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ESTIMATION OF RESEARCH AND DEVELOPMENT EXPENDITURES 

IN THE HIGHER EDUCATION SECTOR, 1 9 8 3 - 8 4 

The Higher Education sector is composed of " a l l u n i v e r s i t i e s , 
co l leges of technology and other i n s t i t u t e s of post-secondary 
educat ion, whatever the i r source of finance or l ega l s t a t u s . 
I t a l so includes a l l research i n s t i t u t e s , experimental s t a ­
t i o n s and c l i n i c s operating under the d i r e c t con t ro l of or 
administered by or associated with higher education e s t a b ­
l ishments . " (1) 

I t is one of the sec tors whidh make up the na t iona l research 
and development (R&D) system. For most pol icy analyses , the 
R&D system is sub-divided into five performing s e c t o r s : 
f edera l government, p rovinc ia l governments, business e n t e r ­
p r i s e s , higher education and p r iva te non-prof i t . I t is a l so 
sub-divided into six funding s e c t o r s : the five above p lus a l l 
foreign sources. So far as pos s ib l e , R&D expenditure and 
personnel data are secured by surveying the performing i n s t i ­
t u t i o n s . There a r e , however, unusually ser ious problems to 
surveying R&D a c t i v i t i e s in the Higher Education sec to r . One 
i s t h a t R&D i s not normally an organized i n s t i t u t i o n a l 
a c t i v i t y but more of a personal a c t i v i t y of members of the 
i n s t i t u t i o n s . I n s t i t u t i o n s in the sector usual ly have 
records of funds received by the i n s t i t u t i o n spec i f i ca l l y for 
R&D and some can provide l i s t s of research p ro j ec t s ca r r i ed 
out by s taff . However, faculty members are expected to pe r ­
form research as p a r t of the i r normal d u t i e s and nei ther 
they, nor the i r i n s t i t u t i o n s , have any cause to ident i fy the 
resources devoted to th i s a c t i v i t y ( largely the i r own t ime). 
Surveys of R&D in the sector have not been deemed feas ible in 

(1) A Framework for Measuring Research and Development 
Expenditures in Canada, Catalogue No. 88-506E, S t a t i s t i c s 
Canada, Ottawa, 1984, p. 18. 
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most OECD coun t r i e s because of the lack of records and the 
number of members performing R&D more-or- less autonomously 
(in Canada, there are about 35,000 ful l - t ime un ive r s i ty 
t eacher s , 10,000 doctora l s tuden t s , and an unknown number of 
pa r t - t ime teachers and pos t -doc tora te fe l lows) . 
Consequently, i t i s necessary to est imate R&D expendi tures by 
using a model incorporat ing any re levant data ava i lab le to 
us . The pages below descr ibe the method cu r ren t ly used to 
prepare these e s t ima tes . 

Se lec t ion of i n s t i t u t i o n s a t which R&D i s performed 

I n s t i t u t i o n s with R&D a c t i v i t i e s are f i r s t i den t i f i ed . This 
s e l ec t i on is based on repor t s of payments (grants or con­
t r a c t s ) awarded to i n s t i t u t i o n s , or members of these i n s t i ­
t u t i o n s , in support of R&D. These repor t s may be provided by 
the performing i n s t i t u t i o n s themselves, mainly through the 
annual survey of the Canadian Association of Universi ty 
Business Officers (CAUBO) , or by funders, mainly federal 
government departments and agencies providing i n f o n a t i o n on 
R&D payments to S t a t i s t i c s Canada. 

