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Science and the Universities 

Claude Fortier 

Four years ago, in a brief to the Prime 
Minister, the Royal Society of Canada 
emphasized (I) that 

At no time in our history have we been 
confronted with so many problems needing 
science-based solutions. It is hardly possible 
to exaggerate the importance of the decisions 
that confront Canada in such areas as re- 
source management, energy options, health 
care, food supply, pollution, transportation, 
and so on. Furthermore, the wisdom of the 
choices that we, as a nation, make in these 
areas will be dependent on the maturity, 
knowledge, versatility and stature of contem- 
porary Canadian science and engineering. 

These observations are equally valid to- 
day, not only in Canada but in the TJnited 
States as well. As the principal source of 
highly qualified manpower, and as the 
site of a large proportion of all research 
and development, the universities in our 
two countries clearly have a key role to 
play. Their ability to play this role will 
depend largely on the financial support 
provided to the universities for teaching 
and research. However, even if this sup- 
port were judged to be adequate accord- 
ing to current criteria, the university 
system could find itself severely im- 
paired in its ability to serve national 
needs unless proper cognizance is taken 
of the demographic challenge facing our 
universities today. 

The decline in the number of young 
people of university age that will take 
place during the present decade is not 
confined to the United States and Cana- 
da. It will also occur in other western 
industrial countries such as Germany, 
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France, Great Britain, the Netherlands, 
Denmark, Norway, and Sweden. The 
timing and the magnitude of the decline 
may vary from one country to another, 
although in the United States and Cana- 
da these two factors will be similar. The 
peak in the 18- to 24-year age group will 
occur in 1981 in the United States, 1982 
in Canada; in the United States the de- 

Effects of Declining Enrollment on Our 

Universities and Scientific Capability 

What impact will these inevitable de- 
creases in the 18-24 age cohort have on 
our universities? And more specifically, 
what will be the impact on our scientific 
capability? At this point we move from 
the realm of relative certainty to one of 
speculation, and even controversy. The 
divergence of views in the United States 
is typified in the JulyiAugust 1980 issue 
of the magazine Change, in which the 
editor has placed, side by side, two arti- 
cles outlining two entirely different sce- 
narios for the future of academe. One of 
these (2) supports the views expressed in 
the recent report of the American Coun- 
cil on Education (3) that there need be no 
decrease in overall enrollment, and there 
could even be a significant increase, if 

- - -- 

Summary. The university system in Canada, as well as its method of funding, was 
built on the expectation of growth. It is now necessary to consider what effect the 
expected decline in enrollment may have on the ability of the university system to 
serve national needs. Neither the government nor the universities have had any 
experience that would fit them for carrying out effectively, humanely, and economical- 
ly the kind of contraction that may be required, while still maintaining the quality of 
education. Such an adjustment is going to require the best efforts of the universities 
and the two senior levels of government working in concert, as well as the support of 
the public. Parallels are drawn with the situation In the United States. 

cline will be 23 percent, with the mini- 
mum occurring in 1997; in Canada the 
decline will be 21 percent, with the mini- 
mum in 1996. However, in both coun- 
tries there will be wide variations in 
these factors. In Quebec, for instance, 
the peak year was 1980, and the decrease 
is estimated to be more than 32 percent, 
whereas in Alberta the peak will occur in 
1983 and the drop is likely to be only 
about 11 percent. 

Although migration within each coun- 
try introduces considerable uncertainty 
in making demographic predictions for 
the states and the provinces, projections 
at the national level are likely to turn out 
to be essentially correct. Most of the 18- 
to 24-year-olds of 1998 are with us now. 
Any errors made in estimating immigra- 
tion, emigration, and mortality are not 
likely to affect the national figures very 
much. 

some 12 schemes to recruit more stu- 
dents are brought into play. The other 
article (4) insists that university adminis- 
trators must avoid hiding their heads in 
the sand and admit that there will be a 
substantial decline in enrollment, so that 
they can then get on with the business of 
learning how to cope with it. 

The different views expressed in these 
two articles provide ample evidence of 
the difficulty of predicting the future. If 
further evidence is needed, all we have 
to do is look back at the predictions that 
were being made in the early 1960's as to 
what the enrollments would be today. In 
some cases these turned out to be in 
error by as much as 100 percent. 

