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Canadian Science Policy and
Public Research Organisations

in the 20 ™ Century

Janet Atkinson-Grosjean, Dawn House and Donald Fisher

Across OECD nations, public/private partnerships have recently become popular
mechanisms in advancing science and technology policies. But Canada has a long
tradition of such partnerships.The federal government was involved in the promo-
tion of relations between public research organisations (PROs) and the private sec-
tor as early as the start of the twentieth century. In this paper, we trace the evolution
of policies promoting the economic utility of public science in Canada. We then
present the National Research Council’s Industrial Research Assistance Program (NRC-
IRAP) and Industry Canada’s Networks of Centres of Excellence (NCE) program as
contrasting cases of federal steering. By developing an understanding of these flag-
ship instruments, we seek insight into the wider implications of state intervention in

relations between PROs and Canadian industry.

In Canada, as in other OECD countries,
national policies promote closer ties be-
tween public research organisations
(PROs)! and the economic mainstream:
public science is moving out of aca-
demic and government labs and into the
marketplace. Policy goals include the
commercialisation of research results as
proprietary products and the adoption
of new market-friendly institutional ar-
rangements for the conduct of research.
Policy tools like intellectual property
rights and public/private research net-
works promote the development of
closer academy-industry relations and
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facilitate what can loosely be called the
privatisation of the public knowledge
base.

While this constellation of factors may
seem novel, Canada has along tradition
of state involvement in the promotion of
public-private collaborations. The eco-
nomic utility of scientific research was
recognised as early as the start of the
twentieth century, when public science
was first harnessed to the needs of pri-
vate industry. In this paper, we trace the
evolution of these policies in Canada
during the 20™ century and present the
National Research Council’s Industrial
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Research Assistance Program (NRC-
IRAP) and Industry Canada’s Networks
of Centres of Excellence (NCE) program
as contrasting cases of federal steering.
By developing an understanding of these
flagship instruments, we seek insight
into the wider implications of state in-
tervention to foster closer relations be-
tween PROs and Canadian industry.

Overview

As historian Donald Phillipson has com-
mented, while interactions between Ca-
nadian PROs and industries are not thor-
oughly documented, they offer a fruitful
and interesting field of study.? There are
three principal reasons why this is the
case. First, until recently, because of the
country’s small population and relative
youth, “everybody knew everyone else”
at the senior levels of industrial, aca-
demic and government science. As John
Porter (1965: 507-511) found, there was
a tendency for top-tier Canadian scien-
tists to hold interlocking positions of
power in government and university sec-
tors— C.W. Mills (1956) famously referred
to a parallel phenomenon in the USA as
“The Power Elite”. For a century up to the
1960s, government science in Canada
was very much the enterprise of a small
elite group of scientists, e.g. J.W. Dawson,
J.H. Grisdale, Charles Camsell, C.].
Mackenzie and E.W.R. Steacie.® These
men, and others like them in academy
and industry, shared similar socio-eco-
nomic backgrounds — most were Cana-
dian-born of British extraction, middle-
class in origin and Protestant (Porter,
1965: 509). They personally knew “every-
one that mattered”. The “scientific re-
search field” (Bourdieu 1969: 1988) was
inclusive and relatively small. This net-

4

work depended as much on shared so-
cial capital as it did on academic or sci-
entific capital. This is illustrated in C.].
Mackenzie’s response to a journalist on
whether it was difficult to get govern-
ment approval when the NRC estab-
lished a nuclear research unit during the
Second World War. Mackenzie replied,

It was surprisingly easy. In those days
the NRC reported to C.D. Howe [then
Minister of Department of Trade and
Commerce].... C.D. was a particular
friend of mine.... We all went to C.D.’s
office and discussed the idea with him.
I remember he sat there and listened
to the whole thing, then he turned to
me and said: ‘What do you think?’ I told
himIthoughtitwas asoundidea, then
he nodded a couple of times and said:
‘Okay, let’s go.” (B. Lee, ‘The Atom Se-
crets,” Globe Magazine, October 28,
1961; cited in Porter, 1965: 432)

Although Mackenzie’s story may be an
exaggeration, for most of the country’s
history, policy making was personal; it
operated on a “social capital” system.
Decisions were made on the basis of
whom one knew.

Thatsituation began to be questioned
in the 1960s. On one hand, the Canadian
science community was part of the ex-
pansion of the whole university system.
On the other, the personalist system be-
gan to be perceived as both corrupt and
inefficient (Glassco, 1962). In the face of
demands that decisions follow “scien-
tific” methods complete with rational
justifications, the personalist system
went underground. So the story of Ca-
nadian science policy is in large part the
story of the people who made it. The evo-
lution of policy attitudes towards con-
sorting with industry reflects the evolu-
tion in elite ways of thinking on the topic.

A second aspect of interest is that
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awareness of other national models —pre-
dominantly American and British— has
shaped Canadian policy throughout the
century. In comparison to other ad-
vanced nations, we tend to feel we lag
scientifically and this has always influ-
enced the projects undertaken. So inter-
national trends in policy promote the
adoption of particular models, or “iso-
morphic convergence” (Powell & DiMag-
gio, 1983; see also Garrett & Lange, 1996;
Unger & van Waarden, 1995). Canada’s
National Research Council, for example,
was an example of isomorphic conver-
gence with similar bodies in Britain and
the USA, when it was founded in 1916.
At the same time, we adapt these
models to the Canadian context. Insti-
tutional path-dependence and our par-
ticular cultural legacies promote a
countervailing trend for divergence
(Banting, Hoberg & Simeon, 1997).
Canada’s Networks of Centres of Excel-
lence program, founded in the late
1980s, is an example. While the phrase
“centres of excellence” was appearing
with increasing regularity in the interna-
tional policy discourse at the time, the
Canadian innovation was to network
these centres together. It created a na-
tional research capacity while side-step-
ping potential problems of Canadian
federalism and geography; such as pro-
vincial jurisdiction over education, uni-
versity autonomy, the federal require-
ment to serve all regions equally and the
sheer size of the country. The IRAP pro-
gram, established 1962, is also a pecu-
liarly Canadian solution to geographic
problems. Rather than hire technically
trained civil servants to give hands-on
advice to all sorts of different industries,
in everyregion of the country, IRAP cre-
ated a mechanism for borrowing them.

Approximately two-thirds of IRAP’s field
agents are locals, co-opted from indus-
tries and universities. They are a “field
army” (NRC-IRAP interviews, January
2001) who know their regions, closely
identify with their industrial clients and
enjoy an enormous amount of autonomy
from the Ottawa bureaucracy.

A third element of interest is that the
boundaries between public and private
in Canadian scientific institutions are
quite unstable and tend to evolve quickly.
Phillipson (2000) provides the example
of the Ontario Research Foundation
(ORF). Founded by the province in the
Depression era as a rival to the federal
National Research Council, ORF was
transformed into a successful autono-
mous public industrial laboratory, a
Crown agency, in the 1950s. Later, it was
“privatised” into a state-owned corpora-
tion. Subsequently, the shares were
bought by a commercial company. An-
other example is the Canadian Stan-
dards Association (CSA). Founded in the
early 1920s as a government-funded ad-
visory committee of researchers and in-
dustrialists, it was incorporated as a
company in 1940, with the approval ofa
government preoccupied with war re-
search. CSA then moved its laboratories
from Ottawa, the federal capital, to
Toronto, theleading industrial city. Here,
it became a self-financing independent
institution, and is still authorised to pro-
mulgate and enforce standards.

