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SECTION 1

The purpose of Section 1 is to examine the performance of
research and development in Canada. The concept of Gross
Expenditurce on Research and Development (GERD) and its
various components 1s dintroduced. The degree' of R&D
activity in relation to the economy as a whole is measured
by the ratio of GERD to Gross National Product (GNP). The
share of R&D performed by each sector is also examined with

particular emphasis on the role of Canadian industry.



Gross Expenditure on Research and Development

Gross Domestic Expenditure on Research and Development
(GERD) is defined by the OECD as total intramural
expenditures on R&D performed within the national boundaries
of a country. It includes the performance of R&D which is
funded from abroad but excludes payments for R&D performed
abroad. The following chart shows the various components of
GERD as presented by Statistics Canada in the Annual Review
of Science Statistics, Catalogue 13-212,

GROSS DOMESTIC EXPENDITURE ON R&D(a)

GERD

[ l I |

cy s c
Industry(b) Federal Universities Others( )
Government

(a)GERD is the sum of the intramural R&D expenditure by four

sectors: Industry, Federal Government, Universities, and
Others.

(b)Includes Private and Public Enterprises.

(C)Includes Provincial Governments, Provincial Research Organi-

zations, and Private Non-Profit Organizations.

Chart l.l--Gross Domestic Expenditure on R&D (GERD)
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In current dollars, GERD has grown from $464,9 million in
1963 to $2177.6 million in 1978. The GNE price 1index has
been employed ¢to convert these values to 1971 dollars.
After adjusting for inflation, the growth in GERD was more
moderate, especially after 1970 (Appendix Tables Al to A3).
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Figure l.l==Current vs. Constant Dollar GERD
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In current dollars, the average annual rate of growth in
GERD between 1963 and 1978 was 9.4%. In constant dollars,
however, it was 3.3%. Since 1971, there has been little real
growth and, in several years, there were absolute declines
(Appendix Table A5). Figure 1.2 shows the growth of GERD in
current and constant dollar terms for selected time periods
(Appendix Table A6).
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Figure l.2=~-Current & Constant Dollar Growth Rates of GERD
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The ratio of GERD to GNP provides an indication of the
proportion of the country’s economic output which is
allocated to R&D. This ratio, in Canada’s case, has declined
to 0.947 din 1978, aftec reaching a peak of 1.29% in 1967
(Table 1.1). R&D expenditures as a percentage of GNP have
declined steadily in the 1970°s for all three major sectors
(Federal GCovernment, Industry, and University). The TFederal
Government exhibited the most rapid and prolonged decline
from 0.42% 1in 1967 to 0.26%2 in 1978. Industry’s R&D
expenditure to GNP ratio has declined during the 1970°s from
approximately 0.5% to 0.4%, and universities’ ratio from
0.3%7 to 0.247. The R&D expenditures of other performers have
accounted for less than 0.1%Z of GNP over the entire period.

Since 1967, GNP has outgrown GERD in all but three ycars
(Appendix Tables A4 to Ab6).

GERD AND GNP

(PERCENTAGE)
PERFORMING SECTORS . c GNY
FED  PROV(a) ALL GOVTS INDUSTRY(b) UNIVERSITIES PNP(c) TUTAL
1963} 0.38 0.04 0.42 0.39 0.19 0.01 1.01 100.0
1964 0.39 0.04 0.43 0.45 0.22 0.01 1.11 100.0
1965] 0.40 0.04 0.44 0.52 0,23 0.01 1.21 100.0
1966] 0.39 0.04 0.43 0.51 0.27 0.01 1.23 100.0
1967] 0.42 0.04 0.47 0.51 0.31 0.01 1.29 100.0
1968 0.42 0.04 0.46 0.47 0.32 0.0l 1.26 100.0
1969 0.38 0.04 0.43 0.4Y 0.33 0.01 1.26 100.0
1970 0.37 0.04 0.41 0.48 0.34 0.01 1,24 100.0
1971 0.36 0.04 0.40 0.49 0.33 0.01 1.23 100,0
1972] 0.35 0.04 0.39 0.44 0.29 0.01 1.13 100.0
1973] 0.32 0.04 0.36 0.41 0.26 0.0l 1.04 100.0
1974 0.30 0.03 0.33 0.41 0.25 0.01 1.00 100.0
1975] 0.28 0.03 0.32 0.42 0.26 0.01 1.01 100.0
19706]| 0.26 0.03 0.29 0.38 0.25 0.01 0.93 100.0
1977] 0.206 0.03 0.29 0.41 0e24 0.01 0.95 100.0
1978] 0.26 0.03 0.29 0.40 0.24 0.01 0.94 100.0
SOURCE: BASID ON DATA FROM SCLENCE STATISTICS CENTRE, JANUARY 1979
2
(a) INCLUDES PROVINCIAL RESEARCH ORGANIZATIONS
(b) PRIVATE AND PUBLIC ENTERPRISES
(c) PRIVATE NON~PROTIT ORGANIZATIONS
Table l.1=--R&D Expenditures as a Percentage of GNP by Sector
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As shown in Chart 1l.l, GERD is the sum of intramural R&D
expenditure reported by four sectorse. The share of R&D
performed by each sector is shown in Figure 1.3 for
1963-1978. The industry sector has always accounted for the
largest proportion of GERD and its share has been growing
since the late 1960°s, from 37.4%Z in 1968 to 42.6% in 1978.
Mfost of this growth is attributable to the decline in the
share provided by the federal government, from 33.3% in 1968
to 27.9% in 1978. In fact, the federal government’s share of
R&D has declined to roughly the same level as that of the
university sector which maintained a share of at least 257
since 1968 (Appendix Table A7). The "other" performers’
share of R&D, including provincial governments and research
organizations, has remained relatively stable at
approximately 4% of GERD,.

GROSS EXFENDITURE ON R&D (GERD)
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b « INCLUDES PROUINCEE, PROVINCIAL RESEARCH ORGANIZATIONS,
AND PRIVATE NON-PROF1T ORGANIZATIONS

Figure l.3--Distribution of GERD By Sector
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Industrial Research and Development Expenditure

The following analysis focusses on R&D expenditure in the
industry sector (also referred to as Canadian Firms and
Business Enterprises). Chart 1.2 illustrates the
inter~relationships among the various components of
industrial R&D expenditure. As mentioned previously, only

the intramural portion of R&D expenditure is included in the
calculation of GERD.

R&D EXPENDITURE BY CANADIAN FIRMS

Industrial R&D Expenditure
(Grand Total)

Canada Total Payments Outside
(Expenditures in Canada) Canada
{ |
Extramural Intramural
Expenditures Expenditures

Grand Total = Canada Total + Payments Outside Canada

Canada Total(a) = Intramural Expenditure + Extramural Expenditure

(a)The Canada Total will, in fact, be less than the sum of

intramural and extramural expenditures since transfers
between respondents are deducted from it.

Chart l.2~~Industrial R&D Expenditure
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In current dollars, industrial R&D
quintupled between 1963 and 1978, from $210.5 million to
$1048.6 million (Sce Appendix Table A8). Since 1963, almost
90% of firms’ R&D has been directed towards the financing of
R&D performed in Canada (Appendix Table A9). The shaded area
in Figure l.4 represents the .comparatively small portion of
expenditure reported as payments for R&D performed outside

expenditure almost

Canada.
R&D EXPENDITURES OF CANADIAN FIRMS
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Figure l.,4--Industrial R&D Expenditure Inside and Outside of

Canada

SOURCE : BASED ON DATA FROM STATISTICS CANADA CAT. 13-218, 1978

a « TO AVOID DOUBLE COUNTING, TRANSFERS BETWEEN RESPONDANTS

HAVE DCEN SUBTRACTED FROM THE SUM OF ALL CANADIAN
INTRANURAL AN EXTRAMURAL EXPENDITURES. OTHERWISE,
SUCH TRANSFERS WOULD BE ENTERED ONCE AS INTRAMURAL
AND ONCE AS EXTRAMURAL.
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Expenditures on R&D performed in Canada are classified as
intramural or extramural. Intramural R&D expenditure
includes all funds of an organization used for the
performance of in-house R&D. Extramural expenditure accounts
for the flow of R&D funds from one organization to another.
Transfers of R&D expenditures among firms pose problems of
double counting when comparing intramural and extramural
expenditures. In any case, Canadian firms have tended to
perform their own R&D instead of contracting out to other
firms. Thus, intramural expenditures make up the bulk (over
90%) of R&D expenditures (Figure 1.5 and Appendix Table A8).
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As 1s the case of GERD, much of the increase in industry’s
intramural R&D expenditure, especially during the 1970°s, is
a reflection of the high rates of inflation existing in that
period. In current dollars, industrial intramural R&D more
than quintupled from $180.4 million in 1963 to $927.5
million in 1978. In constant dollars, however, it only
doubled from $241.2 million to $508 million (Appendix Tables
A8 and AlO). Figure 1.6 shows the divergence in the current
and constant dollar values of industry’s intramural R&D
expenditures. The similarity of this trend with the
corresponding one for GERD (Figure l.l) serves to emphasize
the impact of industrial expenditures on GERD.
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Figure l.6--Industry’s Intramural R&D Expenditure (Current &
Constant Dollars)
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The growth of dintramural R&D expenditure by the industry
sector differs significantly when inflationary effects are
introduced. These differences are displayed in Figure 1.7
for the period 1963-1978 (Appendix Tables All to Al3). 1In
constant dollars, intramural R&D expenditures by industry
have grown at an average annual rate of 3.67Z although the
pace has slowed considerably in later years. Real growth
between 1963 and 1968 was 9.2%Z as compared to 2.3%Z between -
1968 and 1973, and 2.7% between 1973 and 1978, These average
growth rates, although useful for examining overall trends,
do not show how erratically R&D can change from year to
year. For example, between 1973 and 1978, the average rate
of 2.7% includes annual increases as high as 9.5% and annual
declines as great as =4.5% (Appendix Tables Al2 and Al3).

INTRAMURAL R&D EXPENDITURE BY CANADIAN FIRNS
(ARUVERAGE ANNUAL GROUTH RATES)
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Figure l.7=-=-Current and Constant Dollar GCrowth Rates of
Intramural R&D Expenditure







GERD AND GNP
(MILLIONS OF CURRENT DOLLARS)

Al

PERFORMING SECTORS GNP

FED  PROV(a) ALL GOVTS INDUSTRY(b) UNIVERSITIES TOTAL
1963] 175.3 18.9 194.2 180.4 86,0 4.3 464.9 45,978
1964] 195.5 20.4 215.9 227.0 108.9 4.6 556.4 50,280
1965] 221.8 23.4 245.2 2874 129.8 5.0 667.4 55,364
1966] 241.2 2645 267.7 317.1 167.2 5.4 757.4 61,828
1967] 282.1 28.3 310.4 335.5 206.0 6.0 857.9 66,409
1968] 304.6 30.7 335.3 342.1 229.8 6.5 913.7 72,586
1969] 305.7 33.7 339.4 393.8 266.3 7.0 1,006.5 79,815
1970] 318.1 34.0 352.1 413.0 293.0 747 1,005.8 85,685
1971] 342.2 37.4 379.6 464.5 309.5 8.3 1,161,9 94,450
1972] 364.8 41.9 406.7 459.3 309.4 9.0 1,184.4 105,234
1973] 397.1 47.1 444.2 502.2 323.4 9.8 1,279.6 123,560
1974 440.0 49.0 489.0 603.5 369.1 10.7 1,472.3 147,528
1975| 466.4 55.8 522.2 696.5 435.7 11.6 1,666.0 165,428
1976| 495,0 62.0 557.0 729.9 476.0 12.6 1,775.5. 191,492
1977| 547.2 68.5 615.7 854.9 514.1 13.0 1,998.3 210,132
1978] 606.9 73.3 680.2 927.5 555.2 14.7 2,177.6 232,800
SOURCE:s SCIENCE STATISTICS CENTRE, JANUARY 1979
(a) INCLUDES PROVINCIAL RESEARCH ORGANIZATIONS
(b) PRIVATE AND PUBLIC ENTERPRISES
(c) PRIVATE NON-PROFIT ORGANIZATIONS



GERD AND GNP

(MILLIONS OF CONSTANT(d) DOLLARS)

A2

PERFORMING SECTORS GNP

FED PROV(a) ALL GOVTS INDUSTRY (b) UNIVERSITIES TOTAL
1963 234.4 25.3 259.6 24,2 115.0 5.7 621.5 61,4606
1964 255.2 26.6 281.9 296.3 142.2 6.0 726.4 65,642
1965] 280.4 29.6 310.0 363.3 164.1 6.3 843.7 . 69,989
1966] 292.0 32.1 324.1 383.9 202,4 6.5 916.9 74,848
1967] 328.4 32.9 361.4 390.6 . 239.8 7.0 998.7 77,308
1968| 343.4 34.6 378.0 385.7 259.1 7.3 1,030.1 81,833
1969 330.1 36.4 366.5 425.3 287.6 7.6 1,086.9 86,191
1970 328.3 35.1 363.4 426.2 302.4 7.9  1,099.9 88,4206
1971 342.2 37.4 379.6 464.5 309.5 8.3 1,161.9 94,450
1972 347.4 39.9 387.3 437.4 294.7 8.6 1,128.0 100,223
1973] 346.5 41.1 387.6 438,2 282.2 8.6 1,116.6 107,620
1974 333.1 37.1 370.2 456.9 279.4 8.1 1,114.5 111,676
1975 319.0 38.2 357.2 476.4 298.0 7.9  1,139.5 113,148
1970 308.6 38.7 347.3 455.0 296.8 7.9 1,106.9 119,382
1977| 319.1 39.9 359.0 498.5 299.8 7.9  1,165.2 122,527
1978] 332.4 40.1 372.5 507.9 304.1 8.1 1,192.6 127,497
SOURCE: SCIENCE STATISTLCS CENTRI, JANUARY 1979
(a) INCLUDES PROVINCIAL RESEARCH ORGANIZATIONS
(b) PRIVATE AND PUBLIC ENTERPRISES
(c) PRIVATE NON-PROFIT ORGANIZATLONS

(d)

1971=100




GROSS LXPENDITURE ON RESEARCH AND DEVELOPMENT
(SMILLIONS)

SCURRENT  $CONSTANT(a) GNE PRICE INDEX
1963] 464.9 621.5 74.8
1964 | 556.4 72644 76.6
1965] 667.4 843.7 79.1
1966 7574 916.9 82.6
1967 857.9 998.7 85.9
1968 913.7 1,030.1 88,7
1969 1,006.5 1,086.9 92.6
1970| 1,065.8 1,099.9 96.9
1971] 1,161.9 1,161.9 100.0

. 1972] 1,184.4 1,128.0 105.0
1973] 1,279.6 1,116.6 114.6
1974 1,472.3 1,114.5 132.1
1975] 1,666.0 1,139.5 14642
1976 1,775.5 1,106.9 160.4
1977| 1,998.3 1,165,2 171.5
1978] 2,177.6 1,192.6 182.6

SOURCE: BASED ON DATA FROM SCIENCE STATISTICS

CENTRE, JANUARY 1979

(a) 1971=100
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GERD AND GNP
(AVERAGE ANNUAL GROWTH RATES)

PERCENTAGES IN CURRENT DOLLARS

YEAR

GNP

PERFORMING SECTORS

TOTAL

PNP(c)
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GERD AND GNP
(AVERAGE ANNUAL GROWIN RATES)

A5

YEAR PERCENTAGES IN CONSTANT DOLLARS
PERFUORI‘ING SECTURS GNP

FEb  PROV(a) ALL GOVYLS IMDUSTRY (L) UNLIVERSLITIES PKRP(c) TUTAL
63-64| 8.9 5.1 8.6 22.8 23.7 5.3 16.Y9 0.8
64=-65] 9.9 1.3 10.0 22.6 15.4 5.0 16.1 6.6
65-606] 4.1 8.4 b4a5 547 23.3 3.2 &7 6.9
66-67| 12.5 2.5 11.5 1.7 18.5 7.7 te9 3.3
67-68] 4e0 5.2 4.6 ~1.3 8.0 4e3 3.1 5.9
68-69| =3.9 5.2 -3.0 10.3 11.0 4.1 545 5.3
6Y-70] -0.5 -3.6 ~0.8 0.2 5.1 3.9 1.2 2.0
70-71] 4.2 6.6 4.5 9.0 2.3 5.1 5.0 6.8
71-72| 1.5 6.7 2.0 =5.¢& ~4.8 3.0 -2 6.1
72-73| -0.3 3.0 0.1 0.2 ~442 0.0 ~1.0 7.6
73-74] =3.9 -9.7 =45 4.3 ~1.0 -5.8 -0.2 3.0
74=75| =4.2 3.0 =3.5 4.3 6.7 =2.5 2.2 1.3
75~76]| -3.3 1.3 2.8 ~45 ~0.4 0.0 =2.9 5.5
76~77] 3.4 3.1 344 9.6 1.0 0.0 5.3 2.6
77-78] be2 0.5 3.8 1.9 l.4 2.5 2.4 4.1
63-78] 1.5 2.8 l.6 3.0 5.3 2.3 3.3 4.9
SUURCE: TRASED ON DATA FROM SCILENGE STATISTICS CENTRE, JALUARY 197¢
(a) INCLUDES PROVINCIAL RESEARCH OFGAUIZATIONS
(h) PRIVATE ALD PUYLIC FETEPPRISES
(c) PPIVATE HOUN=PPOFIT OPGANIZATIONS




GERD AND GNP
(AVERAGE ANNUAL GROWTH RATES)

Al

YEARS PERCENTAGES
GERD GNP
FED PROV(a) ALL INDUSTRY(b) UNIVERSITIES PNP(c) TOTAL
GOvVTs
1963-1968| $CURRENT | 11.3 10.1 1l.2 12.8 20,2 8.4 13.7 9.2
| $CONSTANT| 7.7 6.5 746 9.2 16.7 4.9 10.2 5.7
|
1968-1973| $CURRENT | 5.5 8.3 5.8 7.1 6.3 8.2 6.5 10.2
| $CONSTANT| 0.7 3.4 1.0 2.3 1.5 3.5 1.6 5.4
|
1973-1978] $CURRENT | 8.1 9.5 8.2 11.9 10.8 8. 10.4 12.5
| SCONSTANT| -1.1 0.3 =-0.9 o7 1.7 -1. 1.2 3.3
|
1963-1978| S$CURRENT | 7.6 8.9 7.7 9.7 11.4 8.3 9.4 li.0
| $CONSTANT| 1.5 2.8 1.6 3.6 5.3 2.3 3.3 4.9

SOURCE: BASED ON DATA FROM SCLENCE STATISTICS CENTRE, JANUARY 1979
(a) INCLUDES PROVINCIAL RESEARCH ORGANIZATIONS
(b) PRIVATE AND PUBLIC ENTER™RISES

(c) PRIVATE NON-PROFIT ORGANIZATIONS
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GROSS LEXPENDITURE ON R&D
(PERCENTAGE DISTRIBUTION)

PERFORMING SECTORS

TLD PROV (a) ALL GOVTS INDUSTRY(b) UNIVERSITILS PNP(c) ‘TUTAL
1963] 37.7 4a1 41.8 38.8 18.5 0.9 100.0
1964 35.1 3.7 38.8 40.8 19.6 0.8 100.0
1965] 33.2 3.5 36,7 43.1 19.4 0.7 100.0
1966 31.8 3.5 35.3 41.9 22.1 0.7 100.0
1967| 32.9 3.3 36,2 39.1 24,0 0.7 100.0
1968 33.3 3.4 36.7 37.4 25,2 0.7 100.0
1969 30.4 3.3 33.7 39.1 26.5 0.7 100.0
1970] 29.8 3.2 33.0 38.8 27.5 0.7 100.0
1971 29.5 3.2 32.7 40.0 26.6 0.7 100.0
1972} 30.8 3.5 3443 38.8 26.1 0.8 100.0
1973 31.0 3.7 34.7 39.2 25.3 0.8 100.0
1974 29.9 3.3 33.2 41.0 25.1 0.7 100.0
1975] 28.0 3.3 31.3 41.8 26,2 0.7 100.0
1976] 27.9 3.5 31.4 41.1 26.8 0.7 100.0
1977] 27.4 3.4 30.8 42.8 25.7 0.7 100.0
19738} 27.9 3.4 31.2 42.6 25.5 0.7 100.0

SUURCE: BASED OM DATA FROM SCIENCL STATISTICS CENTRE, JANUARY 1979
(a) INCLUDES PROVINCIAL RESEARCH ORGANIZATIONS
(b) PRIVATE AND PUBLIC LENTERPRISES

(c) PRIVATE NON=-PROFIT ORGANIZATIONS
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R&D EXPENDITURES OF CANADIAN FIRMS
(MILLIONS OF CURRENT DULLARS)

INTRAMURAL EXTRAMURAL  TOTAL IN PAYMENTS GRAND
CANADA (a)  OUTSIDE TOTAL
CANADA
CURRENT  CAPITAL TOTAL
1963] 153.2 27.2 180.4 9.6 181.8 28.7 210.5
1964 189.4 37.6 227.0 10.6 228.6 33.9 262.5
1965] 236.8 5046 287.4 12.8 289.6 27.7 317.3
1966] 266.4 50.7 317.1 13.8 319.8 30.8 350.6
1967 291.5 44.0 335.5 15.3 338.8 34.8 373.6
1968 306.0 36.1 342.1 16.2 345.8 36.6 382.4
1969] 344.6 49,2 393.8 23.0 397.7 37.8 435.5
1970] 362.9 50.1 413.0 - 305 416.5 44.5 461.0
1971 401.3 63.2 464.5 31.5 467.5 51.6 519.1
1972] 412.7 - 46,6 459.3 34.6 462.5 58.3 520.8
. 1973 459, 4 42.8 502.2 47.7 509.1 64.0 573.1
1974] 5206.2 77.3 603.5 52.9 607.0 80.9 687.9
1975] 627.1 69.4 696.5 67.9 713.0 78.3 791.3
1976} 660.6 69.3 729.9 71.8 751.4 81.0 832.4
1977] 763.3 91.6 854.9 84.1 882.7 91.2 973.9
19731 834.0 93.5 927.5 87.2 957.8 90.8 1,048.0

SOURCE: STATISTICS CANADA CAT. 13-212, 1978

(a) To AVOID DOUBLE COUNTING, TRANSFERS BETWEEN RESPONDANTS IIAVE BEEN
SUBTRACTED TROM THE SUM OF ALL CANADIAN INTRAMURAL AND EXTRAMURAL
EXPENDITURES. OTHERWISE, SUCH TRANSFERS WOULD BE ENTERED ONCE AS
INTRAMURAL AND ONCE AS EXTRAMURAL.
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R&D EXPENDITURES OF CANADIAN FIRMS
(PERCENTAGE DISTRIBUTION)

INTRAMURAL EXTRAMURAL,  TOTAL IN PAYMENTS GRAND
CANADA (a)  OUTSIDE TUTAL
CANADA
CURRENT ~ CAPITAL TOTAL
1963 72.8 12.9 35.7 4.6 86.4 13.6 100.0
19064 72.2 14.3 86.5 4.0 87.1 12.9 100.0
1965] 74.6 15.9 90.06 4.0 91.3 8.7 100.0
1966 76.0 14.5 90.4 3.9 91.2 8.8 100.0
1967] 78.0 l11.8 89.8 4.1 90.7 9.3 100.0
1968 80.0 9.4 89.5 4,2 90.4 9.6 100.0
1969] 79.1 11.3 90.4 5.3 91.3 8.7 100.0
1970} 7847 10.9 89.06 6.6 90,3 9.7 100.0
1971} 77.3 12,2 89.5 6.1 90.1 9.9 100.0
1972] 79.2 8.9 88,2 6.6 88.8 11.2 100.0
1973 0.2 7.5 87.6 8.3 88.8 11.2 100.0
1974 7645 11.2 87.7 7.7 88.2 l1.8 100.0
1975 79.2 8.8 88.0 8.0 90.1 9.9 100.0
19706]| 79.4 8.3 87.7 8.6 90.3 9.7 100.0
1977] 78.4 9.4 87.8 8.0 90.06 9.4 100.0
1978] 79.5 8.9 88.5 8.3 91.3 8.7 100.0

SOURCE: BASED OM DATA FROM STATISTICS CANADA CAT. 13-212, 1978

(a) TO AVOID DOUBLE COUNTING, TRANSFERS BETWEEN RESPONDANTS HAVE BEEN -
SUBTRACTED TFROM THE SUM OF ALT CANADIAN INTRAMURAL AND FXTRAMURAL
EXPENDITURES. OTHERWISE, SOUCH TRANSFERS WOULD BE ENTERED ONCE AS
INTRAMURAL AND ONCE AS EXTRAMURAL.
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R&D EXPENDITURES OF CANADIAN FIRMS
(MILLIONS OF CONSTANT(b) DOLLARS)

INTRAMURAL EXTRAMURAL  TOTAL IN PAYMENTS GRAND
CANADA (a) OUTSIDE TOTAL
CANADA
CURRENT  CAPITAL TOTAL
1963 204.8 36.4 241.2 12.8 243.0 38.4 2814
1964 | 247.3 49.1 296.4 13.8 298.4 44,3 342.7
1965] 299, 4 64,0 363.3 16.2 366.1 35.0 401.1
1966] 322.5 6l.4 383.9 16.7 387.1 37.3 42444
1967 339.3 51.2 390.6 17.8 394.4 40.5 434.9
1968 345.0 40.7 385.7 18.3 389.9 41.3 431.1
1969 | 372.1 53.1 425.3 24.8 429.5 40.8 470.3
1970] 374.5 51.7 426.2 31.5 429.8 45.9 475.7
1971 401.3 63.2 464.5 31.5 467.5 5l.6 519.1
1972] 393.0 bbb 437.4 33.0 440.5 55.5 496.0
1973 400.9 37.3 438.2 41.6 444,2 55.8 500.1
1974 398.3 58.5 456.8 40.0 459.5 6l.2 520.7
1975]| 428.9 47.5 476.4 46.4 487.7 53.6 541.2
1976] 411.8 4342 455,0 44,8 468.4 50.5 518.9
1977] 445.1 53.4 498.5 49,0 514.7 53.2 567.9
1978 456.48 51.2 508.0 47.8 524.6 49.7 574.3

SOURCE: BASED ON DATA FROM STATISTICS CANADA CAT. 13-212, 1978

(a) TO AVOLD DOUBLE COUNTING, TRANSFERS BLTWEEN RESPONDANTS HAVE BEEN
SUBTRACTED FROM THE SUM OF ALL CANADIAN INTRAMURAIL AND EXTRAMURAL
EXPENDITURES. OTHERWISE, SUCIH TRANSFERS WOULD BE ENTERED ONCE AS
INTRAMURAL AND ONCE AS EXTRAMURAL.