Instead of trying to predict the future, 
it would seem wiser to rephrase our 
questions and ask what impact the inev- 
itable decreases in the 18-24 age cohort 
could have on our universities, and what 
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could the impact be on our scientific 
capability. If, in answering these ques- 
tions we try to be as objective as possible 
and avoid indulging in wishful thinking, 
we should be able to see more clearly the 
steps that need to be taken to ensure that 
our universities will be able to fufill their 
true role in society. 

The onset of the decline in the number 
of young people of university age occurs 
at a time when, for over a decade, our 
universities have been displaced from 
the high pedestal they occupied during 
the post-Sputnik era of the 1960's and 
have been contending with budgets that 
were less than adequate to keep up with 
the ravages of inflation. Under the cir- 
cumstances, it is not surprising that the 
academic community has become preoc- 
cupied with the purely financial aspect of 
their situation. In Canada, private uni- 
versities are a phenomenon of the past. 
Today all universities depend for their 
existence on operating grants provided 
by the provincial governments, and 
these are determined, in large measure, 
by student enrollment. One observer, 
commenting (5) on the academic scene in 
Ontario writes: 

Desperate to conserve both jobs and money in 
the face of an apprehended decline in enroll- 
ment, some universities have already resorted 
to lowering admission standards and debasing 
the quality of their undergraduate programs. 

And lest anyone should think that the 
phenomenon is confined to this side of 
the border, George W. Bonham, presi- 
dent of the Council on Learning in the 
United States, has recently commented 
(6) that, 

It must surely be recognized by the clear- 
minded that the number of academic institu- 
tions that now carry on any selective admis- 
sions policy is rapidly diminishing. 

The lowering of admission standards is 
not the only way in which the quality of 
university education is being jeopar- 
dized. To quote again from our commen- 
tator (5)  on the Ontario scene, 

Spending restraint is not centrally coordinat- 
ed, but left up to each university acting alone. 
Within each institution, the administration is 
largely beholden to the university senate, 
which is dominated by faculty, and the last 
place the faculty will look for budget cutbacks 
is in reduced teaching posts and lower sala- 
ries. Instead, they will first loot the libraries, 
plunder scientific equipment, and allow physi- 
cal plant to deteriorate. The inevitable results 
will be poor teaching and worse research. 

To substantiate this indictment, he 
quotes from the annual Report of the 
Ontario Council on University Affairs to 
show that in the last 4 years the value 
of books and periodicals purchased by 

Ontario universities out of their operat- 
ing income has dropped by more than 
18 percent in current dollars and that 
these universities are spending only 
slightly more than half of the money that 
would be required to maintain their ex- 
isting inventories of equipment and fur- 
niture. 

If this is the situation that exists while 
the university-age cohort is still growing, 
what could the consequences be if en- 
rollment were to decline by, say, 20 
percent or more, in parallel with the 
decline in the age group? I will leave this 
to your imagination. 

If we try to come to grips with this 
situation, it soon becomes apparent that 
over the last 20 years, during which 
university enrollment in Canada has in- 
creased dramatically, the whole univer- 
sity system has been built on the expec- 
tation of growth, and that the various 
arrangements that have been made with 
government to provide financing have 
been based on this assumption. It is 
therefore imperative to recognize that 
neither our governments nor our univer- 
sities have had any experience that 
would fit them for carrying out effective- 
ly, humanely, and economically, the 
kind of contraction that could arise, 
while still maintaining the quality of uni- 
versity education. It is evident that the 
universities would not be able to manage 
such a contraction on their own. It is 
going to require the best efforts of the 
universities and the two senior levels of 
government, working in concert, as well 
as the support of the public. Unless the 
methods of financing and administering 
our universities are adapted to the 
1980's, instead of the 1960's, the decline 
in the quality of so-called higher educa- 
tion may lead our young people to turn to 
other forms of postsecondary education 
or to seek a university education else- 
where. This could then result in declines 
in enrollment even greater than the de- 
cline in the size of the age cohort. We 
could, in fact, have the makings of a 
chain reaction, leading to a situation in 
which our universities would no longer 
be able to serve the needs of the nation. 
Insofar as science and engineering are 
concerned, it must be recognized that 
the complex scientific, technological, 
and economic problems of the present 
and the future cannot be met by using 
second-rate institutions to generate new 
concepts and to train the highly qualified 
manpower required. 