Keeping these three facets of interest
in mind, we next present a conceptual
frame that attempts to capture the sig-
nificance of the slippage between pub-
lic and private science and technology.
We then move to a historical review.
Starting with the founding of the Na-
tional Research Council in 1916, and fol-
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lowing the evolution of that body, our
review is structured around two key
moments in Canadian science policy
history: the Glassco Commission (1960-
62) and the Lamontagne Committee
(1968-77). Through the reports of these
bodies, we seek to map shifting under—
standings of the proper domains of PROs
and industry, and public and private
knowledge, over the years. In the final
section, we present the NRC-IRAP and
NCE programs as contrast cases of hy-
brid organisational forms that attempt,
with some success, to occupy a shifting
third space between public and private
science, and between academic and in-
dustrial values.

The Public/Private Divide

The public/private demarcation is one
of the core sociological distinctions.
Norberto Bobbio calls it one of the
“grand dichotomies” of western thought
(Bobbio, 1989; cited in Weintraub, 1997:
1). For much of the second half of the 20™
century, the distinction provided a use-
ful shorthand for thinking about the
organisation of science. The public/pri-
vate axis mapped neatly onto the clas-
sic linear model of the research process:
public science undertook the basic re-
search that private science then devel-
oped and commercialised. Public sci-
ence happened in government and uni-
versity labs and was freely disseminated
in the form of journal publications. Pri-
vate science happened inindustrial labs;
its commercial techniques were secret
and “protected” as intellectual property.
Further, public science stepped forward
where private science stepped aside —in
“public good” situations of market fail-
ure where there was insufficient incen-

tive for private-sector investment. (But
note the argument of Callon [1994], that
basic science is a public good not ‘by
nature’ but by design. According to
Callon, it takes a great deal of effort and
investment to maintain science in the
public domain; economic definitions of
public and private are misguided, and
need to be replaced by broader under-
standings of local and extended net-
works of heterogeneous elements.)

The elegance of this model had little
to do with the messy reality of the way
science was really done. Invoking a clean
separation between public and private,
basic and applied, open and secret, was
a politically expedient move geared to
maintain wartime levels of government
funding for research. Despite its artifici-
ality, however, the linear model domi-
nated science policy for the next three
decades. The funding of basic (public)
research was justified in terms of its
eventual but distant (private) payoff
which would, in turn, generate future
(public) returns in the form of tax rev-
enues, employment and technological
innovations. Because of the power of re-
source allocations from the state, the lin-
ear model became, in effect, a self-ful-
filling prophecy, constructing real divi-
sions from imagined boundaries.

But those stable demarcations began
to lose their shape in the 1970s. The de-
cade began with recession, oil shocks
and great economic instability in tradi-
tional industries; these crises called into
question many of the post-war welfare-
state settlements. The mid-1970s saw
the patenting of the first products of the
revolution in molecular biology. As pub-
licly funded discoveries were privatised
in the form of biotechnology patents, the
former distance between public and pri-
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vate science began to close. At the same
time, the tension between (public)
openness and (private) secrecy came to
the fore as life scientists began to engage
in commercialisation. As the 1970s
ended, “new right” governments world-
wide began to reform their public sec-
tor institutions, including universities
and research funding agencies. Market
criteria and corporate structures were
imported from the private sector and
applied to public agencies, enterprises
and government departments.

From the early 1980s on, federal sci-
ence and technology policy has been
housed in fundamental shifts in the re-
lation between academic research and
the economy and between the public
and private spheres. Economic rational-
ism and the dominance of neo-liberal
market ideology guide government
policy and have become the catalysts for
change. Accountability and relevance
are translated into closer links between
public research and the market. Tech-
nology transfer and the commodi-
fication of knowledge are defined as the
essential foundations for economic re-
structuring and greater international
competitiveness.

The clear intention is to press market
relations, and therefore the power of
capital, into public research organi-
sations where previously non-market or
quasi-market models were in operation.
All institutions are pushed toward what
Burchell (1996) calls “enterprise culture”.
The enhancements offered by succes-
sive federal governments to narrow the
gap between public science and indus-
try are part of the inescapable tension
between the welfare state and market
principles. Under welfare state capital-
ism, the state simultaneously supports

commodity production and market ex-
change and redistributes resources to
those systematically disadvantaged by
these activities. But the State’s ability to
act is severely limited by the internal
contradictions in capital (Offe, 1984;
1996.)

The changes in federal science and
technology policy over the last century
can best be understood and explained
with reference to these internal contra-
dictions. The hegemony of the market
over the last two decades has allowed
governments to intervene more forcibly
than in earlier decades to lessen the gap
between “R” and “D”; that is, between
Research (public; academic) and Devel-
opment (private; industrial). Following
Offe, the IRAP and NCE programs can be
seen as successive attempts by the state
tointervene in the exchange process and
encourage the commodity form of pro-
duction. For Bourdieu (1969; 1988) these
same policies represent an increasing
effort to redraw the contours of the aca-
demic “field” of scientific research by tip-
ping the balance between economic
capital and scientific capital in public
research organisations (see also Ringer,
1992).

When public science, private indus-
try and the state become partners in the
privatisation of research, does it make
sense, any more, to maintain an analyti-
cal distinction between public and pri-
vate enterprise? Is it a difference that
makes no difference? If the distinction
collapses or is abandoned, what is lost?
What do “public” and “private” mean
today in terms of science policy and sci-
entific practice? In this paper, we address
these questions through our research
into public research organisations and
Canadian science policy.*
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Evolution of Science Policies in
Canada

Canada’s size, its low population density
and small proportion of secondary in-
dustry encouraged government to take
an early lead in scientific development.
Federal scientific activities concentrated
on practical applications and the exploi-
tation of the country’s natural resources.
The first federally supported science ini-
tiative was the Geological Survey of
Canada, founded in 1841, which laid the
basis for the mining industry. In the
1880s federal support of astronomy pro-
duced longitudinal maps used in build-
ing the railways. The creation of experi-
mental farms patterned after the USA’s
land grant movement produced innova-
tions suited to a cold climate and large
gains in agricultural productivity. Ma-
rine research stations for the fishing in-
dustry developed in the 1890s, followed
by forestry experimental stations. Before
the end of the 19th century, several fed-
eral government departments had es-
tablished national laboratories for the
exploitation of natural resources.
Events engendered by the First World
War pressured the government to take
action in developing science and tech-
nology for the needs of an emergent sec-
ondary industry. The earliest stimulus
came in 1915 from the business sector.
Hampered by war-time cuts in pro-
cessed materials and manufactured
goods, several Canadian industrialists,
with the endorsement of university offi-
cials, urged the government to provide
universities with financial support to
conduct industrial research (Thistle,
1966: 4-5). While no concrete action re-
sulted from these particular proposals,
external forces set the stage for govern-

