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INTRODUCTION

The modern university, in today's complex
societies, has come to occupy a more and more
‘prominent place. From an institution which saw its_
beginnings in the cloisters of medieval monasteries
and whose purpose was the education of a handful of
spiritual leaders and the exploration of philosophical
truths, it has grown through the stage where it was
~the fashionable "finishing school" of the children
of the rich to become an institution which directly
affects the Tives of a growing proportion of the.
population and explores the truths of every imaginable
relationship. Much of this arowth has occurred during
the past half-century. We are still only dimly
perceiving the full implications of the changes'that.
have taken place all about us during this timé, and
still striving to understand the relationships that

govern our existence.

For each of us to continue to function
well in an ever-more-complex society démands that
our human resources be husbanded just as diligently
as our forests and our livestock. To these ends,
we have already committed a growing portion of our
resources and energies and we have accepted the
principle that a university education should not
be denied to any young person for lack of the
necessary financial means to attend. We have,
.apparently, decided that for a growing proportion
of the roles in a modern society, twelve years of




schooling is not enough; that two or four or seven | ‘
or even ten more years may be required to develop
the necessary skills and understandings. We

accept that the far greater proportion of the
resources necessary to provide this post-secondary
education must come, in one way or another, from
the public purse, although we have not yet agreed
to what extent it is society or the individual

who benefits most from this investment and whether
or by what formula the individual should repay this
investment. As the cost of educating is seen to be
greater, this question becomes more and more
weighty. A '

We have also perceived that many of the
Jobs which only a few years agoAseemed to be worthy
of a Hfétime commitment have disappeared; that .
many more may disappear within our lifetimes. Thus |
~we have accepted that adult retraining, at all
levels from simple skills to complex professions,
will demand a growing share of our educational
resources. We have yet to develop a coherent
policy with respect to the public vs. private
sharing’of the costs of such retraining. The
report of the Wright Commission has urged that
adult university education become an integral part
of university planning. Under prevailing attitudes,
the responsibility for the costs of such education
are seen to be the responsibility of the individual -
hence the bulk of this sfudy is undertaken on a
part-time basis. VYet universities and governments
still plan and allocate largely on the basis of '
full-time enrolments :
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The long-standing image of universities
as remote centres of ‘scholarly inquiry and fundémenta]v
research is being challenged by the urgency of modern .
problems, such as those of housing, transportation,  ~
health-care delivery, poverty, pollution and other
problems of technological "fall-out". “As the sole
' fepositories of many kinds of specia]ized'expertise
which might be brought to bear on such problems, it
is felt, universities can no longer maintain their
detachment from the real world - especially when
considering the rate at which their costs are rising _
relative to other sectors of the public responsibilities.
Thus there is a growing demand for "relevance" in both |
teaching and research within the universities, as is
S0 e]oduent]y put forth in the recent report by
Bonneau-Corry, commissioned by the auccl/ This
"service" role of universities is already well- -
developed in many universities in the United States,
especially the "Land-grant" Universities.

Finally, there is growing recognition that
there is a finite 1imif to the public (and private)
purse; that while a full range of competence in all
-disciplines should be available within a given
gquraphic area, every university does not necessarily
have to encompass the full range. Decisions in |
respect of continuing or adding or discontinuing
programs will have to be made.

1/ Bonneau, L.P. and Corry, J.A. "The Quest

~ “ for-the Optimum" (Report of a Commission to
Study the Rationalization of University
Research), AUCC, 1972.



Allied with or integré] to all of the above ’
issues is the question of university research.. It is

not the intention, here, to explore the relationships
between teaching and research. It is sufficient to
say, that, at the present time, both the federal and
provincial governments appear to have accepted the
principles that universities are a proper locus for
the éonduct of research; that some proportion (the

far greater proportion seems to be presently accepted,
though there are indications that the view on this may
be changing) should be "basic" or "fundamental or
"curiosity—oriented“ research;. and that the federa]
government should underwrite the 1argér share of
university-based research. There has been much
criticism of the effects which past funding policies
have had on the distribution of research activity
among sectors of performance, among regions within _ .
Canada, among disciplines within the university
sector, and even among researchers within disciplines,
and there have been loud calls for new policies fbr
federal support of university research.

