R. Stadelman

Saskatchewan Research Council (SRC)

30 Campus Dr., Saskatoon, Saskatchewan, STN 0X1
Chairman of the Council: The Honourable Gordon Currie, Min-
ister of Telephones

Executive Director: Dr. T.P. Pepper

Association of Provincial Research Organizations (APRO)

President: Dr. T.P. Pepper, Executive Director, Saskatchewan
Research Council

Vice-President: Mr. W.R. Stadelman, President, Ontario Re-
search Foundation

Secretary-Treasurer: Dr. Claude Bursill, Executive Director,
New Brunswick Research and Productivity Council

Harriette de Kovan, Manager, Industrial Policies Branch,
Ontario Ministry of Industry and Trade, Toronto.

* B.C. Research is the technical operation of the British Columbia Research Council.
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Appendix 2 - Relevance of PROs to Prince Edward Island
and Newfoundland

Reference has been made in this study to the important role that a
PRO can play in its own province. One might then ask why PROs have
not been established in Prince Edward Island and Newfoundland.

The relatively small population of Prince Edward Island would
not, in itself, preclude the setting up of a PRO, if the services that it
could provide were needed and not otherwise available. However, a
quasi-governmental, laboratory-based organization like a PRO should
not be created unless there is a market for its “products”.* When the
present eight PROs were established, there was a clear need for their
services, which was not being fulfilled by other provincial bodies.
But, even under those circumstances, only ORF and BCR started off
with their own laboratories. The others took advantage of existing
organizations to handle problems that came within their purview.
At that time, the universities were the main source of such assis-
tance; nowadays, there are other bodies as well.

Prince Edward Island has two Crown corporations dedicated to
industrial development: Industrial Enterprises Incorporated and
the P.E.I. Market Development Centre. The former has operating
divisions devoted to industrial development and industrial support,
the latter has divisions for marketing and product development.
These two corporations, which report to the Minister of Fisheries
and Industry, carry on some of the activities that might be expected
of a PRO. Indeed, for a number of years prior to 1972, Industrial En-
terprises Incorporated was treated like a PRO by NRC, to the extent of
receiving a Consolidated Grant (see page 39). Until it was trans-
ferred to the Department of Fisheries and Industry within the past
year, the Metals Industry Technical Support Centre in Charlotte-
town was operated by Industrial Enterprises Incorporated. Among
the facilities it provides are a technical reference library, a testing
and analytical laboratory, space for small-scale prototype work and
the services of a qualified metallurgist.

In most provinces, the technical information and industrial en-
gineering services of NRC are carried out by the PRos, but in Prince
Edward Island, and also in Newfoundland, these services (IRAP-F and
IRAPC) are carried out by NRC employees stationed in the provincial
capitals. These field officers also handle applications for NRC’s other
IRAP sub-programs: IRAP-H, -L, -M, and -P (see chapter III).

Another factor to be considered in connection with Prince
Edward Island is that it tends to compensate for its small size by en-
gaging in joint activities with New Brunswick and Nova Scotia un-

* This does not mean that this was the dominant factor in the establishment of all the
existing PROs; political factors were also involved.
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der the umbrella of the Council of Maritime Premiers. The council
has a full-time secretariat stationed in Halifax. In 1981, its Research
and Development Committee published the report, Technological
Innovation: An Industrial Imperative.* While this report empha-
sizes the importance of NBRPC and NSRFC, it does not suggest that
there is any need for a PRO to be established in Prince Edward Island.

In Newfoundland, interest in having a PRO became evident in
the early 1960s as the result of the activities of the Newfoundland
Research Committee. This group, consisting of senior civil servants
and members of the faculty of Memorial University, met regularly
to discuss research being carried out in Newfoundland. Open meet-
ings, to which representatives of industry were invited, were held
about four times a year.

Through the efforts of the committee, an act was passed in the
legislature authorizing the setting up of a research council, which
was to be similar to NSRFC. The committee disbanded to make way for
the new council, but it was never incorporated. Attempts were made
from time to time to re-activate the proposal, but little was done
about it until the publication, in November 1981, of the white paper,
Towards a Science Policy for Newfoundland.**

The white paper is careful to point out that any statement on
science policy must be viewed as being only one element in an over-
all development policy, and must be in keeping with its guidelines.
These had been enunciated about a year before in Managing All Our
Resources.*** In that plan, the long-term development of the prov-
ince is visualized as being based on the control, management and de-
velopment of its renewable resources. To this end, the economic rent
extracted from both renewable and nonrenewable resource develop-
ments is to be applied to developing further the primary, secondary
and tertiary aspects of renewable resources to ensure long-term eco-
nomic and social development in the province.

In line with these guidelines, the white paper delineates three
broad sectors of renewable resources to which science policy should
be applied: fisheries, forestry and energy, the renewable forms of the
last being hydro, wave, wind, wood and solar sources. But, in addi-
tion to considering the needs of these separate sectors, it was recog-
nized in the white paper that:

“the needs of the fisheries in such areas as biological research,

ice and cold ocean research, resource harvesting technology de-

velopment (including vessel design and maintenance, location

* Council of Maritime Premiers Committee on Research and Development, Techno-
logical Innovation: An Industrial Imperative, Halifax, October 1981.

** Government of Newfoundland and Labrador, Towards a Science Policy for New-
foundland, St. John’s, November 1981.

*** Government of Newfoundland and Labrador, Managing All Our Resources: A De-
velopment Plan for Newfoundland and Labrador, 1980-1985, St. John’s, October 1980.
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and detection device development, etc.) are also required for ap-

plication in other marine areas including offshore oil and gas de-

velopments, Arctic and Labrador marine resource develop-
ments, and sub-sea mining.

Because of these considerations and the ultimate recogni-
tion that the Province’s future is bound to its marine environ-
ment, the priority area for Governments scientific thrust in the
immediate future should lie in all aspects of the marine sciences
as they relate to the Newfoundland environment.”*

The white paper then proposes that a Newfoundland Science
Council be established as an advisory body to government. One of the
duties of that council would be “to investigate and define the need for
common user facilities and to recommend a program and mech-
anism to carry out this function”. One form that the “common user
facilities” could take would, of course, be that of a PRO.

The Newfoundland white paper was discussed in a seminar on
“A Science Policy for Newfoundland and Labrador: The Future
Shape of Provincial Support for Science and Technology in this Prov-
ince”, sponsored by the Department of Development and held in St.
John’s on 17, 18 March 1982.** The pros and cons of establishing a
science council and/or a PRO were discussed at length, and represen-
tatives of three of the PROs, NBRPC, MRC and SRC,made invited presen-
tations.

Our perception of the situation is that it would be of considera-
ble help to the provincial government if it were able to consult an in-
dependent Newfoundland-based advisory body or council on matters
relating to the application of science and technology to industrial
and resource development. One of the hazards in setting up such a
body anywhere is that the number of people who would like to pro-
vide advice is likely to exceed the number who are best fitted to do so
by quite a large margin. The government would therefore have to
take such precautionary measures as making sure that the initial
appointments were for not too long a time. However, after a “shake-
down” period, an advisory body or science council could be of consid-
erable help to the government of Newfoundland and Labrador.

The need for a PRO is not as clear, particularly if it were to have
its own laboratory facilities immediately. The advent of the 200-mile
limit with regard to fisheries, combined with the under-sea oil drill-
ing activity off the shores of Newfoundland and Labrador. has re-
sulted in a remarkable amount of technological activity in the prov-
ince. The major elements are the Newfoundland Oceans Research

* Towards a Science Policy for Newfoundland, op. cit., p. 5. Farther down on the pri-
ority list were the forestry-related sciences and renewable energy resources, in that
order.

** The authors of this study had the privilege of participating in this seminar.

113



and Development Corporation (NORDCO), 90 per cent owned by the
province, but not a Crown corporation; C-CORE, associated with
Memorial University; and the Arctic Vessel and Marine Research
Institute (AVMRI), a $55-million laboratory facility now being built by
NRC. However, in addition to these, there are a number of engineer-
ing consulting firms and also several small, high-technology firms
that have spun-off from C-CORE and Memorial University.

Most of the participants at the seminar felt that there was no
clearly delineated technological gap that pointed to the immediate
need for a PRO. However, the nature and needs of the small and
medium-sized enterprises in the province were not specifically high-
lighted at the seminar. In particular, relatively little consideration
was given to the need for technological development and produc-
tivity improvement in the socially and economically important fish-
ing and fish products industries. We would therefore express the
view that if and when Newfoundland establishes a science and tech-
nology advisory council, that body would undertake an examination
of the need for an organization that would address the technological
needs and potentialities of the SMEs and, in particular, those that are
involved in the fisheries. The experience of the Fisheries Technology
Division of BCR (see pp. 35-36) would be of some interest in that re-
gard, although it would not be a substitute for the development of a
made-in-Newfoundland approach.

In the wake of the Kirby Report,* it seems inevitable that vari-
ous forms of additional support for the fisheries will be forthcoming.
Ifthese were to include outright subsidies, they could be counterpro-
ductive insofar as the penetration of foreign markets is concerned.
On the other hand, if the government spent money on the applica-
tion of technology to productivity improvement, product develop-
ment or quality control through R&D, it could improve the econom-
ics of the industry without running the risk of being charged with
unfair trading practices.

* Canada, Task Force on Atlantic Fisheries, Navigating Troubled Waters: A New
Policy for the Atlantic Fisheries, Minister of Supply and Services, Ottawa, 1982.
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Appendix 3 - Consultations

We would like to express our appreciation to the following individu-
als for the time they spent in providing us with information and com-
ments on various aspects of our study. Our special thanks to APRO for
allowing us to attend their meetings held in Ottawa, and to the mem-
bers and staff of the Science Council of Canada for feedback on the
progress of our study.

Donovan Abbott, Manager, Energy Projects, NBRPC, Fredericton.

Peter Barnes, General Manager, Development and Coordina-
tion, Technology Centres, Ontario Ministry of Industry and
Trade, Toronto.

Clifford Baronet, Directeur, Direction de la recherche et du
développement, CRIQ, Québec.

Georges Bata, Directeur, Institut de génie des matériaux, Con-
seil national de recherches, Montréal.

Hans Baumans, Directeur, Secteur électronique, CRIQ, Montréal.

Richard Beaudry, Directeur, Direction de la planification et du
controle, CRIQ, Québec.

Greg Bent, Senior Planner, Development Program Section,
Nova Scotia Department of Development, Halifax.

John Bergsteinsson, Manager, Special Projects, SRC, Saskatoon.

F.C. Bertrand, Manager, Field Advisory Service (IRAP-C), NRC,
Ottawa.

Guy Bertrand, Président, CRIQ, Québec.

Noel Bhumgara, Director General, Science Centre, DsS, Ottawa.

Charles A. Bigenwald, Director, Industrial Policy Branch,
Policy and Priorities Division, Ontario Ministry of Industry
and Trade, Toronto.

David L. Birch, Professor, Department of Urban Studies, Massa-
chusetts Institute of Technology, Cambridge.

Gordon Birney, Board Member, SRC; Partner, Birney and Smith,
Chartered Accountants, Saskatoon.

Roger A. Blais, Directeur, Centre d’innovation industrielle/
Montréal.

Jonathan E. Blanchard, President, NSRFC, Dartmouth.

J.P. Blanchard, Board Member, NBRPC, former Deputy Minister,
New Brunswick Department of Commerce and Development;
Executive Director, Regional and Industrial Development —
N.B., Fredericton.

Lionel Boulet, Vice-président exécutif, Technologie et Affaires
Internationales, Hydro-Québec, Varennes.

J.H. Braams, General Manager, Industrial Research Assistance
Program, NRC, Ottawa.
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Gordon Brown, Head, Industrial Technology Department,
NBRPC, Fredericton.

R. Burridge, Board Member, NBRPC; Vice-President, Academic,
University of New Brunswick, Fredericton.

Claude Bursill, Executive Director, NBRPC, Fredericton.

M. Cairns, Associate Director, B.C. Secretariat on Science,
Research and Development, Vancouver.

B.G. Cameron, Industry Policy and Analysis Group, Industry
Development Office, NRC, Ottawa.

K. Campbell, President, Fisheries Council of Canada, Ottawa.

dJ. Carrette, Corporate Director of Administration, Forintek
Canada Corporation, Ottawa.

Maurice Carrigy, Vice-Chairman, AOSTRA, Edmonton.

dJ. Casey, General Manager, Industrial Enterprises Inc., Char-
lottetown.

Stanley Cassidy, Board Member, NBRPC; President, Stan Cassidy
Ltd., Fredericton.