8

ment action in the following year.
The National Research Council

In 1916, Britain created a Department of
Scientific and Industrial Research (DSIR),
to help offset German dominance in sci-
ence and technology. Dominions of the
Empire, such as Canada and Australia,
were urged to do the same (Dufour & de
la Mothe, 1993: 8; Finnemore, 1993). The
Canadian government appeared unin-
terested at first, but its hand was forced
by the principal of McGill University,
William Peterson, who had been invited
to form a research alliance with the
DSIR. If the Canadian government
would not create a similar body to sup-
port university research, Peterson pro-
posed to persuade his fellow university
presidents to join forces with DSIR
(Thistle, 1966: 6). On June 6, 1916, an
Order-in-Council was passed to create
the National Research Council (initially
called the Honorary Advisory Council).
In broad terms, its responsibilities were
to plan, co-ordinate and direct research
toward “the most practical and pressing
problems indicated by industrial neces-
sities” (cited in Lamontagne report,
1968-77, vol. 1: 27). As one of its first
tasks, the NRC set out to gauge the state
ofindustrial research in Canada. Survey
results showed that only 37 of the 2,800
firms responding performed research on
an ongoing basis and most of these em-
ployed only one researcher (Thistle,
1966: 29). These findings convinced the
NRC that it had little to plan, co-ordinate
or direct, and that Canadian industries
were too primitive to conduct research
of sufficient quality to contribute to their
long-term development.

This conclusion motivated the NRC to
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form an alliance with the universities. In
1917 the NRC introduced post-graduate
scholarships in the sciences in order to
build a critical mass of researchers
(Thistle, 1966: 26, 127). The idea of con-
structing institutes for industrial re-
search on university campuses had ear-
lier caught the imagination of some top-
ranking university officials, but this was
quickly disposed of when a parliamen-
tary sub-committee (the Cronyn com-
mittee) struck in April 1919 discovered
that university faculty were adamantly
opposed to “bargaining with manufac-
turers” (University of Toronto Professor
Lash Miller, Cronyn Committee Pro-
ceedings, June 4, 1919: 99; cited in
Lamontagne report, 1970: 31). At the
time, Canadian universities modelled
themselves after the humanistic tradi-
tions of Oxbridge. It was difficult enough
for fundamental scientific research to
gain a foothold in these institutions; to
collaborate with industry was virtually
unthinkable. In this era, teaching was
the only legitimate activity.

NRC'’s views closely followed those of
faculty on this matter, arguing that uni-
versities would subvert their role by con-
ducting industrial research. Instead,
government was persuaded by Dr. A.R.
Macallum, the NRC'’s first chair, to con-
struct a laboratory complex for the re-
search council, in order to allow them to
develop the new technologies Canada
needed to keep pace with other nations,
and to retain scientific talent in the
country. The obligation to serve indus-
try was literally engraved in stone above
the doors of the laboratories on Sussex
Drive in Ottawa. However, it was difficult
for researchers trained in the principles
of basic science to adapt to the needs of
industrial research. In order to retain its

researchers, NRC increasingly focused
on fundamental inquiry.

Between 1916 and 1939 the NRC grew
from one full-time employee and an an-
nual budget of $91,600 (US$90,000 at
then-current exchange rates) to 2,000
employees and a budget of close to $7
million (US$6.3 M) within months of the
start of the Second World War (La-
montagne report, 1968-77, vol. 1: 61).
During the war, Canadian scientists
worked closely with British and Ameri-
can colleagues on the front lines of ad-
vances in microwave techniques, jeten-
gines, digital computers and nuclear
power. They were intent on continuing
this momentum into the post-war era.

However, Canadian university admin-
istrators rarely encouraged “research”
before the mid-1950s, being preoccu-
pied with teaching returning war veter-
ans and other undergraduates. For ex-
ample, according to Phillipson (personal
correspondence), C.D. Howe’s R&D
Branch began an annual inventory of
university research in 1946 but gave up
the project in 1949, upon discovering
that scientists were “faking the results,
to conceal from university authorities
how much they were diverting from
teaching to spend on research.” This re-
sistance slowly began to change after
Sputnik and the Canada Council’s cre-
ation in 1957. While the “red scare”
served to justify spending for scientific
and technological research, the Canada
Council, established as the main grant-
ing agency for research in the social sci-
ences and humanities, extended fund-
ing to a broader base of academics. Fed-
eral expenditures devoted to R&D grew
from an estimated $5 million (US$ 4.5 M)
in 1939 to over $200 million (US$196 M)
in 1959 (Lamontagne report, 1968-77,

9

2.8.2001, 15:29



]

“ ‘ Grosjean

Science Studies 1/2001

vol. 1: 64).

In 1944, then-NRC President C.]J.
Mackenzie proposed that state science
defer leadership of the post-war knowl-
edge economy to industrial demands
and academic opportunities. The role of
government science was simply to fill in
the gaps, he said, by funding central
laboratories for fragmented industries,
or putting university scientists in contact
with scarce facilities like nuclear reac-
tors. But with few notable exceptions, in
the post-war era industry and universi-
ties did not demonstrate this type of
leadership in exploiting new knowledge.

Thus, unexpectedly, it was state science
that moved ahead fastest, 1945-60,
mainly because its top managers had
the available funding (if not always the
manpower) and [few] in industry or
academe objected. By 1955-57 the
whole of federal state science had been
reconstituted and was humming along
nicely. Expansion and reorganisation of
NRC academic grants 1950-60 allowed
top planners to suppose academic sci-
ence was now in good shape. (Phillipson
correspondence)

Much of this period coincides with the
presidency of Dr. E.W.R. Steacie, who ran
the NRC from 1952 until his death in
1962. Steacie focused on stabilising
Canada’s universities, believing this
would best serve the needs of industry
in the long term.

[TThe development of industrial re-
search involves first the strengthening
of university post-graduate schools,
and secondly, ensuring that the best
graduates remain in the universities to
train further research students. It is
possible to have first-rate university
research with little or no industrial re-
search, and in fact, this has been our
history. It is absolutely impossible to
have first-rate industrial research with-

10

10

outfirst-rate university research. (Steacie,
1965: 159-160)

For Steacie, it was essential that Canada
build a critical mass of scientists propor-
tionately on par with Britain and the
USA, not to be like those countries, but
to transcend its colonial status and be
independent of them (1965: 165-166).
He thought this goal was prefaced on
developing original high quality indus-
trial research, which in turn required
educating scientists and engineers in the
fundamentals of their field, carefully
nurturing the scientific imagination and
avoiding contact with industry at an
early stage.

There is no reason why an engineering
student should ever have seen a plant
or a mine before he graduates. ‘Practi-
cal’ knowledge can be acquired on the
job and is certainly not a proper part of
a university education. (Steacie, 1965:
48)

He believed universities were the major
source of original ideas, a result of their
comparatively low levels of co-ordina-
tion and planning.