As a r e su l t of t h i s review, the following i n s t i t u t i o n s have 
been iden t i f i ed : 
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P r o v i n c e I n s t i t u t i o n 

Newfound land Memoria l U n i v e r s i t y 

P r i n c e Edward I s l a n d U n i v e r s i t y of P r i n c e Edward I s l a n d 

Nova S c o t i a Acad ia U n i v e r s i t y 

U n i v e r s i t y C o l l e g e of Cape B r e t o n 

D a l h o u s i e U n i v e r s i t y 

Mount S t . V i n c e n t U n i v e r s i t y 

Nova S c o t i a A g r i c u l t u r a l C o l l e g e 

S t . F r a n c i s X a v i e r U n i v e r s i t y 

S t . M a r y ' s U n i v e r s i t y 

T e c h n i c a l U n i v e r s i t y of Nova S c o t i a 

New Brunswick U n i v e r s i t y de Moncton 

Mount A l l i s o n U n i v e r s i t y 

U n i v e r s i t y of New Brunswick 

Quebec B i s h o p ' s U n i v e r s i t y 

C o n c o r d i a U n i v e r s i t y 

U n i v e r s i t y L a v a l 

McGi l l U n i v e r s i t y 

U n i v e r s i t y de M o n t r e a l 

U n i v e r s i t y du Quebec 

I n s t . N a t . de l a R e c h e r c h e s c i e n t i f i q u e 

U n i v e r s i t y de S h e r b r o o k e 

Ontario Brock University 

Carleton University 

University of Guelph 

Lakehead University 

Laurentian University 

McMaster University 
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University of Ottawa 
Queen's University 
Ryerson Poly technica l I n s t i t u t e 
Universi ty of Toronto 
Trent Universi ty 
Universi ty of Waterloo 
Universi ty of Western Ontario 
Wilfrid Laurier Universi ty 
Universi ty of Windsor 
York University 

Manitoba Brandon Universi ty 
Universi ty of Manitoba 
Universi ty of Winnipeg 

Saskatchewan University of Regina 
Universi ty of Saskatchewan 

Alberta University of Alberta 
Universi ty of Calgary 
Universi ty of Lethbridge 

B r i t i s h Columbia University of Br i t i sh Columbia 
Simon Fraser University 
Universi ty of Victor ia 

Dis t r ibu t ion of t o t a l expendi tures by f ie ld of science 

The est imation of R&D expenditures is bi..'"=J on t o t a l un iver ­
s i t y expendi tures . Since we require R&D expendi tures by 
major f ie ld of sc ience , the next step is to divide the t o t a l 
expendi tures of the l i s t e d i n s t i t u t i o n s into these f i e l d s . 
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This distribution is based on the numbers of full-time 

teachers in the different teaching fields (no information is 

available on part-time teachers); the data are provided by 

the Postsecondary Section of the Education, Culture and 

Tourism Division of Statistics Canada. 

Assume that the full-time teachers in one of the above insti­

tutions are distributed as follows: 

Education 75 

Fine and applied arts 50 

Humanities 100 

Social sciences 250 

Agricultural and biological sciences 75 

Engineering and applied sciences 75 

Health professions 125 

Mathematics and physical sciences 150 

Total 900 

Since the number of teachers in each field is used only to 

distributt? total costs, these sub-totals are weighted to 

reflect the characteristics of the data (lack of information 

on part-time teachers), different consumptions of university 

resources and different requirements for capital equipment. 

Teachers in education, fine and applied arts, the humanities 

and the social sciences are given a weight of one. To allow 

for the higher costs per teacher due to the need for more 

equipment and special facilities, as well as a slightly dif­

ferent rank and age structure, teachers in the agricultural 

and biological sciences, engineering and applied sciences, 

and mathematics and physical sciences are given a weight of 

two. Because of the extensive use of part-time teachers, as 

well as the costs of equipment and facilities required for 
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i n s t r u c t i o n and r e s e a r c h in the h e a l t h s c i e n c e s , f u l l - t i m e 
t e a c h e r s in the h e a l t h p r o f e s s i o n s a r e g iven a weight of 
2 . 5 . ( 2 ) The above h y p o t h e t i c a l example, in terms of 
d i s t r i b u t i o n of weighted numbers of f u l l - t i m e t e a c h e r s , would 
t h e r e f o r e become: 