Donald Chisholm, Chairman of the Board, ORF; President, Inno-
vation and Development, Northern Telecom Ltd., Toronto.
D. Clark, New Brunswick Department of Commerce and Devel-

opment, Fredericton.

Joseph Clarke, Secretary to Executive Council, Government of
Nova Scotia, Halifax.

Gilles G. Cloutier, President, ARC, Edmonton.

G.R. Cluney, Canadian Manufacturers’ Association Manager,
New Brunswick-Prince Edward Island Division, Moncton.
William Coderre, Executive Manager, Industrial Development

Office, NRC, Ottawa.

Keith E. Cooper, Board Member, ARC; Vice-President (Research),
University of Calgary, Calgary.

B. Craig, Board Member, Skc, Saskatoon; Director, Prairie Re-
gional Laboratory, NRC, Saskatoon.

S.J. Cunliffe, Chairman, Consultative Committee on the
Canadian Consulting Engineering Industry; President, Willis,
Cunliffe, Tait and Co. Ltd., Victoria.

D.J. Currie, Director, Frontier Sciences Division, ARC, Edmon-
ton.

Harriette de Kovan,Manager, Industrial Policies Branch,Ontar-
io Ministry of Industry and Trade, Toronto.

J.M. Dewey, Board Member, BCR; Dean of Graduate Studies,
University of Victoria, Victoria.

D.W. Duncan, Associate Director, Operations, BCR, Vancouver.

L.H. Durling, Director of Financial Planning, Maritime Prov-
inces Higher Education Commission, Fredericton.

Julia Eastman, Council of Maritime Premiers, Halifax.
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H.M. Ellis, Board Member, BCR; Director, Research and Develop-
ment, B.C. Hydro and Power Authority.

R. Evason, President, Society of the Plastics Industry of Canada,
Toronto.

Emery Fanjoy, Secretary, Council of Maritime Premiers, Hali-
fax.

Hugh Forbes, Manager, Assistance Programs, Small Business
Development, Ontario Ministry of Industry and Trade,
Toronto.

K.A. French, President, Chief Executive Officer, Forintek
Canada Corporation, Ottawa.

William Gauvin, Director of Advanced Technologies, Noranda
Research Ltd., Montréal.

John Gillis, Head of Marketing, NSRFC, Dartmouth.

Toby Gilsig, Directeur adjoint, Institut de recherche d’Hydro
Québec, Varennes.

Paul E. Gishler, Consulting Engineering, Edmonton; former
member, AOSTRA.

Denis Gosselin, Conseiller économique, CRIQ, Québec.

Jean-Paul Gourdeau, Président et chef de la direction, Le
Groupe SNC, Montréal.

Robert Green, Director, Policy Development and Program
Evaluation, ARC, Edmonton.

A.J.Y. Guy, Special Advisor on Science and Technology Policy,
Saskatchewan Department of Continuing Education, Regina.

H.W. Habgood, Special Assistant, Liaison with Universities and
Other Institutions, ARC, Edmonton.

Geoffrey Hale, Policy Director, Canadian Organization for
Small Business, Toronto.

R.F. Hawkins, Board Member (Canadian Manufacturers’ As-
sociation Representative), ORF; Vice-President and General
Manager, Union Drawn Steel Company Ltd., Hamilton.

Norman Hayman, INCO, Toronto.

J.R. Helliwell, Director, Industrial and Information Services
Division, NSRFC, Dartmouth.

Terry R. Hewak, Economist, Industrial Policies Branch, Ontario
Ministry of Industry and Trade, Toronto.

P.G. Hill, Head, Department of Mechanical Engineering, Uni-
versity of British Columbia, Vancouver.

J. Holinsky, Director, Program Branch, Science Centre, DsS, Ot-
tawa.

E. Holmes, Director for Research, University of Waterloo,
Waterloo.

T.E. Howard, Associate Director, Operations, BCR, Vancouver.

William Husband, Head, Engineering Division, SRC, Saskatoon.
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dJ. Stewart Johnston, Director, Corporate Relations and Human
Resources, Welding Institute of Canada, Toronto.

M.H. Jones, Vice-President, Interdepartmental Programs, ORF,
Toronto.

Frank Kenny, Regional Director, Canadian Manufacturers’ As-
sociation, Vancouver.

R.W. Keyes, Chairman, Science Council of British Columbia,
Vancouver.

D. Kirby, Vice-President, Atlantic Region, Wajax Industries
Ltd., Dartmouth; Member, Council of Maritime Premiers’
Voluntary Advisory Committee on Regional Economic Devel-
opment.

Walter Klein, Industrial Productivity Services, ORF, Toronto.

Zen Kolisnyk, Chairman, Coal R&D Committee, Coal Associa-
tion of Canada; Vice-President, Development, Fording Coal
Ltd., Calgary.

Francois Labrousse, former Directeur de ’'information tech-
nologique, CRIQ; conseiller principale, cGI Inc., Québec.

Léonard Leblanc, Board Member, NBRPC; Vice-Recteur a I’En-
seignement, Université de Moncton, Moncton.

Guy Levesque, Assistant Deputy Minister, Planning and Ad-
ministration, New Brunswick Department of Commerce and
Development, Fredericton.

Peter Lewell, Head, Industry Service Department, NBRPC, Fred-
ericton.

Roland Lucien, Technology Transfer Division, IT&C, Ottawa.

J.S. MacDonald, former Chairman, BCR; Chairman, MacDonald
Dettwiler & Associates.

R.F. MacNeill, Manager of Administration, NSRFC, Dartmouth.

James MacPherson, Industrial Services Consultant, University
of Guelph, Guelph.

J.N. Matthews, Secretary, orF, Toronto.

J. Maybank, Head, Physics Division, SRC, Saskatoon.

John Maybin, Executive Director, Petroleum Recovery Insti-
tute, Calgary.

K.J. McCallum, Board Member, SRC; Dean of Graduate Studies,
University of Saskatchewan, Saskatoon.

R. McGrath, Director of Financial Services, SRc, Saskatoon.

J. McKeown, Board Member BCR; Assistant Deputy Minister,
Ministry of Industry and Small Business Development, Van-
couver.

Tom Merklinger, Development Planner, Policy Development
Section, Nova Scotia Department of Development, Halifax.
A.M. Meisen, Associate Dean, Faculty of Applied Science, Uni-

versity of British Columbia, Vancouver.
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Andy B. Mitchell, Head, Engineering Materials Department,
NBRPC, Fredericton.

David L. Mitchell, Director, Industry and Engineering Research
Division, ARC, Edmonton.

V. Alan Mode, Executive Director, BCR, Vancouver.

W.0O. Morrow, Board Member, NSRFC; President, National Sea
Products Ltd., Halifax.

Donald Muir, President, Sulphur Development Institute of
Canada (subic), Calgary.

Desmond Mullan, Program Manager, Industrial Research As-
sistance Program, (NRC) British Columbia Research Council,
Vancouver.

Harry Nason, Clerk of Executive Council and Secretary to Cabi-
net, Government of New Brunswick, Fredericton.

T.B. Nickerson, Vice-President, NSFRC, Dartmouth.

J.H. Nodwell, Board Member, ARC; President, Canadian Fore-
most Ltd., Calgary.

Frances Noronha, Project Administrator, Technology Centres,
Ontario Ministry of Industry and Trade, Toronto.

Erling O. Nyborg, Director, Industrial Technology Centre, MRC,
Winnipeg.

Garnet T. Page, President, Coal Mining Research Centre, Ed-
monton.

Ivan Palmer, Assistant Deputy Minister, Newfoundland De-
partment of Development, St. John’s.

René J. Paquin, Manager, Technical Information Service
(IRAP-F), NRC, Ottawa.

Art Penard, Manager, Chemicals Branch, IT&c, Ottawa.

Thomas P. Pepper, Executive Director, SRC, Saskatoon.

Pierre O. Perron, former Directeur de la recherche et du déve-
loppement, CRIQ; Sous-ministre associé, mines, Ministére de
I’Energie et des Ressources, Québec.

Howard Petch, Governing Trustee, Discovery Foundation Inc.;
President, University of Victoria, Victoria.

B. Plaus, Project Leader, Public Sector, Science Statistics Cen-
tre, MOSST, Ottawa.

Ron Pomfret, Acting Chief, Technology Transfer Division and
Chief, Standards and Metric Conversion, IT&C, Ottawa.

J. Regan, Editor, R&D Bulletin, Science Centre Support Group,
Dss, Ottawa.

James K. Reichert, Technology Consultant, Department of Eco-
nomic Development and Tourism, Winnipeg.

John Roberts, Associate Director, Planning and Development,
BCR, Vancouver.

J. Sample, Executive Director, B.c. Secretariat on Science, Re-
search and Development, Vancouver.

119



Alan Scharf, Head, Industrial Services Division, SRC, Saskatoon.

L. Shemilt, former Chairman, NBRPC; Professor of Chemical En-
gineering, McMaster University, Hamilton.

Peter J. Silk, Head, Chemistry Department, NBRPC, Fredericton.

H.C. Sprigings, Policy Advisor, Industry Projects, MOsST, Ot-
tawa.

William Stadelman, President, ORF, Toronto.

Pat Stamp, Development Officer, DREE, St. John’s.

D.R. Stanley, Board Member, ARC; President, Stanley Associates
Engineering Ltd., Edmonton.

R.W. Stephens, Director of Research, Eastern Laboratory,
Forintek Canada Corporation, Ottawa.

Barry Stevenson, Director, Science and Technology Programs,
Ministry of Universities, Science and Communications, Vic-
toria.

Robert Stewart, Deputy Minister, Ministry of Universities,
Science and Communications, Victoria.

R.M. Strang, Executive Director, Secretariat on Forestry Re-
search and Development, Vancouver.

R.S. Stuart, Director of Research Services and Centre for Re-
search in Engineering and Applied Science, University of
New Brunswick, Fredericton.

C.E. Symonds, Director, Special Policy Studies, ORF, Toronto.

Jean-Claude Thibodeau, former Directeur scientifique, Institut
national de la recherche scientifique, Québec; professeur,
INRS-Urbanisation, Montréal.

A.W. Tickner, Senior Archival Officer, NRC, Ottawa.

E.L. Tollefson, Professor of Chemical Engineering, University of
Calgary, Calgary.

Gordon S. Trick, Executive Director, MRC, Winnipeg.

Paul C. Trussell, Former Executive Director, BCR; Chairman,
Forest Research Council of B.C., Vancouver

L.J. van Monsjou, Treasurer, ORF; President, ORDCO Technology
Ltd., Toronto.

Alan Vanterpool, former Executive Director, Industry Develop-
ment Branch, Alberta Department of Economic Development;
Director, Office of Science and Technology, Government of Al-
berta, Edmonton.

H.F. Waldron, Director, Program Review, Ministry of State for
Science and Technology, Ottawa.

A. Paul Watkinson, Acting Director, Coal Research Centre, Uni-
versity of British Columbia, Vancouver.

J.R. Whitehead, Vice-President, Philip A. Lapp Ltd., Ottawa.

Ernest J. Wiggins, former President of ARC; Member, AOSTRA,
Edmonton.

120



Théodore Wildi, Board Member, CRIQ; Adjoint au Vice-Recteur &
I’enseignement et a la recherche, Université Laval, Québec.

W. Winegard, Board Member, ORF; former President, University
of Guelph.

Michael Wolff, Directeur adjoint, Centre d’innovation indus-
trielle/Montréal.

Leslie Wood, Assistant to the Chairman, IDEA Corporation,
Toronto.

Stuart B. Woods, Associate Dean, Faculty of Graduate Studies,
University of Alberta, Edmonton.

121



Notes

I. Introduction and Overview

1. A Science Policy for Canada, report of the Senate Special Committee
on Science Policy, vol. 1, Information Canada, Ottawa, 1970, p. 214.

2. Andrew H. Wilson, Research Councils in the Provinces: A Canadian
Resource, Science Council of Canada Background Study 19, Information
Canada, Ottawa, June 1971, p. 5.

3. Senate Special Committee on Science Policy, Proceedings, no. 50,
Queen’s Printer, Ottawa, 3 June 1969, p. 6256.

. 4. Raymond Duchesne, La science et le pouvoir au Québec (1920-1965),
Editeur officiel du Québec, 1978, pp. 74-94.

5. Statistics Canada, The Labour Force, October 1981, Ottawa, Novem-
ber 1982, Catalogue 71-001, Table 23.

6. Statistics Canada, System of National Accounts: Provincial Gross
Domestic Product by Industry, 1980, Ottawa, April 1983, Catalogue 61-202.