[TThe university is... inefficient in the
costaccountant’s sense of the word. This
is its greatest hope. There is nothing
more antagonistic to original thought
than business efficiency. In fact, as long
as the universities can remain ineffi-
cient there is hope for the world.
(Steacie, 1965: 38)

Consequently, under his presidency, he
stated that the NRC strove “to be as simi-
lar to a university laboratory and as un-
like a government department as it is
possible for us to be and still carry out
all our functions successfully” (Steacie,
1965: 142). Addressing faculty and stu-
dents ata management conference held
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at Queen’s University, he advised that

The important thing is that in any well
run laboratory there must be a con-
scious and continuing effort to reduce
organisation and planning to a mini-
mum, to have as few committees as
possible, to write reports as infre-
quently as possible, and to regard ‘co-
ordination’ as a dirty word! (Steacie,
1965: 132)

An apparently unconventional candi-
dateto lead a national policy instrument
intended to coordinate science and de-
velop industrial research, Steacie was
convinced that the only way for the NRC
to adequately supportindustry was to do
so indirectly, by providing an infrastruc-
ture based on university research and
the provision of university-trained pro-
fessional scientists. However, this broad
interpretation of its mandate to meet
industry’s needs failed to impress the
Royal Commission on Government
Organisation, (or the Glassco Commis-
sion), established in 1960 to assess the
efficiency and economy of all govern-
ment departments.

The Glassco Commission

Established under the Diefenbaker Con-
servatives, the Glassco Commission
spanned a general election, reporting to
Lester Pearson’s Liberal administration
in 1962. The commission examined the
organisation, management and coordi-
nation of federally funded research ac-
tivities in industry, universities and fed-
eral institutions. Finding that “the whole
post-war expansion of government sci-
entific activity has proceeded on a piece-
meal basis without adequate co-ordina-
tion” (Glassco report, 1962: 218), the
commission concluded that the system

11

had failed to function as intended.
Blame was placed on the armed services
and, in particular, the NRC. A number of
charges were levied at the latter. In the
commission’s view, the NRC had: fo-
cused undue attention and resources on
the university grants program, in which
its members had vested interests; ne-
glected broad national policy goals;
compromised its impartiality as a gov-
ernment advisor by operating its own
laboratories; and most significantly,
failed to promote industrial research:

One of the original purposes of govern-
ment in devoting money to research
was to encourage and stimulate Cana-
dian industry. From being a primary
goal this has, over the years, been rel-
egated to being little more than a mi-
nor distraction.... At present there is a
wide-spread feeling that fundamental
research is the only activity adequately
recognised within the National Re-
search Council. (Glassco report, 1962,
vol. 4: 230, 271)

In short, Glassco famously concluded
that NRC had “turned away” from indus-
try. According to Phillipson, this conclu-
sion was partly the result of an unhappy
accident. The innovative NRC-IRAP pro-
gram was not accounted for by Glassco
because the report,

although published in 1962, was drafted
in 1961 before IRAP was announced.
The first draft was twice shortened and
rewritten and extra paragraphs were
added to cover IRAP, but the main text
stood intact, with its charges that the
Advisory Panel had never introduced
any innovative policies and the NRC
had ‘turned away’ from its duty of pro-
moting industrial research (Phillipson,
1983: 16).

Glassco’s damaging accusations of in-
competence, indifference and partiality

11
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engendered vociferous protests from
NRC'’s scientists and bureaucrats. Opin-
ion from informed observers is divided
on the justification for these protests.
The OECD, for example, commenting on
the reaction, noted that “many, no doubt,
recognised that there were grounds for
the criticism expressed by the Commis-
sion, but the majority protested against
itsrecommendations” (OECD, 1969: 63).
On the other hand, Phillipson argues
that NRC was actively undertaking in-
dustrial research, as required, for com-
panies who lacked in-house personnel
or facilities. Sponsoring companies,
however, which were expected to pay a
portion of the costs, often insisted on
confidentiality to protect their commer-
cial interests. As a result, even among
NRC scientists, little was known about
this aspect of the Council’s activities.

Faithful observation of these [confi-
dentiality] provisions meant in practice
that public scientists (NRC) did not
know what their colleagues were doing
in the way of commercial research, and
top laboratory managers did not record
corporate research activities in the
ways that suited state-assigned applied
science (e.g. on railways, wheat, etc.).
This institutionalised an ‘information
gap’ which became (in my opinion)
positively vicious in the Glassco Re-
port..., which relied for factual infor-
mation on corridor gossip i.e. the re-
searchers’ social culture more than on
documented records. (Phillipson cor-
respondence)

The Glassco report recommended an
institutional framework aimed at mak-
ing government R&D activities more co-
hesive. Major structures in this frame-
work included a permanent Science Sec-
retariat to provide advice; a Science
Council responsible for long range plan-

12

12

ning; and the appointment of a minis-
ter responsible for science. The first two
recommendations were put into effect:
a Science Secretariat was established in
1964 and the Science Council of Canada
began operations in 1966. The govern-
menthedged on therecommendation to
appoint a minister for science. Instead,
the minister who chaired the Privy
Council Committee on Scientific and
Industrial Research became the de facto
science minister, albeit without designa-
tion (Dufour & de la Mothe, 1993: 13).
However, the institutional framework
envisioned by the Glassco Commission
was substantially weakened in practice.
Upon receiving the report, Prime Min-
ister Pearson asked C.J. Mackenzie,
former NRC president, for his opinion.
Mackenzie advised against the sub-
stance of the Glassco findings in order
to protect the “rights and privileges” of
existing government institutions (Hayes,
1973:47; Lamontagne report, 1970: 106).
He proposed a compromise that effec-
tively undermined the report’s intent.
The Glassco Commission’s visions of a
coherent and efficient central machin-
ery for science policy disintegrated into
a disorienting bureaucratic maze.
Nevertheless, the Glassco report es-
tablished a policy environment more
hospitable to promoting industrial re-
search, the co-ordination of R&D activi-
ties and research management. A num-
ber of government initiatives intended
to bring academic research closer to the
needs of industry were designed in the
1960s. Among these, the Industrial Re-
search Institute Program, established by
the Department of Industry in 1966, pro-
vided “seed funding” to universities to
establish research institutes dedicated to
working with industry. Legislative tools
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were also introduced; in 1967 govern-
ment passed the Industrial Research and
Development Incentives Act which was
intended to foster academy-industry
collaboration in research focused on
solving industrial problems.

By the end of the decade, the Glassco
Committee’s criticisms were echoed in
several other policy documents. In an
extensive survey of Canada’s science and
technology infrastructure, OECD exam-
iners agreed there was a lack of coordi-
nation, noting that “the observer of Ca-
nadian science policy often finds him-
self on shifting and unknown ground.
New structures that are not always
readily and precisely defined, appear
side by side with other organisations left
over from another period” (OECD, 1969:
63). The Science Council of Canada’s
1968 report Towards a National Science
Policy for Canada advocated greater col-
laboration between university, govern-
ment and industry scientists and more
use of multidisciplinary research teams.
It also suggested that government labo-
ratories work closely with industrial and
university sectors, not as research per-
formers but as research initiators and co-
ordinators (Science Council of Canada,
1968: 26). The OECD and Science Coun-
cil reports substantially contributed to
the deliberations of the Lamontagne
Committee.