Teaching f i e l d Weighted No. P e r c e n t of t o t a l 

Educa t ion 7 5 5 
F ine and app l i ed a r t s 50 4 
Humani t i es 100 7 
S o c i a l s c i e n c e s 250 18 
A g r i c u l t u r a l and b i o l o g i c a l s c i e n c e s 150 11 
Eng inee r ing and app l i ed s c i e n c e s 150 11 
Hea l th p r o f e s s i o n s 312 22 

Mathemat ics and p h y s i c a l s c i e n c e s 300 22 

The f i e l d of s c i e n c e p e r c e n t a g e d i s t r i b u t i o n s , c a l c u l a t e d in 
t h i s manner for each of t h e l i s t e d i n s t i t u t i o n s , a re a p p l i e d 
t o the r e l e v a n t t o t a l c o s t s of each . The r e l e v a n t t o t a l 
c o s t s a r e t o t a l e x p e n d i t u r e s , exc lud ing c o s t s of " a n c i l l a r y 
e n t e r p r i s e s " , a s p rov ided by the CAUBO su rvey . 

(2) Examples of R&D c o s t e s t i m a t e s d e r i v e d from unweighted 

numbers of f u l l - t i m e u n i v e r s i t y t e a c h e r s a r e p r e s e n t e d l a t e r . 
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Estimation of R&D cos t s by f ie ld of science 

This is the most d i f f i c u l t s tep . One method of est imating 
these cos t s is based on the assumption tha t the r e l a t i v e 
amount of time spent on R&D by the un ivers i ty s ta f f i s 
r ep resen ta t ive of the proport ion of cos t s t ha t should be 
a t t r i b u t e d to the a c t i v i t y . Surveys to determine the "time 
budgets" of faculty members are expensive, d i f f i c u l t and 
r a r e . We have, the re fore , been compelled to pos tu la te r a t i o s 
which seem p l a u s i b l e . The s i t ua t i on is complicated by the 
fac t tha t d i f f e r en t teaching f i e lds have d i f f e r en t r a t i o s and 
t h a t i n s t i t u t i o n s have d i f f e r en t degrees of involvement in 
R&D. For example, analys is of a recent survey by the Nation­
a l Science Foundation indica tes t h a t , for the surveyed U.S. 
i n s t i t u t i o n s , R&D accounts for 22% of the t o t a l time of 
faculty in engineering, 23% for physical s c i e n t i s t s , 33% for 
a g r i c u l t u r a l and b io log ica l s c i e n t i s t s , 26% for medical 
s c i e n t i s t s , 8% for psychologis t s , 8% for soc ia l s c i e n t i s t s 
and 6% for mathematicians. (3) A review of the data provided 
in the CAUBO survey shows tha t the sponsored R&D expenditures 
of 31 of 57 i n s t i t u t i o n s was l e s s than 10% of genera l 
operat ing expendi tures , tha t 12 had sponsored R&D 
expendi tures of 10-19% of general operat ing expendi tures , and 
t ha t the remaining 14 had R&D expenditure r a t i o s of 20-41%. 

(3) Academic Science/Engineering: Sc ient i s t s and Engineers, 
January 1983, National Science Foundation, Washington, D.C. , 
1984, p. 16 (Table B-18 divided by Table B-17). Another 
exanple of the d i f f e ren t f ield r a t i o s i s given in "University 
S/E Faculty Spend One-Third of Profess ional Time in 
Research", Science Resources Studies Highl igh ts , NSF 81-317, 
National Science Foundation, Washington, D.C. , 31 August 
1981. 
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Education 

Fine and applied arts 

Humanities 

Social sciences 

Engineering and 
applied sciences 

Agricultural and 
biological sciences 

Health professions 

.1 

-

-

.1 

.1 

.1 

.1 

In the table below, R&D ratios are suggested, based on teach­

ing field and apparent relative institutional effort devoted 

to R&D. 