7. A.B. Supapol and D.G. McFetridge, An Analysis of the Federal
Make-or-Buy Policy, Economic Council of Canada, Discussion Paper 217, Ot-
tawa, June 1982.

8. The federal programs are described in ABC, Assistance to Business in
Canada, turned out by the Ministry of State for Economic Development.
Both federal and provincial programs are described in Industrial Assistance
Programs in Canada, published by ccH Canadian Limited, Toronto.

9. Ministry of State for Science and Technology, Science Notes, Ottawa,
Fall 1982.

10. Statistics Canada, Manufacturing Industries of Canada: National
and Provincial Areas, 1979, Ottawa, 1982, Catalogue 31-203, Table 57,
p. 190.

11. Notes for remarks by the Honourable William G. Davis, Premier of
Ontario, at the official launch of the Ontario Centre for Microelectronics, Ot-
tawa, 28 October 1982.

12. Sidney I. Featherman, An Examination of Programs for Technology
Transfer: Industrial Research Institutes and Centres of Advanced Tech-
nology, Department of Industry, Trade and Comnizrce, Ottawa, January
1980.

13. Ibid.

II. The PROs and their Industrial Clients

1. Canada, Ministry of State for Small Business and Tourism, Small
Business in Canada: A Statistical Profile, Ottawa, 1981.

2. Innovation in Small and Medium Firms, Background Reports, Or-
ganisation for Economic Co-operation and Development, Paris, 1982.

123



3. Statistics Canada, Manufacturing Industries of Canada: National
and Provincial Areas 1979, Ottawa, 1982, Catalogue 31-203.

4. David L. Birch, “Who Creates Jobs?,” The Public Interest, no. 65,
1981, pp. 3-14.

5. Search Conference, The Future of Small Business in Canada, The
Niagara Institute, Niagara-on-the Lake, 1982, p. 9.

6. Canadian Engineering Manpower Council, Engineering Manpower
News, no. 32, Canadian Council of Professional Engineers, Ottawa, Janu-
ary/February 1982.

7. Canada, Ministry of State for Small Business and Tourism, op. cit.

8. Fisheries Technology Division, B.C. Research, A Review of Opera-
tions to May 1982, 1982.

9. Dr. G.M. Shrum, personal communication to the National Research
Council of Canada, NRC Archives.

10. Letter from W.R. Stadelman to W.F. McLean, 8 March 1966, NRC Ar-
chives.

11. Biotechnology: A Development Plan for Canada, report of the Task
Force on Biotechnology to the Minister of State for Science and Technology,
Supply and Services Canada, Ottawa, 1981.

III. The PRO-Federal Relationship: The Need for a Partnership

1. Association of the Provincial Research Organizations for Tech-
nology and Development, brief on “The Role of the Provincial Research Or-
ganizations in Industrial Development,” presented to the Senate Special
Committee on Science Policy, February 1977, p. 13.

2. Senate Special Committee on Science Policy, Proceedings, no. 50,
Queen’s Printer, Ottawa, 3 June 1969, p. 6255.

3. Science Council of Canada, Annual Report of the Chairman, “The
Place of Science Policy in Canadian Governments,” Annual Report 1972-73,
Information Canada, Ottawa, 1973.

4. National Research Council, Annual Report 1980-81, Ottawa, 1981,
p. 22.

5. The Honourable Larry Grossman, Minister’s statement to the Fed-
eral-Provincial Conference on Industrial Research, Ottawa, 8 November
1978. This same point has been stressed in chapter II.

6. Douglas Dingeldein, “Microelectronics War,” Canadian Research,
February 1982, p. 12.

7. Alberta Research Council, brief to the Senate Special Committee on
Science Policy, Edmonton, June 1969.

8. National Research Council, Report of the National Research Coun-
ctl/Manitoba Research Council Task Force, Ottawa, September, 1980.

9. Canada, Estimates for the Fiscal Year Ending March 31, 1983, Ot-
tawa, p. 25-14.

10. H.M. Tory, Report on a Research and Development Board, King’s
Printer, Halifax, 1944.

11. Peter Oliver, “Government, Industry and Science in Ontario: The
Case of the Ontario Research Foundation,” in Public and Private Persons:
The Ontario Political Culture, 1914-1934, Clarke Irwin and Co. Ltd.,
Toronto, 1975, pp. 157-158.

12. National Research Council, Minutes of the 109th Meeting of Council,
16 September 1935, Ottawa.

13. H.B. Speakman, President, Annual Report of the Ontario Research
Foundation, 1944.

124



14. Letter from C.J. Mackenzie to H.B. Speakman, 22 May 1951, NrC Ar-
chives.

15. Mr. Keith Glegg, comments made at the annual meeting of the
Canadian Association of University Research Administrators, Ottawa, 5
May 1981. See also Science Council of Canada, “University-Industry In-
teraction,” statement of the Chairman, Annual Review 1981, Supply and
Services Canada, Ottawa, p. 41. More recently, the Economic Council of
Canada has made the same recommendation in The Bottom Line: Tech-
nology, Trade and Income Growth, Economic Council of Canada, Ottawa,
1983.

16. Senate Special Committee on Science Policy, Proceedings, no. 6,
16 March 1977, Ottawa, p. 29.

17. A.B. Supapol and D.B. McFetridge, An Analysis of the Federal Make-
or-Buy Policy, Discussion Paper 217, Economic Council of Canada, Ottawa,
June 1982, p. 30.

18. Manitoba Research Council, submission to the Senate Special Com-
mittee on Science Policy, Proceedings, issue no. 11, Ottawa, June 1977.

19. L.C. Newman, “A Scientific Scream: An Examination of the Envi-
ronment for Science in EMS,” Environmental Management Service, Environ-
ment Canada, Ottawa, October 1979.

20. Peter Meyboom, “In-House vs Contractual Research: The Federal
Make-or-Buy Policy,” Canadian Public Administration, vol. 17, no. 4, Win-
ter 1974, p. 564.

21. Science Council of Canada, “Contracting-Out: A Commentary by the
Science Council of Canada,” Annual Report 1972-1973, Information Canada,
Ottawa, 1972, pp. 27-32.

22. Canada, Ministry of State for Science and Technology, The Make-or-
Buy Policy 1973-1975, Supply and Services Canada, Ottawa, 1976.

23. Treasury Board of Canada, Science and Technology — Contracting
Out, an administrative policy manual, Ottawa, 1978, chap. 314, p. 10.

24. Canada, Ministry of State for Science and Technology, The Make-or-
Buy Policy, op. cit.

25. Ibid., p. 31.

26. Association of Provincial Research Organizations, op. cit.

27. Senate Special Committee on Science Policy, Proceedings, no. 6,
16 March 1977, Ottawa, p. 13.

28. Québec, Ministére du Conseil exécutif, Office de planification et de
développement du Québec et Association des ingénieurs-conseils du Québec,
Les activités des sociétés québécoises de génie-conseil et leurs effets d’entraine-
ment, Québec, 1981.

29. The Canadian Consulting Engineering Industry: Realizing the Po-
tential, S.J. Cunliffe, Chairman, Industry, Trade and Commerce/Regional
Economic Expansion, Ottawa, August 1982.

30. Association of Provincial Research Organizations, op. cit., p. 19.

31. A Science Policy for Canada, report of the Senate Special Committee
on Science Policy, vol. 4, Supply and Services Canada, Ottawa, 1977, p. 51.

32. Sidney Featherman, An Examination of Programs for Technology
Transfer: Industrial Research Institutes and Centres of Advanced Tech-
nology, Industry, Trade and Commerce, Ottawa, January 1980.

33. Verbatim Record and Documents, Western Economic Opportunities
Conference, Supply and Services Canada, Ottawa, 1977, p. 267.

34. Personal communication from T. Duncan, Industry, Trade and Com-
merce, Ottawa.

35. Ottawa Citizen, 25 March 1983.

125



36. Guy Steed, Threshold Firms: Backing Canada’s Winners, Science
Council of Canada Background Study 48, Supply and Services Canada, Ot-
tawa, July 1982, pp. 67-68.

37. Senate Special Committee on Science Policy, Proceedings, no. 50, 3
June 1969, p. 6263.

38. Philippe Garigue, Science Policy in Canada, Private Planning As-
sociation of Canada, Montréal, 1972.

39. Michael Jenkin, The Challenge of Diversity: Industrial Policy in the
Canadian Federation, Science Council of Canada Background Study 50, Sup-
ply and Services Canada, 1983.

40. Newfoundland and Labrador, Department of Development, Proceed-
ings of a Seminar on Science Policy for Newfoundland and Labrador,
St. John’s, 1982.

41. The Honourable Larry Grossman, Interprovincial Economic Cooper-
ation: Towards the Development of a Canadian Common Market, Ministry of
Industry and Tourism, Toronto, January 1981, p. 30.

42. Francois Labrousse, L’information scientifique, technique et écono-
mique au service de la PME, Centre d’innovation industrielle/Montréal, 1982.

43. The Honourable Edward C. Lumley, notes for an address to the
House of Commons, 28 April 1983.

44. John B. MacDonald et al., The Role of the Federal Government in
Support of Research in the Canadian Universities, Special Study no. 7,
Science Council of Canada and Canada Council, Ottawa, 1969, pp. 12-13.

IV. Intra and Interprovincial Relations of the PROs

1. Ontario, An Act to Establish a Research Foundation in Ontario,
Toronto, 1928, chap. 57.

2. Ontario Research Commission, Interim Report, Toronto, February
1947.

3. Government of Saskatchewan, News Release, “New Technology
Strategy Outlined,” 8 June 1983.

4. Ontario, The News from BILD Ontario: Two Years of Action, Toronto,
February 1983.

5. Council of Maritime Premiers Committee on Research and Develop-
ment, Technological Innovation: An Industrial Imperative, Halifax, October
1981.

6. The Honourable Larry Grossman, Interprovincial Economic Cooper-
ation: Towards the Development of a Canadian Common Market, Ministry of
Industry and Tourism, Toronto, January 1981.

V. The Provincial Research Organizations and Academe: An
Essential Linkage

1. Maureen Riddell, The Research Council of Alberta, An Historical
Review, University of Alberta, Edmonton, 1977.

2. Alberta Research Council, Long Range Plan, Edmonton, December
1979.

3. Dr. H.W. Habgood, ARC, personal communication.

4. Yakov M. Rabkin, “Transnational Invariables in Science Policies,
Canadian and Soviet Experiences,” Canadian Public Administration,
vol. 24, no. 1, Spring 1981, p. 33.

5. Ontario Research Foundation, Annual Report 1978, Toronto, 1978,
p. 5.

126



6. Senate Special Committee on Science Policy, Proceedings, no. 50,
3 June 1969, p. 6301.

7. Dr. T. Pepper, Executive Director, SRC, personal communication.

8. Manitoba to 1980, Report of the Commission on Targets for Economic
Development, Winnipeg, 1969, pp. 402-403.

9. Quoted in Raymond Duchesne, La science et le pouvoir au Québec
(1920-1965), Editeur officiel du Québec, 1978, p. 81.

10. Centre de recherche industrielle du Québec, Définition des orienta-
tions, Québec, September 1975, p. 11.

11. Organisation for Economic Co-operation and Development, Direc-
torate for Science, Technology and Industry, Ad Hoc Group on University
Research, “New Forms of Co-operation and Communication between Indus-
try and Universities,” National Surveys: Canada, Draft, oecp, Paris, DSTI/
SPR/82.19/04, 24 January 1983.

12. Québec, Ministére de I’Education, Les Colléges du Québec, Projet du
gouvernement a l’endroit des CEGEP, Québec, 1978, p. 66.

_ 13. Conseil des colléges, Avis du Conseil des colléges au Ministre de
I’Education concernant les centres spécialisés et leurs orientations, Québec,
12 October 1982.

14. Ottawa R&D Report, vol. 3, 1983.

15. Council of Maritime Premiers Committee on Research and Develop-
ment, Technological Innovation: An Industrial Imperative, Halifax, October
1981, p. 61.

127



Additional References

Frances Anderson, Olga Berseneff-Ferry and Paul Dufour, “Le Déve-
loppement des conseils de recherche provinciaux: Quelques problématiques
historiographiques,” HSTC Bulletin, vol. II1, no. 1, January 1983, pp. 27-44.

B. Belovic, Science, Technology and Provincial Governments, Discussion
Paper, Science Council of Canada, Ottawa, 1972.

Kate Carey, “Government Gold: All the Clues you Need to Start Pros-
pecting for the Rich Lode of Grants, Loans and Other Incentives Available
from Ottawa and the Provinces,” Canadian Business, October 1982,
pp- 111-135.