(b) 1971=100
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R&D EXPENDITURE OF CANADIAN FIRMS
(AVERAGE ANNUAL GROWTH RATES)

YEAR PERCENTAGES IN CURRENT DOLLARS
INTRAMURAL EXTRAMURAL  TOTAL IN PAYMENTS GRAND
CANADA (a) OUTSIDE TOTAL
CANADA
CURRENT  CAPITAL TOTAL

63-64 | 23.6 38.2 25.8 10.4 25.7 18.1 24,7
64-65] 25.0 34.6 26.6 20.8 26.7 -18.3 20.9
65-66 | 12,5 0.2 10.3 7.8 10.4 11.2 10.5
66-67] 9.4 ~13.2 5.8 10.9 5.9 13.0 6.6
67-68] 5.0 -18.0 2.0 5.9 2.1 5.2 2.4
68-~69| 12.6 36.3 15.1 42.0 15.0 3.3 13.9
69-~70] 5.3 1.8 4.9 32.6 4e7 17.7 5.9
70-71]| 10.6 26.1 12.5 3.3 12.2 16.0 12.6
71-72] 2.8 -26.3 ~l.1 9.8 ~l.1 13.0 0.3
72-73] 11.3 ~8.2 9.3 37.9 10.1 9.8 10.0
73-74]| l4.5 80.6 20.2 10.9 19.2 26.4 20.0
74-75| 19.2 -10.2 15.4 28.4 17.5 ~3.2 15.0
75~76| 5.3 -0.1 4.8 5.7 5.4 3.4 5.2
76-77| 15.5 32.2 17.1 17.1 17.5 12.6 17.0
77-78]| 9.3 2.1 8.5 3.7 8.5 ~0.4 7.7
63-78] 10.2 6.1 9.7 16.0 9.8 8.9 9.7
SOURCE: BASED ON DATA FROM STATISTICS CANADA CAT. 13-212, 1978

(a) TO AVOID DOUBLE COUNTING, TRANSFERS BETWEEN RESPONDANTS HAVE BEEN

SUBTRACTED FROM THE SUM OF ALL CANADIAN INTRAMURAL AND EXTRAMURAL
EXPENDITURES. OTHERWISE, SUCH TRANSFERS WOULD BE ENTERED ONCE AS
INTRAMURAL AND ONCE AS EXTRAMURAL.
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R&D EXPENDITURE OF CANADIAN FIRMS
(AVERAGE ANNUAL GROWTH RATES)

YEAR PERCENTAGES IN CONSTANT DOLLARS
INTRAMURAL EXTRAMURAL  TOTAL IN PAYMENTS GRAND
CANADA (a) OUTSIDE TOTAL
CANADA
CURRENT  CAPITAL TOTAL

63-64 | 20.7 35.0 22.9 7.8 22.8 15.4 21.8
64-65]| 21.1 30.3 22.6 16.9 22.7 ~20.9 17.0
65-66] 7.7 -4.0 5.7 3.2 5.7 6.5 5.8
66-67]| 5.2 ~16.5 1.7 6.6 1.9 8.7 2.5
67-68| 1.7 =20.5 -1.2 2.5 -1.2 1.9 ~0.9
68-69] 7.9 30.5 10.3 36.0 10.2 ~1.1 9.1
69-70] 0.6 -2.7 0.2 26.7 0.1 12.5 1.2
70-71} 7.2 22.2 9.0 0.1 8.8 12.4 9.1
71-72] -2.1 -29.8 -5.8 4.6 -5.8 7.6 =4.5
72-73| 2.0 -15.8 0.2 26.3 0.9 0.6 0.8
73-74]| -0.6 56.7 4.2 -3.8 3.4 9.7 4ol
74=75]) 7.7 -18.9 4.3 16.0 6.1 -12.5 3.9
75-76| -4.0 -9.0 -4.5 -3.6 -3.9 =5.7 =4.1
76-77| 8.1 23.6 9.5 9.6 9.9 5.3 9.4
77-78| 2.6 -4l 1.9 ~2.6 1.9 -6.5 1.1
63-78]| 4.1 -0.0 3.6 9.9 3.7 2.8 3.6
SOURCE: BASED ON DATA FROM STATISTICS CANADA CAT. 13-212, 1978

(a) TO AVOID DOUBLE COUNTING, TRANSFERS BETWEEN RESPONDANTS HAVE BEEN

SUBTRACTED FROM THE SUM OF ALL CANADIAN INTRAMURAL AND EXTRAMURAL
EXPENDITURES. OTHERWISE, SUCH TRANSFERS WOULD BE ENTERED ONCE AS
INTRAMURAL AND ONCE AS EXTRAMURAL.
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R&D EXPENDITURE OF CANADIAN FIRMS
(AVERAGE ANNUAL GROWTH RATES)

PERCENTAGES

1963-1968 1968-1973 1973-1978 1963-1978

CURRENT EXPENDITURE | SCORRENT | 13.9 7.6 11.9 10.2
| $CONSTANT | 10.4 2.8 2.7 4.1

|
CAPITAL EXPENDITURE | $CURRENT | 5.4 2.6 12.6 6.1
| $CONSTANT| 1.9 -2.2 3.5 -0.0

|
TOTAL INTRAMURAL EXPENDITURE| $CURRENT | 12.8 7.1 11.9 9.7
| $CONSTANT] 9.2 2.3 2.7 3.6

|
EXTRAMURAL EXPENDITURE | $CURRENT | 10.8 19.0 12.8 16.0
| SCONSTANT| 7.3 14.2 3.6 9.9

|
CANADA TOTAL | $CURRENT | 12.8 7.1 12.4 9.8
| $CONSTANT] 9.3 2.3 3.2 3.7

[

[
PAYMENTS OUTSIDE CANADA | $CURRENT | 4.0 12.1 6.1 8.9
| $CONSTANT | 0.5 7.3 -3.0 2.8

I

I
GRAND TOTAL | $CURRENT | 11.8 7.7 11.8 9.7
| $CONSTANT | 8.3 2.8 2.6 3.6

SOURCE: BASED ON DATA FROM STATISTICS CANADA CAT. 13-212, 1978







SECTION 2

The purpose of Section 2 is to examine the funding of
Canadian research and development. The proportion of funds
provided by each source and the changes in their respective
shares are outlined. A more detailed examination of the

funding of industrial R&D is also conducted.




SOURCES OUT' FUNDS FOR R&ND PERFORMED IN CANADA

Total intramural R&D expenditures (GERD) in Canada are
financed by six different sources. These appear in order of
importance in Chart 2.1 (Appendix Tables Bl and B2). Since
the value of total funds for R&D performed in Canada is
equal to GERD, the trends in total funding are the same as
for GERD (refer to Figures l.l and 1.2 of Section 1).

FUNDERS OF R&D PERFORMED IN CANADA

Federal Government

Industry

. University

Total
Funds Foxr

__/ R&D*
Provincial Government ‘

Foreign

Private Non-Profit Organizations

*Value of Total Funds for R&D = Value of GERD

Chart 2.l--Funders of R&D Performed in Canada
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Table 2.1 shows the relationship Dbetween funders and
performers of R&D in 1978, The government sector financed
48447 of all R&D performed in Canada (Appendix Table B3). On
the performance side, government was responsible for 31.2%
(Appendix Table B4). In the other two sectors (industry and
university), performance exceeded funding shares. Qutside
funding was especially important in the university sector

where it was almost equal to the in-house financing of R&D
(Appendix Table B5).

TUTAL R&D EXPENDITURE IN CANADA IN 1978
(MILLIONS OF CURRENT DOLLARS)

FUNDING SECTORS ' PERFORMING SECTORS

FEDERAL PROVINCIAL(a) ALL GOVLS INDUSTRY(b) UNIVERSITIES PRIVATE TOTAL

NON~PROFIT

FEDERAL | 606.9 2.2 609Y.1 115.0 181.0 .6 905.7
PRUVINCIAL(a) | 0.0 63.7 63.7 30.0 45.0 9.3 148.0
ALL GOVTS | 606.9 65.9 672.8 145.0 226.0 9.9 1,053.7
INDUSTRY (b) | 0.0 6.8 6.8 732.5 1.6 0.4 741.3
UNIVERSITIES | 0.0 0.0 0.0 0.0 292.6 0.0 292.6
PRIVATL NON-PRUFLT] 0.0 0.0 0.0 0.0 27.1 bad 31l.5
FOREIGH | 0.0 0.6 0.6 50.0 7.9 0.0 58.5
TOTAL | 606.9 73.3 680.2 927.5 555.2 14.7 2,177.6

SOURCE: SCIENCLE STATISTICS CENTRE, JAKUARY 1979
(a) INCLUDING FROVINCIAL RESEARCH ORGANIZATIONS

(b) PRIVATE AND PUBLIC ENTERPRISES

Table 2.,1~~Funding versus Performance
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The federal government has always been the leading funder of
R&D but its relative share has declined in recent years
(Figure 2.1). It’s contribution, which fluctuated between
47% and 49% from 1963 to 1973, fell to 44.7% in 1974 and
41.7% din 1975. It now appears to have stabilized in the 41%
range (Appendix Table B6) . The industry sector’s
contribution to R&D funding, meanwhile, has been relatively
stable with a gradual increase from about 31%Z in the
mid=-1960°s to about 34% in the late 1970°s. The university
sector’s share of funding has fluctuated from 10%Z to 15% of
total GERD, with the trend in its share tending to increase
over time.

Provincial governments, foreign sources, and private
non-profit organizations have accounted for about 10%Z of R&D
funds. Because of their small size, the impact on total
funding has been relatively slight.

FUNDING OF R&D IN CANADA
(PERCENT DISTRIEUTION)
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a . INCLUDING PROVINCIAL RESEARCH ORGANIZATIONS
b . PRIVATE AND PURLIC ENTERPRISES
¢ » PRIVATE NON-PROFIT ORGANIZATIOQNS

Figure 2,1l--Distribution of R&D Funding
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The federal government’s contribution to R&D funding more
than quadrupled between 1963 and 1978 ($225.6 to $905.7
million). In 1978, the funds provided by the industry and
university sectors were more than 5 times their value in
1963 (Appendix Tables Bl and B2).

These current dollar increases in expenditure are reduced
substantially when inflation is taken into account. Figure
2.2 shows the value of funding by each sector in 1971
constant dollars. It 1s interesting to note that in real
terms, federal funding of R&D was less in 1978 than 1in the
period; 1968 to 1974.

FUNDING OF R&D IN CANADA
(MILLIONS OF CONSTANT(d) DOLLARS)
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Figure 2.2--Funding of R&D in Constant Dollars
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of R&D (federal government and
atest growth in the mid-1960°s
the federal government has shown a
tribution. In real terms, the
owth in R&D funding by the federal
en 1963 and 1968, but only 1.0%

between 1968 and 1973 (Appendix Tables B7 to B9). Between

1973 and 1978, it decrease
rate of =-l.47%, as a r
between 1973 and 1976. The
rate of growth in federal

In the case of industry, t
mid=-1960°'s (l0.1%) also

1973 (l.1%). Nowever, ther
1973-1978 period (3.0%) an

d absolutely at an average annual
esult of the very stcep declines

fifteen=year (1963-1978) average
funding was 2.27%7.

he rapid growth exhibited in the

turned downward between 1968 and
e was a slight recovery in the
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annual rate of growth was 3.8%.
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Table 2.2 illustrates the funder/performer relationship of
the industry sector with respect to R&D. Industry plays an
almost insignificant role in the funding of R&D performed by
other sectors. Between 1963 and 1978, the proportion of
industry’s R&D funds flowing to other sectors has never
exceeded 1.27 (see Appendix Tables B10 to Bl2). As a

performer of R&D, industry has been responsible for about
80% of its own R&D funds.

TOTAL R&D EXPENDITURES IN CANADA IN 1978
(PERCENT DISTRIRUTION)

INDUSTRY SECTOR

FUNDS Tu TFUNDS RECEIVLED

FROL
FEDERAL ! 0.0 12.4
PROVIHCIAL (a) | 0.9 3.2
ALL GOVTS ] 0.9 15,6
LEDUSTRY (b) | 98.8 79.0
UNIVERSITIES | 0.2 0.0
PRIVATE NOR-FROFIT] 0.1 0.0
FUREIGN | 0.0 5.4
TOTAL | 100.0 100.0

SOURCE:  BASED ON DATA FRUM SCIENCE STATISTICS
CLENTRE, JAKUARY 1979

(a) INCLUDRING PROVINCIAL RESEARCH
ORGANIZATIONS

(bh) PRIVATI. AND PUBLIC ENTERPRISES

Table 2,2=--Industry as a Performer and Funder of R&D
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INDUSTRY AS RECIPIENT OF R&D TUNDS

There are four major sources of funds for industrial
intramural R&D expenditure. These sources are presented in
Chart 2.2 in order of importance.

FUNDERS OF INDUSTRIAL INTRAMURAL R&D

Industry

Intramural
R&D

Federal Government
-__\\\\\\\ Industrial

Foreign

Provincial Government

Chart 2.2--~Funders of Industrial Intramural R&D
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The contribution of each source to industrial intramural R&D
has varied over the years (current and constant dollar
values in Appendix Tables Bl13 and Blé4). The industry sector
has generally provided between 777% and 82%Z of the funds for
its own R&D (Appendix Table Bl5). Federal funds made up
approximately 177 of industrial R&D funds in the mid-1960’s
but this has declined to 12% in recent years. Foreign
sources have remained in the 5%-7%Z range over the entire
period. Provincial governments, although their share 1is
still relatively small, have 1increased substantially in
recent years, from 0.2% in 1974 to 3.2%Z in 1978. The shaded
area in TFigure 2.4 shows the value of R&D performed by
Industry which is funded from outside sources,

FUNDING OF INDUSTRIAL INTRAMNURAL R&D
(MILLIONS OF CURRENT DOLLARS)
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Fipure 2.4--Distribution of Sources of Funds for Industrial
R&D
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In constant dollars, industry’s funding of its own R&D has

grown at an average annual rate of 3.8%7Z between 1963 and
1978 (Appendix Table Bl6). Although this accounted for
almost 80% of the funds provided for dindustrial intramural
R&D, it is also interesting to note the growth of funds
received from the other sources (annual growth rates
available in Appendix Tables Bl7 and B1l8), Figure 2.5 shows
the fifteen-year average rate of growth for all sources of
funds for industrial dintramural R&D. Although the rate of
growth for provincial governments was large, its impact on
total funding has been minimal because of the small size of
its funding base relative to the other sources.

FUNDING OF INDUSTRIAL INTRAMURAL R&D
(AVERAGE AMNUAL GROWTH RATES)
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Figure 2.5=--~Growth of Funds for Industrial R&D by Source
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of industrial R&D has had a

has
increasingly larger share of the total
funds provided by government (Appendix Table BlY9). The gap

between the two curves in Figure 2.6 indicates how rapidly
the size of the provincial component has changed in recent
years. Before 1974, the provincial contribution to total
government funding of industrial R&D was almost negligible.
GOVERNMENT FUNDING OF INDUSTRIAL INTRPAMURAL R&D
(MILLIONS OF CURRENT DOLLARS)
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Figure 2.6--Government Funding of Industrial R&D.
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The increase in provincial funding in the last four years
has been conspicuous. Prior to 1974, federal and provincial
shares of total government funding of industrial R&D were
approximately 99%Z and 1%, respectively (Appendix Table B20).
By 1978, the federal government was providing 79.37% of the
total. Tigure 2.7 shows the change in the proportions of
funds provided by the two levels of government. The federal
government now contributes approximately $4 for each
provincial dollar, which is in sharp contrast to the
relationship before 1974,

GOVERMMENT FUNDING OF INDUSTRIAL INTRAMURAL R&D
(PERCENT DISTRIBUTION?}
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Figure 2.7--Distribution of Government Funds for Industrial
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The year-to-year change in provincial government funding of
industrial - R&D was grezter than that of the federal
government in 1974 and 1976 (Figure 2.8). Although increases
in federal government funding were greater in 1977 and 1978,
the actual dollar increase from 1974 to 1978 was almost
equal for the two levels of government (Appendix Table B21).

It is important to recognize that the substantial growth in
provincial funding was not a country-wide phenomenon.
Although many provinces increased their f unding of
industrial R&D between 1974 and 1978, most of the growth was
attributable to Alberta and, more specifically, to its
financing of energy~related R&D projects.

GOVERNMENT FUNDING OF INDUSTRIAL INTRAMURAL R&D
(AFSOLUTE CHANGES)
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Figure 2.8--Annual Increase in Federal & Provincial Funds to
Industry.






FUNDING OF R&D IN CANADA

(MILLIONS OF CURRENT DOLLARS)

FUNDING SECTURS

Bl

FEDERAL PROVINCIAL(a) ALL GOVTS INDUSTRY(b) UNIVERSITIES PlP(c)  FOREIGN TOTAL
1963 225.6 21.5 247.1 145.4 54.3 8.6 9.5 4049
19064] 262.7 26.8 289.5 175.9 66,2 9.1 5.7 556.4
1965] 313.6 31.2 344.8 211.1 74.3 9.6 27.6 667.4
1966] 34644 37.8 384.2 245.8 93.3 10.2 23.Y 757.4
1967] 408.6 50.3 458.9 273.2 96.6 10.9 18.3 857.9
1968| 452.9 58,2 51l.1 280.8 93.8 I1.4 16.6 913.7
1969 475.7 62.0 537.7 325.0 115.2 12.1 16.5 1,006.5
1970] 497.8 61.6 559.4 333.2 140.5 12.9 19.8 1,065.8
1971] 540.7 57.2 597.9 365.6 157.3 13.8 27.3 L,161.9
1972] 562.2 . 6844 630.6 360.3 149.5 14.6 29.4 1,184.4
1973] 607.0 78.1 685.7 391.7 15242 15.4 34.0 1,279.6
1974] 65847 8044 739.1 489.1 187.7 20.1 36.3 1,472.3
1975] 694.3 91.9 786.2 571.3 240.1 23.3 45.1 1,666.0
1976| 734.5 113.0 847.5 589.0 264.4 2042 48.4 1,775.5
1977] 818.3 131.7 950.0 693.4 27244 2849 53.6 1,998.3
1978| 905.7 148.0 1,053.7 741.3 292.6 31.5 58.5  2,177.6
SOURCK: SCLENCE STATLSTICS CENTRE, JANUARY 1979
(a) INCLUDING PROVINCIAL RESEARCH ORGANIZATIONS
(b) PRIVATE AND PUBLIC ENTERPRISES

(c)

PRIVATE NON-PROFIT ORGANIZATIONS



FEDERAL

FUNDING OF R&D IN CANADA
(MILLIONS OF CONSTANT(d) DULLARS)

FUNDING SECTORS

B2

PROVINCIAL(a) ALL GOVTS INDUSTRY(b) UNIVERSITIES PNP(c) FOREIGN TUTAL
1963] 301.6 2847 330.3 194.4 72.6 11.5 12.7 621.5
1964] 343.0 35.0 377.9 229.6 86.4 11.9 20.5 726.4
1965] 396.5 39.4 435.9 266.9 93.9 12.1 34.9 843.7
1966 419.4 45.8 465.1 297.6 113.0 12.3 28.9 916.9
1967] 475.7 58.6 534.2 318.0 112.5 12.7 21.3 998.7
1968 510.6 65.6 576.2 316.6 105.7 12.9 18.7 1,030.1
1969 513.7 67.0 580.7 351.0 124.4 13.1 17.8 1,086.9
1970] 513.7 63.6 57743 343.9 145.0 13.3 20.4 1,099.9
1971 540.7 57.2 597.9 365.6 157.3 13.8 27.3 1,161.9
1972} 535.4 65.1 600.6 343.1 142.4 13.9 28.0 1,128.0
1973] 530.2 68.2 598.3 341.8 132.8 13.4 30.2 1,116.6
1974] 498.6 60.9 5359.5 370.2 142.1 15.2 27.5 1,114.5
1975] 474.9 62.9 537.8 390.8 164.2 15.9 30.8 1,139.5
1976/ 457.9 70.4 528.4 367.2 164.8 16,3 30.2 1,106.9
1977] 477.1 76.8 553.9 404.3 158.8 16.9 31.3 1,165.2
1978| 496.0 8l.1 577.1 406.0 160.2 17.3 32.0 1,192.6
SOURCE: SCIENCE STATISTLCS CENTRE, JANUARY 1979
(a) - INCLUDING PROVINCIAI. RESEARCH ORGANIZATIONS
(b) PRIVATE AND PURLIC ENTERPR1SES
(c) PRIVATE NON-PROFIT ORGANIZATIONS

(d)

1971=100



B3 |

TOTAL R&D EXPLNDITURE IN CANADA 1K 1978
(% DISTRIBUTION BY SOURCE OF TUNDS)}

FUNDING SECTURS PERFORMING SEGTURS
FEDLRAL PROVINCIAL(a) ALL GOVTS INDUSTRY(b) UNIVERSITIES  PRIVATE TOTAL
NON=P'RUFLT !
s
FEDERAL [ 100.0 3.0 89.5 12.4 32.6 4.1 41.6
PRUVINCIAL(a) | 0.0 86.9 9.4 3.2 8.1 63.3 6.8 !
ALL GUVTS | 100.0 89.9 98.9 15.6 40,7 67.3 48.4 !
INDUSTRY (b) | 0.0 9.3 1.0 79.0 0.3 2.7 34.0
UNIVERSITIES [ 0.0 0.0 0.0 0.0 5247 0.0 13.4
PRIVATE NON—PROFITI 0.0 0.0 0.0 0.0 4,9 29.9 1.4
FUREIGN I 0.0 0.8 0.1 544 1.4 0.0 2.7
TOTAL | 100.0 100.0 100.0 100.0 100.0 100.0 100.0

SUURCE: BASED ON DATA FROM SCIENCE STATISTICS CENTRE, JANUARY 1979
(a) INCLUDING PRUVINCIAL RESEARCH ORGANIZATIONS

(b) PRIVATE AND PUBLIC ENTERPRISES




B4

TOTAL R&D EXPENDITURE IN CANADA IN 1978
(%X DISTRIBUTION OF EACH SEGTOR’S FUNDS)

FUNDING SECTORS PERTORMING SECTORS

FEDERAL PROVINCIAL(a) ALL GOVYS INDUSTRY(b) UNIVERSITIES  PRIVATE TOTAL

NON-PROFIT

FEDERAL | 67.0 0.2 67.3 12.7 20.0 0.1 100.0
PROVINCIAL(a) | 0.0 43.0 43.0 20.3 3044 6.3 100.0
ALL GOVTS' ] 57.6 6.3 63.9 13.8 214 0.9 100.0
INDUSTRY (b) | 0.0 0.9 0.9 98.8 0.2 0.1 100.0
UNIVERSITIES | 0.0 0.0 0.0 0.0 100.0 0.0 100.0
PRIVATE NON-PROFIT| 0.0 0.0 0.0 0.0 86.0 14.0 -100.0
FORELIGH | 0.0 1.0 1.0 85.5 13.5 0.0 100.0
TOTAL | 27.9 3.4 3l.2 42,0 2545 0.7 100.0

SOURCE: BASED ON DATA FROM SCIENCE STATISTICS CENTRE, JANUARY 1979
. (a) INCLUDING PROVINCIAL RESEARCH ORGANIZATIONS

(h) PRIVATE AND PUBLIC ERTLERPRISES




FUNDING & PERFORMANCE OF R&D IN CANADA IN 1978
(MILLIONS OF CURRENT DOLLARS)

FONDED BY  PERFURMED

PERT/FUND

BY ¢3)
FEDERAL | 905,7 606.,9 0.7
PROVINCIAL(a) | 148.0 73.3 0.5
ALL GOVTS | 1,053.7 680.2 0.6
INDUSTRY (b) | 741.3 4927.5 1.3
UNIVERSITIES | 292.6 555.2 1.9
PRIVATE NON=PROFIT]| 31.5 L4.7 0.5
FOREIGN | 58,5 0.0 0.0
TUTAL | 2,177.6 2,177.6 1.0
SOURCE: BASED ON DATA TFROM SCIENCE STATISTICS
CENTRE, JANUARY 1979
(a) INCLUDING PROVINCIAL RESEARCH ORGAHIZATIONS