Teaching field Small R&D Medium R&D Large R&D 
performers performers performers 

.2 .3 

.1 .2 

.2 .3 

.2 .3 

.25 .35 

.25 .35 

.25 .35 

Mathematics and 
physical sciences .1 .25 .35 

Two points should be made in reply to potential criticisms. 

Although the table appears to be far too detailed for the 

amount of "hard" information available, it is almost as easy 

to apply a variety of ratios in an estimation program as one 

or two. It also seems to us that the table reflects reality: 

relatively more time is spent on R&D by faculty in some 

universities than in others, and R&D is a more important 

activity in some teaching fields than in others. The exact 

ratios are impossible to defend but easy to change - if any­

one can provide better ones. Examples of the estimates of 

R&D costs resulting from the use of different ratios are 

shown in the next section. The second point is that the 

activity is that defined as R&D, which is rather narrower 

than "research" or "development" in normal usage. Much 
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scho la r ly a c t i v i t y , from teaching to improving one 's own 
knowledge of a f ie ld outs ide of a research p ro j ec t , is 
excluded. (4) 

In an e a r l i e r s t ep , the t o t a l cos t s of each i n s t i t u t i o n were 
d i s t r i b u t e d among the e ight teaching f i e l d s . In the present 
s t e p , the r a t i o s of the preceding table are applied to these 
teaching f ie ld c o s t s . The r a t i o s in the f i r s t column would 
be applied to i n s t i t u t i o n s a t which R&D i s a r e l a t i v e l y minor 
a c t i v i t y ( typ ica l ly u n i v e r s i t i e s without a doc tora l program) , 
those in the second column to u n i v e r s i t i e s a t which R&D i s a 
more important function, and those in the thi rd column to the 
u n i v e r s i t i e s with large R&D and doc tora l programs. 

Three models 

Three s e t s of teacher weights and R&D r a t i o s were applied to 
the same teacher and cost data for those i n s t i t u t i o n s which 
repl ied to the 1983-84 CAUBO survey (est imates for one of the 
l i s t e d i n s t i t u t i o n s have to be made separately) . In the 
f i r s t model, no weights were applied to the numbers of t e a ­
chers in each i n s t i t u t i o n . This would be based on the 
assumption tha t the d i f f e r en t f i e ld s make the same r e l a t i v e 
use of par t - t ime teachers , tha t the i r rank/sa la ry p a t t e r n s 
are the same, and tha t each requi res the same amount of 
equipment and other resources . I t is a l so assumed tha t 
teachers in the d i f f e r en t f i e lds spend the same amount of 
time in R&D (10% for smaller R&D i n s t i t u t i o n s , 20% for medium 
R&D i n s t i t u t i o n s , and 30% for larger R&D i n s t i t u t i o n s ) . 

(4) See, for example. Chapter 1 of the f i r s t reference or 
Manual for S t a t i s t i c s on Sc i en t i f i c and Technological 
A c t i v i t i e s , ST-84/WS/12, Unesco, P a r i s , June 1984, pp 26-33, 
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R&D C o s t s : M o d e l I 

Socia l sc iences $ 627 
Health sciences 231 
Other na tu ra l sc iences 349 

To ta l 1,207 mil l ion 

In the second model, the numbers of teachers are weighted to 
r e f l e c t d i f f e r e n t cost p a t t e r n s in the teaching f i e l d s . The 
weights used are those used in the e a r l i e r s ec t i ons : one for 
teachers in educat ion, fine and applied a r t s , humanities and 
s o c i a l sc iences ; two for teachers in a g r i c u l t u r a l and b io ­
l o g i c a l sc iences , engineering and applied sc iences , and math­
ematics and phys ica l sc iences ; 2.5 for teachers in the hea l th 
sc iences . As in model one, R&D times are assumed to be the 
same for d i f f e r e n t f i e l d s but to d i f f e r by i n s t i t u t i o n a l 
group. 