The Lamontagne Committee

In November 1967, the Senate, Canada’s
Upper House, appointed a Special Com-
mittee on Science Policy chaired by
economist Maurice Lamontagne. The
Lamontagne Committee’s mandate was
to review the long-term financial and
structural requirements for establishing
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a dynamic and efficient science policy
for Canada. Mindful of the need for in-
ternational comparisons, and of the
nation’s historical and geographic pecu-
liarities, the Lamontagne Committee
provided an exhaustive analysis of
Canada’s overall R&D expenditures; fed-
eral funding of individuals, universities,
industries and other groups; perfor-
mance of R&D in federal government
laboratories; and the culture of science
in Canada. The committee’s findings
were issued in three major volumes over
the course of a decade (1968-1977).
The report was unique among Cana-
dian policy documents in that it ques-
tioned the status of academic science as
anintellectual endeavour that held itself
apart from society and claimed special
rights and privileges. The report de-
mythologised the “Republic of Science”
and positioned science as a social activ-
ity, like any other, with a mode of organi-
sation and normative structure that were
just as open to critical analysis. At the
core of the report was an attack on the
“personalist” mode of conducting sci-
ence policy. The committee argued that
scientific elitism had driven Canadian
science policy from the time the NRC
was established in 1916 (Lamontagne
report, 1968-77, vol. 1: 268). They cited
Steacie’s proud comment that “[w]e are,
in fact, one of the few countries which
hasrecognised the fundamental fact that
the control of a scientific organisation
must be in the hands of scientists”
(Steacie, 1965: 119; cited in Lamontagne
report, 1968-77, vol. 1: 269). Such free-
dom, the committee argued, “cannot be
justified as a general principle for the
organisation of scientific progress when
the tremendous cost of research has to
be met mainly by public funds and when
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the good and bad effects of science and
technology on society are becoming so
far-reaching” (Lamontagne report, 1968-
77,vol. 1: 270-271).

The Lamontagne Committee pro-
posed that “permanent steps should be
taken to bridge the gap between the aca-
demic and industrial sectors” (1968-77,
vol. 2: 521). Investment in scientific re-
search needed to reflect national priori-
ties and give special importance to in-
dustrial research. Funded research
should be managed and evaluated in
order to terminate less viable projects
and shift investments to new priorities.
Government research must be reori-
ented towards serving its original goal —
the needs of industry. Finally, the organi-
sational structure for the R&D system
should be based on economic forecast-
ing and planning for future industrial
needs, giving industry priority while tak-
ing into account the needs of science
and Canadian society.

Lamontagne was enthusiastic about
the whole business of planification—eco-
nomic forecasting and planning — and its
potential for fostering “innovation”. The
latter word entered the Canadian policy
discourse about halfway through the
“Lamontagne decade”. Seduced by the
idea of innovation, the committee also
embraced “the new quasi-economic dis-
cipline of science policy” that went with
it (Phillipson correspondence). Commit-
tee members and staffwere thus “naively
enthusiastic about both (a) the notional
completability of the Science Policy
model (Leontieff matrix) and (b) its po-
litical appeal to actual politicians”
(Phillipson correspondence).

The Lamontagne Committee failed to
understand “the garbage can model of
rationality” (Cohen et al., 1972) that po-
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litical decision-makingis not fact-based.
Therefore, the provision of ever-increas-
ing amounts of data to “actual politi-
cians” tends to be a waste of time and
effort. Consequently, despite the years
that went into producing the report, “it
fell dead from the press”, winning nei-
ther the attention nor support of then
Prime Minister Pierre Trudeau nor that
of his cabinet (Dufour & de la Mothe,
1993, 21, fn. 13). The exercise is a classic
example of how not to change policy.
Given the power of entrenched elites,
whether political or scientific, to resist
change, it is wise to identify “advocacy
coalitions” or “policy networks” in ad-
vance, and work through them to find
policy brokers who can influence the
political agenda and who are willing to
champion the changes (Sabatier, 1988;
Smith, 1998).

One recommendation thatwas imple-
mented was the creation of a Ministry of
Science. In 1971, the Ministry of State for
Science and Technology (MOSST) re-
placed the Science Secretariat. Its man-
date was initially modest — providing ad-
vice on science and technology policy, as
well as creating and coordinating science
policy. But gradually its responsibilities
were extended to the priorities and plan-
ning of Canada’s overall science and
technology effort. Eventually its author-
ity subsumed part of NRC’s mandate.
There was a political will at work in the
expansion of MOSST. As a Crown corpo-
ration, NRC was beyond direct interfer-
ence by politicians and the central agen-
cies of state. The only way to control it
was to systematically strip away its bud-
gets and responsibilities, and transfer
them to another, more subordinate
agency. A similar fate awaited the Sci-
ence Council (disbanded in 1992) and
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other autonomous bodies as policy be-
came increasingly politicised.

In 1977, the NRC and the two other
granting councils (the Medical Research
Council and the Canada Council) were
restructured. The NRC was required to
devolve its responsibility for supporting
faculty and graduate student research to
a new agency, the Natural Sciences and
Engineering Research Council of Canada
(NSERC) which then fell under the ad-
ministrative authority of MOSST. In 1978,
MOSST assumed authority over the So-
cial Sciences and Humanities Research
Council of Canada (SSHRC) after the
Canada Council was reorganised. This
restructuring gradually eroded the au-
tonomy of all granting councils.

The election of a Progressive Conser-
vative government in 1984 signalled a
shift to the right on the political spec-
trum. The development of a national sci-
ence policy that would steer academic
science toward meeting the needs of
Canada’s international competitiveness
was high on the agenda of the new gov-
ernment. In 1986, the government intro-
duced a matching funds policy requir-
ing the granting councils to work in part-
nership with the private sector in efforts
to increase the level of university-indus-
try collaborations. These goals were part
of the ideologically driven reform of
public sector institutions, known as ‘new
public management’, occurringin OECD
countries generally at this time. In De-
cember 1986, following an intense pe-
riod of federal/provincial meetings of
science and technology ministers, both
levels of government reached an agree-
ment on the broad components for
Canada’s first national science and tech-
nology policy. The agreement was for-
mally signed by federal, provincial and
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territorial S&T ministers in March 1987.
In the following month, InnovAction:
The Canadian Strategy for Science and
Technology, was announced with $1.5
billion (US$1.08 B) in funding. By merg-
ing MOSST with the Department of Re-
gional Industrial Expansion (DRIE),
InnovAction established a new “super-
ministry” — Industry, Science, and Tech-
nology Canada (ISTC).

At the same time, the government
unveiled its new flagship strategy — the
establishment of prestigious Networks
of Centres of Excellence (NCE) of acad-
emy/industry partnerships. Under the
same legislation, however, additional
funding was also allocated to the exist-
ing flagship partnering strategy —- NRC’s
Industrial Research Assistance Program
(IRAP). While NRC itself was in the politi-
cal “out” box, NRC-IRAP was extremely
popular, and its networks reached across
the country. The IRAP and NCE programs
have remained the two key instruments
in successive policy frameworks commit-
ted to serving the research needs of in-
dustry, and furthering Canadian com-
petitiveness in a global economy.

Policy Instruments

In this section we describe the IRAP and
NCE programs and contrast the differ-
ent approaches they adopt towards their
mandates to serve industry. Both are
publicly funded of course, and both
hover on the boundary between aca-
demic and industrial science, public and
private knowledge. But IRAP is anchored
onthe industry side of the public-private
divide, while NCEs are anchored on the
university side. Also, each is pursuing a
somewhat different end. Broadly speak-
ing, IRAP is about enhancing the capaci-
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ties of existing industries while the NCE
program’s focus is on creating new re-
ceptor capacity. We argue, however, that
IRAP provided government with an im-
portant model on which to base the NCE
program.