(b) PRIVATE AND PUBLIC LENTERPRISES

B5
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FUNDING OF R&D IN CANADA
(PERCENT DISTRIBUTION)

FURDING SECTORS

FEDERAL PROVINClAL (a) ALL GOVTS INDUSTRY(b) UNIVERSITIES PNP(c) FOREIGH TOTAL :
19631 . 48.5 4.0 53.2 31.3 11.7 1.8 2.0 100.0 ?
1964 47.2 4.8 52.0 31.6 11.9 1.6 2.8 100.0 3
1965] 47.0 4a7 51.7 31.6 1l.1 le4 4.1 100.0
1966 | 45.7 5.0 50.7 325 12.3 1.3 3.2 100.0
1967] 47.6 5.9 53,5 31.8 11.3 1.3 2.1 100.0
1968] 49.6 6.4 55.9 30.7 10.3 1.2 1.8 100.0
1969 47.3 6.2 53.4 32.3 11.4 1.2 1.6 100.0
1970] 46.7 5.8 52.5 31.3 13.2 1.2 1.9 100.0
1971 | 46.5 4.9 51.5 31.5 13.5 1.2 2.3 100.0
1972| 47.5 5.8 53.2 30.4 12.6 1.2 2.5 100.0
1973 47.5 6.1 53.6 30.6 11.9 1.2 2.7 100.0 :
1974 44.7 5.5 50.2 33.2 12.7 | A 2,5 100.0 !
1975] 41.7 5.5 47.2 34.3 1444 1.4 2.7 -100.0 %
1976} 41.4 6.4 47.7 33.2 14.9 1.5 2.7 100.0 :
1977] _40.9 6.6 47.5 34.7 13.6 1.4 2.7 100.0
1978] 41,6 6.8 48.4 34,0 13.4 l.4 2.7

1000 1
i

SOURCL: BASLD ON DATA FROM SCIENCE STATISTICS CENTRE, JANUARY 1979
(a) INCLUDING PROVINCIAL RESEARCH ORGANIZATIONS
(b) PRIVATE AND PUBLIC EHTERPRISES

(c) PRIVATE NOKR-PROFIT ORGANIZATIORS
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FUNDING OF R&D IN CANADA
(AVERAGE ANNUAL GROWTH RATES)

_ (c)

YEAR PERCENTAGES IN CURRENT DOLLARS
FEDERAL PROVINCIAL(a) ALL INDUSTRY(b) UNIVERSITIES PNP(c) FOREIGN TOTAL
GOVTS

" 63-64] 16.4 24,7 17.2 21.0 21.9 5.8 65.3 19.7
64-65] 19.4 16.4 19.1 20.0 12,2 5.5  75.8 19.9
65-66] 10.5 21.2 1ll.4 16.4 25.6 6.3 ~13.4 13.5
66-67]  18.0 33.1 19.4 11.1 3.5 6.9 =23.4 13.3
67-68| 10.8 15.7 1l1.4 2.8 =2,9 4.6 -9.3 6.5
68-69] 5.0 6.5 5.2 15.7 22.8 6.1 -0.6 10.2
69-70]| 4.6 -0.6 4.0 2.5 22.0 6.6 20,0 5.9
70-71] 8.6 -7.1 6.9 9.7 12.0 7.0 37.9 9.0
71-72] 4.0 19.6 5.5 -1.4 -5.0 5.8 7.7 1.9
72-73] 8.1 14,2 8.7 8.7 1.8 5.5 17.7 8.0
73=74] 8.4 2.9 7.8 24.9 23.3 30.5 4.9 15.1
74-75| 5.4 14.3 6.4 16.8 27.9 15.9 24,2 13.2
75-76| 5.8 23.0 7.8 3.1 10.1 12.4 7.3 6.6
76-77| 11.4 16.5 12,1 17.7 3.0 10.3 10.7 12.5
17-78| 10.7 12.4 10.9 6.9 7.4 9.0 9.1 9.0
63-78] 8.3 11.3 8.7 9.9 10.9 8.7 9.7 9.4
SOURCE: BASED ON DATA FROM SCIENCE STATISTICS CENTRE, JANUARY 1979
(a) INCLUDING PROVINCIAL RESEARCH ORGANIZATIONS
(b) PRIVATE AND PUBLIC ENTERPRISES

PRIVATE NON-PROFIT ORGANIZATIONS
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FUNDING OF R&D IN CANADA
(AVERAGE ANNUAL GROWTH RATES)

PERCENTAGES IN CONSTANT DOLLARS

YEAR

ALL INDUSTRY (b) UNIVERSITIES PNP(c) FOREIGN TOTAL

GOVTS

FEDERAL, PROVINCIAL(a)
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PRIVATE NON-~PROFIT ORGANIZATIONS



FUNDING OF R&D 1IN CANADA
(AVERAGE ANNUAL GROWYR RATES)

PERCERTAGLS

1963-1968 1968-1973 1973-1978 1963-1978

FLERERAL [ SCURRENT | 14.0 5.9 7.7 83
| SCONSTANT] 10.5 1.0 -1.4 2.2

- |

I
PROVINCLAL, | SCURRENT | 20,2 4o 14.0 11.3
[ SCONSTAMT| 16.7 0.0 .8 5.2

[

‘ |
ALL GUVTS | SCURRELNT | 14.0 5.8 8.5 8.7
| SCONSTANT] 11.1 0.9 -0.7 2.0

|

|
LHDUSTRY | SCURRENT | 13.06 5.9 12,2 a9
| SCONSTANT] 10.1 1.1 3.0 3.8

|

: |
UNLVERSLTLIES| SCURRERT | 11.7 9.5 12.8 10.9
| SCONSTANT| 842 4,7 3.6 4.8

|

|
PNp | SCURREMT | 5.7 6.1 13.7 8.7
| SCOMSTANT] 242 Le2 4a0 2,0

I

l
FORELGK | SCURRLNT | 849 16.4 11.0 9.7
| SCONSTANT| 5.3 11.6 1.9 3.6

|

|
TOTAL | SCURRENT | 13.7 6.5 10.4 9.4
| SCONSTANT] 10.2 1.6 1.2 3.3

SOURCE: PBASED ON DATA FROM SCILENCE STATISTICS CENTRE, JANUARY
1979 '

BY
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INDUSTRY AS TUNDER OF R&D
(IILLIONS OF CURRENT DOLLARS)

SECTORS RECELVING TUNDS

FEDERAL. PROVINCIAL ALL GOVTS INDUSTRY UNIVERSITIES PHDP TOTAL
1963 0.0 0.7 0.7 144.2 0.4 0.1 145.4
1964 0.0 0.8 0.8 174.06 0.4 0.1 175.9
1965 0.0 1.1 1.1 209.5 0.4 0.1 211,.1
19606] 0.0 1.5 1.5 243.8 0.4 0.1 245.8
1967] 0.0 1.5 1.5 2712 0.4 0.1 273.2
19068 0.0 1.7 1.7 278.4 0.5 0.2 280.8
1969 0.0 1.9 1.9 322.4 0.5 0.2 325.0
1970] . 0.0 1.6 1.6 330.8 0.6 0.2 333.2
1971 0.0 1.9 1.9 "362.5 1.0 0.2 365.6
1972 0.0 1.9 1.9 357.1 1.1 0.2 360.3
1973 0.0 2.9 2.9 387.0 1.0 0.2 391.7
1974 0.0 3.3 3.3 484.1 l.4 0.3 489.1
1975] 0.0 4.2 L2 565.4 LJ4 0.3 571.3
19706] 0.0 5.2 5.2 582.0 1.5 0.3 589.0
1977] 0.0 5.9 5.9 685.6 1.6 0.3 693.4
1978 0.0 6.8 6.8 732.5 1.6 0.4 741.3

SOURCE:  BASCD ON DATA TFROM SCIENCE STATISTICS CENTRE, JANUARY 1979
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INDUSTRY AS FUNDER OF R&D
(MILLIONS OF CONSTANT(a) DULLARS)

SECTORS RECEIVING FUNDS

FEDERAL PROVINCIAL ALL GOVTS INDUSTRY UNIVERSLTIES PNP TOTAL
1963] 0.0 0.9 0.9 192.8 0.5 0.1 194.4
1964 0.0 1.0 1.0 227.9 0.5 0.1 229.6
1965 0.0 l.4 l.4 264.8 0.5 0.1 206649
1960 0.0 1.8 1.8 295.1 0.5 0.1 297.6
1967] 0.0 1.7 1.7 315.7 0.5 0.1 318.0
1968 0.0 1.9 1.9 313.9 0.6 0.2 316.6
1969 0.0 2.1 2.1 348.2 0.5 0.2 351.0
1970 0.0 1.7 L.7 341.4 0.0 0.2 343.9
1971 0.0 1.9 1.9 362.5 1.0 0.2 365.06
1972 0.0 1.8 1.8 340.1 1.0 0.2 343.1
1973 0.0 2.5 2.5 338.2 0.9 0.2 341.8
1974 0.0 2.5 2.5 366.5 1.1 0.2 370.2
1975 0.0 2.9 2.9 386.7 1.0 0.2 390.8
L9706 0.0 3.2 3.2 362.8 0.9 0.2 367.2
1977] 0.0 3.4 3.4 399.8 0.9 0.2 404.3
1978 0.0 3.7 3.7 40L.2 0.9 0.2 406.0

SOURCE: DASFD OH DATA FROM SCLENCE STATISTICS CENTRE, JANUARY 1979

(a) 1971=100
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INDUSTRY AS TUNDER QT R&D
(PERCENT DISTRIRUTION)

SECTORS RECEIVING TUMNDS

FEDERAL PROVINCIAL ALL GOVTS INDUSTRY UNIVERSITIES pHp TOTAL
1963 0.0 0.5 0.5 99,2 0.3 0.1 100.0
1964 0.0 0.5 0.5 99.3 0.2 0.1 100.0
1965 0.0 0.5 G5 99.2 0.2 0.0 100.0
1966] 0.0 0.6 0.6 99,2 0.2 0.0 100.0
1967] 0.0 0.5 0.5 99.3 0.1 0.0 100.0
Lu6e| 0.0 0.6 0.0 99.1 0.2 0.1 100.0
19691 0.0 0.6 0.0 99.2 0.2 0.l 100.0
1970} 0.0 0.5 0.5 99.3 0.2 0.1 100.0
1971 0.0 0.5 0.5 99,2 0.3 0.1 100.0
1972 0.0 0.5 0.5 99.1 0.3 0.1 100.0
1973 0.0 0.7 0.7 99.0 0.3 0.1 100.0
1974] 0.0 0.7 0.7 99.0 0.3 0.1 100.0
1975] 0.0 0.7 0.7 99.0 0.2 0.1 100.0
1976] 0.0 0.9 0.9 98.8 0.3 0.1 100.0
1v77] 0.0 0.9 0.9 98.9 0.2 0.0 100.0
1978] 0.0 0.9 0.9 V8.8 0.2 0.1 100.0
SOURCE:  BASED OM DATA FROM SCIENCE STATISTICS CENTRE, JANUARY 1979




Bl3

FUNDING OF INDUSTRIAL INTRAMUKRAL R&D
MILLIOMS OF CURRENT DOLLARS)
FUNDING SECTORS

FIDERAL PRUVINCIAL INDUSTRY FOREIGN ALL
SOURCLS

1963 ] 28.9 0.1 1442 7.2 180.4
1964| 3846 0.2 174.6 13.6 227.0
1965] 51.7 0.3 209.5 25.9 287.4
1966 50,7 0.4 243.8 22,2 317.1
1967] 47.0 0.5 271.2 16.8 335.5
1968] 47.9 0.6 27844 15.2 342.1
1969 55,3 0.7 322.4 15.4 393.8
1970] 6254 0.8 330.8 19.1 413.0
1971 74,8 0.9 362.5 2643 46445
1972] 73.5 1.0 357.1 27.7 459.3
1973] 80.6 l.1 38746 32.4 50242
1974 $4.2 1.3 484.1 33.9 603.5
1975] 86.0 4.0 565.4 41.1 696.5
1976 88,9 13.0 582.0 46,0 729.9
1977] 100.0 22,0 685.6 47.3 854, 9
1978| 115.0 30.0 732.5 50.0 927.5

SOURCGE:  BASED ON DATA FROU STATISTICS CANADA CAT.
13-212, 1978
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FUNDING OF INDUSTRIAI INTRAMURAL R&D
(MILLIONS OF CUNSTANT(a) DOLLARS)

FUNDING SECTORS

FEDERAL, PROVINCIAL  INDUSTRY FOREIGN ALL

SOURCLS
1963] 38.6 0.1 192.8 9.0 241.2
1964 50.4 0.3 227.9 17.8 2906.4
1965 65.4 0.4 264.8 32.7 363.3
19606] 6l.4 0.5 295.1 209 383.9
1967] S54.7 0.6 315.7 19.6 390.6
1968 54.0 5.7 313.9 17.1 385.7
1969 59.7 0.8 348.2 16.6 425.3
1970] 64.4 0.8 34l.4 19.7 42642
1971] 74.8 0.9 362.5 26.3 464.5
1972] 70.0 1.0 340.1 264 437.4
1973 70.3 1.0 338.2 28,7 438.2
1974 63.7 1.0 36645 25.7 456.8
1975] 58,8 2.7 386.7 28.1 476.4
1976] 55.4 8el 362.8 2847 455.0
1977] 58.3 12.8 399.8 27.6 49845
1974] 63.0 16.4 401.2 27.4 508.0

SUUKCE: PASED ON DATA FROM STATISTICS CANADA CAT.
13-212, 1978

(a) 1971=100
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FUNDING OF INDUSTRIAL INTRAMURAL R&D
(PERCENT DISTRIBUTIOUN)

FUMDIHNG SECTORS

FEDERAL PROVINCIAL  INDUSTRY FORELGN ALL

SOURCLS
1963 16.0 0.l 79.9 4.0 100.0
1964 17.0 0.1 76,9 6.0 100.0
1965 18.0 0.1 72.9 9,0 100.0
1966] 16,0 0.1 76.9 7.0 100.0
1967] 14.0 0.1 80.8 5.0 100.0
1968] 14.0 6.2 §l.4 deod 100.0
1969 14.0 0.2 81.9 3.9 100.0
1970] 15.1 0.2 80.1 4.0 100.0
1971} le.l 0.2 8.0 5.7 100.0
1972 16.0 0.2 77.7 6.0 100.0
1973 16.0 0.2 77.2 6.6 100.0
1974] 14.0 0.2 "80.2 5.6 100.0
1975] 12.3 0.6 3l.2 5.9 100.0
1970] 12,2 1.8 79.7 643 100.0
1977] 11.7 2.0 80,2 5.5 100.0
1973 12.4 3.2 79.0 5.4 100.0

SUURCLE:  TASED ON DATA FROM STATISTICS CANADA CAT.
13-212, 1978
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TUNDING OF INDUSTRIAL INTRAMURAL R&D
(AVERAGE ANNUAL GROUTH RATES)

PERCENTAGLS

1963-1968 1966-1973 1973-1978 1963-197¢

FLDERAL | SCURRENT | 8.9 10.4 6.6 7.6
| SCONSTANT]| 5.3 5.0 -2.5 1.5

I

|
PROVINCIAL | S$CURRENT | 34.3 12.1 74,8 32.3
I SCONSTANT] 30.7 7.2 65.7 20642

|

I
INDUSTRY | SCURRENT | 13,6 5.9 12.2 9.9
| SCONSTANT] 10.1 1.0 3.0 3.8

l

|
FORLIGH | SCURRENT | 12.0 17.0 9.2 10.0
| SCONSTANT] 8.5 12.2 -0.0 3.9

I

I
ALL SOURCES| $CURRENT | 12.8 7.1 11.9 9,7
| SCONSTALT] 9,2 2.3 2.7 3.0

SOIPCE:  BASED ON DATA FROM STATISTICS CANADA CAT. 13=212, 1978



FUNDING OT INDUSTRIAL INTRAMURAL R&D
(AVERAGE ANNUAL GROUTH RATES)

YLEAR PERCENTAGES LN CURRENT DOLLARS
TEDERAL PROVINCIAL  INDUSTRY FOREIGN ALL
SOURCLS
63-04] 33.6 100.0 21.1 8849 25.8
64-65] 33.9 50.0 20.0 90,4 26.06
65-066] -1.9 33.3 16,4 -14.3 10.3
66~-67] -7.3 25.0 11.2 ~24.3 5.8
67-08] 1.9 20.0 2.7 =945 2.0
68-069] 15.4 16.7 15.8 1.3 15.1
69-70]| 12.8 14.3 2.6 24.0 4.9
70-71] 19.9 12.5 9.6 37.7 12.5
71-72| ~1.7 11.1 ~1.5 5.3 ~l.1
72-73| Y.7 10.0 8.5 18.8 9.3
73-74] 4.5 18.2 24,9 3.0 20.2
74-75]| 2.1 207.7 16.8 21.2 15.4
75-76]| 3.4 225.0 2.9 11.9 4.8
76-77] 12.5 69.2 17.8 2.8 17.1
77-178] 15.0 36.4 8 5.7 &
63-78] 7.6 32.3 9.9 10.0 9.7
SOUNCE:  BASLED ON DATA FROM STATLISTICS CANADA CAT.

13-212, 1978
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FUNDING OF INDUSTRIAL

INTRAMURAL R&D
(AVERAGE ANNUAL GROUTH RATES)

YEAR PERCLNTAGES IN CONSTANT DOLLARS
FIEDERAL PROVINCIAL  INDUSTRY FORLEIGN ALL
SOURCES
63=64| 30.4 95,3 18,2 84,5 22.9
64=65]| 29.7 45,2 16.2 84.4 22.6
65=00] -0, 1 27.7 11.4 ~17.9 5.7
66=67| ~10.9 20,2 7.0 -27.2 1.7
67-68] -1.3 16.2 -0.6 ~12.4 1.2
68-69 | 10.6 11.7 10.9 =3.0 10.3
69-70] 7.8 9.2 -1.9 18.5 0.2
70-71] 16.2 9.0 6e2 3344 9.0
71-72| A 5.8 -642 0.3 -5.8
72-73] 0.5 0.8 -0.5 8.8 0.2
73=74] -9.4 2.5 8.3 ~10.6 42
74-75]| -7.7 178.0 5.5 9.5 4.3
75-70 | ~5.8 196.2 -6.2 - 2.0 4.5
76-77] 5.2 58.3 10.2 ~3.8 9.5
77-78| 8.0 28.1 0.3 -0.7 1.9
63-78] 1.5 26.2 3.8 3.9 3.6

SOURCE:

PASED ON DATA FROM STATLSTLICS

13-212, 1978

CANADA CAT.

Bl8



GOVERNNENT FURDING OF INDUSTRIAL INTRAMURAL R&D
(IILLIONS OF CURRENT DOLLARS)

FEDERAL PROVINCIAL TOTAL
GOVERNHENT

1963 28.9 0.1 29.0
19064] ‘ 38.6 0.2 38.8
1965] 51.7 0.3 52.0
1966] 50.7 (VI 51.1
1967 47.0 0.5 47.5
1968) 47.9 0.6 48,5
1969] 55.3 0.7 5640
1970] 62.4 0.8 63.2
1971 74.8 0.9 75.7
1972] 73.5 1.0 74.5
1973 80.6 1.1 81.7
1974] 8442 1.3 65,5
1975] 86,0 4.0 90.0
1976 $8.9 13.0 101.9
1977] 100.0 22.0 122.0
1978 115.0 30.0 145.0

SOURCE:s  PBASCD Ob DATA FROU STATISTICS CNiAI)A CAT.
13-212, 1978
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GOVERLMENT TUNDING OF INDUSTRIAL INTRAMURAL R&D
(PERCENT DISTRIBUTLON)

FEDLCRAL PROVINCIAL TOTAL

GOVERNMENT
1963 99.7 0.3 100.0
1964] 99.5 0.5 100.0
1965] 99.4 0.6 100.0
1966 99.2 0.8 100.0
1967] 98.9 1.1 100.0
1968 98.8 1.2 100,0
1969 98.8 1.3 100.0
1970/ 98.7 1.3 100.0
1971 98.8 1.2 100.0
1972 98.7 1.3 106.0
1973 98.7 1.3 100.0
1974 9845 1.5 100.0
1975] 95.6 4.4 100.0
1976] 87.2 12.8 100.0
1977] 82.0 18.0 100.0
1974] 79.3 20.7 100.0

SOURCE:  DBASED UM DATA FROM STATISTICS CANADA CAT.
13-212, 1978



COVEPRMENT FUNDILHG OF INDUSTRIAL IMTPAMURAL R&D

(ABSOLUTE CHANGES)

YEAR
FEDERAL PROVINCIAL TOTAL
GOVERNYENT
()3"‘(‘4" 9.7 D.1 9.8
6G4=65 | 13.1 0.1 13.2
65=-60] -1.0 0.1 -0.9
66~-67] -3.7 0.1 -3.0
67-068| 0.9 0.1 1.0
6869 7.4 0.1 7.5
69-70] 7.1 0.1 7.2
70~71] 12.4 0.1 12,5
71-72] -1.3 0.1 “l.2
72-73] 7.1 0.1 7.2
73-74] 3.0 0.2 3.8
74=75] 1.8 2.7 445
75706 2.9 9.0 11.9
16-77] 11.1 9.0 2041
77-78] 15.0 8.0 23.0
74-78] 30.8 28.7 59.5

SOURCE:

BASED ON DATA FROM STATLSTICS CANADA CAT.
13-212, 1978
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SECTION 3

The'purpose of Section 3 is to examine intramural Ré&D
expenditures of the three industry groups (manufacturing,
primary, and service). Attention is focussed on the trends
in the performance of R&D by the three industry groups. The

major sources of R&D funds are also outlined.



INTRAMURAL R&D EXPENDITURE BY INDUSTRY GROUPS

Industrial intramural R&D expenditure is classified by three

industry
industries.

groups:

manufacturing,

Chart 3.1 lists the various industries included
in each of the three indnstry

primary, and scrvice

groups.

INDUSTRY GROUPS

Primary Industries*

]>_

LﬁManufacturing Industries

Service Industries

P

Mines and Wells

FFood, Beverages, and Tobacco
Rubber and Plastic
Leather
Textiles
Knitting Mills
Clothing
Wood
Furniture and Fixtures
Pulp and Paper
Printing
Primary Metals
Metal Fabricating
Machinery
Transportation Equipment

(and aircraft and parts)
Electrical Products
Non-Metallic Mineral Products
Petroleum Products
Chemical products
Miscellaneous

(Other Manufacturing Industries)

Transportation and Other Utilities
Olher Non-Manufacluring Indusiiries

*Agriculture is excluded by Statistics Canada due to insignificant.

R&D expenditures.

Chart 3.l--Industry Groups



e 2
Uver eiphty perveont af industrial intrismmral ?ED
erpemnditouores are performed hy the manuflacturineg  industrics.
Fisure 3.1 shawe that, Aalthouyh ranufacturing  Lias

consistently durinated intrampural RED cwxpenaiture, 10w share
as declined from HG6.87 in Y971 to 635 din 1975, ouring the
same period, the shave of service industries inerecased frorm
Nun to 11,57 whilne the share  of privary fndonstrlien
fluctuated around 6F (Appeudiyx Table €1).

INDUSTRIAL INTRAMURAL R&D EXPENDITURE
(PERCENT DISTRIBUTION)

ige 100
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-------------- 2 PRINMARY

sev. I -~ 3 SERVICE 439

2o | 489
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e - 1 1 1 1 ) 1 a
1971 is7a 1973 1974 1975 1976 1877 1978
YEARS
SQURQE t BASED ON DAvA FROM STATISTICS CANADA CAT. 13-218 (1977 & 1978)
Fivure Jei-=Distribution of Iwtrarural REL Lxpouditnre By

. Industry Grouyp



Imdustrial intramural R&D expenditure bhor alwvont daunbiled {n
current dollars Fion S467.5 nillion in 1071 e 027000
il lian fn 1978, ALl industry proups recorded subastoantial
Increoases in eurrent dollavs betveen 1971 and Io7h.

Ineramural R&D expenditures hy the priwmary industriesn nlwmost
Lrinled while ncrvices voro than doubted (Arpeondix Tabhla
CE)e The wanulacturing industries’ Lhye introvrsl LSk

cxponditure was alrost doahle that of 1971,

Alter adjusting for dinflation, Tndusgtrial intracural I}
eapewlitnre ipereased by only Y¥. Vienre 3.2 ehous Lhe | rend
irn constane dollars for all of industry and [Tar the thryoeo
industry gproups. Total dntramural F&B cxpendirure rosc
above the 1971 level only afver 10975, Tn the  wennlactnring
Sroup, intravural cxnpenditore  was helou e TO/D lovel in

all vears excepr 1678,

INDUSTRIAL INTRAMURAL RAD EXPENDITURE
(MILLIONS OF CONSTANT DOLLARS)

1200 1009
890 L 4 806
LEGEND
" geo | 1 MANUFACTURING - 8o s
-------------- 2 PRIMARY
" 412 S [ 3 SERVICE 1 700 "
1 bl e 4 TOTAL T
L [2].1-0 J 609 L
L L
I 500 |. emmd 508 1
g L JT—— ———— g
$ 300 | 1 300 ¢
209 L 4 209
109 L 4 100
Y ;.::::::—.!:::::::'Z,I.’:'.._.".:.'I:'.'.'.—.Ilf._..-.--.. ........ °

1971 1972 19¥3 1974 1975 1976 1877 1878

YEARS

éOURCE 1 BASED ON DATA FROM STATISTICS CANADA CAT. 13-212 (1997 & 1978)

Fipurne Je2=-=Intramnral R&D Fxpenditure in Constant Yollars



From 1471 tao 1978, the averarce annunl  ralbe  of SRR for
industrial Intramural  RE&D erpenditure vge 10H.BY ip cvrront
dollars end 1.7% in constant dollars. Fisure 3.3 ypresents
averagpao annuanl rotes of rraowth for intrarural P
cxpenditure by industry croup. Caonstant aollar expendituroe
Ly naunufacturing inecreannd al an antual averare ratoe of
9. This was suhstartinl 1y lTess Liran e Brlnary
industrics (5.23) an the service indosteioeuy (2 7%y,

altbtoush the rroveh in these Lo industry prougn stnrred
froc a mucl swaller base (Appendiz Tabio 3).