It was these concerns that led the 
Science Council of Canada, nearly 4 
years ago, to undertake an examination 
of the implication of the passage of the 

"baby boom" on the quality of universi- 
ty research and the training of scientists 
and engineers. This culminated in the 
publication, about a year ago, of the 
report University Research in Jeopardy: 
The Threat of Declining Enrolment (7). 
In this article I draw on this report from 
time to time. 

The thesis behind the report is that if 
excellence in teaching and research is to 
be preserved and enhanced, a threefold 
approach must be used. First of all, we 
must ensure a steady influx of talented 
young investigators into academic re- 
search. Second, steps must be taken to 
eliminate some of the weaknesses that 
were allowed to develop in our universi- 
ty system during the period of essentially 
uncontrolled growth in the 1960's. Final- 
ly, we must be able to convince our 
young people that if they graduate, 
whether it be with a B.Sc. or a Ph.D., 
they will be able to play a role in our 
society that is in keeping with their edu- 
cation. 

The Need for Young Investigators 

With regard to the first point-the 
need for young investigators-it is inter- 
esting to note that this was the principal 
theme of the report Research Excellence 
Through the Year 2000 (a), published a 
little over a year ago by the National 
Academy of Sciences. The subtitle of 
that report is The Importance of Main- 
taining a Flow of  N e w  Faculty into Aca- 
demic Research. 

The main recommendation of the 
Academy's report was that the National 
Science Foundation should establish a 
program of Research Excellence Awards 
tenable for a maximum of 5 years. These 
would be open to existing faculty mem- 
bers on condition that the universities 
concerned would utilize the funds so 
released to hire additional staff in the 
recipients' departments. 

A recommendation of similar intent, 
but visualizing a somewhat different 
mechanism, was made by the Science 
Council of Canada, namely, that the 
awards be made, not to an existing facul- 
ty member but to a young person who 
would have all the qualifications, and 
most of the privileges, of an assistant 
professor, but who would not be an 
actual member of the faculty. It was 
gratifying to us that when our report was 
in press the Natural Sciences and Engi- 
neering Research Council released its 
Five-Year Plan (9) which, among other 
things, proposed a similar scheme. The 
first awards in its University Research 
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Fellowships program have already been 
made. 

The proposal for the establishment of 
such awards was only one of several 
recommendations in the Science Council 
report that were directed at bringing 
about the entry of talented young people 
into careers of teaching and research, 
even when, in terms of the number of 
students to be taught, there might be no 
demand for their services. Indeed, be- 
cause we had placed so much emphasis 
on this, some of our readers gained the 
impression that the Science Council be- 
lieved that older scientists and engineers 
are less competent than younger ones. 
Of course, the idea that competence de- 
creases with age is pure heresy, particu- 
larly in the United States at present. 
Actually, that view had been pretty well 
discredited long before the outcome of 
the recent presidential campaign. 

But we do not have to assume that 
older researchers are less competent 
than younger ones to see that provision 
must be made for the entry of young 
people into the system. 

A few years ago the National Research 
Council of Canada made a study of its 
successful grantees over a period ex- 
tending back to 1970 (10). It was found 
that at the beginning of the period the 
dropout rate for older grantees was more 
than twice that of the younger ones, but 
toward the end of the decade the dropout 
rates for the two groups were about the 
same. While the system was growing, 
dropouts, for whatever cause, were re- 
placed by young researchers. But if fac- 
ulty appointments should be frozen, so 
that dropouts from active participation in 
research are not replaced, our university 
research capabilities are bound to deteri- 
orate. 