Thus it is apparent that there are many major
decisions to be made by and for universities .in the
years just ahead. MWise decisions demand valid information
for use by both universities and governments. This
information must encompass many areas: "hard" data on
costs and expenditures, manpower and facilities;
qualitative data on who is doing what, why and how they
are doing it; "soft" information on goals and attitudes
and policies; and the whole must be developed within
an on-going framework of discussion among interested
parties and the public. -
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of overseeing national activity in science and technology,

ACTIVITIES OF MOSST

"As the federal agency éharged with thé‘responsibility
the Ministry of State for Science and Technology (MOSST) f‘ _
has taken the first steps toward deve]dping the necesSary |

1nformation particularly with respect to research.

‘Already instituted is an annual survey of scientific

activities within the federal government, which collects
information on costs, expenditures and applications of

research perfofmed by and for government depaftments and

‘agencies. ‘The results of this survey along with background

'information; are published by the Ministry in its "Green

Book" l/. Also being published by the‘Ministry, will be
a directory of Industrial Research and'Developmént Units
in Canada. §tatistica1 informétion bn government and
industrial scientific activities is contindal]y being
upgraded. Presently efforts are being made.to implement
an Inventory of Scientific Activities in the federal

government 2/,

A. 1972 SUMMER PROJECT

To begin the process of providing detail invthosg

parts of the picture of Canadian scientific activity for

1/ "Scientific Activities: Federal Government Costs and

Expenditures 1963-64 to 1972-73," Ministry-of State,
Science and Technology, Information Canada, 1972.



which only bare outlines exist, during the summer of ]972V
six universities agreed to participate in a pilot project
which was conducted for the Ministry by Statistics Canada.
The purposé of the project was to explore the existing
information base with respect to on—goihg research in.
universities, and to help eéch University attempt to answer
some questions which were percéived as relevant to its
research act{vity. Thus the form of the project differed
frém one university to the next. This was not surprising,
since the amount of research activity. varied greatly among
them{ the degree of centralization of recordé varied and )
tHe formatlization of their informétion systems varied énd also
since the relationship of the universities to cher govern-
ment agencies differed. Due to these differences, the |

outcome of the project at each campus also differed.

1 General Procedure

The genefa? procedure was to hire a senfor'student

at each campus, and for Statistics Canadé personne1

to explain their assignment. To give inftia] direction
to their inquiry, the questions asked in the survey

of scientific activities in the natural sciences and

2/ See accompanying paper on ISA (F. Ogilvie)



engineering in the federal government were proVided,
and'suggestions made as to so&rces of the necessary
information. Two,fo?]ow—up visits were madé during
theISUmmer.- At the-énd of the suhmer,_the students‘
submitted written reports. The cooperation and
assistance provided by univérsity personnel was
invaluable; without it, there would have been no

useful outcome.

2 Resu]ts
| It 1s_how possible to outline some general features of
the -infocrmation base at universfties, with‘respect to
research, and to describe the major difficulties which
| will be encountered in developing a system for the

comprehensive description of scientific activities.

2.1 General Features of Information Sources

In general, there are four or five sources of the
_desiréd information on scientific activities, each
peculiarly well-suited to proVTding part of the
infofmation but generally fn a form whfch does not

allow correlation with the infdrmation from the other
sources. These sources are: .

central offices - the financial office, a research
T ' (sometimes located in the graduate

faculty) office and a personnel
office;
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deans and departmental chairmen or offices;

and principal investigators themselves.

Central Offices:

Because central financial record systems have been
designed for internal and primarily budgetary purposes,
they tend to be restricted to information which has

an associated money transfer. Thus accounts are set

up against which éxpenditurés are charged as they are
designated by the authorized investigétor. Cerrage

of'research, therefore, tends to be restricted to research

funded from outside the university, but does not

inc1udé contract or consulting work which 1is arranged
privately between an investigator and an outside agency.
(This is a source of internal conflict if such a
contract in fact'commits a university as a cofporate
body). -

As ﬁhe vo1ume“of research has increased there has been

a tendéncy to establish research offices, or at least
to designate an official iﬁvgraduate offices to overseé
the processing of grant app]ications; ‘The.records in
such offices generally cover reseafchffunded both
externally and intefna11y from university research funds.
The fdnctions of such an office'ére generally to

check applications for conformity with the rules of



of the funding agency, and to gathér aﬁd disseminate
informatibn on aVai]aBTe sources of funds. It is

often difficult to diétinguish»befween'5uccessfu1,
~pending and rejeéted app]ications;'becauée notificétion
of an award is usually given'direct1y to the applicant.
If either the investigator 6r the financial office
notifies the research office, the date and amount of
the award is usually recorded. This appears to be

a problem of internal communication, aggravated by

the varying practices of the funding agencies. - (Those
~which are particularly remiss appear to be federal
mission departments.) Again, private coﬁtracts'or
consulting agreements between investigatofs and outside
agencies are not recorded.