INDUSTRIAL INTRAMURAL R&D EXPENDITURE
(AVERAGE ANNUAL GROWTH RATE)
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Firure J.d=~Average Annual Crowth of fntrarvral reEn
Luapendituros
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The ratie of dindustrial intrarural R&N  expenditure  to GNP
hns  declined from about CG.%2% in 1271 to D042 in 1378 (Tabhluo
J.1). Tntrawural N&EN expenditures by hoth privary  and
service indnstrics weve fairly stable, accounting fcr lesw
than 0.12% of GNP. The manufacturing indnstvries’ total
intvamural R&N expenditure dropped frar 00437 of ONP in 1071
Lo 0.33% in 1978 (Appendix Table C4).

INDUSTRIAL INTRAMURAL R&D EXPENDITURE ARD GNP
(PERCENT OF GNP)

MANUFACTURING  PRIMARY  SERVICE TOTAL GNP
; .
1971 0.43 0.02 0.05 0.49 100.0
19721 0.37 £.03 0.05 0.44 100.0
1973{ 0.34 0.02 0.04 0.41 100.0
1974} 0.34 0.02 0.04 0.41 100.0
1975{ 0.34 0.03 0.05 0.42 100.0
19761 0.31 0.02 0.05 0.38 100.0
1977} ' 0.33 0.03 0.05 0.41 100.0
19781 0.33 0.02 0.05 0.40 100.0

SOURCE: BASED ON DATA FROM STATISTICS CANADA CAT. 13-212 (1977
& 1978)

Table J.l==Intramnural R&eN Fxpenditure as s« of CMND



ITudnstrial iuntramural R&D expenditure can bhe furlhevr ¢Jvsided
into ecurrent and capiteal expenditbures,. Althounph cepital
cxpenditure  account for leoos than 157 of tndustrial
intramural e eupenditure, its  dwpovrtance varies acrons
industry proups (Appoendix Talle 05). Tipure 3.4 shows  liow
the share  of  capital z2xpenditure to totel expenditure has
cloanroed From 18571 to 1978 Lor the three inlustry proups,

The share of capital to total oxpenditure in  the scervice
indnstries declined sharply {rern 1371 to L1974, 7This decline
wias attributable Lo public untilities (princi-ally
nydro-electric corpanies) and to Lirnms 1o transporitation and
comrianication scrvices.

CAPITAL R&D AS % OF TOTAL R&D

(PERCENTAGE )
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SOLRCE 1 BASED ON DATA FROM STATISTICS CANADA CAT. 13-2i2 (1977 & 1978)

Figure Jo4—--Capital LA&N as Percentape ol Tolal 2eb



Pape 7

SOURCES OF R&D TUHMDS FOR INDUSTRY GROUPS

The distribution by source of R&D funds for each industry
group is shown in Chart 3.2 (Appendix Tables C6 and C7). In
1977, the reporting companies account for over 60% of R&D
funds 1in each industry group. The federal povernment funded
a larper proportion of R&D in the manufacturing industries
than in the service and primary industries. In the primary
industries, the other Canadian sources played a very

significant role in the financing of R&D while the foreign
sources were barely visible.

FEDERAL GOVERKMENT (12.5%)

REPORTING COMPANY (22,9%) |

MANUFACTURING

. OTHFR CANADIAN SQURCES (31.0%)

PRIMARY REPORTING COMPANY (63.1%) . .

FORETGH (1.1X)

REPORTIKG COSPARY (PO, U%) o

SERVICE

Chart 3.2--Distribution of R&D Funds By Source



RARUFGCTURTHG (78.9%) 1

FEDERAL GOVERNMENT BANUFACTURING [84%)

Pape 8

The distribution by industry gsroup of each source’s R&D
funds is shown in Chart 3.3 (Appendix Table CH).
Manufacturing industries have captured the bhulk of funds
provided by each source. In fact, the distribution by
industry group of R&D Ifunds 1s faidrly similar for all
sgurces. A  notable exception is "Other Canadian Sources”

which is5 wore heavily concentrated in primary

and gorvice
industrics.

REPORTING COMPANY

1Y

MONUMALTURING (COANT e t Ci

FOREIGN SQURCES KANUFACTERING ¢B3.-7X) — |-

P
i

R —
=] _Tﬁ = SERVICE (20%)
A /El\ -

OTHER CANADIAN SOURCES

Chart 3.3--Distribution of R&D Tunds

N
- U/ TSSCPRIPARY €L ,2%)

By Industry Group

= SERUVIGE (15.3%1









INDUSTRIES

INDUSTRIAL INTRAMURAL R&D EXPENDITURE
(MILLIONS OF DOLLARS)

4

1971 1972 1973 1974 1975 1976 1977 1978
|
| S$CURRENT | 405.7 384.6 425.3 507.5 566.2 598.1 692.1 770.2
MANUFACTURING | |
| SCONSTANT| 405.7 366.3 371.1 384.2 387.3 372.9 403.6 421.8
|
| SCURRENT | 17.3 27.3 30.3 30.8 46.3 40.9 53.7 50.3
PRIMARY | |
| $CONSTANT| 17.3 26.0 26.4 23.3 31.7 25.5 31.3 27.5
|
|
| SCURRENT | 44.5 47.4 46.6 65.2 84.0 90.9 109.1 107.0
SERVICE | |
|
| SCURRENT | 467.5 459.3 502.2 603.5 696.5 729.9 854.9 927.5
TOTAL | |
| SCONSTANT| 467.5 437.4 438.2 456.8 47644 455.0 498.5 508.0

SOURCE: BASED

ON DATA FROM STATISTICS CANADA CAT.

13-212 (1977 & 1978)



INDUSTRIAL INTRAMURAL R&D EXPENDITURE
(AVERAGE ANNUAL GROWTH RATES)

INDUSTRIES PERCENTAGES
71-72 72=73 73-74 74-75 75-76 76-77 77-78 71-78
|
| $CURRENT | -5.2 10.6 19.8 11.1 5.6 15.7 11.3 10.2
MANUFACTURING| |
l
|
| SCURRENT | 57.8 11.0 le7 50.3 =11.7 31.3 =~6.3 14.5
PRIMARY | |
|
SERVICE | |
| $CONSTANT| 1.4 "9.9 2104 1()-4 —‘1-1} 12-3 "709 5-7
|
| S$CURRENT | -1.8 9.3 20.2 15.4 4.8 17.1 8.5 10.9
TOTAL | |

SOURCE: BASED ON DATA FROM STATISTICS CANADA CAT.

13-212 (1977 & 1978)




Oh

INDUSTRIAL INTRAMURAL R&D EXPENDITURE AND GNP
(MILLIONS OF CURRENT DOLLARS)

MANUFACTURING PRIMARY SERVICE TOTAL GNP
I

1971} 405.7 17.3 44.5 467.5 94,450
1972% 384.6 27.3 4744 459.3 105,234
1973{ 425.3 30.3 46.6 502.2 123,560
1974l 507.5 30.8 65.2 603.5 147,528
1975: 56642 4643 84.0 696.5 165,428
1976{ 598.1 40.9 90.9 729.9 191,492
1977% 692.1 53.7 109.1 854.9 210,132
19781 770.2 50.3 107.0 027.5 231,800

SOURCE: BASED ON DATA TROM STATISTICS CANADA CAT. 13-212 (1977
& 1978)




CAPITAL R&D AS % OF TOTAL R&D
(PERCENTAGES)

MANUFACTURING PRIMARY SERVICE TOTAL
I
1971 10.4 446 45.4 13.5
1972‘ 6.8 10.3 37.6 10.1
1973‘ 7.0 6.3 24.7 8.6
1974: 12.3 15.6 15.8 12.8
1975= 8.7 8.0 19.3 10.0
‘ 1976|| 6.9 ] 24.7 19.6 9.5
1977I 8.1 19.9 23.0 10.7
1978= 8.5 15.7 18.7 10.1

SOURCE: BASED ON DATA FROM STATISTICS CANADA CAT.
13-212 (1977 & 1978)



Cc6
SOURCES OF FUNDS FOR INTRAMURAL R&D EXPENDITURE IN 1977
(MILLIONS OF CURRENT DOLLARS)
SOURCES INDUSTRY GROUPS

MANUFACTURING PRIMARY SERVICE TOTAIL
I

REPORTING COMPANY | 474.9 35.4 91.7 602.0
: |

FEDERAL GOVERNMENT | 81.6 247 12.8 97.1
I

OTHER CANADTIAN | 52.8 1744 17.5 87.7
SOURCES |
I

TOTAL CANADIAN | 609.4 55.5 121.9 786.8
SOURCES |
|

FOREIGN SOQURCES | 42.0 0.6 746 5042
|

TOTAL (a) | 651.4 56.1 129.5 837.0

SOURCE: BASED ON DATA FROM STATISTICS CANADA CAT. 13-003, VOL. 3, NO. 7

(a) DUE TO ROUNDING AND CONFIDENTIALITY, SOME TOTALS WILL NOT CORRESPOND
EXACTLY TO THE SUM OF THE ITEMS ADDED.




C7

SOURCES OF FUNDS FOR iNTRAMURAL R&D EXPENDITURE IN 1977
(PERCENT DISTRIBUTION BY SOURCE OF FUNDS)

SOURCES INDUSTRY GROUPS
MANUFACTURING PRIMARY SERVICE TOTAL
I
REPORTING COMPANY | 72.9 63.1 70.8 71.9
|
FEDERAL GOVERNMENT | 12.5 4.8 9.9 11.6
|
OTHER CANADTAN | 8.1 31.0 13.5 10.5
SOURCES |
|
TOTAL CANADIAN | 93.6 98.9 94.1 94.0
SOURCES |
|
FOREIGN SOURCES | 6.4 1.1 5.9 6.0
I
TOTAL (a) | 100.0 100.0 100.0 100.0

SOURCE: BASED ON DATA FROM STATISTICS CANADA CAT. 13-003, VOL. 3, NO. 7

(a) DUE TO ROUNDING AND CONFIDENTIALITY, SOME TOTALS WILL NOT CORRESPOND
EXACTLY TO THE SUM OF THE ITEMS ADDED.



SOURCES OTF FUNDS FOR INTRAMURAL R&D EXPENDITURE IN 1977
(PERCENT DISTRIBUTION BY INDUSTRY GROUP)

SOURCES

INDUSTRY GROUPS

R

MANUFACTURING PRIMARY SERVICE TOTAL

|

REPORTING COMPANY | 78.6 5.9 15.2 100.0
l

FEDERAL GOVERNMENT | 84.0 2.8 13.2 100.0
I

OTIHER CANADIAN | 60.2 19.8 20.0 100.0

SOURCES |
l

TOTAL CANADIAN | 775 7.1 15.5 100.0

SOURCES |
I

FOREIGN SOURCES | 83.7 1.2 15.1 100.0
l

SOUKCE: BASED ON DATA FROM STAYISTICS CANADA CAT. 13-003, VOL. 3, NO.

(a) DUE TO ROUNDING AND CONFIDENTIALITY, SOME TOTALS WILI NOT CORRLSPOND

EXACTLY TO THE SUM OF THE

ITEMS ADDED.







SECTION 4

The purpose of Section 4 is to ecxamine intramural R&D
cxpenditures in the manufacturing industries. The lecading
R&D dindustries are identificd and trends in their
performance of R&D are studied. The sources of R&D funds

for these manufacturing industries are also outlined.




INTRAMURAL P&D EXPEMDITURE BY MANUFACTURING INDUSTRIFES

——— e

Six dindustrics account for the bulk of intramural RE&D
expenditure in manufacturing. These six dindustries are
shown in Chart 4.1 along with "Other ‘Manufacturing' which
includes all remaining industries in manufacturing.

Detailed results for individual manufacturing industries,
including percentage shares of total manufacturing R&D,
current and constant dollar trends, and gprowth rates are
contained in Appendix Tables D1 to D5.

MACHINERY \ IPRINQRV METALS

\ /
- PETROLEUM
e
GHEMICAL
.

e OTHER MANUFACTURING

INDUSTRIES

LEADING INDUSTRIES IN R&D

TRANSPORTATION EQUIPMENT . =

\
ELECTRICAL PRODUCTS \

Chart 4,1=-~Industry Groups Within Manufacturing Industrics
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'nre 2

Figure 4.1 examines the distribution of intramural RE&D
cxpenditures amonpg the seven dndustry proups identilfied
within manufacturing indastries (Appendix Tahles D6 and D7),
The electrvicnl producks industry is the leader io teres  of
&N expeonditure  hut its share decreascd From 34.0% in 1971
te 2482 5n 19780 The petralenm industry’s share of R&Y hias
inercased from 4.3% L 1971 o H.0K in FYZE,

The trend in the share of transportation equipment dindustry

iw  dominated by the alverallt avd parts industry. [ts share

ol ®&D has also increased from 11.2% in 1471 to 193.7% in

1978 although 1t i1a  subject to wmore variations than the

other dndustrioes.

Chanypes din the shares of the other four indautries have hoon

relatively dinsipnificant (Visure 4.1).
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Figure 4.1=--Digtribution of Intramural KR&D Expenditure
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Yipure 4.2 shows constant dollar treonds in intrawural R&D
exponditures for the seven industry proups in wanufacturing
(Appendix Table BE). The most notlceable inercase was In the
retvoleum industry where constant dollar erpenditure nore
than doubled tbhetween 1971 and 1278. Other industries which
recavded incrensces in constant doliar cexpenditures weoere
primary metals, transportation equipment, and chemicnls.

The sharpest decline ocecurred in clectrical products, whore
K& expenditure decreesed by 25%. It should he noted that
this decline was concentrated between 1371 and 1972, after
whiech the expenditure in conatant dollars was relativaly
stahle.

ITHTRANURAL R&D EXPENDITURE IN MANUFACTURING
(MILLIONS OF CONSTANT(a) DOLLARS)
209 2290 2ed

{MILLEONS OF CONSTANT(a) DOLLARS}

INTRAMURAL R&D EXPENDITURE IN MANUFACTURING
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Fipure 4.3 presents the averapoe annuval Frouth ratoes

of

intramural R&D expenditure  between 1971 and 1978 for the
seven industry proups in manufacturing. Theao AVOTaros,
althouph uscful  Lor cexamining coverall trends, do not shovw
how orratically G&D can chanpe from year to year (Appendix
Table na). Fven for those industries where constant dollar

erouth was positive, decereasces Jdid ocenr in sowe years. f

example, the petroleum industry increascd its expenditure

agy in 73-74 and then had negative erowth of —-1.4% in 74—

and —=7.1% in 75-7G.
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The distribution of intranural RAD  expenditure bLotwveen
current  awnd capital expenditures has been relatively stable
hotween 1971 and L1978 for oll industry prounps  vithin
manufacturiap coxcept for  the petrvoleum industry (Appoendix
Talles DID and M11). The 1974 dnerease in  the share of
capital to total R&T io the petroleum industry was priuwarcily
due to the construction of pilet plants and protobypes
related to Arctic gpas explorations and the tar sands
nrojoct. The tar sands project was also responsible for the
Inerease in 1977. Figure 4.4 compares the changes in the
share of capital to total Q&R expenditure for total
manufacturing industries and Ffor the poetrolenm industry.

CAPITAL R&D AS ¥ OF TOTAL R&D
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SOURCES OF R&D TFUNDS FOR

Pape 6

MARUFAGCTURING INDUSTRIES

Charct 4,2 shows the distribution

by source of R&D Funds for

ecach of the seven industry groups in manufacturing during
1977. Canadian sources provided over 93% of the funds in all
industries except machinery (Appendix Tables D12 and D13).

The hulk of Canadian funds

came from the reparting

companiegs., The federal povernment was most visible in the
transportation equipment industry providing over 25% of R&D
funds and least evident in the petroleun industry, providing
ahout 27. Netailed [igures for all manulacturing industrics
are available in Appendix Tables Dl4 and D15,
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Chart 4.3 shows how each
among the seven

1977. Foreign funding

industry
directed

Page 7

source’s R&D funds were distributed
manufacturing
primarily toward the

during

machinery and electrical products industries, which topgether

received
D1&6).

With respect to
federal funds for W&D
cquipment and
electrical products

all manufacturing

D17,
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allocated

products
also received 507 of the R&D

Detailed

shown in Appendix Table

electrical
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INTRAMURAL R&D EXPENDITURE IN MANUFACTURING
(MILLIONS OF CURRENT DOLLARS)

INDUSTRIES(a)

1971 1972 1973 1974 1975 1976 1977 1978

FOOD, BEVERAGE, AND TOBACCO 16.1 17.2 17.1 20.8 24.6 24.0 27.3 28.6

RUBBER & PLASTIC 4.9 5.1 5.0 5.1 5.3 6.1 7.0 7.9 .

LEATHER OOO OOO OoO O-O 0-0 O-O : 0.() O'O

TEXTILE 4.0 4.2 4.3 3.4 5.3 6.4 5.3 5.5

KNITTING MILLS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

CLOTHING 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

WOOD BASED (b) 19.9 19.6 20.2 26.2 29.5 34.0 37.4 40.5

PRINTING 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

PRIMARY METAL 38.8 40.6 38.9 50.4 63.0 67.4 71.1 81.3

METAL FABRICATING 9.0 7.4 8.6 7.9 9.9 9.5 11.2 13.4

MACHINERY 4643 45.5 44.7 54.3 64.2 59.1 67.2 79.4

TRANSPORT. EQUIP. 45.5 54.5 77.3 68.4 71.7 87.6 116.9 140.6

ELECTRICAL PRODUCTS 140.3 109.9 120.4 147.3 155.8 161.8 178.1 190.9

NON-METALLIC MINERALS

I
|
I
|
I
|
I
I
I
I
I
I
I
I
I
|
|
I
I
I
I
I
I
I
I
|
| 3.0 4.2 4.8 5.7 49 4.2 4] 4.9
I

I

I

I

I

|

I

I

PETROLEUM 17.5 18.6 19.6 42.5 46.4 47.3 71.h 65.1
CHEMICAL 51«5 50.2 55.8 63.9 71.8 178.5 86-8’ 97.0
MISCELTLANEOUS 8.9 7.4 8.7 11.7 13.9 12.0 13.6 14.9
TOTAL 405.7 384.6 425.3 507.5 566.2 598.1 692.1 770.2

SOURCE: BASED ON DATA FROM STATISTICS CANADA CAT. 13-212 (1977 & 1978)

(a) ZERC ENTRIES IMPLY THAT FIGURES ARE EITHER NOT AVAILABLE OR THE
AMOUNT IS TOO SMALL TO BE EXPRESSED.

(b) "WOOD'" AND "PULP & PAPER". "FURNITURE & FIXTURES" INCLUDED IN
""MISCELLANEOUS".




INTRAMURAL R&D EXPENDITURE IN MANUFACTURING . .
(MILL.IONS OF CONSTANT(c) DOLLARS) : -

INDUSTRILES (a)

1971 1972 1973 1974 1975 1976 1977 1978 i

00D, BEVERAGE, AND TOBACC
RUBBER & PLASTIC
LEATHER

TEXTILE

KNITTING MILLS
CLOTHING

WOOD BASED (b)
PRINTING

PRIMARY METAL

METAL FABRICATING
MACHINERY
TRANSPORT. EQUIP.
ELECTRICAL PRODUCTS

NON-METALLIC MINERALS

16.1 16.4 14.9 15.7 16.8 15.0 15.9 15,7
4.9 4.9 4oh o 3.9 3.6 3.8 41 4.3 :
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 |
4.0 4.0 3.8 2.6 3.6 4.0 3.1 3.0 |
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 i

19.9 18.7 17.6 19.8 20.2 21.2 21.8 22.2
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
38.8 38.7 33.9 38.2 43.1 42.0 41.5 44.5
5.0 7.0 7.5 6.0 6.8 5.9 6.5 7.3
46.3 43.3 39.0 41.1 43.9 36.8 39.2 43.5
45.5 51.9 67.5 51.8 49.0 54.6 68.2 77.0

140.3 104.7 105.1 111.5 106.6 100.9 103.8 104.5

3.0 4.0 4.2 4.3 3.4 2.6 207 2.7

1
o
}
|
|
;
|
I
1
1
z
|
|
|
!
|
|
|
|
|
|
|
|
|
l
|
|
|
| 17.5 17.7 17.1 32.2 31.7 29.5 41.7 35.7 .
|
|
|
|
|
|

PETROLEUM
CHEMICAL 51.5 47.8 4847 48.4 4941 48.9 50.6 53.1 ;
MISCELLANEOUS 8.9 7.0 7.6 8.9 9.5 7.5 7.9 8.2 |
TOTAL 405.7 366.3 371.1 384.2 387.3 372.9 403.6 421.8 é
SOURCE: BASED ON DATA FROM STATISTICS CANADA CAT. 13-212 (1977 & 1978) |
(a) ZERO ENTRIES IMPLY THAT FIGURES ARE EITHER NOT AVAILABLE OR THE ¥
' AMOUNT IS TOO SMALL TO BE EXPRESSED. i;
(b) "OOD" AND "PULP & PAPER". "FURNITURE & FIXTURES" INCLUDED IN b

(c)

"4TSCELLANEOUS". .

1971=100
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INTRAMURAL R&D EXPENDITURE IN MANUFACTURING
(PERCENT DISTRIBUTION)

INDUSTRIES (a) ?
1971 1972 1973 1974 1975 1976 1977 1978 }
1 g
FOOD, BEVERAGE, AND TOBACCC| 4.0 4.5 4.0 4.1 4.3 4.0 3.9 3.7 ]
RUBBER & PLASTIC | : 1.2 1.3 1.2 1.0 0.9 1.0 1.0 1.0 E
LEATHER } 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 i
i
TEXTILE i 1.0 1.1 1.0 0.7 0.9 1.1 0.8 0.7 )
KNITTING MILLS i 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 g
I
CLOTHING { U0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 &
WOOD BASED (b) } 4.9 5.1 4.7 5.2 5.2 5.7 5.4 5.3 %
PRINTING } 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 é
PRIMARY METAL : 9.6 10.6 9.1 9.9 11.1 11.3° 10.3 10.6 @
METAL FABRICATING i 2.2 1.9 2.0 1.6 1.7 1.6 1.6 1.7 E
MAGH INERY } 11.4 11.8 10.5 10.7 11.3 9.9 9.7 10.3 %
TRANSPORT. EQUIP. i 11.2 14.2 18.2 13.5 12.7 14.6 16.9 18.3 %
ELECTRICAL PRODUCTS } 34.6 28.6 28.3 29.0 27.5 27.1 25.7 24.8 }
NON-METALLIC MINERALS } 0.7 1.1 1.1 1.1 0.9 0.7 0.7 0.6 ?
PETROLEUM I 4.3 4.8 46 B.h 8.2 7.9 10.3 8.5 ;
CHEMICAL } 12.7 13.1 13.1 12.6 12.7 13.1 12.5 1246 %f
MISCELLANEOUS 5 2.2 1.9 2.0 2.3 2.5 2.0 2.0 1.9 %f
TOTAL i |

100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 ?
!

SOURCE: BASED ON DATA FROM STATISTICS CANADA CAT. 13-212 (1977 & 1978)

o
(a) ZERO ENTRIES IMPLY THAT FIGURES ARE EITHER NOT AVAILABLE OR THE | H
AMOUNT IS TOO SMALL TO BE EXPRESSED. : &
i
(b) "WOOD" AND "PULP & PAPER". "FURNITURE & FIXTURES" INCLUDED IN

"MI SCELLANEOUS" .
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INTRAMURAL R&D EXPENDITURE IN MANUFACTURING
. (AVERAGE ANNUAL GROWTH RATES)

INDUSTRIES(a) PERCENTAGLES IN CURRENT DOLLARS

71-72 72-73 73-74 74-75 7576 76-77 77-78 71-78

FOOD, BEVERAGE, AND

6.8 ~-0.6 21.6 18.3 ~244 13.8 4.8 8.9
TOBACCO

RUBBER & PLASTIC 4.1 -2.0 2.0 3.9 15.1 14.8 12.9 6.6

LEATHER 0.0 0.0 0-0 0.0 0.0 0.0 0.0 0-0
TEXTILLE 5.0 2.4 =20.9 55.9 20.8 =~17.2 3.8 6.0

KNITTING MILLS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

CLOTHING 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

WOOD BASED(b) -1.5 3.1 29.7 12.6 15.3  10.0 8.3 11.8

PRINTING c.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

I
I
I
|
I
I
I
I
I
I
I
I
I
I
I
I
|
I

’ PRIMARY METAL | 4.6 ~4.2 29.6 25.0 7.0 5.5 14.3 11.7
I .
I
I
I
I
I
I
|
I
I
I
|
I
|
I
|
I
I

METAL FABRICATING ~17.8  16.2 =8.1 25.3 =4.0 17.9 19.6 6.4
MACHINERY “1.7  -1.8  21.5 18.2 =7.9 13.7 18.2 8,0
TRANSPORT. EQUIP. 19.8  41.8 =11.5 4.8 22.2 33.4 20.3 144
ELECTRICAL PRODUCTS -21.7 9.6 22.3 5.8 3.9 10.1 7.2 6.6
NON-METALLIC MINERALS 40.0 14.3  18.8 =14.0 =14.3 11.9 4.3 4.1
PETROLEUM 6.3 5.4 116.8 9.2 1.9  5l.4 =9.1 22.2
CHEMICAL —2.5  11.2  14.5 12.4 9.3 106 11.8 9.9
MISCELLANEOUS -16.9 17.6 34.5 18.8 =13.7 13.3 9.6 9.3
TOTAL -5.2  10.6 19.3 11.6 5.7 15.7 11.3  10.2

SOURCE: BASED ON DATA FROM STATISTICS CANADA CAT. 13-212 (1977 & 1978)

(a) ZERO ENTRIES IMPLY THAT FIGURES ARE EITHER NOT AVAILABLE OR THE AMOUNT
IS TOO SMALL TO BE EXPRESSED.