Although the Natural Sciences and 
Engineering Research Council has ac- 
cepted some of the responsibility for 
putting young people into university re- 
search, through the agency of its Univer- 
sity Research Fellowships program, the 
universities too, must accept some of 
this responsibility. One method at their 
disposal is to remove obstacles to the 
turnover of faculty, particularly of facul- 
ty having the rank of assistant professor 
and higher. Unfortunately, the subject of 
faculty turnover has been somewhat 
confused as the result of Statistics Cana- 
da using the term "replacement de- 
mand" to mean the sum of the projec- 
tions of retirement rates and mortality 
rates. This practice gives a very incom- 
plete and distorted view of the number of 
faculty positions vacated or likely to be 
vacated each year, and is certain to 

cause more anxiety than need be on the 
part of aspirants to academic appoint- 
ments. There is reason to believe that the 
true replacement rate would be consider- 
ably greater if cognizance were taken of 
the number of faculty leaving the aca- 
demic sector. Unfortunately, the studies 
that have been made on this are far from 
satisfactory. We therefore recommended 
that the universities, through the Associ- 
ation of Universities and Colleges of 
Canada and the Canadian Association of 
University Teachers should seek funds 
from the federal government to make a 
study of the magnitude and nature of the 
turnover of university faculty and to 
uncover the factors that encourage or 
inhibit it. 

No action has been taken on this up to 
now. One result is that the future finan- 
cial requirements of programs such as 
the University Research Fellowships 
scheme of the Natural Sciences and En- 
gineering Research Council, which are 
designed to ensure an adequate flow of 
new blood into academic research, can- 
not be made with the degree of confi- 
dence that should be associated with the 
expenditure of large amounts of public 
funds. 

But the lack of knowledge of the pre- 
cise nature of the flux of this type of 
highly qualified manpower can have oth- 
er serious consequences. Whereas in 
some disciplines there is a lack of open- 
ings for young faculty because of a de- 
cline in the number of students to be 
taught, in others it is getting difficult to 
find qualified candidates to fill the facul- 
ty openings that are occurring because of 
the attractions of alternative employ- 
ment in the private sector. In the ab- 
sence of reliable data little progress can 
be made in manpower planning. 

Elimination of the 

Weaknesses of the 1960's 

That weaknesses developed in our uni- 
versity system during the 1960's is not 
surprising. In that 10-year period, full- 
time university enrollment in Canada in- 
creased by a factor of 3.1; in the United 
States the corresponding figure was 2.0. 
Full-time graduate enrollment increased 
by a factor of 5.1, as compared to 2.9 in 
the United States. But Canada had start- 
ed the decade well behind, so that in 
1970 we still had only 30 percent as many 
graduate students per capita as the Unit- 
ed States. In spite of this, two-thirds of 
our universities were offering the Ph.D., 
compared to only one-third in the United 
States. 

In a report on the state of research in 
Canada, the Organization for Economic 
Cooperation and Development (OECD) 
referred to this period as one of "uncon- 
trolled expansion," and went on to ob- 
serve (1 1) that, 

Such a rapid expansion of university research 
from such a narrow potential suggests that, in 
contrast with the United States, the university 
system was not in a position to . . . produce 
scientific results commensurate with the in- 
vestments from which it benefited. 

Many of the weaknesses created in the 
1960's are still with us. One of the most 
serious is the absence of a true partner- 
ship between the federal government and 
the provinces in dealing with university 
education and research. In spite of what, 
in retrospect, can only be called the 
generosity of both levels of government, 
academic research as we know it todav 
was allowed to grow in a laissez-faire 
manner. Although the provinces provid- 
ed the salaries of the professors and the 
basic facilities andL overhead, they 
showed little direct interest in research. 
At the same time, the national granting 
agencies, which supplied most of the 
direct support for research, scrupulously 
avoided any actions that might be in- 
terpreted as interference with provincial 
jurisdiction over education. The anoma- 
ly of this situation was easily overlooked 
during the heyday of post-Sputnik ex- 
pansion; it cannot be brushed aside to- 
day. 

In the absence of effective partnership 
in dealing with the problems that our 
universities will have to face during the 
decade of the 1980's, the prospects for 
the preservation of excellence in teach- 
ing and research would be bleak indeed. 
A hopeful sign is that the provinces have 
been taking a greater interest in the di- 
rect support of university research, as 
they begin to appreciate how it can con- 
tribute to the achievement of provincial 
objectives and to the carrying out of 
provincial responsibilities. Provided the 
two senior levels of government follow 
the path of consultation, rather than con- 
frontation, there is cause for optimism. 