A third central source of information, especially

as régards manpower, 1S a personne1 office. Since

such records are genera]]y maintained for payroll
purposes, it 1s usually a manual operation to associate

personnel records with a project budget.

Deans and’Departmenta]_Offices:

It appears that departmental offices or department
chairmen offer the potentially most fruitful source of.
information on facilities, costs, Substance and manpower.

This is so because elements which are usué]]y not
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part of central records and which are often over- .
looked by individual investigators are kead11y

identifiab]e at the department§1 level. This

would include data on such as major equipment,

space, facilities, non—funded research (which is

absent from central records and tends to go

unreported by individual 1nvesfigators) supporf

staff which may be paid out of departmental

budgets, and the dispensation of departmental

funds for research purposes. All may be estimated .

or at least identified at this locus.

Individual Investigators: . - ) ' | .
The individual investigator is probably the only
source of information on consulting and'most

contract research which is privately arranged,

and is undoubtedly the best source of information

on potential applications and on substance,

particu1ar1y'f0r non-funded research. He is also
thé best locus for allocating funds and expenditures
between research projects, and for ré$61vingAmany
bf the problems which were encountered duriﬁg the

summey project and which are enumerated below.

11
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2.2 1ldentified Problems

Most of the problems encountered in gathering

comprehensive information about university fesearch
can be grouped into two general classes: those
arising out of the Timited purpose for which éxi;tihg
information is étofed, and thqse arising from the
attempt to arrange and classify the information in
ways which will allow valid comparisons both interF
nationally and nationally as betweén secfoﬁs of
research performance. | |

The former set of problems arise because the.
purpose of the centralized fnformation is 1ar§e1y
to Reep traék of monéy f1§ws; the Tatter sef of
problems included definitional problems and the
problem of selecting an appropriate unit for analyéis.
There was also an interaction between this selection
and the financial information: |

1) 'Se1e§tion of a unit for»ana1ysis. There are
two possible units which-might be used fdr purposes

of analysis. One is the individual investﬁgator, the

- other 1is the pfoject. Either has advantages and

disad?antages, however the latter was selected
because it ié the unit upon which much ofvthe funding
of research is based, and fis u§ua11y the term of
reference in discussions. If is also the unit of

analysis for other sectors of research performance.

e 12
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'It'caused problems, however; in the a]]océtion
of both funds and'expehditures, because ft often
happens that
e a project may be funded from more than one source
) a single award may suppdrt more.than_one project

e facilities, supplies and/or personnel funded under
one project may be shared with other projects

e projects carried out by more than one investigator
may be veported by both (or all) or.reported
by none. -

) "Area" grants and."equipment" granfs are not
always associated with projects.
Selection of the investigator as the unit for

analysis would not necessarily alleviate these problems.

It was found that a review of the departmental ‘

" results, after cross-checking with financial and

research records, with the department chairman was -

the best way of correcting for these problems.

2) Prob]emé of coverage, already noted. For‘
policy purposes it would be deSirab]e to have inforhation
oﬁ‘substance and manpower uti]izatioh_for all research
incTuding that which did‘not involve directly attributable

ircome or expenditures.

3) Limitations of the accounting system. In
general, it was not ppssib1e readily to identify

accounts by principal investigator or by project. .

... 13
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It waﬁ-done manually by the.studentsvbut,was véry '
' tedious. At the present tﬁme, many universities are
in the process of computerizing their dccounﬁihg_system§;

‘Since it is difficult to make changes at a later
~ date, it is highly important that th}svcapabilfty
be incorporated at the beginning. o

Therefore it is most important to identify data

needs before computerization is completed.

4) Problems of time definition. To define a
time period for the study, the federaT‘fjsca1 year (FFY)
was_chosen, as it coincjdes with much of the funding.
However, it presénted problems in that it does not
coincide with the academic year, and may not coincide
with the actual start or termination of a project. |
Thus there was a tendency to double-count he1d;over

funds.