. (b) "WOOD" AND "PULP & PAPER". "FURNITURE & FIXTURES" TNCLUDED IN
"MISCELLANEOUS".




Dy

INTRAMURAL R&D EXPENDITURE IN MANUFACTURING
(AVERAGE ANNUAL GROWTH RATES)

INDUSTRIES(a) PERCENTAGES IN CONSTANT DOLLARS
71-72 72-73 73-74 74-75 75-76 76-77 77-78 71-78
| ,
FOOD, BEVERAGE, AND | 1.7 -8.9 5.5 6.9 “=11.1 belh =146 =0.3
TOBACCO |
!
|
LEATHER ] 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
|
TEXTILE | 0-0 —602 —3104 40-8 10.1 ‘-2205 "'205 ‘-3-3
|
KNITTING MILLS | 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
|
CLOTHING | 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
|
I
PRINTING | 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
|
PRIMARY METAL |  =-0.3 =12.2 12.4 12.9 =2.5 ~1.3 744 2.5
| i
METAL. FABRICATING | -21.7 6.5 =20.3 13.2 -12.5 10.3 12.4 -2.4
| ‘
MACHINERY | -6.4 -10.0 5.4 6.8 =-l6.1 6.3 11.0 " -1.2
|
TRANSPORT. EQUIP. | 14.1 30.0 -23.2 -5.3 11.4 24.8 13.0 5.2
| . .
ELECTRICAL PRODUCTS | —2504 Ool’ 6-1 -4'4 "5'3 3-0 O-7 "‘2-7
| .
NON~METALLIC MINERALS | 33.3 4.7 3.0 =22.3 =21.9 he7 -2.1 -5.2
| .
PETROLEUM | 102 —3-4 88.1 -104 "7'1. 4106 —K4n6 ' 1300
|
|
|
|
|
|

IS TOO SMALL TO BE EXPRESSED.

(b) "WooD" AND "PULP & PAPER". "FURNITURE & FIXTURES" INCLUDED IN
"MISCELLANEOUS" .

CHI’:}’ICAL -7-2 1'8 —0-7 105 "0-3 304 500 006
MISCELLANEOUS -20.8 747 16.7 7.3 ~21.3 6.0 2.9 0.0
T()TAL —9-7 103 305 0'8 "307 802 405 0-9
SOURCE: BASED ON DATA FROM STATISTICS CANADA CAT. 13-212 (1977 & 1978)

(a) ZERO ENTRIES IMPLY THAT FIGURES ARE EITHER NOT AVAILABLE OR THE AMOUNT




INTRAMURAL R&D EXPENDITURE IN MANUFACTURING

(PERCENT DISTRIBUTION)

NhH

INDUSTRIES

1971 1972 1973 1974 1975 1976 1977 1978
|

PRIMARY METALS | 9.6 10.6 9.1 9.9 11.1 11.3 10.3 10.6
MACIINERY : 11.4 11.8 10.5 10.7 11.3 9.9 9.7 10.3
TRANSPORT. EQUIP. : 11.2 14.2 1842 13.5 12.7 14.6 16.9 18.3
ELECTRICAL PRODUCTS} 34.6 28.6 28.3 29.0 27.5 27.0 25.7 24.8
PLTROLEUM } 4.3 4.8 4.6 8.4 8.2 7.9 10.3 8.5
CHEMICAL : 12,7 13.1 13.1 12.6 12.7 13.1 12.5 12.6
SUBTOTAL : 83.8 83.0 83.9 84.1 83.5 83.9 85.5 85.0
OTHER MANUFACTURING: 16.2 17.0 16.1 15.9 16.5 16.1 14.5 15.0
TOTAL { 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

SOURCE: BASED ON DATA TROM STATISTICS

1978)

CANADA CAT.

13-212 (1977 &




INTRAMURAL R&D EXPENDITURE IN MANUFACTURING
(MILLIONS OF CURRENT DOLLARS)

N7

INDUSTRIES

1971 1972 1973 1974 1975 1976 1977 1978
I

PRIMARY METALS | 38.8 40.6 38.9 50.4 63.0 67.4 71.1 81.3
MACHINERY : 46.3 45.5 44.7 54.3 64.2 59.1 67.2 79.4
TRANSPORT. EQUIP. = 45.5 5445 77.3 68.4 71.7 87.6 116.9 140.6
ELECTRICAL PRODUCTS} 140.3 109.9 120.4 147.3 155.8 161.8 178.1 190.9
PETROLEUM : 17.5 18.6 19.6 42.5 46.4 47.3 71.6 65.1
CHEMICAL : 5.5 50.2 55.8 63.9 71.8 78.5 #6.8 97.0
SUBTOTAL : 339.9 319.3 35647 426.8 472.9 501.7 591.7 654.3
OTHER MANUFACTURING: 65.8 65.3 68.6 80.7 93.3 96.5 100.4 115.9
TOTAL = 405.7 384.6 425.3 507.5 566.2 598.2 692.1 777.2

SOURCE: BASED ON DATA FROM STATISTICS

1978)

CANADA CAT.

13-212 (1977 &




INTRAMURAL R&D

LZXPENDITURE IN MANUFACTURING

ne

(MILLIONS OF CONSTANT(a) DOLLARS)

INDUSTRIES

1971 1972 1973 1974 1975 1976 1977 1978
I

PRIMARY METALS | 38.8 38.7 33.9 38.2 43.1 42.0 41.5 44.5
MACHINERY % 46.3 43.3 39.0 41.1 43,9 36.8 39.2 43.5
TRANSPORT. EQUIP. 1 45.5 51.9 67.5 51.8 49.0 54.6 68.2 77.0
ELECTRICAL PRODUCTS: 140.3 104.7 105.1 111.5 106.6 100.9 103.8 104.5
PITROLEUM : 17.5 17.7 17.1 32.2 31L.7 29.5 4l1l.7 35.7
CHEMICAL : 51.5 47.8 48.7 48.4 49.1 48.9 50.6 53.1
SUBTOTAL ‘ 339.9 304.1 311.3 323.1 323.5 312.8 345.0 358.3
OTHER MANUFACTURING% 65.8 62.2 59.9 61l.1 63.83 60.2 58.5 63.5
TOTAL i 405.7 366.3 371.1 384.2 387.3 372.9 403.6 421.8

SOURCE: BASED ON DATA FROM STATISTICS CANADA CAT. 13-212 (1977 &

1978)

(a) 1971=100




INTRAMURAL R&D EXPENDITURE IN MANUFACTURING
(AVERAGE ANNUAL GROWTH RATES)

no

PERCENTAGES
PRIMARY MACHINERY TRANSPORT. ELECTRICAL PETROLEUM CHEMICAL SUBTOTAL(a) OTHER  TOTAL
METALS 2QUIP. PRODUCTS
71-72] SCURRENT | 4.6 -1.7 19.8 -21.7 6.3 ~2.5 ~6.1 ~0.8
l $CUNSTANT| —003 —6.4 1401 —'25-4 102 "'7-2 "‘10~S -5.5
|
|
72-73] SCURRENT | ~4.2 -1.8 41.8 9.6 5¢4 11.2 11.7 5.1
| SCONSTANT| ~12.2 -10.0 30.0 0.4 -3.4 1.8 24 =37
|
73-74] SCURRENT | 29.6 21.5 =11.5 22.3 116.8 14.5 19.7 17.6
| SCONSTANT] 12.4 5.4 -23.2 6.1 88.1 -0.7 3.8 2.0
|
74-75| SCURRENT | 25.0 18.2 4.8 5.8 9.2 12.4 10.8 15.6
| SCONSTANT] 12.9 6.8 ~5.3 =44 =1.4 1.5 0.1 4.5
|
75-76] SCURRENT | 7.0 ~7.9 22.2 3.9 1.9 9.3 6.1 3.4
| SCONSTANT| -2.5 ~16.1 11.4 -5.3 7.1 =03 -3.3 -5.7
|
76-77| $CURRENT | 5.5 13.7 33.4 10.1 S51le4 10.6 17.9 4.0
| SCONSTANT| ~1.3 6.3 24.8 3.0 41.6 3.4 10.3 =247
N
| $COMSTANT]| 7.4 11.0 13.0 0.7 -14.6 5.0 3.9 8.4
|
71-78| S$CURRENT | 11.7 8.0 14.4 6.6 22.2 9.9 10.5 8.7
I $CONSTANT! 20 —1-2 5-2 -207 1300 006 102 "00
SOURCE: BASED ON DATA FROM STATISTICS CANADA CAT. 13-212 (1977 & 1978)
(a)

AVERAGE FOR THE SIX LEADING R&D INDUSTRIES




1 BRI
@
| CAPITAL R&D AS % OF TOTAL R&D
(PERCENTAGES)
INDUSTRIES
1971 1972 1973 1974 1975 1976 1977 1978
| _
PRIMARY METALS | 10.6 6.9 3.9 11.3 14.9 4.5 9.3 11.7
MACHINERY } 18.1 7.9 5.8 13.4 13.6 5.1 4.8 9.1
TRANSPORT. EQUIP. { 4.0 5.0 3.0 2.5 1.7 2.5 2.5 4.3
. ELECTRICAL PRODUCTS { 12.5 5.0 9.8 12.8 6.5 8.1 B.4 7.6
PETROLEUN { 13.7 11.3 6.1 35.5 12.1 11.8 24.3 12.4
CHEMICAL i 6.4 6.2 8.6 10.0 9.9 7.5 8.3 10.1
SUBTOTAL (a) } 10,9 7.0 6.2 143 9.8 6.6 9.6 9.2
OTHER MANUFACTURING(a)} 7.5 8.7 8.5 9.6 7.3 9.7 8.7 9.3
TOTAL } 10.4 6.8 6.9 12.3 8.7 6.9 8.1 8.5

SOURCE: BASED ON DATA FROM STATISTICS CANADA CAT.

(a) AVERAGE FIGURES

13-212 (1977 & 1978)




CAPITAL R&D AS % OF TOTAL R&D IN MANUFACTURTING
(PERCENTAGIS)

INDUSTRIES(a)

1l

1971 1972 1973 1974 1975 1976 1977 1978
I

FOOD, BEVERAGE, AHD TOBACCO| 6.2 13.4 6.4 8.2 12.2 7.1 9.2 6.6
RUBBER & PLASTIC : 6.1 3.9 4.0 7.8 5.7 3.3 7.1 '7;6
LEATHER : 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TEXTILE : 7.5 7.1 9.3 5.9 5.7 29.7 11.3 7.3
KNITTING MILLS I 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
CLOTHING : 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
WOOD BASED (b) i 5.0 6.6 5.4 8.0 7.1 9.4 10.7 8.4
PRINTING : 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
PRIMARY METAL i 10.6 6.9 3.9 11.3 14.9 4.5 9.3 11.7
METAL FABRICATING : 8.9 10.8 15.1 2.9 5.1 4.2 8.0 18.7
MACITINERY : 18.1 7.9 5.8 13.4 13.6 5.1 4.8 9.1
TRANSPORT. EQUIP. = 4.0 5.0 3.0 2.5 1.7 2.5 2.5 4.3
FLECTRICAL PRODUCTS : 12.5 5.0 9.8 12.8 6.5 8.1 8.4 7.6
NON-METALLIC MINERALS : 6.7 16.7 14.6 19.3 8.2 9.5 10.6 10.2
PETROLEUM : 13.7 11.3 6.1 35.5 12.1 11.8 24.3 12.4 ;
CHEMICAL : 6.4 6.2 8.6 10.0 9.9 7.5 8.3 10.1
MISCELLANEOUS : 124 2.7 4.6 9.4 7.2 5.0 3.7 6.0
TOTAL : 10,4 6.8 6.9 12.3 8.7 6.9 8.1 8.5
SOURCE: BASED ON DATA FROM STATISTICS CANADA CAT. 13-212 (1977 & 1978)
(a) ZERO ENTRIES TMPLY THAT FIGURES ARE EITHER NOT AVAILABLE OR THE

AMOUNT IS TOO SMALL TO BE EXPRESSED.

(b) "WoOD" AND "PULP & PAPER".
"™ISCELLANEOUS".

"FURNITURE & FIXTURES" INCLUDED IN




FUNDING OF MANUFACTURING®S INTRAMURAL R&D IN 1977

(PERCENT DISTRIBUTION BY SOURCE)

01y

INDUSTRIES SOURCES

REFORTING  FEDERAL OTHER TOTAL  FOREIGN TOTAL
COMPANY GOVERNMENT CANADTIAN CANADIAN
l _—

PRIMARY METALS(a) | 87.8 5.8 1.9 9544 4e( 100.0
MACHINERY { 65.4 13.4 0.2 79.2 20.8& 100.0
TRANSPORT. EQUIP. : 64.3 25.1 5.3 94.6 5.4 100.0
FLECTRICAL PRODUCTS{ 64k 14.0 14.8 93.3 6.7 100.0
PETROLEUM } 80.4 2.2 13.7 96.5 3.5 100.0
CHEMICAL } 87.8 5.5 0.7 94.1 5.9 100.0
SUBTOTAL } 7242 12.7 7.8 92.7 7.3 100.0
OTHER MANUFACTURINC{ 76.9 11.8 9.9 98.3 1.7 100.0
TOTAL } 72.9 12.5 8.1 93.6 64 100.0

SOURCE: BASED ON DATA FROM STATTSTICS CANADA CAT. 13-003, VOL. 3, NO. 7

(a) FIGURES IN COLUMNS 3, 4, AND 5 HNAVE BREN ADJUSTED DUE 10

CONFIDENTIALITY.

+

4
&
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FUNDING OF MANUFACTURING’S INTRAMURAL R&D IN 1977 | fj

(MILLIONS OF CURRENT DOLLARS) v

4l

INDUSTRIES SOURCES iﬂ

REPORTING  FEDERAL OTHER TOTAL  FOREIGN TOTAL | ﬁ

COMPANY GOVERNMENT CANADIAN CANADIAN il

i

PRIMARY METALS (a) : 51.7 3.4 1.1 56.2 2.7 58.9. m

% MACH INERY : 40.9 8.4 0.1 49.5 13.0 62.5. %
| TRANSPORT. EQUIP. } 69.4 27.1 5.7 102.2 5.8 108.0 %
. ELECTRICAL PRODUCTS{ 114.7 25.0 26.4  166.1  12.0 178.1
PETROLEUM : 5242 14 8.9 62.6 2.3 64.9 ﬁ

. it

CHEMICAL i 67.2 4.2 0.5 72.0 he5 7645 %

SUBTOTAL | 396.1 69.5 42.7 508.6 40.3 548.9 Q

OTHER MANUFACTURINC} 78.8  12.1 10.1 100.8 1.7 102.5 %

'l

TOTAL I 47449 81.6 5248 609.4 42.0 6514 ?

SOURCE: BASED ON DATA FROM STATISTICS CANADA CAT. 13-003, VOL. 3, NO. 7

(a) FIGURES IN COLUMNS 3, 4, AND 5 HAVE BEEN ADJUSTED DUE TO
CONFINENTIALITY.
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FUNDING OF MANUFACTURING®S INTRAMURAL R&D IN 1977
(PERCENT DISTRIBUTION BY SOURCE)

INDUSTRIES(a) SOURCES

REPORTING FEDERAL OTHER FOREIGN(c) TOTAL(c)

COMPANY ~COVERNMENT CANADIAH (c)
I

FOOD, BEVERAGE, AND | 83.3 13.4 0.0 0.0 100.0
TOBACCO |
RUBBER & PLASTIC } 92.3 7.7 0.0 0. 100.0
LEATHER : 0.0 0.0 0.0 0.0 0.0
TEXTILE : 96.3 1.9 0.0 0.0 100.0
XKNITTING MILLS ; 0.0 0.0 0.0 0.0 0.0
CLOTHING } 0.0 0.0 0.0 0.0 0.0
HOOD BASED (b) : 6425 9.3 22.8 3.l 100.0
PRINTING : 0.0 0.0 0.0 0.0 0.0
PRIMARY METAL : 87. 5.8 1.9 4.6 100.0
MIXTAL FABRICATING ; 86. 7.3 0.0 0.0 100.0
MACHINERY : 6544 13.4 0.2 20,8 100.0
TRANSPORT. EQUIP. ‘ 64.3 25.1 5.3 5.4 100.0
ELECTRICAL PRODUCTS : 64.4 14.0 14.8 6.7 lOOfO
NON-METALLIC MINERALS ; 90.56 7.5 0.0 0.0 100.0
PETROLEUM } 80.4 2.2 13.7 3.5 100.0
CHEMICAL : 87.8 5.5 0.7 5.9 100.0
HISCELLANEOUS } 66.0 32.0 1.0 0.0 100.0
TOTAL () } 72.9 12.5 3.1 64 100.0
SOURCE: BASED ON DATA FROM STATISTICS CANADA CAT. 13-003, VOL. 3, NO. 7
(a). ZERO ENTRIES IMPLY THAT FIGURES ARE RITHER NOT AVATLABLE OR THE AMOUNT

IS TOO SMALL TO BE EXPRESSED .

(b) "WOOD" ANWD "PULP & PAPERY.

"MISCELLANEOUS".

(c) DUE TO ROUNDING AND CONFIDENTIALITY, SOME
EXACTLY TO THE SUM CF THE ITEMS ADDYU.

"FURNITURE & FIXTURES" INCLUDED IN

TOTALS WILL NOT CORRESPOND

R LTl Ty AN oA e

e S A LS T PR RS

i e
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FUNDING OF MANUFACTURING’S INTRAMURAL R&D IN 1977 ?
(MILLIONS OF CURRENT DOLLARS) i
® |
TNDUSTRIES (a) SOURCES ?
i
REPORTING  FEDERAL OTIER  FOREIGN(c)  TOTAL(c) j
COMPANY ~ GOVERNMENT CANADTIAN(c) .
1
! b
FOOD, BEVERAGE, AND [ 22.4 3.6 0.0 0.0 2609 !
TOBACCO | | i
RUBBER & PLASTIC : 6.0 0.5 0.0 0.0 V6.$ ?i
LEATHER : 0.0 0.0 0.0 0.0 0.0 ?@
TEXTILE i 5.2 0.1 0.0 0.0 5.4 gé
ENTTTING MILLS : 0.0 0.0 0.0 0.0 0.0 %i
CLOTHING } 0.0 0.0 0.0 0.0 0.0 %ﬁ
WOOD BASED (b) i 22.9 3.3 8.1 1.1 35.5 é*
PRINTING l 0.0 0.0 0.0 0.0 0.0 éﬂ
PRIMARY METAL i 51.7 3.4 1.1 2.7 58.9 2?
. METAL, FARRTCATING } 10.7 0.9 0.0 0.0 12.4 - 5
MACHINERY i 40.9 8.4 0.1 13.0 62.5 éf
TRANSPORT. EQUIP. : 69.4 27.1 5.7 5.8 108.0 %ﬁ
ELECTRICAL PRODUCTS : 114.7 25.0 2644 12.0 178.1 ??5
NON-METALLTIC MINERALS : 4.8 0.4 0.0 0.0 15.3 §§
PETROLEUM : 5242 1.4 8.9 2.3 64.9 %%
} : i
CHEMICAL ; 67.2 4.2 0.5 4.5 7645 %;
MISCELLANEOUS l 6.8 3.3 0.1 0.0 10.3 g;
TOTAL (c) : 474.9 81.6 52.8 42.0 6514 3§
SOURCR: BASED ON DATA FROM STATISTICS CANADA CAT. 13-003, VOL. 3, NO. 7 ﬁi
(a) ZERO ENTRIES IMPLY THAT FIGURES ARE EITHER NOT AVAILARLE OR THE AMOUNT |
IS TOO SMALL TO BE EXPRESSED. ,
(b) "WOOD" AND "PULP & PAPER". "“FURNITURE & FIXTURES" INCLUDED IN | ?
. "MISCELLANEOUS". ; ; |
(c) DUE TO ROUNDING AND CONFIDENTIALITY, SOME TOTALS WILL NOT LORRESP&ND %;
EXACTLY TO THE SUM OF THE ITEMS ADDED.
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FUNDING OF MANUFACTURING’S INTRAMURAL R&D IN 1977 ]
(PERCENT DISTRIBUTTON BY INNUSTRY) ;
INDUSTRIES SOURCES j
1
REPORTING  FEDERAL OTHER TOTAL VOREIGN TOTAL - &
COMPANY GOVERNMENT GANADTAN CANADIAN : | L
! At
0
I I
PRIMARY METALS(a) | 10.9 4.2 2.1 9.2 6.4 9.0 3
| : o
MACHINERY | 8.6 10.3 0.2 8.1 31.0 9.6 b
| ‘ ? 1
TRANSPORT. EQUIP. | 14.6 33.2 10.8 16.8 13.8 16.6 :
| : "
ELECTRICAL PRODUCTS | 24.2 30.6 50.0 27.3  28.6 27.3  §l
n
| S
CHEMICAL | 1442 5.1 0.9 11.8 16.7 11.7 g,
l ! i
SUBTOTAL | R34 8542 80.9 83.5 96.0 84.3 ?
| I i
OTHER MANUFACTURING | 16.6 14.8 19.1 16.5 4.0 15.7
I . ;g
TOTAL | 100.0 100.0 100.0 100.0  100.0 100.0 |
i e
SOURCE: BASED ON DATA FROM STATISTICS CANADA CAT. 13-003, VOL. 3, NO. 7 ;
‘ b
(a) FIGURES TN COLUMNS 3, 4, AND 5 HAVE BEEN ADJUSTED DUE T ! ;
CONFIDENTIALITY. , 1
! v
i
B ’;‘ R
f i
o
I
; L
i i
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FUNDING OF MANUFACTURING’S INTRAMURAL R&D IN 1977
(PERCENT DISTRIBUTION BY INDUSTRY)

INDUSTRTES () SOURCES
REPORTING FEDERAL OTHER FORETGN(c) TOTAL(c)
COMPANY GOVERNMENT CANADIAN(c)

|
FOOD, BEVERAGE, AND | ded 4ok 0.0 0.0 ol
TOBACCO |
RUBBER & PLASTIC } 1.3 0.6 0.0 0.0 1:0
LEATHER ‘ 0.0 0.0 0.0 0.0 0.0
TEXTILE } 1.1 0.1 0.0 0.0 0.8
KNITTING MILLS { 0.0 0.0 0.0 0.0 0.0
CLOTHING 1 0.0 0.0 0.0 0.0 0.0
WOOD BASED (b) 1 o 4.0 15.3 2.6 5.4
PRINTING } 0.0 0.0 0.0 0.0 0.0
PRIMARY METAL Il 10.9 42 2.1 G4 9-0
METAL FABRICATING II 2.3 l.1 0.0 0.0 1.9
MACIHINERY II 8.6 10.3 0.2 31.0 9.6
TRANSPORT. EQUIP. : 14.6 33.2 10.8 13.8 16.6
ELECTRICAL PRODUCTS i 2442 30.6 50.0 28.6 27-3
MON-METALLIC MINERALS : 1.0 0.5 0.0 0.0 0.8
PETROLEUM I 11.0 1.7 16.9 5.5 10,0
CHEMICAL } 14.2 5.1 0.9 10.7 11.7
MISCELLANEOUS { L4 4.0 0.2 0.0 1.6
TOTAL (c) :

SOURCE: BASED ON DATA FROM STATISTICS CANADA CAT. 13-003, VOL. 3, NO. 7

(a) ZERQO ENTRIES IMPLY THAT FIGURES ARE EITHER NOT AVAILABLE OR THE AMOUNT . -

IS TOO SMALL TO BE EXPRESSED.

(b) "WOOD" AND "PULP & PAPER". "FURNITURE & FIXTURES" INCLUDED IN
"MISCELLANEOUS".

(c) DUE TO ROUNDING AND CONFIDENTIALITY, SOME TOTALS WILL NOT CORRESPOND _

EXACTLY TO THE SUM OF THE ITEMS ADDED.

100.0 100.0 100.0 100.0 100.0







SECTION S

The purpose of Section 5 is to study the trends in the
employment . of R&D personnel in Canadian industry. Changes
in the number of persons engaged in R&D activities by the
three industry groups (Section 3) and by the leading R&b
industries (Section 4) are ce¢xamined in detail. Rah
personnel as a proportion of total employment in the cconomy

is also outlined.