Industrial Research Assistance Program
(IRAP)

As stated earlier, under Steacie NRC fo-
cused on getting the supporting grants
system for university research in order.
Only then did it turn its attention to in-
dustrial science and try to create incen-
tives to encourage industry to develop
its own resources. Industryresisted these
efforts. In the economic and intellectual
climate of the post-war period, there was
an abundance of available technology
for a rapidly growing consumer market,
and manufacturers and producers felt
little incentive to innovate (Phillipson
correspondence). The great precedent in
encouraging them to do so was the In-
dustrial Research Assistance Program
(IRAP), established in 1962, after the
death of Steacie.

IRAP dates from when the NRC still
ran along personalist (“old boys’ net-
work”) lines. Its prehistory was as the
Technical Information Service (TIS)
founded by Mackenzie in C.D. Howe’s
Department of Reconstruction and Sup-
ply in 1945. It was reenergized in 1962
by a retired air marshal named Ralph
McBurney. TIS gave “knowledge subsi-
dies” to industry in the form of techni-
cal advice. The 1962 innovation pro-
posed to add cash subsidies as well. IRAP
wanted to give grant funding to indus-
try for private research, in the same way
that universities received grants for pub-
licresearch. According to Phillipson, the
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idea of giving public money to private
industry “was such an extraordinary pre-
cedent that it took a year’s preparation
by the Advisory Panel on Scientific Policy
and required Treasury Board and Cabi-
net approval” (Phillipson correspon-
dence; see also Phillipson, 1983).

In the aftermath of the Lamontagne
report the NRC reorganised several
times, trying out different corporate
structures. In one of these, then-Presi-
dent Schneider merged IRAP and TIS
under the name of the former and re-
cruited Keith Glegg, of Marconi, in 1977,
to run it as Vice-President of Industry
and Technology Transfer. In some ways
Glegg’s appointment reflects the conti-
nuity of the personalist system —the con-
nection between Schneider and Glegg
was made through John Steacie, son of
the former president (NRC source). Yet
Glegg’s direction of IRAP proved master-
ful. He was an aeronautical engineer
with a gift for charismatic leadership and
an eye for talent. As an industry scien-
tist, he could mediate between the worlds
of public science and industry needs. It
was he who recruited the field army re-
ferred to earlier. He sent them out, basi-
cally with a blank cheque and his bless-
ing, to help industries across the country
meet their research needs (NRC-IRAP in-
terviews, 23/01/01).5

Glegg recruited from outside the fed-
eral government, not only to get the
numbers and regional coverage, but also
to get the intellectual diversity. He
looked for people who were comfortable
in both academic and industry cultures,
but he did not want laboratory research-
ers. He needed people with between ten
and twenty years’ experience in indus-
trial science. He borrowed them from
provincial PROs, university-industry li-
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aison offices, associations of consulting
engineers, community colleges and
technical institutes, federal agencies,
engineering faculties and from the NRC
itself (NRC-IRAP interviews, 23/01/01;
Doutriaux & Barker, 1995.) NRC pro-
vided about one-third of the Industrial
Technology Advisors (ITAs), as the field
staff were called. They constituted the
organisational core around which the
non-NRCITAs clustered. Non-NRC staff
were paid by their own institutions
which received salary support from IRAP
to release them. Glegg felt that the
organisational complexity involved in
importing “outsiders” into a government
agency, was more than offset by the in-
tellectual capital they brought. The di-
versity of backgrounds also contributed
to IRAP’s strong, distinctive client-based
culture, which has been key to maintain-
ingloyalty within such a distributed and
diverse network of employees. IRAP
maintained offices in every province, so
ITAs were “the human face of innova-
tion” (IRAP web site) for small and mid-
sized enterprises (SMEs) across the
country. They took with them into the
field Glegg’s definition of industry re-
search: anything a firm has to do to frame
the question that technology has to an-
swer (NRC-IRAP interviews, 22/01/01).
Helping firms frame researchable
questions and answer them was the man-
date of the ITAs. These 260 agents were
gateways in extended actor-networks of
resources and facilities. Through them,
SMEs had access to some 130 public and
private research- and technology-based
organisations that were partners in the
field network. In the manner that John
Law (1992) calls “heterogeneous engi-
neering”, clients, their technical prob-
lems, ITAs, provincial labs, federal labs,
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industry labs, engineering prototypes
and federal money were all linked to-
gether in long chains dedicated to help-
ing Canadian SMEs innovate. Lubricat-
ing the chain was the funding autonomy
of ITAs. They possessed delegated au-
thority of up to $100,000 (US$84,000)
meaning that they did not need permis-
sion to take action on behalf of a client.
Their decisions were reviewed after the
fact by local committees. As IRAP’s
“mini-history” states,

The confidence to delegate downwards
in IRAP, at a time when government in
general moved decisions upwards, was
based on IRAP’s confidence in the qual-
ity and professionalism of the Network
staff and the establishment of local re-
view and decision committees (IRAP
web site: 2).

Everything was focused on the firm, the
context of application. This represented
not only a radical departure from NRC'’s
past emphasis on the context of discov-
ery, but also a strategic reinterpretation
of NRC’s mandate for industrial rel-
evance. In terms of the latter, IRAP con-
trasted itself favourably with the depart-
ments responsible for industry (then
MOSST and DRIE). Compared to NRC’s
nation-wide field coverage, these de-
partments were said to be “trying to con-
nect with industry by dropping leaflets
from the 20™ floor of an Ottawa sky-
scraper” (NRC-IRAP interviews, 22/01/
01). While MOSST and DRIE were listed
in the telephone directory’s “blue pages”
under “government”, IRAP was listed in
the yellow pages under “businesses”.
Government, in general, was far re-
moved from the world of industry. But
IRAP knew first-hand “the emotional
turmoil of entrepreneurs, who risked
failure every time they made a decision”.
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IRAP’s ITAs were right there on the fac-
tory floor. They knew how entrepreneurs
felt, and were able to respond in person
(NRC-IRAP interviews, 24/01/01).

Over the years, IRAP earned the ap-
proval of scientists, industrialists, poli-
ticians and bureaucrats alike; it was con-
sidered a model of how to deliver effec-
tive innovation support. It received nu-
merous positive appraisals from various
reviews, and was one of the few pro-
grams to consistently earn budget in-
creases in the face of continuing federal
budgetary cuts (McFetridge, 1995). In
assessing services and subsidies to in-
dustry, the government’s 1985 Task Force
on Program Review concluded that
“IRAP works” and suggested that the
government consolidate its technology
transfer efforts within it (Minister of Sup-
ply and Services, 1985: 429; cited in
McFetridge, 1995: fn 63).

That would have been a sensible op-
tion but NRC was a Crown corporation
and difficult to control politically. Con-
sequently, MOSST decided to reinvent
the wheel. It took the concepts of distrib-
uted networking and technology trans-
fer pioneered in NRC-IRAP and formu-
lated a new program called “Networks of
Centres of Excellence”.