Centre de recherche industrielle du Québec, “The Provincial Research
Organizations and the National R&D Policy,” October 1981.

Council of Maritime Premiers, Annual Report 1980-81, Halifax.

“Doing R&D Without Your Own Lab,” special supplement to Canadian
Research, October 1983, pp. 11-46.

Guidelines for the Preparation of Unsolicited Proposals for Scientific
and Technological Work, Supply and Services Canada, Ottawa, June 1980.

Donald J. Johnston, “A Technology Policy for Canada,” a statement in
the House of Commons, 3 May 1983.

Philip A. Lapp Ltd., A Study of the Technical Information Service, study
conducted jointly for the National Research Council of Canada and the As-
sociation of Provincial Research Organizations, March 1977.

Ministry of State for Economic Development, Assistance to Business in
Canada, 1981-82, Supply and Services Canada, Ottawa, 1981.

Ministry of State for Science and Technology, Towards 1990: Tech-
nology Development for Canada, Supply and Services Canada, Ottawa, 1983.

V. Alan Mode, Executive Director, B.C. Research, “PRO’s ... or Ama-
teurs?,” Speech to 1981 annual meeting, National Research Council of
Canada and Provincial Research Organizations, TiS/IRAP Program, Vancou-
ver, 16 September 1981.

V. Alan Mode, “Pros: Necessary Alternative to Independent Research
Labs,” Canadian Research, May/June 1982, pp. 68-69.

National Research Council, The Urgent Investment: A Long Range Plan
for the National Research Council of Canada, Ottawa, October 1980.

Organisation for Economic Co-operation and Development, Innovation
in Small and Medium Firms; Background Reports, OECD, Paris, 1982.

129



R.C. Quittendon, “Co-operative Approach Possible for Western Indus-
trial Research Parks,” Engineering Journal, vol. 64, no. 2, April 1981,
pp. 39-41.

Statistics Canada, The Provincial Research Organizations, 1981, Supply
and Services Canada, Ottawa, cat. no. 13-003; Science Statistics Service
Bulletin, vol. 6, no. 11, October 1982.

Tom Traves, “Province-Building and the Prospects for National Inte-
gration: Industrial Strategy and Science Policy,” manuscript prepared for
the Science Council of Canada, November 1980.

Treasury Board of Canada, Administrative Policy Branch, Policy and
Guidelines on Contracting-Out the Government’s Requirements in Science
and Technology, Ministry of Supply and Services, Ottawa, 1977.

World Association of Industrial and Technological Research Organiza-
tions, Minutes of Business, Fifth Biennial Meeting of the General Assembly,
Colombo, Sri Lanka, 17 October 1980.

Alberta and ARC

Alberta, Hansard, 19th Legislature, Second Session, 12 May 1980, pp.
902-903, 13 May 1980, pp. 946-953, 20 May 1980, pp. 1050-1056; 19th Legisla-
ture, Third Session, 1 May 1981, pp. 465-471, pp. 662-664, 19 October 1981,
pp- 1163-1166, 18 November 1981, p. 1700.

Alberta, Department of Advanced Education and Manpower, Research
and Science in Alberta 1979-80, Edmonton, May 1981.

Alberta Heritage Savings Trust Fund, Annual Report, 1980-81.

Alberta Oil Sands Technology and Research Authority, Fifth Annual
Report and Five-Year Review, Edmonton, 1980.

Alberta Research Council, Long Range Plan, Edmonton, December
1979.

Alberta Research Council, Annual Report 1982, Edmonton, 1982.

A.E. Alper, “The Alberta Research Council,” Chemistry in Canada,
January 1982, pp. 15-18.

Gilles Cloutier, President, Alberta Research Council, “Provincial Gov-
ernments’ Involvement in Science and Technology,” address presented to
the Science Council of Canada, 17 June 1982, Edmonton.

Coal Mining Research Centre, Annual Report 1980-81, Edmonton, 1981.

“Dialogue with ArC’s Gilles Cloutier,” Canadian Research, June/July
1980, pp. 14-22.

John O’Keefe and Douglas Dingeldein, “Research in Western Canada:
A Special Report: Alberta,” Canadian Research, January 1982, pp. 31-35.

Maureen Riddell, The Research Council of Alberta: An Historical Re-
view, University of Alberta, Edmonton, 1977.

130



British Columbia and BCR

British Columbia, Ministry of Education, Science and Technology,
Science and Research: British Columbia’s Foundation for Tomorrow, Vic-
toria, February 1979.

British Columbia, Ministry of Education, Science and Technology, Brit-
ish Columbia’s Future in Science and Research, a summary of an executive
seminar held 25 June 1979, Richmond, BC.

British Columbia, Hansard, 32nd Parliament, Second Session, 18 April
1980, pp. 2057-2064, 16 May 1980, p. 2493.

British Columbia, Ministry of Industry and Small Business Develop-
ment, Annual Report, 1979-80, Victoria, 1980.

British Columbia, Ministry of Industry and Small Business Develop-
ment, The Manual of Resources and Development, Victoria, January 1980.

British Columbia, Ministry of Universities, Science and Communica-
tions, Annual Report, 1980-81, Victoria, 1981.

“British Columbia Beckons High-Technology,” Science and Government
Report, 15 May 1980, pp. 24.

“British Columbia Moves Towards Research Policy,” University Affairs,
May 1978, p. 4.

British Columbia Research Council, Annual Report, 1981, Vancouver
1981.

B.C. Research, Fisheries Technology Division, A Review of Operations to
May 1982.

B.C. Research, Long Term Plan, a discussion document on task force
recommendations on the future activities of BCR, Vancouver, August 1982.

Coal Research Centre, Coal Research at the University of British Colum-
bia, October 1982.

Forest Research Council of British Columbia, First Annual Report,
1981-82, Vancouver, 1982.

Roger Gaudry, The State of Research and Research Funding in British
Columbia, report submitted to the ministers of Education and Economic De-
velopment, 1 December 1976.

Philip A. Lapp Ltd., “A Study of the Operation and Future Role of the
British Columbia Research Council,” a study conducted for the British
Columbia Research Council, June 1979.

John O’Keefe and Douglas Dingeldein, “Research in Western Canada:
A Special Report: British Columbia,” Canadian Research, January 1982,
pp. 38-46.

“R & D in B.C.: The Urgent Investment,” B.C. Business Magazine: A
Special Report, March/April 1982.

Science Council of British Columbia, Research and Development Policy
for B.C., Vancouver, March 1979.

Science Council of British Columbia, Fourth Annual Report, 1981-82,
Vancouver, 1982.

131



Manitoba and MRC

Bob Dickson, “Got a food science problem? Manitoba’s got a new food
products development centre,” Canadian Research, June/July, 1981,
pp. 43-45.

Industrial Applications of Microelectronics Centre Inc., Annual Report,
1980-81, Winnipeg, 1981.

Manitoba, Hansard, 19 April 1982, pp. 1978-82.

Manitoba Research Council, Annual Report 1981-82, in Department of
Economic Development and Tourism, Annual Report 1981-82.

National Research Council, Report of the National Research Council/
Manitoba Research Council Task Force, Ottawa, September 1980.

John O’Keefe, “Manitoba’s daring bid to foster a world class microelec-
tronics research capability,” Canadian Research, October 1980, pp. 38-41.

R. Quirk,” A Profile of Manitoba Manufacturers Serviced by the Indus-
trial Technology Centre,” Manitoba Research Centre, Winnipeg, July 1982.

“Research Council Promotes New Technology,” Engineering Journal,
March/April 1977, pp. 34-35.

G. Saunders, “The MRc/NRC Interactive Organizational Model for the In-
dustrial Technology Centre/MRc, and the IRAP Field Service/Nrc,” Winnipeg,
29 September 1981.

Gordon Trick, “Provincial R & D Programs: Manitoba’s Experience
Contrasted to other PrO’s,” presented at Seminar on a Science Policy for
Newfoundland and Labrador, St. John’s, 17-18 March 1982.

New Brunswick and NBRPC

Council of Maritime Premiers Committee on Research and Develop-
ment, Technological Innovation: An Industrial Imperative, Halifax, October
1981.

Cecil Freeman, “Technological Development Efforts in New Bruns-
wick,” Department of Commerce and Development, Moncton, 23 April 1982.

New Brunswick Research and Productivity Council, Nineteenth Annual
Report, 1980-81, Fredericton, 1981.

New Brunswick, Department of Commerce and Development, “A
Manufacturing Technology Centre for the Province of New Brunswick,”
draft, Fredericton, March 1981.

New Brunswick Research and Productivity Council, “A Study of the Re-
lationship Between the Research and Productivity Council and the Govern-
ment of New Brunswick,” interim report, Fredericton, 29 March 1981.

New Brunswick, Department of Commerce and Development, Manu-
facturing in New Brunswick: An Industrial Development Strategy, Frederic-
ton, March 1982.

132



Newfoundland, Labrador and Prince Edward Island*

Council of Maritime Premiers Committee on Research and Develop-
ment, Technological Innovation: An Industrial Imperative, Halifax, October
1981.

Newfoundland and Labrador, Managing All Our Resources: A Develop-
ment Plan for Newfoundland and Labrador, 1980-85, Newfoundland Infor-
mation Services, St. John’s, 1980.

Newfoundland and Labrador, Towards a Science Policy for Newfound-
land, white paper, St. John’s, November 1981.

Newfoundland and Labrador, Department of Development, Proceedings
of a Seminar on Science Policy for Newfoundland and Labrador, St. John’s,
1982.

Prince Edward Island, Industrial Development: Directions for the 80’s,
Charlottetown, April 1982,

Nova Scotia and NSRFC

Canada, Atlantic Development Council, The Atlantic Region of Canada:
Economic Development Strategy for the Eighties, November 1978.

Council of Maritime Premiers Committee on Research and Develop-
ment, Technological Innovation: An Industrial Imperative, Halifax, October
1981.

F.M. Fanjoy and F.P. McGuire, Research and Development: A Maritime
Perspective, discussion paper, Council of Maritime Premiers, Halifax, Sep-
tember 1979.

Nova Scotia, Department of Development, Toward an Economic Devel-
opment Strategy for Nova Scotia: A Green Paper, Halifax, May 1980.

Nova Scotia Research Foundation Corporation, Annual Report 1980-81,
Halifax, 1981.

Nova Scotia, Hansard, 52nd Parliament, Third Session, 19 February
1981, pp. 13-14; 4 May 1981, p. 2506.

Nova Scotia, Department of Development, Report of the Task Force on
Research and Technological Innovation, Halifax, 12 June 1981.

Ontario and ORF

David S. Barrows and Donald A. Chisholm, “Microelectronics Task
Force: Methodology and Findings,” Business Quarterly, vol. 47, no. 2, Sum-
mer 1982, pp. 28-32.

Board of Industrial Leadership and Development, Building Ontario in
the 1980’s, Toronto, 27 January 1981.

William G. Davis, “Notes for Remarks on the Official Launch of the On-
tario Centre for Microelectronics,” Ottawa, 28 October 1982.

* See Appendix 2 for further information.

133



Philip A. Lapp Ltd., “A Study of the Future Role of the Ontario Re-
search Foundation,” a study conducted jointly for the Resources Develop-
ment Secretariat of the government of Ontario and the Ontario Research
Foundation, July 1977.

Peter Oliver, “Government, Industry and Science in Ontario: The Case
of the Ontario Research Foundation,” in Public and Private Persons: The
Ontario Political Culture, 1914-1934, Clarke, Irwin and Co. Ltd., Toronto,
1975, pp. 157-178.

Ontario, Hansard, 31st Parliament, Fourth Session, 24 April 1980, pp.
1102-1125.

Ontario, Ministry of Industry and Tourism, Annual Report 1981,
Toronto, 1981.

Ontario Research Foundation, The Ontario Research Foundation: Its
Function, Operation and Financing, Toronto, 1966.

Ontario Research Foundation, Annual Report, 1981, Toronto, 1982.

Ontario Research Foundation, “A Five Year Plan for the Ontario Re-
search Foundation Covering the Years 1982-86,” draft, June 1982.

Ontario Standing Procedural Affairs Committee, Second Report on
Agencies, Boards and Commissions, Toronto, 1978.

Gordon Walker, “Ontario Plans to Aid Manufacturers Through High
Technology Centers,” Business Quarterly, vol. 47, no. 3, 1982, pp. 91-94.

Québec and CRIQ

Richard Beaudry and Denis Gosselin, “La Contribution du criq au déve-
loppement économique du Québec,” Prisme, December 1980.