R&D PERSONNEL BY INDUSTRY GROQUPS

The total number of persons engaged in industrial R&D almost
doubled bhetween 1961 and 1977, from 11832 to 21519, Figure
5.1 shows two periods (1967-~1973 and 1975-1977) in which no
significant changes occurred 1in total employment of R&D
personnel. The most noticeable increase in enployment was
in the service industries where R&D personnel in 1977 was
over 5 times that in 1961 (Appendix Table El).

NUMBER OF PERSONS ENGAGED IN RAD
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Figure 5.1~~R&D Personnel By Industry Groups
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In terms of the threce industry groups, manufacturing has
employed over 807 of total R&D personnel but its share has
been declining over the years (Appendix Table £2).
Manufacturing”s share of R&D personnel has dropped from a
peak of 93.67 in 1965 to 81.97 in 1977. The service
industries, meanwhile, have climbed from a low of 2.3% in
1965 to a high of 14.4% in 1977. The primary dindustries”’
share of R&D personnel has been approximately 4% (Figure
5.2).

NUMBER OF PERSONS ENGAGED IN R&D

(PERCENTAGE.)
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Figure 5.,2==Distribution of R&D Personnel By Industry Group
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Between 1961 and 1977, the average annual growth rate of R&D
personnel in all industries was 3.3%Z (Figure 5.3).
Manufacturing and primary industries had similar growth
rates of about 2.6%. However, in the 1970's, R&D personnel
has declined in manufacturing during six of those years.

The significant increase in R&D employees in the service
industries is reflected in the average annual growth rate of
over 10%Z. Except for the period, 1963-1965, the annual
growth rate of R&D employees in the services has bheen
positive and in double digits (Appendix Table E3).

NUMBER OF PERSONS ENGAGED IN R&D
(AVERAGE ANNUAL GROWTH RATE)
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Figure 5.3--Growth of R&D Personnel By Industry Groups
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The number of persons engaged in R&D as a percentage of the
total employed in the economy has not varied a grecat deal
between 1961 and 1977 (Table 5.1 and Appendix Table KE4). The
number of R&D employees has fluctuated from 0.20% to 0.25%
of total employment in the economy. Since the late 1960°s,
however, this stability at the aggregate level has becen
characterized by a noticeable decline in manufacturing and
an accompanying increase in servicese.

R&D PERSONNEL AND TOTAL EMPLOYMENT
(PERCENTAGE)

MANUFACTURING PRIMARY SERVICE TOTAL TOTAL
LMl

1!
1961 | 0.177  0.009  0.010  0.195  100.0

19631 0.197 0.011 0.0L4 0.222 1000
l965: 0.215 0.010 0.005 0.230 100.0
1967{ 0.235 0.008 0.008 0.251 100.0
1969I 0.227 0.008 0.010 0.245 100,0
1971: 0.212 0.008 0.013 0.234 100.0
1973: 0.190 0.009 0.019 0.218 100,0
1975‘ 0.199 0,010 0.022 04232 100.0
1977= 0.183 0.008 0.032 0,223 100,0

SOURCE: BASED ON DATA TROM SCIENCE STATISTICS CENTRE

Table 5.1=~R&D Personnel As Percentage of Total Fmployment




The personnel

professional and

breakdowns in the classification of R&D personnel.

involved in R&D activities can
by occupational category. The major division

be

Page 5

classified

between

support staff. Chart 5.1 shows further

PERSONS ENGAGED IN R&D

Total Number of R&D Employees

Support Staff

]

Professionals
] ] {
Scientists
& Administrators Technicians
Engineers

Other
Support sta.f

Chart 5.1=--~R&D Personnel by Occupational Catepory
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Figure 5.4 shows professionals as a percentage of total R&D
personnel for the three industry groups. The professional
category has increased in relation to support staff in Dboth
manufacturing and service industries (Appendix Tables LE5 and
E6). In the primary industries, professionals have declined
from 47.87 of total R&D employees in 1961 to 37.8% in 1977.

PROFESSIONALS AS PERCENTAGE OF R&D PERSONNEL
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Figure 5.4--Professionals as % of Total R&D Personnel in the
Industry Groups
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In 1977, scientists and enginecers accounted for 41.3%Z of all
R&D personnel in Canadian industry (Appendix Tables K7 and
E8). Support staff was divided into technicians (33.47Z) and
other support staff (21.5%Z). The remaining 3.7Z of R&D
personnel was accounted for by administrators. The 1977
distribution of personnel by occupational catepgory for the
three industry groups is shown in Chart 5.2.
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R&D PERSONNEL BY MANUFACTURING INDUSTRIES

Figure 5.5 shows employment trends for seven industry groups
within manufacturing. Although R&D personnel in
manufacturing has almost doubled between 1961 and 1977, this
trend was not prevalent for all manufacturing industries.
The number of R&D employees has almost quadrupled in the
machinery industry and more than doubled in the electrical
products and petroleum industries (Appendix Table E9).

Detailed data for individual manufacturing industries such
as time series trends, the industries” share of R&D
personnel, year-to-year growth rates, and distribution by
type arc available in Appendix Tables E10 to ELlS5.

R&D PERSONNEL IN MANUFACTURING
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Figure 5.5--R&D Personnel in Manufacturing
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The six manufacturing industries with the largest R&D
expenditures have employed about 80%Z of total R&D persounnel.
The remaining 20%Z of R&D personnel were distributed across
all other manufacturing industries (Appendix Table 16). The
electrical products industry’s share of total R&D personnel
increased from 22.4% in 1961 to about 30X in 1977 (Figure
5.6). The only other industry to show a significant increase
in the share of R&D personnel was the machinery industry
which employed 4.7% in 1961 and 10.67%Z by 1977.

R&D PERSONNEL IN MANUFACTURING
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Figure 5.7 shows the average annual growth of R&D personnel
for the seven industry groups identified 1in manufacturing.
Employment of R&D personnel increased most rapidly in the
machinery industry, growing at an average rate of 8.4% per
year. The slowest growth rates occurred in the

transportation equipment and chemical industries, which

recorded increases of less than 1% per ycar (Appendix Table
EL17).

R&D PERSONNEL IN MANUFACTURING
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Figure 5.7--Growth of R&D Personnel in Manufacturing

~1ZMOAaMmTo




~ZINOXMT

Pape 11

The proportion of professionals engaged in R&D activities in
manufacturing has shown a tendency to increase over the
years, from 38.9% in 1961 to 44.07%Z in 1977 (Appendix Table
E18). Figure 5.8 shows that four of the seven industry
groups (electrical products, petroleum, chemical, and other
manufacturing) employed between 407 and 50%Z of their R&D
staff in the professional category. In the other three
industry groups (primary metals, transportation equipment,
and machinery), professionals accounted for 307 to 40% of
R&D personnel. However, the proportion of professiounals in

the machinery industry has shown a significant increase from
20.37% in 1961 to 34.57% in 1977.

PROFESSIONALS AS X OF RLD PERSONNEL IN MANUFACTURING
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Chart 5.3 shows

occupattional catepgory for the seven

groups. Overall, sclientlists

Page 12

the 1977 distribution of R&D perscnnel by

manufacturing industry
engineers accounted for

about 40% of total R&D personnel {(Appendix Tables E19 and
E20(). in the electrieal products, petreocleum, and chemical
industries, sclentists and engineers accounted for 447 to

487 of all R&D personnel while

in the remalning four

manufncturing industries, they accounted for 31% to 37%.
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NUMBER OF PERSONS ENGAGED IN R&D

MANUFAGTURING  PRIMARY  SERVICE TOTAL
[
1961 | 10,710 521 601 11,832
1963} 12,589 685 885 14,159
1965} 14,772 655 358 15,785
1967= 17,474 605 622 18,701
1969= 17,815 588 786 19,189
1971} 17,199 677 1,075 18,951
1973} 16,666 807 1,630 19,103
1975{ 18,512 921 2,067 21,500
1977} 17,622 806 3,091 21,519

SOURCE: BASED ON DATA FROM SCLENCE STATISTICS
CENTRE
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NUMBER OF PERSONS ENGAGED 1IN R&D
(PERCENTAGE)

MANUFACTURING PRIMARY SERVICE TOTAL
o

1961 | 90.5 bot 5.1 100.0
1963: 88.9 4.8 6.3 100.0
19651 93.6 4.1 2.3 100.0
1967: 93.4 3.2 3.3 100.0
1969{ 92.8 3.1 4.1 100.0
1971} 90.8 3.6 5.7 100.0
1973: 87.2 4.2 8.5 100.0
197sl 86. 1 4.3 9.6 100.0
1977‘ 81.9 3.7 14.4 100.0

SOURCE: BASED CN DATA FROM SCLIENCE STATISTICS
CENTRE



NUMBER OF PERSONS ENGAGED IN R&D
(AVERAGE ANNUAL GROWTH RATE)

E3

PERCENTAGES
MANUFACTURING PRIMARY SERVICE TOTAL
[

61-62| 8.8 15.7 23.6 9.8
62—03: 8.1 13.6 19.1 9.0
63—64‘ 8.7 =2.2 -29.8 5.7
64-65I 8.0 -2.2 42,4 5.4
65-66% 9,1 -3.8 36.9 9,2
66—67I 8.4 -4.0 26.9 845
67—68I 1.0 -l.4 13.2 1.3
68—69I 1.0 -l.4 11.6 1.3
‘ 69—70I -1.7 7.6 18.4 ~0.6
7o;7ll -1.8 7.0 15.5 =046
71—721 -1.5 9.6 25.8 0.4
72-73I -1.6 8.8 20,5 0.4
73—7al 5.5 7.1 13.4 03
74~75{ 5.2 6.6 11.8 5.9
75—761 -2.4 -6.2 24.8 0.0
76—771 '-2.5 -647 19.9 0.0
61-77I 2.7 2.6 10.5 33

SOURCE: BASED ON DATA FROM SCLENCE STATISTICS CENTRE



Eé4

R&D PERSONNEL AND TOTAL EMPLOYMENT

MANUFACTURING  PRIMARY  SERVICL TOTAL TOTAL EMPL
l
1961 - 10,710 521 601 11,832 6,055,000
1963= 12,589 685 885 14,159 06,375,000
1965: 14,772 655 358 15,785 6,862,000
1967{ 17,474 605 022 18,701 7,451,000
1969} 17,815 588 786 19,189 7,832,000
' 1971{ 17,199 677 1,075 18,951 8,104,000
i 1973% 16,666 807 1,630 19,103 8,761,000
% 1975E 18,512 921 2,067 21,500 9,284,000

1977} 17,622 8006 3,091 21,519 9,648,000

SOURCE: BASED ON DATA FROM SCLENCE STATLSTICS GENTRE



PROFESSIONALS & SUPPORT STAFF ENGACED IN R&D

L5

1961 1963 1965 1967 1969 1971 1973 1975 1977
T l
| PRUOFESSIONAL| 4,169 5,105 5,914 6,890 6,889 7,174 6,940 7,638 7,746
MANUFACTURING: SUPPORT : 6,541 7,484 8,858 10,584 10,926 10,025 9,726 10,874 9,876
% SUBTOTAL : 10,710 12,589 14,772 17,474 17,815 17,199 16,666 18,512 17,622
l
| PROFESSIONAL% 249 314 277 268 249 268 305 393 305
PR IMARY } SUPPORT } 272 371 3738 337 339 409 502 528 501
% SUBTOTAL : 521 685 655 605 588 677 807 921 806
| :
| PROFESSIONAL% 255 376 176 309 343 487 683 952 1,634
SERVICE % SUPPORT ; 346 509 182 313 443 588 947 1,115 1,457
% SUBTUTAL ; 601 885 358 622 786 1,075 1,630 2,067 3,091
l
| PROFESSIONAL% 4,673 5,795 6,367 7,467 7,481 7,929 7,928 8,983 9,685
TOTAL : SUPPORT ; 7,159 8,364 9,418 11,234 11,708 11,022 11,175 12,517 11,834
% SUBTOTAL { 11,832 14,159 15,785 18,701 19,189 18,951 19,103 21,500 21,519

SOURCE:  BASED

ON DATA FROM SCLENCE STATISTICS CENTRE



PROTESSIONALS & SUPPORT STAFF ENGAGED IN R&D

E6

(PERCENTAGE)

1961 1963 1965 1967 1969 1971 1973 1975 1977

B I
| PROFESSTONAL | 38.9 40.6 40.0 39.4 38.7 41,7 41.6 41.3 44,0
HANHFACTURLNG} SUPPORT I 61.1 59.4 60.0 60.6 61.3 58.3 58.4 58.7 56.0
} SUBTOTAL { 100.0 100.0 100.0 1:00.0 100.0 100.0 100.0 100.0 100.0

|
| PROFESSIONAL | 47.8 45.8 42.3  44.3 42.3 39.6 37.8  42.7 37.8
PRIMARY } SUPPORT I 52.2 54.2 57.7 55.7 57.7 60.4 62.2 57.3 62.2
{ SURTOTAL l 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

|
| PROFESSIONAL| 42.4 42.5 49,2 49.7 43.6 45,3 41.9 4641 52.9
SERVICE } SUPPORT : 57.6 57.5 50.8 50.3 56.4 54.7 58.1 53.9 47.1
{ SUBTOTAL : 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

|
| PROFESSTONAL| 39.5 40.9 40.3 39.9 39.0 ‘ 41.8 41.5 41.8 45.0
TOTAL { SUPPORT { 60.5 59.1 59.7 60.1 61.0 58.2 58.5 58.2 55.0
: SUBTOTAL : 100.0 100.0 100.0 100.0 100.0 160.0 100.0 100.0 100.0

SOURCE: BASED

ON DATA FROM SCLENCE

STATISTICS CENTRE



R&D PERSONNEL BY OCCUPATIONAL CATEGORY IN 1977

MANUFACTURING PRIMARY SERVICE TOTAL
I
| SCLENTISTS & [ 7,102 276 1,508 3,880
| ENGINEERS |
| I
PROFESSIONALS | ADMINISTRATORS | 644 29 126 799
I I
| SUBTOTAL | 7,746 305 1,634 9,085
I
|
| TECHNICIANS | 5,978 293 927 7,198
I I
SUPPORT STAFF| OTHER | 3,898 208 530 4,630
I I
| SUBTOTAL | 9,876 501 1,457 11,834
I
I
TOTAL | | 17,622 806 3,091 21,519
SOURCE: BASED ON DATA FROM SCLENCE STATISTICS CENTRE
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R&D PERSONNEL BY OCCUPATIONAL CATEGORY IN 1977

(PERCENTAGE)
MANUFACTURING PRIMARY SERVICE TOTAL
|
| SCIENTISTS & | 40.3 34.2 48,8 41.3
| ENGINEERS |
| |
. PROFESSIONALS| ADMINISTRATORS | 3.7 3.6 4.1 3.7
' | |
| SUBTOTAL | 44,0 37.8 ) 52.9 45.0
l
|
| TECHNICIANS ] 33.9 36.4 30.0 33.4
| |
SUPPORT STAFF| OTHER | 22.1 25.8 17.1 21.5
| |
| SUBTOTAL | 56.0 62.2 47.1 55.0
|
]
TUTAL | | 100.0 100.0 100.0 100.0

SOURCE: BASED ON DATA FROM SCIENCE STATISTICS CENTRE



59

SOURCE: BASED ON DATA FROM SCIENCE STATISTICS CENTRE

NUMBER OF PERSONS ENGAGED IN R&D IN MANUFACTURING

1961 1963 1965 1967 1969 1971 1973 1975 1977
|

PRIMARY METALS | 868 1,115 946 1,305 1,536 1,736 1,886 2,046 1,448
|

‘MACHINERY ! 502 816 623 894 1,089 1,155 1,417 2,189 1,871
-

TRANSPORT. | 2,297 1,531 2,341 2,491 2,436 1,892 1,991 2,201 2,553
EQULP. |
|

ELECTRICAL | 2,400 3,261 4,015 5,303 5,608 5,595 4,838 5,239 5,118
PRODUCTS |
|

PETROLEUM | 345 394 599 674 728 653 6806 804 789
I

CHEMICAL | 2,039 2,340 2,617 2,996 2,685 2,580 2,464 2,612 2,402
l

SUBTOTAL | 8,451 9,457 11,141 13,6063 14,082 13,0617 13,282 15,091 14,241
l

OTHER | 2,259 3,132 3,631 3,811 3,733 3,582 3,38 3,421 3,381
MANUFACTURING |
|

TOTAL | 10,710 12,589 14,772 17,474 17,815 17,199 16,6066 18,512 17,622




NUMBER OF PERSONS ENGAGED IN R&D IN MANUFACTURING

E10

(a)

. INCLUDES "FURNITURE & FIXTURES" AND "DPULP & PAPER".

YEARS

1961 1963 1965 1967 1969 1971 1973 1975 1977
|

FOOD & | 332 470 477 524 522 571 629 859 913
BEVERAGE AND |
TOBACCO |
I

RUBBER AND | 156 216 230 270 283 252 205 216 2606
PLASTIC |
|

. LEATHER | 0 0 0 0 0 0 0 0 0
.

TEXTILE | 141 248 369 344 329 232 234 205 166
I

KNITTING MILLS | 0 0 0 0 0 0 0 0 0
I

CLOTHING | 0 0 0 0 0 0 0 0 0
I

WOOD BASED (a) | 803 834 1,270 1,388 1,284 1,136 1,003 1,141 1,129
I

PRINTING | 0 0 0 0 0 0 0 0 0
I

PRIMARY METAL | 868 1,115 946 1,305 1,536 1,736 1,886 2,040 1,448
I

METAL | 208 350 276 303 292 255 257 360 385
FABRICATING |
I

MACHINERY | 502 816 623 894 1,089 1,155 1,417 2,189 1,87]

I :

TRANSPORTATION | 2,297 1,531 2,341 2,491 2,436 1,892 1,991 2,201 2,557
EQUIPMENT |
I

ELECTRICAL | 2,400 3,261 4,015 5,303 5,608 5,595 4,838 5,239 9,118
PRODUCTS |
I

NON-METALLIC | 160 206 166 178 179 185 188 185 172
MINERALS |
I

PETROLEUM | 345 394 599 674 728 653 6806 804 789
I

CHEMICAL | 2,039 2,340 2,617 2,996 2,685 2,586 2,464 2,612 2,402
I

MISCELLANEOUS | 459 808 843 804 844 951 808 455 350
' I

TOTAL | 10,710 12,589 14,772 17,474 17,815 17,199 16,666 18,512 17,622

SOURCE: BASED ON DATA FROM SCIENCE STATISTICS CENTRE



NUMBER OF PERSONS ENGAGED IN R&D IN MANUFACTURING

(a)

INCLUDES "FURNITURE & FIXTURES" AND "PULP & PAPLER".

(PERCENTAGE)
YEARS
(1961 1963 1965 1967 1969 1971 1973 - 1975 1977
I

FUOOD & BEVERAGE AND | 3.1 3.7 3.2 3.0 2,9 3.3 3.8 4.6 5,2
TOBACCO I
RUBBER AND PLASTIC } 1.5 1.7 1.6 1.5 1.6 1.5 1.2 1.2 1.5
LEATHER : 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TEXTILE : 1.3 2.0 2.5 2.0 1.8 1.3 l.4 1.1 0.9
KNITTING MILLQ } 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
CLOTHING } 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
WOOD BASED (a) { 7.5 0.6 8.6 7.9 7.2 6.0 6.4 0.2 0.4
PRINTING } 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
PRIMARY METAL : 8.1 8.9 6.4 7.5 8.6 10.1 11.3 1l.1 8.2
METAL FABRICATING { 1.9 2.8 1.9 1.7 1.6 1.5 1.5 1.9 2.2
MACHINERY } 4e7 6.5 4.2 5.1 6.1 6.7 8.5 11.8 1046
TRANSPORTATION EQUIPMENT: 214 12,2 15.8 14.3 13,7 11.0 11.9 11.9 14.5
ELECTRICAL PRODUCTS : 22,4 25,9 27.2 30.3 31l.5 32.5 29.0 28.3 29.0
NON-METALLIC MINERALS : 1.5 1.6 1.1 1.0 1.0 1.1 11 Lo 1o
PETROLEUM : 3.2 3.1 4.1 3.9 4.1 3.8 4.1 4.3 4l
CHEMICAL : 19,0 18;6 17,7 17.1 15.1 15.0 1l4.8 14,1 14,0
MISCELLANEQUS ‘ 4.3 6.4 5.7 4.6 47 5.5 4.8 2.5 2.0
TOTAL I 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.,0 100.0
SOURCE: BASED ON DATA FROM SCLENCE STATISTICS CENTRE
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PROFESSIONALS AS 7% OF R&D PERSONNEL IN MANUFACTURING
{PERCENTAGE)

YEARS

1961 1963 1965 1967 1969 1971 1973 1975 1977

FOOD & BEVERAGE AND
TOBACCO

4743 42.3 48.4  47.1 42,0 47.6 41.2 40.0 43.8

RUBBER AND PLASTIC 44.2 44,0 44,3 43.3 43.1 50.8 51.7 46.8 48.1

LEATHER 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

TEXTILE 34.0 1841 25.7 29.9 34.7 44.0 35.9 40.5 43.4

KNITTING MILLS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
CLOTHING

WOOD BASED (a)

’ PRINTING

l

l

l

l

|

l

l

l

I

I

I

l

I

l

| 35.6 37.6 37.2 36.7 36.7 38.4 39.9 41.5 39.8
l
|

PRIMARY METAL | 3l.2 30.3 35.0 38.5 37.8 38.9 38.1 36.3 37.8

I
I
I
l
|
|
I
I
l
|
l
I
I
l
|
l
I
l

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

METAL FABRICATING 37.5 42.3 42.8 35.6 37.0 44.3 43.2 45.3 42,1
MACHINERY 20.3 24,0 26.2 30.5 28.1 30.0 30.8 35.0 34.5
TRANSPORTATION EQUIPMENT 34.6 38.8 30.3 32.1 3l.6 40,1 37.1 34.6 39.2
ELECTRICAL PRODUCTS 43.3  43.5 43.3 38.1 37.5 40.3 44,8 44,2 H0.)
NON-METALLIC MINERALS 35.6 34.0 34.3 4l.h 40.8 44,9 38.3 38,4 38.4
PETROLEUM 40.0 4642 45.6 45.0 41.8 39.1 39.1 40.5 47.8
CHEMICAL 44,6 47.6 47.06 47.4 48.0 48.9 48.3 49.8 48.5
MISCELLANEOUS 47.9 48.5 45,0 5l.l 48.9 5l.1 45.0 40.9 39.7
TOTAL 38.9 40.6 40.0 39Y.4 38.7 41.7 4l.0 41.3 4440

SOURCE: BASED ON DATA FROM SCLENCE STATISTICS CENTRE

(a) INCLUDES "FURNITURE & FIXTURES" AND "PULP & PAPER".
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I R&D PERSONNEL BY OCCUPATIONAL CATEGORY IN 1977
PROFESSTONALS SUPPORT STAFF TOTAL
SCIEN. ADMIN. SUBTOTAL TECH. OTHER SUBTOTAL -
& ENG. SUPPORT
|
FOOD & BEVERAGE | 361 39 400 351 162 513 913
AND TOBACCO | ' '
I
RUBBER AND | 115 13 128 106 32 138 260
PLASTIC |
I
LEATHER | 0 0 0 0 0 0 0
|
TEXTILE | 60 12 72 39 55 94 166
|
KNITTING MILLS | 0 0 0 0 0 0 0
|
CLOTHING | 0 0 0 0 0 0 0
|
WOOD BASED (a) | 401 48 449 455 225 680 1,129
‘ |
PRINTING | 0 0 0 0 0 0 0
|
‘ PRIMARY METAL | 472 75 547 623 278 901 1,448
I
METAL | 143 19 162 147 76 223 3485
FABRLCATING |
|
MACHINERY | 576 70 646 586 639 1,225 1,871
I
TRANSPORTATION | 955 45 1,000 848 705 1,553 2,553
EQUIPMENT |
[
ELECTRICAL | 2,440 125 2,565 1,491 1,062 2,553 5,118
PRODUCTS |
| .
NON=METALLIC | 59 7 66 66 40 1006 172
MINERALS |
I
PETROLEUM | 350 27 377 319 93 412 789
|
CHEMLCAL | 1,084 111 1,195 810 457 1,267 2,402
|
MISCELLANEOUS | 122 17 139 137 74 211 350
: l
TOTAL I 7,102 644 7,746 5,978 3,898 9,876 17,622
MANUFACTURING |
. SOURCE: BASED ON DATA FROM SCIENCE STATISTICS CLNTRE

(a) INCLUDES "FURNITURE & FIXTURES" AND "PULP & PAPER",
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R&D PERSONNEL BY OCCUPATIONAL GATEGORY IN 1977
(PERCENTAGE)