R&D Costs : Model I I 

Socia l sc iences $ 412 
Health sciences 35 2 
Other na tu ra l sc iences 443 

Tota l 1,207 mil l ion 
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The th i rd model i s t h a t used in th i s no te : weighted teacher 
c o s t s as in model 2 and d i f f e r en t R&D r a t i o s for the teaching 
f i e l d s as shown in the table on page 8. 

R&D Costs : Model I I I 

Social sciences $ 379 
Health sciences 416 
Other na tu ra l sciences 518 

Tota l 1,313 mil l ion 

The es t imates of R&D cos t s which would be derived from the 
three models are shown graphica l ly on the next page. 
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Sources of funds for R&D 

The sources of funds for academic R&D must now be est imated. 
Unfortunately, data ex i s t only for sponsored research. Much 
R&D i s ca r r ied out without ex te rna l funding and hence has no 
accounting record. Furthermore, un ivers i ty adminis t ra t ions 
have frequently s ta ted tha t funds received as R&D gran t s do 
not cover the f u l l cost to the un ivers i ty of the R&D car r i ed 
out . Contracts normally come c loser to covering fu l l c o s t s . 

While the funding of R&D in U.S. u n i v e r s i t i e s w i l l probably 
d i f f e r from the Canadian p a t t e r n , U.S. data may indicate the 
kind of d i s t r i b u t i o n which might occur in Canada. Some 
re levant s t a t i s t i c s are shown below, i l l u s t r a t i n g the dif­
f e ren t funding p a t t e r n s of the teaching f i e l d s . 

Item 

P r o f e s s i o n a l 
a c t i v i t i e s ( l ) 

Of which 
r e s e a r c h 

Support for 
r e s e a r c h : 
F e d e r a l G. 
Other sponsors 
Unsponsored... 

P h y s i c a l 
s c i e n c e s 

hours 

50 

(21) 

pe r c e n t 

70 
8 

22 

Mathe­
m a t i c a l 
s c i e n c e s 

41 

(10) 

34 
6 

59 

Eng i n e e r -
i n g 

49 

(15) 

69 
15 
16 

Life 
s c i e n c e s 

51 

(19) 

72 
15 
13 

S o c i a l 
s c i e n c e s 

48 

(11) 

20 
16 
64 

(1) Average number of hours spent in profess iona l a c t i v i t i e s per week by 
faculty a t doc tora te-grant ing i n s t i t u t i o n s in 1978-79. 

Source: NSF 81-317, op. c i t . 
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The pa t t e rn shown in the table above seems reasonable: a 
g r e a t e r degree of f inanc ia l support for R&D in the engineer­
ing, l i f e and phys ica l sc iences and a g rea t e r amount of 
facul ty R&D car r i ed out in the same f i e l d s , compared to the 
funding and l eve l of a c t i v i t y in the soc ia l and mathematical 
sc i ences . 

The c l a s s i f i c a t i o n of sources of funds must correspond to the 
standard sec tors in order to permit i n t e r n a t i o n a l comparisons 
of R&D s t a t i s t i c s . In accordance with the recommendations of 
A Framework for Measuring Research and Development 
Expenditures in Canada, the repor t s of R&D performing 
i n s t i t u t i o n s are preferred to those of funders, so we turn 
i n i t i a l l y to the annual CAUBO survey. 

The CAUBO survey provides data on sponsored research for 
p a r t i c i p a t i n g i n s t i t u t i o n (47 of the 48 R&D performers) . 
These data are c l a s s i f i e d as follows: 

Federal government: 
Socia l Sciences and Humanities Research Council 
Health and Welfare Canada 
Natural Sciences and Engineering Research Council 
Medical Research Council 
Other 

Prov inc ia l governments 
Municipal governments 
Foreign governments 
G i f t s , non-government g ran t s 
Investment income 
Miscellaneous 
Interfund t r an s f e r s 
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The CAUBO sources can be partially assigned to the six 

standard sectors: 