“Le Centre de Recherche Industrielle du Québec (criq): Description and
Case Studies,” Interplan, vol. 8, no. 1, January 1981.

Centre d’innovation industrielle/Montréal, Deuxiéme Rapport annuel,
ler aott 1981 au 31 mars 1982, Montréal.

Luc Chartrand, “La clé de I'innovation,” Québec Science, March 1982,
pp. 42-46.

Raymond Chaussé, “Le virage technologique: L’innovation et la recher-
che,” Gestion, vol. 8, no. 1, February 1983, pp. 9-19.

Conseil de la politique scientifique du Québec, Rapport annuel,
1981-1982.

Conseil de la politique scientifique du Québec, Rapport final du comité
conjoint CRIQ-CPSQ relativement a la mise sur pied d’un lieu permanent
d’échange en R&D industrielle, 25 November 1982.

Conseil des colléges, Avis du Conseil des colléges au ministre de I’Educa-
tion concernant les centres spécialisés et leurs orientations, Québec, 12 Octo-
ber 1982.

CRiq, Eléments de politique industrielle pour la définition des orienta-
tions, Québec, September 1975.

134



CRriQ, Rapport annuel 1981-1982, Québec, 1982.
Criq, Plan de développement quinquennal, 1982-1987, Québec 1982.

Raymond Duchesne, La science et le pouvoir au Québec (1920-1965), Edi-
teur officiel du Québec, Québec, 1978, pp. 75-94.

Francois Labrousse and Jean-Pierre Guillot, “L’entreprise et I'informa-
tion technique,” Argus, vol. 9, nos. 5-6, September/October 1980,
pp. 169-173.

Francois Labrousse, L’information scientifique, technique et écono-
mique au service de la PME, Centre d’innovation industrielle/Montréal, 1982.

Québec, Assemblée nationale, Journal des débats, 3rd session, 11 March
1982, pp. 2427-2445.

Québec, Assemblée nationale, Journal des débats, Commission per-
manente de l'industrie, du commerce et du tourisme, 11 March 1982,
16 March 1982.

Québec, Ministére d’Etat au Développement culturel, Pour une poli-
tique québécoise de la recherche scientifique, Québec, Editeur officiel, 1978.

Québec, Ministére d’Etat au Développement économique, Batir le Qué-
bec: Enoncé de politique économique. Synthése, orientation et actions, Qué-
bec, 1979.

Québec, Un project collectif: Enoncé d’orientations et plan d’action pour
la mise en oeuvre d’une politique québécoise de la recherche scientifique, Qué-
bec, 1980.

Québec, Ministére du Conseil exécutif, Office de planification et de déve-
loppement du Québec et Association des ingénieurs-conseils du Québec, Les
activités des sociétés québécoises de génie-conseil et leurs effets d’entraine-
ment, Québec, 1981.

Québec, Ministére d’Etat au Développement économique, Le virage
technologique: Batir le Québec — Phase 2. Programme d’action économique
1982-1986, Québec, 1982.

Québec, Ministére du Conseil exécutif, Secrétariat a la science et a la
technologie, A I’heure des biotechnologies: Programme d’intervention pour le
développement de la recherche en biotechnologies au Québec, Phase I:
1982-1987, Québec, July 1982.

William Watson, “The Economics of Technology,” Policy Options, vol. 4,
no. 2, March 1983, pp. 40-45.

Saskatchewan and SRC

Crown Investments Review Commission, Report to the Government of
Saskatchewan, Regina, 1982,

Philip A. Lapp Ltd., “A Study of the Future Role of the Saskatchewan
Research Council,” Saskatchewan Research Council, March 1979.

John O’Keefe and Douglas Dingeldein, “Research in Western Canada:
A Special Report: Saskatchewan,” Canadian Research, January 1982,
pp. 47-52.

135



Saskatchewan, Department of Industry and Commerce, An Industrial
Development Strategy for Saskatchewan, Regina, 1976.

Saskatchewan Economic Development Corporation, Innovation Kit,
Saskatoon, 1981.

Saskatchewan Research Council, Technical Information Service, An-
nual Report, 1980, Saskatoon, 1981.

Saskatchewan Research Council, Annual Report, 1981, Saskatoon,
1982.

T.E. Warren, Value of the Work of the Saskatchewan Research Council,
SRC, Saskatoon, 1969.

T.E. Warren, A Brief History of the Saskatchewan Research Council,
1947-1972, skrc, Saskatoon, 1972.

136



Glossary

AOSTRA
APRO

ARC
AVMRI
BCR
BILD

CATs
C-CORE
CEGEP
CIIM
CISTI

CRIQ
DREE
DRIE
DSS
ECC
EDP
EIC
ERRF

FCAC
IDEA
Corporation
IRAP

IRIs

IT&C
MOSST
MRC

MSSB

NBRPC

Alberta Oil Sands Technology and Research
Authority

Association of Provincial Research Organiza-
tions

Alberta Research Council

Arctic Vessel and Marine Research Institute

B.C. Research

Board of Industrial Leadership and Develop-
ment

Centres of Advanced Technology

Centre for Cold Ocean Resources Engineering

Collége d’enseignement général et professionel

Centre d’innovation industrielle/Montréal

Canada Institute for Scientific and Technical
Information

Centre de recherche industrielle du Québec

Department of Regional Economic Expansion

Department of Regional Industrial Expansion

Department of Supply and Services

Economic Council of Canada

Enterprise Development Program

Employment and Immigration Canada

Alberta-Canada Energy Resources Research
Fund

Formation de chercheurs et actions concertées

Innovation Development for Employment Ad-
vancement Corporation

Industrial Research Assistance Program

Industrial Research Institutes

Industry, Trade and Commerce

Ministry of State for Science and Technology

Manitoba Research Council

Minister of State for Small Business and
Tourism

New Brunswick Research and Productivity
Council

137



NORDCO

NSRFC
OECD

ORF

PDMP

PILP

RSA

SESP

SID Program
SIRCA

SMEs
SRC
STEP
TIS

138

Newfoundland Oceans Research and Develop-
ment Corporation

Nova Scotia Research Foundation Corporation

Organisation for Economic Co-operation and
Development

Ontario Research Foundation

Product Development Management Program

Program for Industry/Laboratory Projects

related scientific activities

Scientific and Engineering Student Program

Small Industries Development Program

Scientific and Industrial Research Council of
Alberta

small and medium-sized enterprises

Saskatchewan Research Council

Support for Technology Enhanced Productivity

Technical Information Service



Publications of the Science Council of Canada

Policy Reports

Report No.

Report No.

Report No.
Report No.
Report No.
Report No.
Report No.
Report No.
Report No.
Report No.
Report No.
Report No.

Report No.

Report No.

Report No.
Report No.
Report No.
Report No.
Report No.
Report No.
Report No.
Report No.

Report No.

1,

2,

10,
11,
12,

13,

14,

15,

20,
21,
22,

23,

A Space Program for Canada, July 1967 (SS22-1967/1, $0.75),
31 p.

The Proposal for an Intense Neutron Generator: Initial
Assessment and Recommendation, December 1967
(S522-1967/2, $0.75), 12 p.

A Major Program of Water Resources Research in Canada,
September 1968 (SS22-1968/3, $0.75), 37 p.

Towards a National Science Policy in Canada, October 1968
(8522-1968/4, $1.00), 56 p.

University Research and the Federal Government, September
1969 (SS22-1969/5, $0.75), 28 p.

A Policy for Scientific and Technical Information
Dissemination, September 1969 (S522-1969/6, $0.75), 35 p.
Earth Sciences Serving the Nation - Recommendations,
April 1970 (8522-1970/7, $0.75), 36 p.

Seeing the Forest and the Trees, October 1970

(S522-1970/8, $0.75), 22 p.

This Land is Their Land. .., October 1970 (SS22-1970/9, $0.75),
41 p.

Canada, Science and the Oceans, November 1970
(SS22-1970/10, $0.75), 37 p.

A Canadian STOL Air Transport System - A Major Program,
December 1970 (SS22-1970/11, $0.75), 33 p.

Two Blades of Grass: The Challenge Facing Agriculture,
March 1971 (SS22-1971/12, $1.25), 61 p.

A Trans-Canada Computer Communications Network:
Phase 1 of a Major Program on Computers, August 1971
(SS22-1971/13, $0.75), 41 p.

Cities for Tomorrow: Some Applications of Science and
Technology to Urban Development, September 1971
(S522-1971/14, $1.25), 67 p.

Innovation in a Cold Climate: The Dilemma of Canadian
Manufacturing, October 1971 (SS22-1971/15, $0.75), 49 p.

It is Not Too Late - Yet: A look at some pollution problems
in Canada..., June 1972 (S822-1972/16, $1.00), 52 p.
Lifelines: Some Policies for a Basic Biology in Canada,
August 1972 (SS22-1972/17, $1.00), 73 p.

Policy Objectives for Basic Research in Canada, September
1972 (8S22-1972/18, $1.00), 75 p.

Natural Resource Policy Issues in Canada, January 1973
(5§522-1973/19, $1.25), 59 p.

Canada, Science and International Affairs, April 1973
(SS22-1973/20, $1.25), 66 p.

Strategies of Development for the Canadian Computer
Industry, September 1973 (§522-1973/21, $1.50), 80 p.

Science for Health Services, October 1974 (SS22-1974/22, $2.00),
140 p.

Canada’s Energy Opportunities, March 1975 (SS22-1975/23,
Canada: $4.95, other countries: $5.95), 135 p.

139



Report No. 24, Technology Transfer: Government Laboratories to
Manufacturing Industry, December 1975 (SS22-1975/24,
Canada: $1.00, other countries: $1.20), 61 p.

Report No. 25, Population, Technology and Resources, July 1976
(SS22-1976/25, Canada: $3.00, other countries: $3.60), 91 p.

Report No. 26, Northward Looking: A Strategy and a Science Policy for
Northern Development, August 1977 (S522-1977/26,
Canada: $2.50, other countries: $3.00), 95 p.

Report No. 27, Canada as a Conserver Society: Resource Uncertainties and
the Need for New Technologies, September 1977 (SS22-1977/27,
Canada: $4.00, other countries: $4.80), 108 p.

Report No. 28, Policies and Poisons: The Containment of Long-term
Hazards to Human Health in the Environment and in the
Workplace, October 1977 (SS22-1977/28, Canada: $2.00, other
countries: $2.40), 76 p.

Report No. 29, Forging the Links: A Technology Policy for Canada,
February 1979 (SS22-1979/29, Canada: $2.25, other
countries: $2.70), 72 p.

Report No. 30, Roads to Energy Self-Reliance: The Necessary National
Demonstrations, June 1979 (SS22-1979/30, Canada: $4.50, other
countries: $5.40), 200 p.

Report No. 31, University Research in Jeopardy: The Threat of Declining
Enrolment, December 1979 (SS22-1979/31, Canada: $2.95, other
countries: $3.55), 61 p.

Report No. 32, Collaboration for Self-Reliance: Canada’s Scientific and
Technological Contribution to the Food Supply of
Developing Countries, March 1981 (SS22-1981/32,
Canada: $3.95, other countries: $4.75), 112 p.

Report No. 33, Tomorrow is Too Late: Planning Now for an Information
Society, April 1982 (SS22-1982/33, Canada: $4.50, other
countries: $5.40), 77 p.

Report No. 34, Transportation in a Resource-Conscious Future: Intercity
Passenger Travel in Canada, September 1982 (SS22-1982/34,
Canada: $4.95, other countries: $5.95), 112 p.

Report No. 35, Regulating the Regulators: Science, Values and Decisions,
October 1982 (SS22-1982/35, Canada: $4.95, other
countries: $5.95), 106 p.

Statements of Council

Supporting Canadian Science: Time for Action, May 1978
Canada’s Threatened Forests, March 1983

Statements of Council Committees

Toward a Conserver Society: A Statement of Concern, by the Committee on the
Implications of a Conserver Society, 1976, 22 p.

Erosion of the Research Manpower Base in Canada: A Statement of Concern,
by the Task Force on Research in Canada, 1976.

Uncertain Prospects: Canadian Manufacturing Industry 1971-1977, by the In-
dustrial Policies Committee, 1977, 55 p.

Communications and Computers: Information and Canadian Society, by an
ad hoc committee, 1978, 40 p.

A Scenario for the Implementation of Interactive Computer-Communications
Systems in the Home, by the Committee on Computers and Communication, 1979,
40 p.

Multinationals and Industrial Strategy: The Role of World Product Mandates,
by the Working Group on Industrial Policies, 1980, 77 p.

140



Hard Times, Hard Choices: A Statement, by the Industrial Policies Committee,
1981, 99 p.