PROFLESSIONALS SUPPORT STAFF TOTAL
SCIEN. ADMIN. SUBTOTAL TECH. OTHER SUBTOTAL
& ENG. SUPPORT

|

FOUD & BEVERAGE | 39.5 4.3 43.8 38.4 17.7 5042 100.0
AND TOBACCO |
|

RUBBER AND | 43.2 4.9 48.1 39.8 12.0 51.9 100.0
PLASTIC |
I

LEATHER | 0.0 0.0 0.0 0.0 0.0 0.0 0.0
|

" TEXTILE | 36.1 7.2 43,4 23.5 33.1 506,06 100.0
o

KNITTING MILLS | 0.0 0.0 0.0 0.0 0.0 0.0 0.0
|

CLOTHING | 0.0 0.0 0.0 0.0 0.0 0.0 0.0
I

WOOD BASED (a) | 35.5 4.3 39.8 40.3 19.9 00.2 100.0
I

PRINTING | 0.0 0.0 0.0 0.0 0.0 0.0 0.0
|

PRIMARY METAL | 32.6 5.2 37.8 43,0 19.2 02.2 100.0
|

METAL | 37.1 4,9 42.1 3842 19.7 57.9 100.0
FABRICATING |
|

MACH INERY | 30.8 3.7 3445 31.3 34,2 65.5 1000
. I
EQUIPMENT |
|

ELECTRICAL | 47.7 2.4 50.1 29.1 20.8 49,9 100.0
PRODUCTS |
|

NON=-METALLIC | 34,3 4.1 38.4 3844 23.3 61.6 1000
MINERALS |

I ,

PETROLEUM | 44,4 34 47.8 4044 11.8 52,2 10040
|

CHEMICAL | 44,0 4.5 4845 32.9 18.6 51.5 100.0
|

MISCELLANEOUS | 34,9 4.9 39,7 39,1 21.1 060.3 100.0
I

TOTAL | 40.3 3.7 44.0 33.9 22.1 56,0 100.,0
MANUFACTURING |

SOURCE: BASED ON DATA FROM SCIENCE STATISTICS CENTRE

(a) INCLUDES "FURNITURE & FIXTURES"™ AND "PULP & PAPER".
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NUMBER OF PERSONS ENGAGED IN R&D IN MANUFACTURING
{PERCENTAGE)

1961 1963 1965 1967 1969 1971 1973 1975 1977

PRIMARY METALS 8.1 8.9 6.4 75 8.6 10.1 11.3 1l.1 8.2

MACHINERY 4.7 6.5 4,2 5.1 6.1 6.7 8.5 1l.8 10406

TRANSPORT. EQUIP. 2l.4  12.2 15.8 14,3 13.7 11.0 11.9 11.9 14.5

ELECTRICAL PRODUCTS 22,4 25.¢ 27.2 30.3 3l.5 32.5 29,0 28,3 29.0

PETROLEUM 3.2 3.1 4.1 3.9 4.1 3.8 4-1 403 ) 4-5

CHEMICAL 19.0 18.6 17.7 17.1 15.1 15,0 14.8 14,1 14,0

SUBTOTAL 78.9 75.1 75.4 78,2 79.0 79.2 79.7 8l.5 80.8

OTHER MANUFACTURING

l
l
I
l
l
l
l
l
l
l
l
l
l
l
I
| 2l.1 24,9 24.6 21.8 21.0 20.8 20.3 18.5 '9.2
l

|

TOTAL 100.0 100.0 100.0 100.,0 100.0 100.0 100.0 100.0 100,0

SOURCE: BASED ON DATA FROM SCIENCE STATISTICS CENTRE
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NUMBER OF PERSONS ENGAGED IN R&D IN MANUFACTURING
(AVEKAGE ANNUAL GROWTH RATE)

PRIMARY MACHINERY TRANSP. ELECT. PETRO. CHEM. SUBTOT(a) OTHER(a) TOTAL

METALS EQUIP. PROD.
[

61-62]  14.2 31,3 =16.7  17.9 7.1 7.4 6.0 19.3 8.8
'62-63: 12.5 23,8 -20.0 15.2  6:6 6.9 5.6 16,2 8.1
63-64! -7.6 “11.8  26.5 11.6 26.0 5.9 8.9 8.0 8.7
64-65: -8.2 —13.4  20.9 10.4  20.6 5.6 8.2 7.4 8.0
65-66I 19.0 21.7 3.2 16,0 6.3 7.2 11.3 2.5 9.1
66-67‘ 15.9 17.9 3.1 13.8 5.9 6.8 10.2 2.6 Bub
67-68‘ 8.9 10,9 =l.1 2.9 4.0 =5.2 1.5 -1.0 1.0
68-69% 8.1 9.8 =l.1 2.8 3.9 =5.5 1.5 -1.0 1.0
69-70} 6.5 3.0 =11.2 =0.1 =5.2 =1.8 -1.7 -2.0 -1.7
70-71! 6.1 2.9 =12.6 =0.1 =5.4 =1.9 -1.7 2.1 ~1.8
71-72I 4.3 11.3 2.6  =6.8 2.5 =2.4 -1.2 ~2.8 ~1.5
72-73‘ 4o 10.2 2.5 =7.3 2.5 =2.4 -1.2 22,8 -l.0
73—74: 4.2 27.2 5.3 4.1 8.6 3.0 0.8 0.5 bub
74-75: bel 21.4 5.0 4.0 7.9 2.9 6.4 0.5 5.2
75-76l ~14.6 -7.3 8.0 -1.2 =0.9 =2.9 -2.8 ~0.6 2.4
76-77I -17.1 -7.8 7.6 =1.2  =0.9 =3.0 ~2.9 ~0.6 2.5
61-77} 4.9 8.4 0.7 3.9 4.6 0.6 3.2 L2 2.7

SOURCE: BASED ON DATA FROM SCIENCE STATISTICS CENTRE

(a) AVERAGE FIGURES




ELS8

PROFESSTONALS AS % OF R&D PERSONNEL IN MANUFACTURING
(PERCENTAGE)
1961 1963 1965 1967 1969 1971 1973 1975 1977
. |

PRIMARY METALS [ 31.2 30.3 35.0 38.5 37.8 38.9 38.1 36.3 37.8
MACHINERY ‘ 20.3 24.0 26.2 30.5 28.1 30.0 30.8 35.0 34.5
TRANSPORT. EQULP, i 34.6 38.8 30.3 32.1 31.6 40.1 37.1 34.06 39.2
ELECTRICAL PRODUCTS i 43.3 43.5 43.3 38.1 37.5 40.3 44.8 44,2 HO.1
PETROLEUM I 40,0 46.2 45.6 45.0 41.8 39.1 39.1 40.5 47.8
CHEMICAL : 44.6 47.6 47.6 47.4 48.6 48.9 48.3 49.8 485
SUBTOTAL (a) : 35.7 38.4 38.0 38.6 37.6 3Y.5 39.7 40.1 43.0
OTHER MANUFACTURING (a)1 40,3 38.1 39.7 40,8 40.4 45.9 42,2 41.9 42,2
TUTAL MANUFACTURING : 38.9 40.6 40.0 39.4 38.7 41.7 41.0 41.3 44.0

SOURCE: BASED ON DATA FROM SCILENCE STATISTICS CENTRE

(a) AVERAGE FIGURES




R&D PERSONNEL BY OCCUPATIONAL CATEGORY IN 1977

E1l9

PROFESSIONALS SUPPORT STAFF TOTAL
SCIEN. ADMIN. SUBTOTAL TECH., OTHER SUBTOTAL
& ENG. SUPPORT
|
PRIMARY METALS | 472 75 547 623 278 901 1,448
|
MACHINERY | 576 70 646 5806 639 1,225 1,871
|
TRANSPORT. | 955 45 1,000 848 705 1,553 2,553
EQUIP. |
|
ELECTRICAL | 2,440 125 2,565 1,491 1,062 2,553 5,118
PRODUCTS |
|
PETROLEUM | 350 27 377 319 93 412 789
|
CHEMICAL | 1,084 11l 1,195 810 457 1,267 2,402
|
SUBTUTAL | 5,877 453 6,330 4,677 3,234 7,911 L4,241
|
OTHER | 1,225 191 1,416 1,301 664 1,965 3,381
MANUFACTURING |
|
TUTAL | 7,102 644 7,746 5,978 3,898 9,870 17,622
MANUFACTURING | :
SOURCE:

BASED ON DATA FROM SCLENCE STATISTICS CENTRE
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R&D PERSONNEL BY OCCUPATIONAL CATEGORY IN 1977
(PERCENTAGE)

PROFESSIONALS SUPPORT STAFF TOTAL

SCIEN. ADMIN. SUBTOTAL TECH. OTHER SUBTOTAL
& ENG. SUPPORT

I

PRIMARY METALS | 32.6 5.2 37.8 43.0 19.2 62.2 160,0
I

MACHINERY | 30.8 3.7 34.5 31.3 34,2 65.5 100.0
I
EQUIP. |
I
PRODUCTS |
I

PETROLEUM | 44,4 3.4 47.8 40. 4 11.8 52,2 100.0
I

CHEMICAL | 44.0 4e5 48,5 32.9 18.0 51.5 10G.0
I

SUBTOTAL | 41.3 3.2 bb. 4 32.8 22.7 55.0 100,0
I

OTHER | 36.2 5.6 41.9 38.5 19.6 58. 1 100,0
HANUFACTURING |
I

TOTAL | 40.3 3.7 44,0 33.9 22.1 5640 100.0
I

MANUTFACTURING

SOURCE: BASED ON DATA FROM SCIENCE STATISTICS CENTRE







SECTION 6

The purpose of Section 6 is to introduce three indicators of
research dntensicty (P&D  expenditure as a percent of value !
added;  R&D expenditure as a percent of total shipments;

and  RE&D pevsonnel as  a  percent ol  total cuplaywment).

Hanufacturing industries ary classilficd by research it
. ' ﬁ
intensity anct the «characteristics of veach gproup arve : g

cxamined.




INDICATORS OF RESEARCH TIWNTLENSITY TH MNMAMUFACTUPING

Indicators of rescarch dintensity relate the amount of R&D
conducted in an industry to other indicators of cconomic
activity in the industry. The threc wmost frequently used
indicators of research intensity are: a) R&D cxpenditure as
a percentage of value added; bh) RED expenditure .as a
percentape of total shipments {(or gross production); and c)
T4 Personnel as a percentage of total employment.

A comparison of the three indicators for total nmanufacturing
is presented in Table 6.1. All three indicators of resocvarch
intensity show a decline in the ecarly 1970°s fFollowed by a
moderate vecovery In later years.

INDICATORS OF RESEARCH TINTENSITY IN MANUFACTURING

(PERCENTAGE)

R&D/VA (2) R&D /TS (b) R&D PERS/TE(c)
1971 1.75 0.71 1.06
1972 1.48 0.60 -
1973 1.38 0.55 0.95
1974 1.35 0.53 : -
1975 1.46 0.55 1.06
1976] 1.41 0.53 -
1977] 1.48 0.55 1.03

SOURCE: BASED ON DATA FROM STATISTICS CANADA CAT.
13-212 (1977 & 1978) AND MAPID

(a) INTRAMURAL R&D EXPENDITURE AS % OF VALUE
ADDED

(b) INTRAMURAL R&D EXPENDITURE AS 7% OF TOTAL
SHIPMENTS

(c) R&D PERSONNEL AS 7 OF TOTAL EMPLOYMENT

Table 6.l--Indicators of Resa@arch Intensity
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a} Valuce Added

F&D expenditure in manufacturing declined from 1.75% of
value added din 1971 to 1.48% din 1977 (Appendix Tables
Tl1-F3)., Amonpg the six most research intensive industries,
only petroloum and transportation equiprnent recorded overall
inercases 1n  raescarch intensity Dbetweeon 1971 and 1977
(Fipure 6.1). The petroleum industry also displayed the most
volatile behaviour over that period, fluvctuating hetween 4%
and &4 of value added.

Although the electrical products industry was the most
research intensive industry, there was a sipnificant decline
in its rescarch intensity from 1971 to 1972. GSince 1972,
howvever, claectrical products have maintainaed B&D
expendifures cqual to approximately 0% of value added.

INTRAMURAL R&D EXPENDITURE A5 X OF VALUE ADDED

(PERCENTAGE )
12 i2
11 L J 11
LEGEND
101 ——rre——— 1 ELECTRICAL PRODUCTS 1@
---------------- 2 PETROLELUM 9
9t —ssam—ueme 3 MRCHINERY b
N o ———— 4 CHEMICAL
BEL — — — — 5 PRIMARY METAL le
6 TRANSPORTATION EQUIPMENT
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e 17 ¢
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YEARS

SOURCE 3 BASED ON DATA FROM STATISTICS CANADA CAT. 13-212
(1977 & 19782 &N RPID

Figurce 6.1-~R&D Expenditure as a per cent of Value Added
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b) Total Shipments

R&D) expenditure in manufacturing declined from G.71%Z of
total shipments in 1971 to 0.55% in 1977 (Appendix Tables
F4~F5). Except for the petrolecum industry, which drops fronm
second to fifth place, the ranking of dindustries by research
intensity is the same using the shipwents or valuce added
indicator. However, the trends in research intensity by
industry are more stable when based on the shipments
indicator (Figure 6.2).

A

INTRAMURAL 'R&D EXPENDITURE AS % OF TOTAL SHIPMENTS

(PERCENTAGE)
10 10
9L 48
LEGEND
gl —————— 1 ELECTRICAL PRODUCTS la
--------------- 2 MACHINERY
—————— — 3 CHEMICAL
L ) me————— 4 PRIMARY METAL d7
e e § PETROLEUM
- emamnsrenmemeeees & TRANSPORTATION EQUIPMENT
p 8L 48 P
E E
R R
¢ 8L 45 c
E E
N N
T 4 L Jd 4 T
3 “\
_/ 3
Bl Je
1 :“ﬁn*:“""““*m—-—m:.'.‘;': """""""" SIIizmmaszamiiioniy gy
© 4 ] 1 2 H e
1974 1878 1973 1974 1975 1978 1977
Y%ARS

SOURCE ¢ BASED ON DATA FROM STATISTICS CANADA CAT. 13~212 (1877 & 1978) AND MAPID

Figure 6.2--R&D Expenditure as a per cent of Total Shipments
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c) B&D Peorsonnel

R&EN Personnel in manufacturing has bheen approximately 14 of
total employment from 1971 to 1977 (Appendix Tables FG-TFH).

As in the case with the value added and shiprments
indicators, the same six industries are fdentified as the
most roegsearch intensdive. rieh the personnel dindientor,

rekbroleum becowmes the most research intensive industry,
[ollowed by electrical products and chemicals (Figure 06.3).
The ratio of R&D personnel to total emplayment for the other
three industry proups varies hetween 1.0% and 2.0%.

R&D PERSONNEL AS ¥ OF TOTAL EMPLOYMENT

(PERCENTAGE)
12 ie
gl 49
LEGEND
gl 1 PETROLEMM 18
‘ A R m———— 2 ELECTRICAL PRODUCTS
v e— 3 GHEMICAL
3 T R 4 MACHINERY g7
—— — —. B PRIMARY METAL
— e 6 TRANSPORTATION EGUIPMENT
b sl {6 P
» £
& R
¢ 51 - G
E £
3 M
T T
0 . , )]
1874 1973 1976 1977
YEARS

SOURCE ¢ BASED ON DATA FROM STATISTIGS CANADA CAT. 13-B1@ (1977 & 1978) adl MAPID

Figure 6.3-~R&D Personnel as a per cent of Total Fmployment
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Althouph all three indicators rivoe similar roasults,
intramural RED expenditure as a percentape of value added is
penerally the acceplted index ol roesecarch intensity. Table
6.2 shows the rapking of two=digit SIC manufacturing

industries with respect to the value added index for 1977.

INTRAMURAI, R&D FXPENDTTURFE AS % OF VALULE ADDED TN 1977
(PERCENTAGE)

R&D/VA

FLECERICAL PRODUCTS
PETROLFEUM

MACHINTERY

CHFMECAL
TRANSPORTATION EQUIP 2.14
PRTIMARY METATS 1.95

| 6.28

l

l

l

|

!
MISCKLLANEOUS | 1.01

!

|

|

|

l

i

l

5.50
3.00
2.7

RUBDBER & PLASTIC 0.53
WOOD BASED 0.49
TEXTILE 0.41
FOOD BEV & TORACCO 0.39
METAL. FABRIC 0.30
NOM-ME'T MINERALS 0.28
TOTAL MFG(a) 1.486

SOURCE:  DBaSTD OMN DATA FROM
STATISTICS CAMADA CAT.
13-212 (1978) ARD MAPTD

{a) INBUSTRIES WI'TH MO RE&ED
INCLUDLE LEATRER, KNITTING
MILLS, CLOTIING, AND
CRINTING

Table 6.2--Relative Research Intensity of Manufacturing
Industries -

»

TR
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RESEARCH INTENSIVE MANUFACTURING INDUSTRIES

Selected industries are further disagpregated into
three-digit SIC industries to give a better view of relative
rescarch intensitiese. Chart 6.1 lists these selected

industries and their respective sub=catepories. The trends
displayed by the three indicators for these three=dipil S1C
industries are available in Appendix Tables 19-Fl1 and the
actual values of R&D expenditure, value added, Ctce, are
available in Appendix Tahles TFl12-Fl6.

CLASSIFICATION OF SELECTED INDUSTRIES
INTO THREE-DIGIT SIC INDUSTRILES®

Pulp and Paper (0.88)

\

{(0.49) Wood Based

/

Other Wood (0.06)

Ferrous (0.72)
(1.95) Primary Metal

Non~Ferrous (3.60)

Business Machines (8.86)
(3.00) Machinery

N

Other Machinery (2.33)

(2.14) Transportation _~Aircraft and Parts (19.48)

EQUleent<<::\sother Transportation Equipment (0.31)

_~—~Pharmaceuticals (6.27)
{(2.77) Chemical

Other Chemicals (2.05)

*Figures in brackets are intramural R&D as a per cent of value
added for 1977.

Chart 6.1=--Sub-categories of Seclected Industries
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An ontiroely different picture appears when three-dipit 871G
industries arce introduced inteo the ranking of manufactnring
industries by rescarch intensity. The Tour levels of
rescarech intensity chosen are asn foellows:

1Y Highly research intensive industries Thave TR&EDJSVA
ratios of over 3.0% and B&D PERS/TE ratins greater than
2200

2) Medium research intens ive fndustrion have RED/VA

ratios hetween 1.0% and 3.0% and RED FLRS/TE ravios preator
than |1 .0%;

3) Low researeh intensive industries have PER/VA rTarlos
ol less than L.0% and R&D PERS/TE ratios less rhan oD

Ay

4) No resecarch.

Fased on this claassifleation scheme, resvarch intens iy in
hipghty resoeareh intensive industrios, whoether peasured by
the value added or the personnel indiceator, ds  at least
twico the averapoe for total manufaectnring. 1n e d Lum

ragearch intensive industries, research intensity Ls preater
than the average for total manulncturingp.

INDICATORS QF RESEARCI INTENSITY FOR 1977

{PERCENTAGE)
R&D VA RE&D
PERS/TE

| ALRCRAFT & PARTS | 19.48 8.98
| PUSIKESS MACHINES ] 8.86 6.21
HIGHLY RESEARCK INTENSIVE| ELECTRICAL PRODUGTS | 6.28 4,62
{ PHARMACEUTIGALS | 6.27 5.66
| PETROLEVH | 5456 hah2
| PRIM MET (NON-FERR} | 3.60 2.1

1
MEDTUM RESEARCH 1INTKNSIVE} UTHER MACHINERY | 2,33 1.69
| OTRER CHEMIGAL : 2.05 2,45

|
| MISCELLANEOUS | 1.01 0.56
| PULP & PAPER | 0.88 0.85
| PRIM MET {FERR) ] 0.72 0.53
| RURBER & PLASTIC | 0.53 0.48
LOW KESEARCH INTENSIVE | TEXTTLE | .41 0.25
| FOOD BEV & TOBACCO | 0.39 0.39
| OTHER THRANSP EQUIP | 0,31 0.38
| METAL FABRIG | 0.30 0.26
| MON-MET MINLRALS | 0.28 0.33
| OTHER Woon I 0.06 0.05

[
| TOTAL MFG | L.48 1.02

SOURCR: BASED ON DATA FROM STATISTICS CANADA CAT. 13-212 (1978) AND
MAPID

Table 6.3--Relative Tesearch Intensity of Manufacturing
Industries
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Figure 6.4 shows the trend in research intensity for the

cight industries identified in Table 6.3 as rescarch
intensive. The trends in the two most research intensive
industries, aircraft & parts and business wachines, stand 1in
sharp contrast to one anothor. Rescarch intensity 1n
aircralt & parts has bheen characterized by a fluctuating but
upward ctrend while Iin business machines, there has  beon a
precipitous decline (Appendix Table FlV).

INTRAMURAL R&D EXPENDITURE AS X OF VALUE ADDED

(PERCENTRGE )
3e 30
281 J 28
€6 | | LEGEND 4 28
24 e 4 AIRCRAFT & PARTS 124
1 2 BUSINESS MAGHINES
V-3 I v — 3 ELECTRICAL PRODUCTS 1eae
________ 4 PHARMACEUTICALS
28l | — e 5 PETROLEUM =)
—— . & PRIMARY METALS (NON-FERR)
P 18] | s 7 OTHER MACHINERY 18 P
£ ) OTHER CHEMICAL E
R 416 R
¢ ¢
E 114 E
R N
T 4 1a T
10 110
B ‘_‘n\\ R e S
T
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SOURCE t BRSED ON DATA FROM STATISTICS CANADA CAT. 13-218 (1977 & 1978) AND MAPID

Fipure 6.4--Trend of Research Intensities

A e T A A, T




Pape 9

Chart 6.2 examines the distribution of R&D expenditure and
personnel in 1977 for cach @group of industries, after
classification by research intensity. The highly rescarch
intensive industries accounted for almost 70%Z of all
nanufacturing R&D expenditure and employed almost 60% of the
'8N personncl (Appendix Tables T18 and ¥19).

— LOW (19.8%)

hY

HIGH (68.7%)

™~
Qs i e MEDIUM {(14.4%)

R&L EXPENDITURES

7 = LOW (24.3%)
/[ N 7

L \
/ g___,mﬂA
HIGH (S8.7%) ' |

— [ —

B N MEDIUM (17.0€%)

R&D PFERSONNEL

Chart 6.2=-=-Distribution of R&D Fxpenditure and Personnel
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Nigh and medium rescarch intensive industries accountoed for HiS
abont one-quarter of value added, total shipmenis, and tobal }
cmployment In manufaecturing in 1977 (Chart 6.3). The larpoe 1
share attributced Lo low research intensive industrics is !
; . . . 2k
primarily a reflection of three  dindustry  proups (food, J i
hoveriape & tobacoos ey ol hasod products; and othor !f?i
Lransportation  aequipment), witiaeh Lopether acecountoed far .*é
about 40% to 507 of all manufacturinpg activity, depending on : i
. : . m N . ' 3!
Lhe chofece of Indicatayr {(Appendix Tables FI8 and i"19). . ,i{g
B i
; jit
: }‘!
FOOD (13.6K) \ .,OTHER TRANSP EQ (R.4X2? | '{1
N, NO RESEARCK (13.8%) ' H
Y . i
UCOL BASED (16.2X%) .. ,/ ) . ';l:
‘\ R@"HIGH (13.8%) - i
LOW (G4.7%) - \qj> o i
i

‘ |
“MEDIUM (8.6%) co

OTHER (2a.5%) /

TOTAL EMPLOYMENT o

v ————————

rI.III)II)D BASED (13.5%})

OTHER TRANSF EG (18.8%) ~

M _HIGH (18.9%)
R
Lou te7.9%) — &y =)

X I %} -
FOOD (17.8%) = P _% MEDIUM (8.9%X)

= “NO RESEARCH (6.3X%) L
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Y
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Chart 6.3--Distribution of Valuec Added, Total Shipments, and o l
Total Tmployment !
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Table 6.4 relates R&D  expenditure of rescarvch intensive
industries to their profit after tax. Recanse of the
cyclical wvolatility of profits, the figures in Table 6.4
compare average R&D expenditure to average profit after tax
over the period 1972-1976 (Appendix Tables TF20 and F21).

Threao fairly distinct proups enerpe from this
classification:

1) R&D  expenditures arce significantly greater than
profits (aircraft & parts);

2) R&D expenditures are less than total profits but are
atill a sipnificant proportion of this total (electrical
products, non-ferrous primary metals, other machinery, and
pharmaceuticals);

3) R&ND expenditures aroe a small and roetatively

insignificant proportion of total profit after tax (business
nachines, other chemical, and petroleum).