Although lack of coordination at the 
federal-provincial level may have con- 
tributed to the fragmentation of scholar- 
ship and research, the universities them- 
selves have to accept some responsibil- 
ity for the status quo and have a duty to 
do something about it. There seems to be 
little doubt that if excellence is to survive 
there will have to be some degree of 
specialization among our universities, 
even to the extent of arranging, in some 
cases, for the transfer of staff and re- 
sources from one university to another. 
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This, of course, would not apply to the 
basic core of courses that have to be 
offered by any university, but rather to 
specialized courses and programs which 
may have been initiated in one university 
in order to fulfill a need and then are 
taken up by near-by universities in the 
hope of attracting a few extra students. 

Although competition among universi- 
ties for the taxpayer's dollar may appear 
to be an important, if not a dominant, 
theme in academe today, one also finds, 
occasionally, examples of real cooper- 
ation. Such a case was the decision of 
the chemistry departments at the Uni- 
versity of Waterloo and the University of 
Guelph, with the blessing and support of 
the administrations of these two univer- 
sities, to form a joint graduate depart- 
ment, the Guelph-Waterloo Centre for 
Graduate Work in Chemistry. 

Because of the success of the Guelph- 
Waterloo experiment, it was referred to 
in the Science Council report (7) as an 
example to be emulated. Whether it can 
be attributed to the influence of our 
report, or simply to the widsom of the 
people concerned, two additional joint 
graduate departments are now under 
way: The Guelph-Waterloo Program for 
Graduate Work in Physics, and the Otta- 
wa-Carleton Institute for Research and 
Graduate Studies in Chemistry. There is 
plenty of scope for future initiatives of 
this type; there are seven cities in Cana- 
da where there are two or more universi- 
ties. 

Availability of Careers 

The question of career availability re- 
mains as the third component of the 
threefold approach that must be taken if 
our universities are going to respond 
successfully to the demographic chal- 

lenge. If academic science and engineer- 
ing are to make a worthwhile contribu- 
tion to society it must be through the 
quality and nature of university research 
and by the entry of well-educated scien- 
tists and engineers into effective careers. 
Most of these careers must be in indus- 
try, and so we have to come to grips with 
the problems, opportunities, and chal- 
lenges at the university-industry inter- 
face. 

The essence, and indeed the strength, 
of academic research lies in the ability of 
its practitioners to undertake indepen- 
dent fundamental studies that are not 
restricted by their immediate applicabil- 
ity in a particular situation or context. 
This does not mean that university re- 
search should be conducted in isolation 
from the outside world. On the contrary, 
one of the recommendations of the Sci- 
ence Council report is that a major cam- 
paign should be undertaken to encourage 
university faculty, particularly those in 
engineering and the applied sciences, to 
spend a year in industry on one of the 
Senior Industrial Fellowships provided 
by the Natural Sciences and Engineering 
Research Council. In this way university 
researchers can gain a better apprecia- 
tion of the problems and opportunities 
that lie in the private sector, and of how 
university research can be related to 
them. But, once back in their university 
laboratories, they must not devote all 
their time and expertise to tackling the 
immediate and specific problems of in- 
dustry. This would sooner or later de- 
plete their intellectual capital, and they 
could end up simply providing govern- 
ment-subsidized technical services in 
competition with commercial concerns 
which make no pretence of doing re- 
search. 

A crucial problem for academic re- 
search is how to maintain and increase 

its capital through basic investigations 
and, at the same time, provide society 
with the fruits of research. 

This is not a new problem, but the 
importance, indeed the urgency, of find- 
ing solutions has never been greater. I 
say "solutions" in the plural advisedly, 
because there is no single recipe that can 
be devised by some central body and 
then applied successfully across the 
country. What the central bodies must 
do, however, is to see to it that, in 
introducing new programs designed to 
bring about closer interaction between 
universities and industry, they do not 
com~romise the long-term health and - 
capabilities of research by using financial 
rewards to entice university scientists 
and engineers away from what they can 
do best. These new schemes must be in 
addition to, and not instead of, programs 
for the support of basic research in sci- 
ence and engineering. 
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