The Science Education of Women in Canada: A Statement of Concern, by the
Science and Education Committee, 1982.

Reports on Matters Referred by the Minister

Research and Development in Canada, a report of the Ad Hoc Advisory Commit-
tee to the Minister of State for Science and Technology, 1979, 32 p.

Public Awareness of Science and Technology in Canada, a staff report to the
Minister of State for Science and Technology, 1981, 57 p.

Background Studies

Background Study No. 1, Upper Atmosphere and Space Programs in
Canada, by J.H. Chapman, P.A. Forsyth, P.A. Lapp,
G.N. Patterson, February 1967 (SS21-1/1, $2.50), 258 p.

Background Study No. 2, Physics in Canada: Survey and Outlook, by a
Study Group of the Canadian Association of
Physicists, headed by D.C. Rose, May 1967
(S521-1/2, $2.50), 385 p.

Background Study No. 3, Psychology in Canada, by M.H. Appley and
Jean Rickwood, September 1967 (S521-1/3, $2.50),
131 p.

Background Study No. 4, The Proposal for an Intense Neutron
Generator: Scientific and Economic Evaluation,
by a Committee of the Science Council of Canada,
December 1967 (SS21-1/4, $2.00), 181 p.

Background Study No. 5, Water Resources Research in Canada, by
J.P. Bruce and D.E.L. Maasland, July 1968
(SS21-1/5, $2.50), 169 p.

Background Study No. 6, Background Studies in Science Policy:
Projections of R&D Manpower and
Expenditure, by R.W. Jackson, D.W. Henderson
and B. Leung, 1969 (SS21-1/6, $1.25), 85 p.

Background Study No. 7, The Role of the Federal Government in
Support of Research in Canadian Universities,
by John B. Macdonald, L.P. Dugal, J.S. Dupré,

J.B. Marshall, J.G. Parr, E. Sirluck, and E. Vogt,
1969 (SS21-1/7, $3.75), 361 p.

Background Study No. 8, Scientific and Technical Information in Canada,
Part I, by J.P.I. Tyas, 1969 (SS21-1/8, $1.50), 62 p.
Part II, Chapter 1, Government Departments and
Agencies (S521-1/8-2-1, $1.75), 168 p.

Part II, Chapter 2, Industry (S521-1/8-2-2, $1.25),
80 p.

Part II, Chapter 3, Universities (SS21-1/8-2-3, $1.75),
115 p.

Part II, Chapter 4, International Organizations and
Foreign Countries (SS21-1/8-2-4, $1.00), 63 p.

Part II, Chapter 5, Techniques and Sources
(SS21-1/8-2-5, $1.15), 99 p.

Part II, Chapter 6, Libraries (5521-1/8-2-6, $1.00),
49 p.

Part II, Chapter 7, Economics (SS21-1/8-2-7, $1.00),
63 p.

141



Background Study No.

Background Study No.

Background Study No.

Background Study No.

Background Study No.

Background Study No.

Background Study No.

Background Study No.

Background Study No.

Background Study No.

Background Study No.

Background Study No.

Background Study No.

Background Study No.

Background Study No.

Background Study No.

Background Study No.

Background Study No.

Background Study No.

142

16,

17,

18,

20,

21,

22,

23,

24,

25,

26,

27,

Chemistry and Chemical Engineering: A Survey
of Research and Development in Canada, by a
Study Group of the Chemical Institute of Canada,
1969 (SS21-1/9, $2.50), 102 p.

Agricultural Science in Canada, by B.N.
Smallman, D.A. Chant, D.M. Connor, J.C. Gilson,
A.E. Hannah, D.N. Huntley, E. Mercer, M. Shaw,
1970 (SS21-1/10, $2.00), 148 p.

Background to Invention, by Andrew H. Wilson,
1970 (SS21-1/11, $1.50), 77 p.

Aeronautics ~ Highway to the Future, by J.J.
Green, 1970 (S821-1/12, $2.50), 148 p.

Earth Sciences Serving the Nation, by Roger A.
Blais, Charles H. Smith, J.E. Blanchard,

J.T. Cawley, D.R. Derry, Y.O. Fortier, G.G.L.
Henderson, J.R. Mackay, J.S. Scott, H.O. Seigel,
R.B. Toombs, H.D.B. Wilson, 1971

(SS21-1/13, $4.50), 363 p.

Forest Resources in Canada, by J. Harry,

G. Smith and Gilles Lessard, May 1971 (SS21-1/14,
$3.50), 204 p.

Scientific Activities in Fisheries and Wildlife
Resources, by D.H. Pimlott, C.J. Kerswill and
J.R. Bider, June 1971 (SS21-1/15, $3.50), 191 p.
Ad Mare: Canada Looks to the Sea, by

R.W. Stewart and L.M. Dickie, September 1971
(8S21-1/16, $2.50), 175 p.

A Survey of Canadian Activity in
Transportation R&D, by C.B. Lewis, May 1971
(8S21-1/17, $0.75), 29 p.

From Formalin to Fortran: Basic Biology in
Canada, by P.A. Larkin and W.J.D. Stephen,
August 1971 (SS21-1/18, $2.50), 79 p.

Research Councils in the Provinces: A
Canadian Resource, by Andrew H. Wilson,
June 1971 (S521-1/19, $1.50), 115 p.

Prospects for Scientists and Engineers in
Canada, by Frank Kelly, March 1971

(8521-1/20, $1.00), 61 p.

Basic Research, by P. Kruus, December 1971
(8S21-1/21, $1.50), 73 p.

The Multinational Firm, Foreign Direct
Investment, and Canadian Science Policy,

by Arthur J. Cordell, December 1971

(8S21-1/22, $1.50), 95 p.

Innovation and the Structure of Canadian
Industry, by Pierre L. Bourgault, October 1972
(SS21-1/23, $4.00), 135 p.

Air Quality - Local, Regional and Global
Aspects, by R.E. Munn, October 1972

(8S21-1/24, $0.75), 39 p.

National Engineering, Scientific and
Technological Societies of Canada, by the
Management Committee of SCITEC and Prof. Allen
S. West, December 1971 (S821-1/25, $2.50), 131 p.
Governments and Innovation, by Andrew H.
Wilson, April 1973 (SS21-1/26, $3.75), 275 p.
Essays on Aspects of Resource Policy, by

W.D. Bennett, A.D. Chambers, A.R. Thompson,
H.R. Eddy, and A.J. Cordell, May 1973 (SS21-1/27,
$2.50), 113 p.



Background Study No.

Background Study No.

Background Study No.

Background Study No.

Background Study No.

Background Study No.

Background Study No.

Background Study No.

Background Study No.

Background Study No.

Background Study No.

Background Study No.

Background Study No.

Background Study No.

28,

29,

30,

31,

32,

33,

34,

35,

36,

37,

38,

39,

40,

41,

Education and Jobs: Career patterns among
selected Canadian science graduates with

international comparisons, by A.D. Boyd and
A.C. Gross, June 1973 (SS21-1/28, $2.25), 139 p.

Health Care in Canada: A Commentary, by
H. Rocke Robertson, August 1973 (SS21-1/29,
$2.75), 173 p.

A Technology Assessment System: A Case
Study of East Coast Offshore Petroleum
Exploration, by M. Gibbons and R. Voyer,
March 1974 (SS21-1/30, $2.00), 114 p.

Knowledge, Power and Public Policy, by Peter
Aucoin and Richard French, November 1974
(8S21-1/31, $2.00), 95 p.

Technology Transfer in Construction, by
A.D. Boyd and A.H. Wilson, January 1975
(8S21-1/32, $3.50), 163 p.

Energy Conservation, by F.H. Knelman, July
1975 (SS21-1/33, Canada: $1.75, other countries:
$2.10), 169 p.

Northern Development and Technology
Assessment Systems: A study of petroleum
development programs in the Mackenzie Delta-
Beaufort Sea Region and the Arctic Islands, by
Robert F. Keith, David W. Fischer, Colin E. De’Ath,
Edward J. Farkas, George R. Francis, and

Sally C. Lerner, January 1976 (S521-1/34,

Canada: $3.75, other countries: $4.50), 219 p.

The Role and Function of Government
Laboratories and the Transfer of Technology to
the Manufacturing Sector, by A.J. Cordell and
J.M. Gilmour, April 1976 (S521-1/35, Canada: $6.50,
other countries: $7.80), 397 p.

The Political Economy of Northern
Development, by K.J. Rea, April 1976 (SS21-1/36,
Canada: $4.00, other countries: $4.80), 251 p.

Mathematical Sciences in Canada, by

Klaus P. Beltzner, A. John Coleman, and Gordon D.
Edwards, July 1976 (SS21-1/37, Canada: $6.50,
other countries: $7.80), 339 p.

Human Goals and Science Policy, by
R.W. Jackson, October 1976 (SS21-1/38,
Canada: $4.00, other countries: $4.80), 134 p.

Canadian Law and the Control of Exposure to
Hazards, by Robert T. Franson, Alastair R. Lucas,
Lorne Giroux, and Patrick Kenniff, October 1977
(SS21-1/39, Canada: $4.00, other countries: $4.80),
152 p.

Government Regulation of the Occupational
and General Environments in the United
Kingdom, United States and Sweden, by Roger
Williams, October 1977 (SS21-1/40, Canada: $5.00,
other countries: $6.00), 155 p.

Regulatory Processes and Jurisdictional Issues
in the Regulation of Hazardous Products in
Canada, by G. Bruce Doern, October 1977
(SS21-1/41, Canada: $5.50, other countries: $6.00),
201 p.

143



Background Study No.

Background Study No.

Background Study No.

Background Study No.

Background Study No.

Background Study No.

Background Study No.

Background Study No.

Background Study No.

Background Study No.

42,

43,

44,

45,

46,

47,

48,

49,

50,

51,

The Strathcona Sound Mining Project: A Case
Study of Decision Making, by Robert B. Gibson,
February 1978 (SS21-1/42, Canada: $8.00, other
countries: $9.60), 274 p.

The Weakest Link: A Technological Perspective
on Canadian Industry Underdevelopment, by
John N.H. Britton and James M. Gilmour, assisted
by Mark G. Murphy, October 1978 (SS21-1/43,
Canada: $5.00, other countries: $6.00), 216 p.
Canadian Government Participation in
International Science and Technology, by
Jocelyn Maynard Ghent, February 1979 (SS21-1/44,
Canada: $4.50, other countries: $5.40), 136 p.
Partnership in Development: Canadian
Universities and World Food, by William E.
Tossell, August 1980 (SS21-1/45, Canada: $6.00,
other countries: $7.20), 145 p.

The Peripheral Nature of Scientific and
Technological Controversy in Federal Policy
Formation, by G. Bruce Doern, July 1981
(8S21-1/46, Canada: $4.95, other countries: $5.95),
108 p.

Public Inquiries in Canada, by Liora Salter and
Debra Slaco, with the assistance of Karin
Konstantynowicz, September 1981, (SS21-1/47,
Canada: $7.95, other countries: $9.55), 232 p.
Threshold Firms: Backing Canada’s Winners, by
Guy P.F. Steed, July 1982, (SS21-1/48, Canada:
$6.95, other countries: $8.35), 173 p.

Governments and Microelectronics: The
European Experience, by Dirk de Vos,

March 1983, (SS21-1/49, Canada: $4.50, other
countries: $5.40), 112 p.

The Challenge of Diversity: Industrial Policy in
the Canadian Federation, by Michael Jenkin,
July 1983, (SS21-1/50, Canada: $8.95, other
countries: $10.75), 214 p.

Partners in Industrial Strategy: The Special
Role of the Provincial Research Organizations,
by Donald J. Le Roy and Paul Dufour,

October 1982, (SS21-1/51E, Canada: $5.50, other
countries: $6.60), 146 p.

Occasional Publications

1976

Energy Scenarios for the Future, by Hedlin, Menzies & Associates, 423 p.
Science and the North: An Essay on Aspirations, by Peter Larkin, 8 p.

A Nuclear Dialogue: Proceedings of a Workshop on Issues in Nuclear Power for

Canada, 75 p.

1977

An Overview of the Canadian Mercury Problem, by Clarence T. Charlebois, 20 p.
An Overview of the Vinyl Chloride Hazard in Canada, by J. Basuk, 16 p.
Materials Recycling: History, Status, Potential, by F.T. Gerson Limited, 98 p.

144



The Workshop on Optimization of Age Distribution in University Research:
- Proceedings
- Papers for Discussion, 215 p.
- Background Papers, 338 p.
Living with Climatic Change: A Proceedings, 90 p.
Proceedings of the Seminar on Natural Gas from the Arctic by Marine Mode: A
Preliminary Assessment, 254 p.
Seminar on a National Transportation System for Optimum Service: A Proceedings,
73 p.