Networks of Centres of Excellence (NCEs)

On 13 January 1988, Prime Minister
Brian Mulroney announced his inten-
tion “to establish networks of research-
ers and scientists across the country to
conduct world-class research in areas
crucial to Canada’s long-term competi-
tiveness” (Mulroney, cited in ARA Con-
sulting Group Inc., 1997). Funding of
$60 million (US$50 M) per year, for four
years was committed. Turning NRC-
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IRAP on its head, these networks would
bebased in universities and would reach
out to industry for assistance. But the
idea was the same as IRAP’s: investing
in people (researchers), rather than
bricks and mortar (universities and hos-
pitals), and partnering with existing
technical resources across the country,
whether in industry, academia or gov-
ernment. Like IRAP’s ITAs, network re-
searchers would be paid by their own
institutions but build a strong sense of
belonging to alarger national entity - the
network.

Yet in contrast to the IRAP network,
NCEs would be parasitic on their mem-
ber institutions. The universities and hos-
pitals would still pay the researchers, pro-
vide space and equipment, and pay the
overhead on their labs. But there would
be no compensation for doing so. NCE
funds flowed to the researchers through
separate “network offices”. While they
used university financial systems, net-
work offices had no duty of accountabil-
ity to the university. Their reporting alle-
giance was to the NCE directorate in Ot-
tawa. So these new networks “floated on
top” of existing structures, enabling the
federal government to circumvent uni-
versity power and autonomy, and provin-
cial jurisdiction, by creating a national
research capacity directly responsive to
the needs of industry and the economy.

This was a system of national research
networks “without walls”. Like IRAP’s
distributed network, the ephemeral and
virtual nature was important. While
“centres of excellence” had become a
feature of science policies world-wide,
the networking of such centres was a
unique response to Canadian geogra-
phy, provincial diversity and limited sci-
entific resources. Building separate
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“bricks and mortar” centres would have
been prohibitively expensive and would
have drained talent from existing insti-
tutions. Instead, they linked together the
best of the best, left them in place, and
invested in research.

NRC was not formally involved in this
initiative (although ITAs were initially
called on for advice on industry partner-
ships.) NCE had been championed by
ISTC, and later partially captured by the
research councils. As a result, few within
the councils or ISTC knew how to go
about achieving the networking and
technology transfer that IRAP did so
well, or even how to administer such an
initiative. (But note that NSERC had suc-
cessfullyimplemented a large scale net-
work called Lithoprobe in the early
1980s.) Broadly speaking, the NCE pro-
gram was invented on the fly, and rules
and expectations were modified as the
program and the networks co-evolved.
The lack of structure is apparent in the
delays that occurred at the “front end”.
From the January 1988 announcement
it took two and a half years before the
first tranche of funding was released to
the 15 successful networks in the late
summer of 1990. The learning curve was
especially steep in the first phase, 1990-
94, as faculty members developed new
skills in networking with government
and industry sectors and began for per-
haps the first time to understand the
nature of Canada’s industrial cultures
(Policyinterviews, 10/5/99, 1:10). There-
after, it stabilised somewhat. After a
comprehensive evaluation in 1996 (ARA
Consulting Group Inc., 1997), the NCE
program was made permanent in 1997,
with an annual allocation of $47.4 million
(US$31 M), subsequently increased to
$78 million (US$50 M) in the 1999 bud-
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get. At the same time, a controversial 14
year sunset clause was announced,
meaning the most successful of the sur-
viving original networks would exit the
program in 2005.

Like IRAP, one of the NCE program’s
goals was to break down barriers between
public and private science, so that results
and resources could be shared and trans-
formed into commercial opportunities.
Throughout the three phases of the pro-
gram, more and more emphasis has been
placed on the networking and technol-
ogy transfer criteria. While it is question-
able whether federal ambitions have
been achieved in this regard, the reported
linkages are impressive. By 1999-2000,
NCE actor-networks enrolled some 1100
researchers, 61 Canadian universities, 39
hospitals, 130 federal and provincial
agencies, 200 other organisations and
about 475 companies (of which some
10% were network “spin-offs”). Clearly,
like IRAP, NCEs are helping to develop
regional systems of innovation by distrib-
uting research capacity and start-up ac-
tivities across the country. Recently, the
NCE directorate has also been encourag-
ing international linkages.

Public investment in the program is
high. Table 1 shows $630 million (US$
403 M) in cash transfers from fiscal 1990
to fiscal 2000, not including university
infrastructure, prior funding of funda-
mental research now moving towards
the market, or the salaries and benefits
of university researchers. The latter were
conservatively estimated by the program
to be approximately $100 million (US$64
M) a year in 1996 (NCE Annual Report,
1996-97). With the growth of the pro-
gram, that figure will have doubled. In-
deed, according to one federal infor-
mant, universities have contributed at
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least as much as the program itself over
the years, by absorbing the salaries, ben-
efits and overhead of researchers. In
contrast, the private-sector is credited
with $75 million (US$48 M), or approxi-
mately 10% of the program’s $730 mil-
lion (US$467 M) cash budget. Various
reporting anomalies suggest this pri-
vate-sector figure may be overstated.
The same anomalies prevent any reliable
estimate of “in-kind” contributions from
industry partners. Since September
2000, however, networks have been re-
quired to submit audited annual reports,
so these problems should eventually re-
solve.

A narrow economic argument might
suggest that industry’s lacklustre “buy-
in” indicates the NCE program has not
provided an adequate return on public
investment. But using a broader argu-

ment, in terms of the generation of new
knowledge and its effects on society,
many would argue that the NCE pro-
gram has more than repaid its costs. The
program claims to do several things.
One, it professes to keep talent in the
country by providing a large enough re-
search structure. Two, it spins-out talent
into small industries that would not have
started without network incubation.
These companies help to keep people in
the country and they generate cash flows
and income for the system. Three, the
program asserts that it has helped shift
the research orientation of the “Repub-
lic of Science” toward the interests of in-
dustrial research, which indeed was its
main objective from the start (Fisher et
al., 2001). The extent to which the NCE
program has actually succeeded in
achieving these feats is an open question

Table 1. Total cash contributions to NCEs, 1990-2000 (excludes in-kind gifts and overhead

support)
Agency C$M! %
NCE Grants 509.5 69.9
Federal Agencies 27.3 3.7
Administration/sundry 14.2 1.9
Sub-total — Federal 551.0 75.6
Provincial Agencies 45.8 6.3
Sub-total - Government 596.8 81.9
Universities (direct only) 8.5 1.2
Other - hospitals and tax-exempt foundations 48.4 6.6
Sub-total - public supported institutes 653.7 89.7
Industry contributions 75.0 10.3
Total Cash 728.7 100.0

1) Canadian dollar worth an average of 64 cents US in this period

Source: compiled from NCE annual reports.
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that will be addressed in our ongoing
studies.

Originally, the program’s architects
anticipated major partnerships with
large multinationals, but it soon became
clear that these would be the exception
rather than the rule. So the goal became
to create industrial and investment ca-
pacity that did not yet exist: new com-
panies and new sources of venture capi-
tal. That being the case, it is hardly sur-
prising the overall private investment in
NCEs is low. Rather, we must look at the
trend as networks mature, and the trend
line is rising. The main source of growth
is from equity in these network spin-offs.
As these companies raise capital and
mature, more returns will flow back to
the networks.