Federal government Federal government 

Provincial governments Provincial governments 

Municipal governments 

Foreign Foreign governments 

The problem is to allocate the remaining sponsored research 

funds ("gifts, non-government grants" - 17% of total funds; 

"investment income" - 1% of total funds; "miscellaneous 

income" - 1% of total funds; and "interfund transfers" - 1% 

of total funds). It is assumed that all these sponsored 

research funds are derived from the two remaining external 

sectors: the business enterprise and private non-profit 

sectors. This is slightly inaccurate because at least some 

of the funds shown as investment income or interfund trans­

fers come from the higher education sector. However, as 

indicated above, the amounts cannot be significant. The 

difference between the total of the funds for sponsored 

research and the total costs of R&D is attributable to the 

higher education sector. 

Because of the lack of information on R&D funding, the eight 

major teaching fields must be consolidated into three: 

Social sciences (education, fine and applied arts, 

humanities, and social sciences), 

Health sciences (health professions), and 

Other natural sciences (engineering and applied sciences, 

agricultural and biological sciences, mathematics and phys­

ical sciences). 
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For each institution, the following model is applied: 

Source 

Sponsored research 

Federal govt(l) 

Provincial 
governments(2) 

Business 
enterprises 

Pr ivate non-
prof it 

Foreign 

Sub-total 

Social 
sciences 

SSHRC, 
30% of 
remainder 

30% 

20%(3) 

5%(5) 

0%{6) 

sum 

Health 
sciences 

H&WC, MRC 
10% of 
remainder 

20% 

20%(3) 

85%(5) 

50%(6) 

sum 

Other nat. 
sciences 

NSERC, 
60% of 
remainc 

50% 

60%(3) 

10%(5) 

50%{6) 

sum 

ier 

Total 

CAUBO 

CAUBO 

(4) 

(4) 

CAUBO 

CAUBO 

Other costs 

Higher education residual residual residual residual 

Total (7) (7) (7) (7) 

(1) Distribution of "remainder" is based on the survey of 1983-84 
federal expenditures. 
(2) Distribution based on that reported by six provincial governments 
for 1983-84. 
(3) Assumed distribution. 
(4) An enquiry of members of the Canadian Association of University 
Research Administrators yielded estimates of R&D payments from business 
enterprises for 16 universities. These amounted to 19 % of the total 
gifts and non-government grants reported to CAUBO for these institu­
tions. A slightly higher ratio was applied to this source for all 
other institutions to provide the total business enterprise funding 
because of the concentration of medical faculties among the 16 respon­
dents. The difference between the business enterprise funding and the 
total gifts and non-government grants is assigned to the private non­
profit sector. 
(5) Distribution based on reports by private non-profit organizations. 
See "R&D Expenditut?> of Private Non-profit Organizations, 1983", 
Science Statistics, Vol. 8, No. 12, December 1984. 
(6) Based on federal obligations for basic research to foreign per­
formers, as reported in Federal Funds for Research and Development, 
Fiscal Years 1981, 1982, and 1983, NSF 82-326, National Science Foun­
dation, Washington, D.C, 1982, Table C-97. 
(7) As estimated earlier. 
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Looking at the model, it is apparent that the area of uncer­

tainty is basically in the "Other costs" section. The totals 

of the sponsored research are known from the CAUBO survey and 

an alternative but still reasonable distribution pattern 

between fields of science would not make much difference. 

"Other costs", on the other hand, are the difference between 

the known funding of sponsored research and the estimated 

total costs of all R&D in the sector. As this total would 

change with different assumptions, so would these "other 

costs". 

Special calculations are made for the Institut national .de la 

Recherche scientifique, which is not included in the CAUBO 

statistics. Aggregating all institutions provides an 

estimate of total R&D expenditures in the higher education 

sector which may be integrated into the national totals 

(GERD) . 