1978

A Northern Resource Centre: A First Step Toward a University of the North,
by the Committee on Northern Development

An Overview of the Canadian Asbestos Problem, by Clarence T. Charlebois, 20 p.

An Overview of the Oxides of Nitrogren Problem in Canada, by J. Basuk, 48 p.

Federal Funding of Science in Canada: Apparent and Effective Levels, by
dJ. Miedzinski and K.P. Beltzner, 78 p.

Appropriate Scale for Canadian Industry: A Proceedings, 211 p.

Proceedings of the Public Forum on Policies and Poisons, held in Toronto, 15 Novem-
ber 1977, 40 p.

Science Policies in Smaller Industrialized Northern Countries: A Proceedings, 93 p.

1979

A Canadian Context for Science Education, by James E. Page, 52 p.

An Overview of the Ionizing Radiation Hazard in Canada, by J. Basuk, 225 p.

Canadian Food and Agriculture: Sustainability and Self-Reliance: A Discus-
sion Paper, by the Committee on Canada’s Scientific and Technological Contribu-
tion to World Food Supply, 52 p.

From the Bottom Up - Involvement of Canadian NGOs in Food and Rural Develop-
ment in the Third World: A Proceedings, 153 p.
Opportunities in Canadian Transportation
Conference Proceedings: 1, 162 p.
Auto Sub-Conference Proceedings: 2, 136 p.
Bus/Rail Sub-Conference Proceedings: 3, 122 p.
Air Sub-Conference Proceedings: 4, 131 p.
The Politics of an Industrial Strategy: A Proceedings, 115 p.

1980

Food for the Poor: The Role of CIDA in Agricultural, Fisheries and Rural De-
velopment, by Suteera Thomson, 194 p.

Science in Social Issues: Implications for Teaching, by Glen S. Aikenhead, 81 p.

Entropy and the Economic Process: A Proceedings, 107 p.

Opportunitites in Canadian Transportation Conference Proceedings: 5, 270 p.

Proceedings of the Seminar on University Research in Jeopardy, 83 p.

Social Issues in Human Genetics — Genetic Screening and Counselling: A Proceedings,
110 p.

The Impact of the Microelectronics Revolution on Work and Working: A Proceedings,
73 p.

1981
An Engineer’s View of Science Education, by Donald A. George, 34 p.

145



The Limits of Consultation: A Debate among Ottawa, the Provinces, and the
Private Sector on an Industrial Strategy, by D. Brown, J. Eastman, with
I. Robinson, 195 p.

Biotechnology in Canada — Promises and Concerns, 62 p.
Challenge of the Research Complex:
Volume 1: Proceedings, 116 p.
Volume 2: Papers, 324 p.
The Adoption of Foreign Technology by Canadian Industry, 152 p.
The Impact of the Microelectronics Revolution on the Canadian Electronics Industry,
109 p.
Policy Issues in Computer-Aided Learning, 51 p.

1982
What is Scientific Thinking? by Hugh Munby, 43 p.
Macroscole, A Holistic Approach to Science Teaching, by M. Risi, 61 p.

Québec Science Education — Which Directions?, 135 p.
Who turns the Wheel?, 136 p.

1983

Parliamentarians and Science, by Karen Fish, 49 p.

Scientific Literacy: Towards Balance in Setting Goals for School Science
Programs, by Douglas A. Roberts, 43 p.

The Conserver Society Revisited, by Ted Schrecker, 50 p.

A Workshop on Artificial Intelligence, 75 p.

146



/ Science Conseil L
CHLS Council des sciences -
o5 of Canada duCanada




Partners in
Industrial Strategy

The Special Role of the
Provincial Research Organizations

Donald J. Le Roy ANALYZED
Paul Dufour

Summary

)y Yo ay



This summary represents
the views of the authors

and not necessarily those
of the Science Council

of Canada.




Introduction

According to a 1978 survey, 721 253 of the 723 591 businesses
in Canada in all industrial sectors in that year were small or
medium-sized enterprises (SMEs).* Between them, they provided
64 per cent of the jobs in manufacturing, construction, trades
and services and contributed 53 per cent of the Business Gross
National Product deriving from these four sectors. Fully 46 per
cent of all new jobs created in manufacturing between 1977 and
1979 occurred in companies having fewer than 200 employees.

Clearly, the sMes are a vital part of Canada’s economy.
Yet the problems they face are formidable. In order to remain
competitive, they must have access to technical information,
know-how and state-of-the-art technology. But research and
development (R&D) for new products or processes is enor-
mously expensive. Few SMES have either the resources or the
expertise to mount their own R&D effort.** In addition, a recent
report on The Future of Small Business in Canada identified a
lack of information about government services, markets and
technology, including a lack of management expertise, as a
major problem faced by the SMEs. For these firms, the report
stated, “‘Knowledge networks could be as important as man-
power and financial resources.”***

*The survey, published by the Minister of State for Small Business and
Tourism in 1981, defined sMes as firms grossing less than $20 million in
sales annually.

**In 1982, 91 per cent of all industrial R&D expenditure in Canada was made
by only 100 companies.
***Search Conference, The Future of Small Business in Canada, The Niagara
Institute, Niagara-on-the-Lake, 1982.




The PROs: What Are They?

The Provincial Research Organizations (PROS), established by

8 of Canada’s 10 provinces, meet many of industry’s needs for
information and research. The PROs are guasigovernmental, not-
for-profit agencies designed to provide technological assistance
to industry and to undertake R&D of particular interest to their
province. Although all of them have the word “‘research” in
their names, they do much more than research. They make
available the fruits of research that are likely to benefit their
provinces. Some of the companies served by the PROs are
largely self-sufficient in R&D and general technical competence.
These companies take advantage of the PROS’ special expertise
in certain areas, hiring them to solve a problem or engage in a
joint development project. But by and large, the PROs have
come to serve a special class of industries that is frequently
overlooked by policy makers in the science and technology
field. These are the SMEs, most of whom do not have, and are
unlikely ever to have, a capability for in-house R&D.

The Provincial Research Organizations (PROS)

Alberta Research Council (ARC)

B.C. Research (BCR)

Centre de recherche industrielle du Québec (CRIQ)
Manitoba Research Council (MRC)

New Brunswick Research and Productivity Council (NBRPC)
Nova Scotia Research Foundation Corporation (NSRFC)
Ontario Research Foundation (ORF)

Saskatchewan Research Council (SRC)

Established under different circumstances at various times
over almost half a century, the PROs were, until relatively
recently, the only organizations of their kind in their respective
provinces. In the last decade, however, provincial and federal
governments have come to see science and technology as
major determinants in economic progress, and have established




many new institutions to advise on science and industrial policy
and to carry out research, testing and development. Many of
these institutions provide services that complement, supplement
or even duplicate the work of the PROs. Though the PROs have
in some cases helped governments launch these institutions
and are involved in managing some of them, they are no longer
the unique provincial agencies they once were.

The PROs do continue to serve an important function in
maintaining and enhancing technological development, im-
proving industrial productivity and implementing related federal
and provincial policies, but are they meeting their full potential?
How well are they coping with current federal and provincial
policies and programs? In view of the ever-growing number of
publicly funded institutions devoted to scientific research and
industrial development, do the PROs still have a mission they are
particularly qualified to carry out? In attempting to answer these
guestions, the authors examine, in turn, the relationships of the
PROs with industry, federal departments and agencies, their
provincial governments and the universities.

The PROs: Meeting the Needs of Industry

The PROs provide a wide variety of services to industry, some
at no cost, others on a fee-for-service basis. Field officers pro-
vide a significant amount of free assistance, mostly to SMEs.
Many of these officers have their salaries and expenses subsi-
dized by the National Research Council (NRC), others are sup-
ported entirely by the PROS, using their own resources. In addi-
tion to technical information, they also provide free industrial
engineering advice: how to make the best use of available
energy, space and capital, how to provide a safe working envi-
ronment, how to improve productivity through judicious use of
new technologies, and so on. They also supply information on
the extensive array of business assistance programs provided
by both federal and provincial governments.




The free information and advice provided by the PROs
often gives a young company the boost it needs to develop into
a technologically and economically mature business. But the
PROs have not received the support they need to carry on with
this work. Until now, NRC’s total supply of field officers, for
example, has amounted to about 100 persons per year, about
half of whom are attached to the PROs. In view of the large
number of companies that could benefit from the services of
field officers, such a contribution is little more than a token.
Until very recently the situation was expected to become even
worse. For 1983-84, NRC's assistance to the “‘Provincial
Research Organizations and Research Institutes’ was planned
to be 3 per cent less than in 1981-82, two years before.*

The PROs also provide services to clients for a fee. Again,
the SMEs are the chief beneficiaries of these services, which
include research and development as well as analysis and test-
ing of products and processes. In addition, individual PROS pro-
vide special services related to their particular expertise. For
example, the Textiles and Clothing Technology Centre estab-
lished by the Ontario Research Foundation (ORF) has performed
product research, testing and evaluation for that industry for
over 50 years, the Manitoba Research Council (MRC) operates a
Food Technology Centre and the BC government has provided
its PRO, B.C. Research (BCR), with funds to support a program of
research, analysis and testing on coal, including liquefaction,
materials handling and fluidized bed combustion.

In addition to the fees earned for work performed under
contract, the PROs also receive annual operating grants from
their provincial governments. These vary from $600 000 in one
case to $15 million in another. Other funds come from con-
tracts and contributions from federal departments and agencies.

Nrc Estimates for 1983-84, tabled in the House of Commons in
February 1983. However, the message appears to have been received.
One element of the Technology Policy announced by the Honourable
Donald Johnston in May 1983 provides for increasing the number of
NRC-supported field officers attached to the PRos.




The PROs also engage in exploratory or long-term research
and development. For example, the Alberta Research Council
(ARC) is engaged in a multimillion-dollar program of research on
advanced tar sands technology in Alberta; and the Saskatchewan
Research Council (SRC) has become a centre of expertise in
slurry pipeline technology. A long-term program of exploratory
research by the New Brunswick Research and Productivity
Council (NBRPC) has recently resulted in the creation of a
$20-million pilot plant for mineral treatment in Chatham, New
Brunswick. Frequently, the exploratory R&D performed by a PRO
is important to Canada as a whole. BCR, for example, has won
international recognition as an authority on microbial leaching of
ores — an energy-efficient, pollution-free method of refining
minerals using advanced techniques of biotechnology.

Yet, with the exception of ARC, no PRO is able to devote
more than 11 per cent of its expenditures to exploratory
research. This figure is too low. By engaging in more explora-
tory R&D, the PROs could be more effective in developing pro-
vincial resources and initiating new advances in support of
industrial development. As few companies have a sufficient
cash flow to support this kind of R&D, greater government
support is therefore essential.

Over the years the PROs have developed a wide range of
special mechanisms for transferring to industry technology
developed as a result of work either contracted to them by their
clients or undertaken on their own initiative. Among the mecha-
nisms referred to in the study are the patenting by client com-
panies of technology developed by the PROs, the licensing by
companies of patents held by the PROs and the purchase by a
PRO of a licence to a foreign invention to enable the technology
to be transferred for the benefit of Canadian companies.
Several of the PROS have established subsidiary companies to
market technology they have developed. Others operate inven-
tors assistance programs to assess the feasibility of inventions
submitted by individuals or compariies.




*

The PROs and the Federal Government

The PROs have provided the clearest statement of the dilemma
they face:

“The federal government tends to view [the PROs] as
‘arms’ of the provincial governments and is therefore
reluctant to provide financial support. Conversely, many
provincial governments tend to view them as independent
agencies established primarily to serve the private sector,
and therefore expect them to recover a substantial part of
their operating costs from their industrial clientele.”*

The fact is that although the PrROs operate in a regional
context, they also address issues on a national level. Yet neither
the federal government nor the provincial governments have
understood their proper role. On the one hand, the PROS have
been- used for various federal initiatives (in establishing the
Centres of Advanced Technology (CATs), for example), while on
the other, they have been virtually ignored in the federal govern-
ment’'s Contracting-Out Policy. Although the federal government
has initiated several programs, using the PROs, to address the
needs of the nation’s industrial performers, many of them have
had limited success.

NRC administers several programs related to the PROs.
Three IRAP** (Industrial Research Assistance Program) sub-

Association of the Provincial Research Organizations, brief on “The Role
of the Provincial Research Organizations in Industrial Development,”
presented to the Senate Special Committee on Science Policy,

February 1977, p. 13.