Nurturing SMEs is a laudable goal, as
NRC-IRAP showed. However, there is an
important difference between the two
programs that gets lost when NCEs move
the academic research culture closer to
application. Unlike IRAP, NCEs are built
on the fundamental research of scien-
tists in public universities. In this, they
are more akin to the Canadian Institute
of Advanced Research (CIAR) and NRC'’s
public laboratory networks than IRAP. In
terms of models for the NCE program, if
NRC-IRAP showed how to manage the
“application” end of the research spec-
trum and relations with industry, then
CIAR, founded in 1982, provided a
model for the interdisciplinary linking of
researchers engaged in fundamental
enquiry. Arguably, the increasing focus
on commercial goals distorts the accu-
mulation of the underlying knowledge
on which the whole edifice rests. As the
chair of one of the networks stated dur-
ing an interview,
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Eventually the program became so fo-
cused on private sector involvement
that, in a way, you were simply doing
applied and strategic research with and
for companies. And you were basically
undermining your fundamental re-
search base.(JAG Source-8)

The networks that will see the sunset of
federal funding in 2005 are scrambling
now to replace it, with increasingly
speculative venture capital arrange-
ments and intellectual property deals. It
seems that more effort is flowing into fi-
nance than research at this stage, yet it
is doubtful whether the effort is worth-
while. The new companies are too small
to support the underlying research re-
quired to generate applications and,
without that, the networks will have dif-
ficulty retaining their integrity.

Basically, we did an analysis of the pri-
vate-sector income we could expect to
generate from the companies we could
spin out...based on our past experi-
ence. And of course it’s not sustainable.
You can't finance the fundamental re-
search and there’s just no way these
companies have the financial capacity
to fund the fundamental research, be-
cause they are not big enough. It’'s as
straightforward as that. (JAG Source-9)

Because Industry Canada (previously
ISTC) did not understand the way sci-
ence works, the underlying premise of
the NCE program was flawed. The policy
envisioned ideas moving through the
network from discovery to application —
the linear, pipeline model. Logically,
then, when all the ideas had been moved
through, the network would be “fin-
ished” because they would have put all
theirideas into applied research. At this
point, the funding tap could be turned
off. This model ignores the complex in-
teractions that take place as discovery
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and development feed into each other.
Important fields are in constant motion;
“you’ve got to stay with them if you're
going to stay hot. The people doing
policy don’t have any experience of that”
says the source quoted above.
However, despite mistakes at the start
and the sunset controversy, a lot of
policy learning has taken place as the
program has grown and matured. The
model pioneered by IRAP and extended
by the NCEs is becoming the preferred
way to practice science, whether the lo-
cus of that science is public or private.

Number one, ifyou are a thinly spread-
out country, and want to be part of new
knowledge development and its appli-
cation, then you damn well have to cre-
ate some kind of national network
structure or else you are dead in the
water. You become totally derivative. So
in that sense, they have proven that
they can do that. That they can oper-
ate these things. (JAG Source-15)

Concluding Remarks

Networks of expertise are deeply embed-
ded in Canada’s geography and history. If
we had looked further back for precursors
for current alliances, we could have
pointed to the fur trading networks of the
Hudson’s Bay Company, which were built
on the trading networks of Canada’s First
Nations (Innis, 1930; Ray, 1978). From the
time of Confederation, Canada’s spatial
problems, small population, and under-
developed resources encouraged a strong
federal presence in scientific develop-
ment. The National Research Council
represents the first federal attempt to
design a general science policy. How-
ever, the objectives established for it
failed to consider the state of industrial
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R&D and required federal incursions
into provincial jurisdiction to build a
critical mass of scientists. Federal re-
sponsibility for economic development
gave government a legitimate means to
supportthe research and training of uni-
versity scientists and engineers.

Beginning in the 1960s, policy docu-
ments focused on ways to improve the
coordination of federally funded re-
search. Suggestions made by the Glassco
and Lamontagne reports were largely
ignored in their time, but focused the
political will on altering scientific cul-
tures as a means to fulfil the promise that
PROs held for economic development.
By the 1980s, Canada’s political culture
was more fiscally conservative yet more
prone to act on policies that viewed sci-
ence and technology as forces to ad-
vance Canada’s international competi-
tiveness. The period brought greater fed-
eral/provincial collaboration, resulting
in Canada’s first national science policy,
which strengthened the Industrial Re-
search Assistance Program and estab-
lished the Networks of Centre of Excel-
lence program.

In the process, the old dichotomies
have been steadily eroding. Instead of the
closing that takes place when boundaries
between public and private and research/
development are fixed, we are increas-
ingly seeing the opening of a “third space”,
between the polarities, where PROs and
industry meet. Research in this space,
that Stokes (1997) calls “Pasteur’s Quad-
rant”, is dedicated to both use-based un-
derstanding and understanding-based
use. In many senses it is an artificial
space, an artifact of policy and funding.
Butin another sense it is also a return to
an older tradition where knowing how
and knowing that - artisanal knowledge
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and scientific knowledge —are indissolu-
bly bound together in fruitful union
(Jackson, 2000).
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Notes

1 In this article, we define public research
organisations (PROs) as universities, hos-
pitals, government laboratories and other
state agencies that conduct scientific re-
search and are funded primarily by the
public purse.

2 See Phillipson (1983, 1991, 2000) and
Atkinson-Grosjean/Phillipson personal
correspondence. By virtue of his oral his-
tory projects in the 1970s and 1980s,
Phillipson is an authority on the National
Research Council and the evolution of
Canadian science policy. He has commu-
nicated an enormous amount of back-
ground material to Atkinson-Grosjean in
a series of letters over the period 1998-
2001. His collegial willingness to share his
scholarship has enriched our understand-
ing and we acknowledge his contribution
to this policy history, which draws directly
on the correspondence.

3 J.W. Dawson, professor of geology and
paleontology at McGill University, be-
came the university’s principal in 1854,
and later, first president of the Royal So-
ciety of Canada, the country’s first general
organisation for science (Doern, 1972:
134). During the 1920s, J.H. Grisdale as
Deputy Minister of the Department of
Agriculture, and Charles Camsell as
Deputy Minister of the Department of
Mines, successfully blocked the NRC from
fulfilling its mandate to coordinate activi-
ties of federal departments engaged in sci-
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entific research (Thistle, 1966: 261). Dr.
Chalmers J. Mackenzie headed the NRC
during the Second World War, then led the
Atomic Energy Control Board and Atomic
Energy of Canada Ltd. (Porter, 1965: 432).
Dr. E.W.R. Steacie left McGill University to
become head of NRC’s chemistry division
in 1939. He was appointed NRC’s vice-
president in 1950 and its president in
1952, holding the latter post until his
death in 1962, at which time he was widely
acknowledged the ‘leader of Canadian sci-
ence’ (Babbit, 1965: 3).

4 For a comparative analysis of Canadian
and USA science policies, see Atkinson-
Grosjean (2001).

5 Wewish to acknowledge the generosity of
Dr Morley Lipsett, of the Centre for Policy
Research on Science and Technology
(CPROST) at Simon Fraser University in
Vancouver, in allowing us to draw on in-
terview materials collected by Atkinson-
Grosjean during a CPROST project on the
history of IRAP.

6 See Fisher, Atkinson-Grosjean and House
(2001) for an empirical study of the NCE
program’s formation.
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