TABLE 1. R&D Costs in the Higher Education Sector, by Source of Funds 
and by Major Teaching Field, 1983-84 

Source of funds Social 
sciences 

Health 
sciences 

Other 
natural 
sciences 

Total 

millions of dollars 

Federal government 

Provincial governments 

Business enterprises 

Higher education 

Private non-profit 

Foreign 

Total 

50 

45 

6 

276 

6 

-

383 

134 

24 

6 

156 

99 

5 

424 

273 

84 

19 

135 

16 

6 

534 

457 

153 

31 

567 

121 

11 

1,341 
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In the tables which follow, these estimated national aggre­

gates are distributed by province. The use of a decimal 

place does not indicate a greater degree of accuracy - it is 

merely a mathematical convenience because of the number of 

small amounts which would otherwise disappear with rounding. 

TABLE 2. 

Province 

Nfld. 

P.E.I. 

N.S. 

N.B. 

Quebec 

Ontario 

Manitoba 

Sask. 

Alberta 

B.C. 

Canada 

Estimated 
Education 

Federal 
govern­
ment 

1.5 

0.1 

1.7 

1.5 

13.0 

20.5 

2.7 

1.0 

2.5 

5.5 

50.0 

Costs of 
Sector, 1 

R&D in the 
by Source of 

Provincial 
govern­
ment 

millions 

0.3 

-

0.1 

0.1 

16.3 

12.5 

0.9 

1.6 

11.2 

2.0 

45.0 

ol 

Business 
enter­
prise 

E dollars 

0.2 

-

0.1 

0.1 

1.9 

2.7 

0.3 

— 

0.5 

0.3 

6.1 

Social Sciences in the 
: Funds and by Province, 

Higher 
education 

4.7 

0.3 

6.7 

5.4 

41.5 

131.0 

13.0 

6.7 

40.9 

25.4 

275.6 

Private 
non­

profit 

0.1 

-

0.1 

0.1 

1.9 

2.9 

0.2 

— 

0.4 

0.5 

6.2 

Higher 
, 1983-84 

Total 

6.8 

0.4 

8.7 

7.2 

74.6 

169.6 

17.1 

9.3 

55.5 

33.7 

382.9 

"-" = nil. 
"—" = less than $0.05 million. 
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TABLE 3. Estimated Costs of R&D in the Social Sciences in the Higher 
Education Sector, by Province, 1980-81 to 1983-84 

Province 1980-81 1981-82 1982-83 

millions of dollars 

1983-84 

Nfld. 

P.E.I. 

N.S. 

N.B. 

Quebec 

Ontario 

Manitoba 

Sask. 

Alberta 

B.C. 

Canada 

6 

— 

7 

5 

60 

121 

12 

8 

39 

29 

287 

8 

6 

67 

134 

13 

7 

45 

32 

318 

8 

7 

73 

155 

15 

9 

57 

34 

364 

9 

7 

75 

170 

17 

9 

55 

34 

383 

= less than $0.5 million. 
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TABLE 4. Estimated Costs of R&D in the Health Sciences in the Higher 
Education Sector, by Source of Funds and by Province, 1983-84 

Province Federal Provincial Business Higher Private Foreign Total 
govern- govern- enter- educa- non-
ment ment prise tion profit 

-

Nfld. 

P.E.I. 

N.S. 

N.B. 

Quebec 

Ontario 

Manitoba 

Sask. 

Alberta 

B.C. 

Car ada 

1.6 

— 

5.5 

0.5 

36.4 

51.9 

9.6 

4.6 

10.9 

13.3 

134.3 

0.2 

-

— 

0.1 

9.8 

4.1 

0.5 

0.9 

7.5 

1.3 

24.4 

millions 

0.2 

-

0.1 

0.1 

1.9 

2.2 

0.3 

— 

0.5 

0.3 

5.6 

of dollars 

3.0 

-

8.8 

0.1 

13.9 

60.5 

10.7 

10.0 

33.9 

15.4 

156.3 

2.4 

-

1.6 

1.4 

27.1 

46.5 

3.9 

0.4 

7.1 

8.4 

98.8 

— 

-

0.4 

-

0.5 

2.9 

0.4 

-

0.2 

0.6 

5.0 

7.4 

— 

16.4 

2.2 

89.6 

168.1 

25.4 

15.9 

60.1 

39.3 

424.4 

"-" = nil. 
"—" = less than $0.05 million. 
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TABLE 5. Estimated Costs of R&D in the Health Sciences in the Higher 
Education Sector, by Province, 1980-81 to 1983-84 

Province 1980-81 1981-82 1982-83 1983-84 

Nfld. 