IrRAPC provides industrial assistance through field officers; IRAP-F provides
technical information and research services to firms having limited or no
library facilities or research staff; IRAP-L enables companies with fewer
than 200 employees to contract out investigations to research labora-
tories, institutes or consulting firms. The Program for Industry/Laboratory
Projects (PILP), another NRC initiative, is designed to transfer technology
developed by NRC and other federal laboratories to industry. This program
does not now include technology developed by the PROs or other
provincial bodies.




programs, IRAPC, -F and -L, are especially important to the

SMEs. But the continuing need for services provided by these
programs has not been matched by adequate financial support.
Free services may not be as glamorous as those involving large
grants, but undercutting them would be tantamount to withdraw-
ing from small companies the kinds of technical assistance they
most need and, in many cases, the only kind they can use.
Governments, both federal and provincial, should not neglect
this important activity in favour of more visible and currently
more popular R&D programs.

The Department of Industry, Trade and Commerce (IT&C)
also administers programs which provide assistance to industry
and are directly related to the role of the PROs. The CATs pro-
gram, initiated in 1970, encourages universities and the PROs to
establish centres of expertise in areas of specific interest to
industry. IT&C provided ‘“‘seed money” to these centres in the
expectation that they would develop into technically and finan-
cially successful entities. However, financial support has been
limited, making it difficult for several of the PROs to maintain
their centres.

The Enterprise Development Program (EDP) contributes,
among other things, up to 75 per cent of the direct cost of
developing any new or technologically advanced product or
process. PROs often help SMEs to prepare applications for these
grants, and sometimes a successful applicant subcontracts the
necessary services from the PROs using the federal contribution
to help defray costs. In 1981-82, 576 EDP grants were awarded.
In Ontario and Québec, which received 83 per cent of the
grants, ORF and the Centre de recherche industrielle du Québec
(CRIQ) derive substantial portions of their industrial contract
revenue from EDP recipients. The program allows these PROs to
develop future markets for their expertise while helping SMES
grow in technological sophistication. Other PROs would do well
to examine the greater applicability of this program.




*

One of the biggest thorns in the side of the PrO-federal
government relationship has been the federal Contracting-Out
Policy. Since 1972, the federal government has been contract-
ing out many of its R&D needs in science and technology to
industry. In awarding contracts, preference is given to “‘Cana-
dian industrial performers,” in accordance with Treasury Board
guidelines. But the guidelines also stipulate that, in selecting
alternative performers, the federal government should give due
consideration *‘to the extent to which the selection of the per-
former would indirectly promote the policy objective of stimu-
lating industrial innovation.”* Given this criterion, it is difficult to
see why the PROs should not be high on the list of potential
contractors. Yet since 1973, only 1.4 per cent of the total
number of contracts awarded have gone to the PROs each year.

The Pro-federal relationship is influenced by the ability
of the PROs to act in unison on matters that affect them all.
Cooperation among the PROs at the national level is maintained
largely through a rather informal body known as APRO, the
Association of Provincial Research Organizations. The asso-
ciation meets regularly in Ottawa to hear from and present to
federal representatives views on matters of mutual concern. But
the PROs’ ability to operate effectively at the national level is
now seriously undermined by the lack of a central clearing-
house or coordinating office that, by mobilizing the necessary
information, would enable them to react quickly and decisively
to policy changes.

In the face of the ongoing creation of new institutions by
the federal government, the PROs have had to reassess not only
their own operations, but also their relations with these new
institutions. Where services provided by PROs clearly overlap
those supplied by other agencies, the PROs will have to consider
joint arrangements if they are to continue serving the SMES in

Treasury Board of Canada, Science and Technology - Contracting Out,
an administrative policy manual, Ottawa, 1978, chap. 314, p. 10.
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Canada. Above all, the PROS must work to keep the channels of
communication open and the federal-provincial partnership
dynamic. For its part, the federal government must recognize
the unique character of the PROs and their potential for effective
federal-provincial cooperation. Through its various ‘‘regionaliza-
tion” or ‘‘deconcentration’” schemes, it should draw the PROS
into a closer partnership in the common task of assisting
Canadian industry through science and technology.

The PROs: Intra and Interprovincial Relations

The PROS’ “‘arm’s-length’ relationship with their provincial
governments has given them freedom from direct ministerial
control, and the concomitant enhanced public support in recog-
nition of their political neutrality. Nevertheless, if they are to
continue meeting the needs of their respective provinces, the
PROS must establish and maintain a close rapport with those in
government who are in a position to aid or hinder their work.

It is in the best interest of provincial governments to sup-’
port the quasi-independence of their PROs. At a time when
governments are often tempted to grasp at technological straws
to solve problems of massive unemployment, economic stagna-
tion, declining revenues and mounting public debt, senior provin-
cial officials should be able to rely on the confidential advice of
a broadly based, semi-independent and competent PRO that is
scientifically and technologically up-to-date and in close touch
with industry. A provincial government, however, should not
expect its PRO to perform its many functions solely on the basis
of contract income. In fact, if a provincial grant is 30 per cent
or less of the PROs’ total expenditure, the province’s best
interests may be jecpardized.

During the past decade, provincial governments have
created a variety of new institutions for promoting industrial
development through science and technology. If the purpose of
these institutions is to offer policy advice and award grants,
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contracts and (sometimes) scholarships, the evidence to date
suggests that they complement rather than reduce the PROS’
importance, stature or effectiveness. However, problems can
arise if such institutions or centres are provided with facilities in
support of industrial activity. Even if communications networks
linking such centres are set up, some fragmentation and dupli-
cation of effort is inevitable. There appears to be no conclusive
reason why the activities of some of them could not be under-
taken, or at least coordinated, by the PROs.

In their search for industrial strength and productive
federal-provincial cooperation, provinces cannot afford to frag-
ment their efforts. All provincial governments should seriously
consider the advantages of recognizing their PRO as the central
agency for providing assistance to industry. While some PROs
are already on good terms with their provincial governments,
others must work to build better relationships. They must
demonstrate a sympathetic understanding of the political factors
that affect government decisions and take the steps that will
justify their serving as the provinces' central agencies for the
delivery of scientific and technological support to industry.

The PROs and Academe: An Essential Linkage

Strengthened ties between the PROs and academe are also
essential to Canada’s technological performance. Historically,
the PROs have had strong links with the universities. In several
instances the mandate of the PROs was first carried out in uni-
versity laboratories by faculty members, giving their research a
rather academic flavour. But as federally and provincially funded
research centres attached to universities have proliferated, the
PROS have concentrated less on pure research and more on
programs for industrial support. The creation of separate PRC
laboratories marked the beginning of an “‘arm’s-length”
relationship between the two groups.

12



However, the PROs and universities still collaborate on proj-
ects of mutual interest. The Nova Scotia Research Foundation
Corporation (NSRFC), for example, is cooperating with Dalhousie
University and the Technical University of Nova Scotia to devel-
op the Applied Microelectronics Institute. In Québec, CRIQ
markets the results of university research and, in an attractive
and innovative program, is collaborating with community
colleges in establishing technical centres which can use the
specialized equipment in the colleges — a program other PROS
might well consider duplicating in their own provinces.

It is currently a practice in many industrialized nations to
marry university research to technological applications. The
PROS’ long-standing association with universities and their
indepth knowledge of industry in their province places them in a
particularly strong position to serve as brokers between
academe and industry. The IRAP-H sub-program, which pays the
salaries of university and college students who assist small
businesses with technical problems, provides an avenue for
effective two-way interaction between the PROs and academe.
This program, and others aimed at promoting fruitful collabora-
tion between PROs, universities and industry, should be given
the fullest support.

Conclusion and Recommendations

The eight Provincial Research Organizations play an important
role in Canada, both provincially and nationally. Through their
work in research and development, and by providing advice,
information and know-how, they serve as veritable research
arms for thousands of SMEs - a crucial sector for the creation
of jobs and prosperity in Canada. By promoting technology
transfer, productivity and innovation, they also serve as signifi-
cant instruments in the implementation of both federal and pro-
vincial industrial deveiopment strategies. In Partners in Industrial
Strategy: The Special Role of the Provincial Research Organiza-
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tions, the authors make several recommendations aimed at
enabling the PROs to perform these important functions more
effectively, and serve as full-fledged partners with federal and
provincial bodies in applying science and technology for the
benefit of the Canadian economy.

Every Provincial Research Organization should make
an objective examination of the state of its relations
with its provincial government, of its degree of aware-
ness of the political factors likely to influence govern-
ment policy, and of the steps that it should take to
justify serving as the province’s lead agency in the
delivery of scientific and technological assistance to
industry.

The Association of Provincial Research Organizations

should give serious consideration to the establishment
of a permanent clearinghouse office (secretariat) that

will act as a service arm to the organizations by pro-
viding information and data on matters that affect all

of them.

The proposed Association of Provincial Research
Organizations’ secretariat, headed by a full-time execu-
tive director, besides servicing the needs of the Provin-
cial Research Organizations at the federal level, should
also have the function of becoming familiar with all
aspects of the individual Provincial Research Organi-
zations, as well as other relevant provincial bodies,
and thus contribute to the development of avenues for
fruitful collaboration across and within provincial
boundaries.

The Provincial Research Organizations should give due
consideration to expanding their linkages to the tech-
nical and community colleges within their respective
provinces, as well as with the universities, with a view
to enhancing technical assistance programs for indus-
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trial sectors whose needs have not always been
addressed in the past.

B If the provincial grant to a Provincial Research Organi-
zation is in the order of 30 per cent of its total expen-
ditures or less, the province should recognize that its
best interests may be in jeopardy, and take immediate
steps to investigate and remedy the situation.

B Provincial governments should give serious considera-
tion to the benefits that would accrue if each were to
recognize its own Provincial Research Organization as
the central provincial agency in matters dealing with
the delivery of scientific and technological assistance
to industry.

B A study of the dynamics of job creation and elimina-
tion in Canadian industry should be undertaken as
soon as possible by Employment and Immigration
Canada, in collaboration with Statistics Canada and the
Minister of State for Small Business and Tourism. The
methodology should be similar to that used by David
L. Birch, at the Massachusetts Institute of Technology,
suitably modified and adapted for application in
Canada.

B The National Research Council should revise its priori-
ties in relation to its support for the application of
science and technology to industrial development by
placing greater emphasis on the needs of small
companies.*

* On 3 May 1983, the Honourable Donald J. Johnston, Minister of State for
Science and Technology and for Economic Development, announced that
$20 million would be made available to NRC over the next two years to
expand its IRAP sub-programs serving small and medium-sized businesses
(IRAPC, -F, -H, -L, and -M), including the number of field officers attached to
the PROs.
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The National Research Council should plan on tripling
the number of field officers attached to the Provincial
Research Organizations within a period of two years,
placing special emphasis on the introduction of new

technology by using those trained in the principles of
industrial engineering.

The National Research Council and the Association of
Provincial Research Organizations should make a
detailed analysis of the costs of providing field officers
for IRAPC and IRAP-F, and agree to a cost-sharing
arrangement that will provide for equitable and stable
funding.

The National Research Council, in cooperation with the
Provincial Research Organizations, should examine the
possibility of increasing the productivity, competitive-
ness and innovative capability of small and medium-
sized enterprises in all 10 provinces through the
mechanism of IRAP-L, and be prepared to increase
greatly the financial resources assigned to that sub-
program, should such action appear to be justified.

The National Research Council should undertake an
evaluation of IRAP-H as a mechanism for achieving
collaboration between the Provincial Research Organi-
zations, academe and industry, and be prepared to
increase financial support for it if warranted.

The National Research Council should give serious
consideration to extending the scope of its Program for
Industry/Laboratory Projects (PILP) to include the
transfer of technology from Provincial Research Organ-
izations and other provincial technology-generating
organizations to industry.

16



All of the Provincial Research Organizations should
make a systematic effort to use the Enterprise Devel-
opment Program as a means of enhancing their
delivery of technological assistance to small and
medium-sized enterprises.

The Department of Supply and Services, in matters
relating to the awarding of science and technology
contracts, should consider treating the Provincial
Research Organizations as a category in its own right.

When considering the award of contracts to organiza-
tions outside the primary and secondary sectors, those
responsible for the Contracting-Out Policy should
recognize the ability of the Provincial Research Organi-
zations to tender, where technically appropriate, on the
same basis as the service sector.

The Provincial Research Organizations should, when
technically qualified to bid on Department of Supply
and Services' contracts, consider submitting proposals
jointly with industrial performers, and further, they
should adopt a more aggressive stance in marketing
their eligibility as subcontractors for work contracted
out to these industrial performers.
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