5) Problems of definitions andxclassificatioh
of information. The definitioné used in the project'
wefe those developed for use in the federal government
sur?ey, and conform to those used internationally
by OECD. One major pfob]em arose in attempting to
have investigators classify tﬁeikvprojects as "basic"
or "applied". This was strongfy resisted as it was
fe1t that-ft might be prejudicial to future grant

applications. Therefore, presently the application

.14



of the definition is most high1y>subjective.

A second major problem arose in explaining to
investigators the concept of'mu]tip]e potential
applications and attaching dollar values to these.

A third less serious problem involved classification
by discipline, when the categbries provided seemed
too broad. ft appears that this question could be
eliminated, since departmental titles appear to‘give

adequate information.

6) Problems of legitimacy. The success of any
venture which involves the frée gift of information
15 1ike1y to be hiéh]y dependent upon the legitimacy
which is associated with the request. In this study,
réactions varied from complete cooperation almost
to hostility, and the degfee of responée and dua]ity
of the information given was highly corrélated.

. Thus it is important that the need for information

be fully justified and accepted.

2.3 Information Gaps

" The major information gap appears to be the great
lack of information on research in the socia1_$ciences
and humanities. This is associated with the lack of
externa1mfunding for these researches;

There was 1ittle information which could be
associated with projects with respe;t to personnel
engaged in research. This is particularly true of

students. '
. 15
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The 1nf0rmation“onrthe substance of the research

~was not fully ana]yéed for two reasons: one was that

for many of the projects reviewed there is already on

file, in the Information Exchahgé Centre, an adequate
A'description of the project. As coverage is'extended
beyond the natural sciénces.and enginéering, this

kind of information will beéome desirab]e._ The second
reason was that the students were not sufficiently

knowledgeable about the sciences or about the classi-

fications to be able to classify substantive information

from grant applications. Provision of a code of standard

classifications on application forms and records could

alleviate this problem.

2.4 In summary:

This project provided valuable insight, both
to participating universities and to MOSST and
- Statistics Canada, into the'existing'information

“base with respect to research at universities.

Many potential problem areas have been identified,

and major deficiencies outTfned.._The cost of the
project to the universities was in overhead_and 
supplies only, apart from the imheasurable assistance
given. It is'obVion that the cost of‘complete

coverage of research information is dependent

16
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on many factors: the state of the QQrfent information
system, the size of the research effort, and the degkree ‘
of cooperation received. To give an idea, at one
university reporting about $6M. in assisted résearch
funds in 1871-72, it is estimated that approximately
80% of this research was covefed by one stﬁdent
during the summer, at a direct cost of approximafe1y
$2000. |

The potential advantages of a centralized inform-
ation bank, wfth suitab1y controlled access, cannot
be overstated, when it is considered that with such
a facility both universities and other users could be
provided with answers to queries,‘e1iminating the'}.
multiple requests for essentially the same materiai : .
which now'occur.‘ MOSST recognizes the commendable
efforts which universities and regional assoéiations
are makiﬁg toward the-deve1opment of regional inform-
ation systems. It is hoped that coordination can be»
achievéd onh a national basis, with MOSST supplying
whatever help is necessary, acting'as-the central
keeper and the honest broker, and_evenﬁua11y serving
as the buffer between information seekers énd uﬁivers—
ity researﬁhers. As a result of’this past suhmer's
enquiry it has become apparent that there is an urgent_

need for potential users of university research data

v @
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to define the elements which must be included if
the information is to be useful for policy and

planning purposes.

OTHER ACTIVITIES

In the context of examining scientific'acfivities
in the university sector, MOSST‘has'recently sponsored
two conferences - one of Universfty Presidehts.and one of
Deans of Engineering -.to discuss the implicatioﬁs for

science policy of university research. The meeting with

" CAURA representatives is another in an on-going series of

consultations in which it is hoped that greater under-

standing among parties concerned with research can be

~developed, and specific undertakings launched.

- MOSST is currently engaged in a pilot study of the
indirect costs éssociated with the conduct of research.
It is also engaged in.consu1tation with provincial
authorities with respect to the development of a univers-
ity research information base. While the‘anticipated.
lengthy process of consultation and needsédefinition is

taking place, MOSST is preparing to undertake limited-

~scope projécts of the sort described in'this paper, to

'i]Tuminate potential problem areas or-areas of partiéu]ar

concern or interest. Specific suggestions for such

projects are being sought. It 1s'particu1ar1y fmportant

18
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that data needs be defined by all potential users; so

that the necessary capability be built into evolving

data systems during this critical formative stége.
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