P.E.I. 

N.S. 

N.B. 

Quebec 

Ontario 

Manitoba 

Sask. 

Alberta 

B.C. 

Canada 

6 

— 

14 

2 

70 

113 

17 

13 

36 

31 

302 

1981-82 

millions of dollar 

6 

15 

2 

78 

128 

19 

12 

43 

35 

338 

1982-83 

s 

7 

14 

2 

86 

149 

23 

15 

58 

38 

392 

16 

2 

90 

168 

26 

16 

60 

39 

424 

"—" = less than $0.5 million. 
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TABLE 6. Estimated Costs of R&D in the Natural Sciences* in the Higher 
Education Sector, by Source of Funds and by Province, 1983-84 

Province Federal Provincial Business Higher Private Foreign Total 
govern- govern- enter- educa- non-
ment ment prise tion profit 

Nfld. 

P.E.I. 

N.S. 

N.B. 

Quebec 

Ontario 

Manitoba 

Sask. 

Alberta 

B.C. 

Canada 

7.3 

0.2 

17.2 

7.8 

92.7 

166.5 

21.6 

17.0 

34.0 

43.0 

407.3 

0.6 

-

0.5 

0.4 

40.9 

29.1 

2.1 

3.6 

26.2 

4.7 

108.1 

millions o 

0.8 

-

0.5 

0.4 

7.7 

10.8 

1.3 

0.2 

2.1 

1.1 

24.9 

f dollars 

6.9 

0.4 

12.1 

4.2 

39.7 

109.9 

21.4 

10.7 

58.0 

27.9 

291.2 

2.7 

-

1.9 

1.6 

32.4 

54.1 

4.5 

0.5 

8.0 

9.5 

115.2 

0.1 

-

0.7 

0.1 

0.9 

6.9 

0.7 

-

0.4 

1.3 

11.1 

18.4 

0.6 

32.9 

14.5 

214.3 

377.3 

51.6 

32.0 

128.7 

87.5 

957.8 

* Includes Health and Other Natural Sciences. 
"-" = nil. 
"~" = less than $0.05 million. 
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TABLE 7. Estimated Costs of R&D in the Natural Sciences*, in the 
Higher Education Sector, by Province, 1980-81 to 1983-84 

Province 1980-81 1981-82 1982-83 

millions of dollars 

15 

1983-84 

Nfld. 

P.E.I. 

N.S. 

N.B. 

Quebec 

Ontario 

Manitoba 

Sask. 

Alberta 

B.C. 

Canada 

14 

— 

24 

11 

168 

256 

33 

26 

85 

71 

688 

1 

30 

11 

189 

289 

39 

24 

99 

78 

775 

18 

1 

29 

13 

206 

338 

46 

30 

130 

86 

897 

18 

1 

33 

14 

214 

377 

52 

32 

129 

88 

958 

* Includes Health and Other Natural Sciences. 
"—" = less than $0.5 million. 

THIS PROCEDURE REPRESENTS OUR FOURTH ATTEMPT TO PROVIDE REALISTIC 
ESTIMATES OF R&D COSTS IN THE HIGHER EDUCATION SECTOR. WE WOULD 
APPRECIATE YOUR COMMENTS AND SUGGESTIONS. 

Mr. B. Plaus 
Science and Technology Statistics Section 
Science, Technology and Capital Stock Division 
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Ottawa, KIA 0T6 
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