INTRAMURAL R&D EXPENDITURE AS 7% OF PROFIT AFTER TAX

(PERCENTAGE)

R&D /PROF (a) R&D /VA(a)
ATRCRAFT & PARTS | 413,02 14.58
ELECTRICAL PRODUCTS | 69.72 5.91
PRIMARY METALS (NON-FERR) | 60.60 3.91
OTHER MACHINERY | 59.78 2.29
PHARMACEUTICALS | 55.04 6.06
BUSINESS MACHINES | 16.73 9.28
OTHER CHEMICAL | 14.42 2.01
PETROLEUM | 4.70 4.46
AVERAGE (b) | 25.74 4.53

SOURCE: BASED ON DATA FRGM STATISTICS CANADA CAT.
13-212 (1978) AND MAPID

(a) AVERAGES OF R&D EXPENDITURE, PROFIT AFTER TAX,
AND VALUE ADDED FOR THE PERIOD 1972-1976 ARE
USED

(b) AVERAGE OF THE ABOVE 8 INDUSTRIES

Table 6.4~-R&D Expenditures as a per cent of Profir After
Tax







INTRAMURAL R&D EXPENDITURE AS %
(PERCENTAGE (b))

OF VALUE ANDED IN MANUFACTURING

YEARS
1971 1972 1973 1974 1975 1976 1977

|
TOOD & BEVERAGE AND [ 0.45 0.44 0.38 0.41 0.43 0.38 0.39
TOBAGCO |
RUBRBER AND PLASTIC ! 0.75 0.67 0.56 0.50 0.51 0.52 0.53
LEATHER I 0.00 0.00 0.00 0.00 0.00 0.00 0.00
TEXTILE I 0.53  0.48  0.43  0.29  0.48  0.53 0.4l
KNITTING MILLS ! 0.00  0.00  0.00  0.00  0.00  0.00  0.00
CLOTHING I 0.00  0.00  0.00  0.00  0.00  0.00  0.00
HOOD BASED (a) } 0.62  0.50  0.40  0.41  0.50  0.50 o.agé
PRINTING : 0.00  0.00  0.00  0.00  G.00  0.00  0.00 |
PRIMARY METAL } 2.11  2.07  1.68  1.73  2.14  2.23 1.95&
METAL FABRICATING : 0.48  0.36  0.35  0.25  0.36  0.27 5
MAGHINERY ! 4.58  3.97  3.34  3.04  3.14  2.83
TRANSPORTATION } 1.65  1.73  2.11  1.60  1.70  1.84
EQUIPMENT |
ELECTRICAL PRODUCTS : 8.89  6.15  5.77  5.85  5.92  5.89
NON-METALLIC MINERALS : 0.34  0.42  0.42  0.42  0.33  0.26
PETROLEUM l 4.02  4.00  3.38  4.34  5.36  4.62
CHEMI CAL ‘ 3.25  3.00  2.82  2.48  2.70  2.7%
MISCELLANEOUS I 1.17  0.92  0.95  1.06 1.20  0.93
TOTAL ‘ 1.75  1.48  1.38  1.35  1.46  1.41

SOURCE: BASED ONM DATA FROM STATISTICS CANADA CAT. 13-212 (1977 & 1978) AND

MAPID
(a) INCLUDES "FURNITURE & FIXTURES" AND "PULP & PAPER". '
|
(b) ZERO ENTRIES IMPLY THAT FIGURES ARE EITHER NOT AVAILABLE OR THE AMOUNT

IS TOO SMALL TO BE EXPRESSED.

!
i

3 eserer



INTRAMURAL R&D EXPENDITURE IN MANUFACTURING

(MILLIONS OF CURRENT DOLLARS (b))

e e e,

YEARS
1971 1972 1973 1974 1975 1976

' ;
FOOD & BEVERAGE AND | 16.1 17.2 17.1 20.8 24.6 24.0 3
TOBACCO | j
RURBER AND PLASTIC : 4.9 5.1 5.0 5.1 5.3 6.1 é
LEATHER : 0.0 0.0 0.0 0.0 0.0 0.0 0
TEXTILE : 4.0 4.2 4.3 3.4 5.3 6.4 %
KNITTING MILLS : 0.0 0.0 0.0 0.0 0.0 0.0 'o.é
CLOTHING ; 0.0 0.0 0.0 0.0 0.0 0.0 o.p
WOOD BASED (a) : 19.9  19.6  20.2  26.2  29.5  34.0 ;37.}

o
PRINTING ; 0.0 0.0 0.0 0.0 0.0 0.0 0{0
PRIMARY METAL | 38.8 40.6  38.9  50.4 63.0  67.4 371{1
METAL TFABRICATING : 9.0 7.4 8.6 7.9 9.9 9.5 ;11;5
MACHINERY : 46.3  45.5 447 54,3 64,2 59.1 §6752
TRANSPORTATION i 45.5  54.5  77.3  68.4  71.7  8l.6 uxs{9
EQUIPMENT i !
ELECTRICAL PRODUCTS ; 140.3  109.9 120.4 147.3  155.8  161.8 ;178,1
NON-METALLIC MINERALS ; 3.0 4.2 4.8 5.7 4.9 4.2 4?7
PETROLEUM : 17.5  18.6  19.6  42.5  46.4 47,3 5 7#.6
CHEMICAL { 51.5 50,2 55.8  63.9  71.8  78.5 8%.8
MISCELLANEOUS : 8.3 7.4 8.7  1l1.7  13.9  12.0 ; 1?.6.3
A

TOTAL : 405.7  384.6  425.3  507.5  566.2  568.2 ' 692.1 ||
SOURCE: BASED ON DATA FROM STATISTICS CANADA CAT. 13-212 (1977 & 1978)
(a) INCLUDES "FURNITURE & FIXTURES" AND "PULP & PAPER".
(b) ZERO ENTRIES IMPLY THAT FIGURES ARE EITHER NOT AVAILABLE

IS TOO SMALL TO BE EXPRESSED.

OR THE AMOUNT

|
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SOURCE: BASED ON DATA JFROM MAPID

(a) INCLUDES "FURNITURE & FIXTURES" AND "PULP & PAPER".

46,776,211

F1
VALUE ADDED IN MANUFACTURING
(MILLIONS OF CURRENT DOLLARS)
YEARS
1971 1972 1973 1974 1975 1976 1977

| é
FOOD & BEVERAGE AND | 3,596.7 3,900.0 4,488.8  5,072.6  5,710.4  6,259.7 6,982.1
TOBACCO | ]
RUBBER AND PLASTIC } 649.4 762.8 885.4 1,029.8  1,031.0 1,169.8 1,325.7 :
LEATHER : 219.2 224.4 248.2 291.6 316.5 363.4 35%.6
TEXTILE : 751.1 873.3 1,001.9 1,173.8  1,099.8 1,206.4 1,302.8
KNITTING MILLS ! 202.9 218.3 245.5 277.3 294.5 302.1 297.5
CLOTHING { 71642 801.3 903.1 1,024.5 1,143.2 1,312.4 i,zeb.g
WOOD BASED (a) = 3,235.6 3,889.7 5,048.8 6,392.8  5,884.0  6,851.4  7,558.2
PRINTING ‘ 1,125.3 1,263.7 1,484.6 1,700.3 1,899.4  2,113.3  2,282.9
PRIMARY MITAL 1 1,841.8 1,960.6 2,308.9 2,911.8  2,948.2 3,027.3 3,6%4‘0
ME'TAL, FABRICATING ‘ 1,889.3 2,049.4 2,437.7 3,190.9 3,278.3  3,565.3 3,6%9;0
MACHINERY i 1,010.5 1,144.9 1,337.3 1,785.5  2,046.8 é,089.0 2,240.0
TRANSPORTATION : 2,756.6 3,151.0  3,664.0  4,276.0  4,208.5  4,762.3  5,467.0 1
EQUIPMENT | ; 7 aK
ELECTRICAL PRODUCTS : 1,578.2 1,787.9 2,086.4  2,520.0  2,631.8  2,746.6 2,8%5.65
NON-METALLIC MINERALS} 889.3 1,010.1 1,149.8 1,346.6 1,502.4 1,627.3 },6?2.9:
PETROLEUH : 435.3 465.5 580.7 978.3 866.0 1,024.2 v1,2%7.9[
CHEMICAL ‘ 1,582.5 1,676.0 1,975.6 2,579.0  2,663.0  2,842.0 :3,1?5.3 1
MTSCELLANEOUS 1 708.2 802.8 919.7 1,103.6  1,160.1 1,290.6 j1,344.0
TOTAL I 23,187.9  25,981.7 30,766.5 37,654.5 38,683.7  42,553.3 l




INTRAMURAL R&D EXPENDITURE AS 7% OF TOTAL SHIPMENTS
(PERCENTAGE (b))

YEARS

1971 1972 1973 1974 1975 1976 1977

FOOD & BEVERAGIE AND

G.15 0.14 0.12 0.12 0.13 0.12 0.12}
TOBACCO

RUBBER AND PLASTIC 0.37 0.34 0.27 0.22 0.23 0.23 0.24

LEATHER 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TEXTILE 0.22 0.20 0.18 0.13 0.20 0.22 0.17

KNITTING MILLS 0.00 0.00 0.00 0.00 0.00 0.00 0.00

CLOTHING 0.00 0.00 0.00 0.00 0.00 0.00 0.00

WOOD BASED (a) 0.26 0.22  0.18 0.19 0.23 0.22 0.22

PRINTING 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PRIMARY METAL 0.87 0.86 0.68 0.67 0.84 0.86 0.78

METAL FABRICATING 0.23 0.18 0.17 0.12 0.15 0.13 0.14

2.05 1.77 1.51 L4l 1.42 1.25 1.33

MACHINERY S
TRANSPORTATION 0.50  0.53  0.64  0.49  0.46  0.47  0.53 )
EQUIPMENT o i

ELECTRICAL PRODUCTS 4.00 2.85 2.72 . 2.74 2.69 2.70 2.99

|
|
|
|
|
|
|
|
|
|
|
|
|
I
|
l
|
|
|
|
|
|
|
|
l
|
|
|
|
NON~METALLIC MINERALS |
|
|
|
|
|
|
|
|

0.18  0.23  0.22  0.22  0.17  0.13 0.11
PETROLEUM 0.80  0.73  0.62  0.79  0.76  0.67 0.81 |
CHEMICAL 1.51 1.38 1.30 1.14 1.16 1.16 1.1? g
MISCELLANEOUS 0.61  0.49  0.50  0.54  0.60  0.47 0.5? Q
TOTAL 0.71  0.60  0.55  0.53  0.55  0.53 6.55

SOURCE: BASED ON DATA FROM STATISTICS CANADA CAT. 13-212 (1977 & 1978) AND

MAPID A !
(a) INCLUDES "FURNITURE & FIXTURES" AND "PULP & PAPER". :
(b) ZERO ENTRIES IMPLY THAT FIGURES ARE EITHER NOT AVAILABLE OR THE AMOUNT |

IS TOO SMALL TO BE EXPRESSED. : %

SO —



VALUE OF TOTAL

SHIPMENTS IN MANUFACTURING
(MILLIONS OF CURRENT DOLLARS)

rh

3
b

SOURCE: BASED ON DATA FROM MAPID

(a) INCLUDES “FURNITURE & FIXTURES" AND "PULP & PAPER".

YEARS !
1971 1972 1973 1974 1975 1976 {977§f
| T |
FOOD & BEVERAGE AND |  10,893.2  12,094.1 14,498.5 17,318.6 19,564.7  20,692,9  22,561.6]
TOBACCO | T ;
RUBBER AND PLASTIC 1 1,308.8  1,498.5  1,833.9  2,299.0  2,333.5  2,632.8 .2,9%3.3f:
LEATHER { 454.2 487.0 553.6 621.8 663.7 767.8 756.3?1
. t N
| TEXTILE i 1,824.8  2,070.7  2,345.5  2,657.6  2,611.5  2,889.5 3,1;4.9é§
KNITTING MILLS ; 461.7 475.8 541.8 614.0 638.2 644.7 6%2.22i
CLOTHING I 1,533.4  1,706.9  1,930.8  2,197.8  2,452.4  2,764.6 2’8?3'955
WOOD BASED (a) } 7,534.2  8,953.4 11,068.3 13,765.0 13,069.0  15,497.1 17,0%3.5?1
PRINTING { 1,734.3  1,943.1  2,257.7  2,650.7  3,006.5  3,358.0 3,699.£f.
PRIMARY METAL { 4,475.1  4,743.3  5,727.9  7,545.9  7,510.9  7,873.0 9,430.{;i
METAL FABRICATING I 3,882.6  4,196.5  4,998.5  6,458.7  6,814.5  7,469.2 7,%36.%;j
MACHINERY { 2,253.2  2,567.1  2,968.1  3,841.1  4,534.8  4,728.5 ‘5,657;%
TRANSPORTATION { 9,021.8 10,242.3 12,172.7 14,041.5 15,674.0 18,522.8 zz,!zz.ﬁ
EQUIPMENT | , (1 gt :
ELECTRICAL PRODUCTS : 3,503.9  3,858.9  4,429.3  5,374.2  5,790.0  5,994.5 5,?50.;
NON-METALLIC MINERALS, 1,650.5  1,851.3  2,133.9  2,539.0  2,857.2  3,143.7 3'12“'é
PETROLEUM { 2,192.5  2,532.2  3,181.1  5,352.4  6,133.2  7,099.9 8,637
CHEMICAL { 3,400,5  3,627.3  4,298.2  5,595.6  6,170.8  6,788.7 7,104.§v
MISCELLANEOUS I 1,354.7  1,512.0  1,750.1  2,157.5  2,323.8  2,549.4 z,?os.éz
TOTAL } 57,479.4  64,360.3  76,689.8  95,030.2 102,148.6 113,417.0 ;26,264.5




R&D PERSONNEL AS 7% OF TOTAL EMPLOYMENT IN MANUFACTURING
. (PERCENTAGE (b))

YEARS

1971 1973 1975 1977

TOOD & BEVERAGE AND TOBACCO 0.25 0.27 0.37 0.39

RUBBER AND PLASTIC 0.56 0.38 0.41 0.48

LEATHER 0.00 0.00 0.00 0.00
TEXTILE 0.33 0.30 0.29 0.25
KNITTING MILLS 0.00 0.00 0.00 0.00
CLOTHING 0.00 0.00 0.00 0.00

WOOD BASED (a) 0.45  0.37 0.42 0.41

PRINTING 0.00  0.00  0.00  0.00
‘ METAL FABRICATING 0.19  0.18  0.24  0.26
MACHTNERY 1.63  1.74  2.37  2.13

TRANSPORTATION EQUIPMENT 1.26 1.15 1.38 1.54

ELECTRTCAL PRODUCTS 4.54 3.78 4.16 4.62

NON-METALLIC MINERALS

I

I

I

I

I

|

I

|

|

|

I

|

I

|

I

I

|

PRIMARY METAL | 1.52  1.62  1.70 1.2l

I

I

I

|

I

I

|

|

|

|  0.36  0.34  0.33  0.33
I
I
I
I
I
I
I
I

PETROLEUM 4.21 4.26 4.66 hob2
CHEMICAL 3.34 3.19 3.25 3.01
MISCELLANEOUS 1.65 1.29 0.70 0.56
TOTAL 1.06 0.95 1.06 1.03

SOURCE: BASED ON DATA FROM STATISTICS CANADA CAT. 13-212
(1977 & 1978) AND MAPID

(a) INCLUDES "FURNITURE & WiXTURES" AND "PULP & PAPER".

(d) ZERO ENTRIES IMPLY THAT FILGURES ARE EITHER NOT

‘ AVAILABLE OR THE AMOUNT IS TOO SMALL TO BE

EXPRESSED.




R&D PERSONNEL

IN MANUFACTURING

"7

(NUMBER (b))
YEARS
1971 1973 1975 1977
|
FOOD & BEVERAGE AND TOBACCO | 571 629 859 913
RUBBER AND PLASTIC % 252 205 216 266
LEATHER { 0 0 0 0
TEXTILE : 232 234 205 166
KNITTING MILLS I 0 0 0 0
CLOTHING ‘ 0 0 0 0
WOOD BASED (a) = 1,136 1,063 1,141 1,129
PRINTING 1 0 0 0 0
PRIMARY METAL } 1,736 1,886 2,046 1,448
METAL FABRICATING ‘ 255 257 360 385
MACHINERY 1 1,155 1,417 2,189 1,871
TRANSPORTATION EQUIPMENT ! 1,892 1,991 2,201 2,553
ELECTRICAL PRODUCTS ‘ 5,595 4,838 5,239 5,118
NON-METALLIC MINERALS I 185 188 185 172
PETROLEUM : 653 686 804 789
CHEMICAL { 2,586 2,464 2,612 2,462
MI SCELLANEOUS } 951 808 455 350
TOTAL % 17,199 16,666 18,512 17,622
SOURCE: BASED ON DATA FROM STATISTICS CANADA CAT. 13-212
(1977 & 1978)

(a) INCLUDES "FURNITURE & FIXTURES" AND "PULP & PAPER".
(b) ZERO ENTRIES IMPLY THAT FIGURES ARE EITHER NOT

AVAILABLE OR THE AMOUNT IS TOO SMALL TO BE

EXPRESSED .«




TOTAL EMPLOYMENT

TN MANUFACTURTMNG

i

TOTAL

1,628,404

SOURCE: BASTD ON DATA FROH MAPID

(a) INCLUDES "FURNITURE & FIXTURRS' AND "PUlLP & paprrpt,

1,751,060

1,741,199

(NUMBER)
YEARS

1971 1973 1977

FOOP & BEVERAGE AND TOBACC) 227,995 230,915 231,791
RUBBER AND PLASTIC héy, 672 54,377 55,699
LEATHER 27,930 27,251 23,456
TEKTILE 69,350 76,863 65,508
RNTTTING MILLS 23,919 25,879 20,628
CLOTHING 98,457 104,300 94,939
WOON BASED (a) 254,576 283,749 276,774
PRINTING 84,110 90,593 91,760
PRIMARY METAL 114,314 116,462 119,219

MIETAT, FABRICATING 137,015 144,921 146,735

MACIITNERY 71,062 81,640 87,657

TRANSPORTATION EQUIPMENT 150,155 173,358 165,287

FLECTRIGAL PRODUCTS 123,181 127,928 110,813

NON-MNETALLIGC MINERALS 51,291 55,949 52,518

PETROLEUN 15,517 16,087 17,849

CUHEMICAL 77,377 77,328 £1,805

HI SCELLANEOUS 57,483 62,426 61,977

1,704,415

e e e e e
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INTRAMURAL RE&D AS Z OTF VALUIL ADDED TN MANUFACTURTNG
{PFRCENTAGT)

1971 1972 1973 1974 1975 1976 1977
| PULI" & PAPER | 1.05 0.%4 0.78% 0.82 0.78 0.83 0.88
WOOD BASED | OTHRR WOOD | 0.06 0,06 0.03 4,07 0,10 0.07 0,06
I TOTAL | 0062 0.50 0,40 0.41 0.50 0.50 0.49

| :

l .
| FRRROUS | 0.81 0.94 0.66 0.73 0.78 0,72 0.72
PRIMARY METALS| NON-FERROUS b 3.95 3.76 3.42 3.29 4,18 4,70 3.60
' | TOTAL | 2.11 2.07 1.68 1.73 2.14 2.23 1.95

] H

] i
| BUSINESS MACHINES | 17.33 14.77 10.43 8,40 7.9i 7.30 8.86
MACH INERY | OTHER MACHINERY | 2.83 2.32 2,22 2.21 2.4% 2.21 2.33
i TOTAL | 4.58 3.97 3.34 3.04 3.14 2,83 3.00

| 1

| |
| ATRCRAWT & LPARTS | 12,49 13.78 16.41 13.97 13.06 15.57 19.48
. TRANSP . BOULP. | OTHER TRANSP, BQUIP.] G35 0045 0046 0035 0018 Q.34 0031
| TOTAL | 1.65 1.73 2.11 1.6D 1./70 LJe4 2,04

| .

| .
| PUARMACFUTICALS | 5.58 5.88 5.9 5.E0 AL12 G.4B HL27
CHEMTCAL | OTINER CHENTCALS PoLu42 2,26 2,00 Lo8% 1.0 2.02 0 2.0%
| TOTAL | 2.24 3,00 2.82 2.48 2.70 2.6 2.77

SOURCE:  BASED ON DATA FROM STATISTTCS CANADA CAT. 13-212 (14977 & 1978) AND

MAPID

e i+ AL A S P U Y AT P S T T 1 i L P A A B T TR



INTRAMURAL R&D AS % OF TOTAL SHIPMENTS

IN MANUFACTURING

Lo

(PERCENTAGE) ‘
:
o
o
1971 1972 1973 1974 1975 1976 1977
| PULP & PAPER | 0.45 0.39 0.34 0.30 0.35 0.37 0.387
WOOD BASED | OTHER WOOD | 0.03 0.03 0.02 0.03 0.04 0.03 0.03
| TOTAL | 0.26 0.22 0.18 0.19 0.23 0.22 0.22]
| .|
n L
| FERROUS | 0.38 0.43 0.32 0.32 0.32 0.30 0.31]
PRIMARY METALS| NON~FERROUS | 1.38 1.36 1.08 1.06 1.51 1.60 1.33|
| TOTAL | 0.87 0.86 0.68 0.67 0.84 0.86 0,78!
: -
| BUSINESS MACHINES | 7.08 6.26 4.73 4.19 3.63 3.15 3.48
MACHINERY | OTHER MACHINERY | 1.28 1.04 1.00 1.02 1.12 0.98 1.05
| TOTAL | 2.05 1.77 1.51 1.40 1.42 1.25 1,33
| ATRCRAFT & PARTS | 7.08 8.02 10.56 8.08 7.38 9.26 12.49
TRANSP. EQUIP.| OTHER TRANSP. EQUIP.| 0.10 0.13 0.13 0.10 0.10 0.08 0,07
| TOTAL | 0.50 0.53 0.64 0.49 0.46 0.47 0.53
|
| |
| PHARMACEUTICALS | 3.48 3.65 3.55 3.49 3.56 3.56 3,55
CHEMI CAL | OTHER CHEMICALS | 0.62 0.98 0.91 0.81 0.81 0.81 0.79}
| TOTAL | 1.04 1.38 1.30 1.14 1.16 1.16

SOURCE: BASED ON DATA FROM STATISTICS GAMADA

MAPID

AT,

13-212 (1977 & 1978) AND |

.
P
b
;
-
i
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R&D PERSONNEL AS % OF TOTAL EMPLOYMENT IN MANUFACTURING
: (PERCENTAGE)
1971 1973 1975 1977
| PULP & PAPER | 0.85 0.78 0.82 0.85
WOOD BASED | OTHER WOOD | 0.09 0.06 0.07 0.05
| TOTAL | 0.45 0.37 0.42 0.41
|
| FERROUS | 0.35 0.36 0.48 0.53
PRIMARY METALS| NON-¥ERROUS | 3.04 3.46 3.47 2.15
| TNTAL | 1.52 1.62 1.70 1.21
|
| BUSINESS MACHINES | 0.00 0.00 7.25 6.21
MACHINERY (a) | OTHER MACHINERY | 0.00 0.00 1.80 1.69
| TOTAL | 1.63 1.74 2.37 2.13
|
| AIRCRAFT & PARTS | 5.81 4.88 7.08 8.98
TRANSP. EQUIP.| OTHER TRANSP. EQUIP.| 0.40 0.49 0.45 0.38
| TOTAL | 1.26 1.15 1.38 1.54
I
|
| PHARMACEUTICALS | 5.42 5.74 6.57 5.66
CHEMICAL | OTHER CHEMLCALS | 2.89 2.59 2.51 2.45
| TOTAL | 3.34 3.19 3.25 3.C1

v
SOURCE: BASED ON DATA FROM STATISTICS CANADA CAT. 13-212

(1977 & 1978) AND MAPID

(a) ZERO ENTRIES IMPLY DATA ARE NOT AVAILABLE




INTRAMURAL R&D EXPENDITHRLE

IN MAHUFACTUR ING
(MILLIONS OF CURRENT NDOLLARS)

1971 1972 1973 1974
| PULP & PAPER | 19.0 18.5 19.3 24.6
WOOD RASED | OTHER WOOD | 0.9 1.1 0.9 1.6
| TOTAL | 19.9 19.6 20.2 256.2
|
| .
| FERROUS | 8.8 11.0 9.5 13.0
PRIMARY METALS| NON-FERRQUS | 30.0 29.6 29.4 37.4
| TOTAL | 38.8 40.6 38.9 50.4
|
|
| BUSTNESS MACHINES | 21.2 22.5 19.1 20.2
MACHINERY | OTUER MACHINERY I 25.1 23, 25.6 4.1
| TOTAL | 46.3 45.5 44.7 54.3
|
|
| AIRCRAFT & PARTS | 36.8 41.7 02.2 5H4.%
TRANSP. FQUIP.| OTHER TRANSP. TQUIP.| 8.7 12.& 15.1 13.6
| TOTAL | 45.5 S54.5 77.3 68.4
l
I
| PHARMACEUTICALS | 17.5 20.0 22.2 24.5
CHEMICAL | OTHER CHEMICALS | 18.0 30.2 133.6 39.4
| TOTAL | 35.5 50.2 55.8 63.9

SOURCE: BASUD ON DATA FROM STATISTICS CAMADA CAT. 13-212 (14977 & 1978)

|
i
{
!
1"12 i
!
! :
P
| !
! :
! :
b
! ,
!
{
i
i
i .
1975 1976 1977
7.1 32.0 35.3
2.4 2.0 2.1
:'.)0.5 3’4-0 3‘7o/5
; i
13.8 13.5 15.0
49.2 53.9‘ 56.1
63.0 067.4 Zl.y
, .
19.4 18.5 20.5
448 40.0 40,7
64.2 59.1 @7.2
L
57.2 12.8 101.5%-
14.5 14.8 15.4
71.7 &7.6 1}6.9‘
o
28.0 0.8 33.5
/|3.ﬂ /(707 5303
71.6  78.5 86.%
|
|
|
;
|
.
{ [
b
)
i
i
i

s e g e e




VALUE

ANDRED TN MANUFACTUHRTHG

FTLLIONS OF CURREMT DOLLARS)

F1s

1971 1972 1973 1974 1975 1976 1977
| PULP & PAPER ] 1,803.7 1,961.6 2,476.4 3,945.0 3,469.8 3,844.1 4,031.8
WOOD BASED [ OTHER WOOD [ 1,432.0 1,928.1 2,572.4 2,447.7 2,414.2 3,007.3 3,526.4
| TOTAL | 3,235.6 3,889.7 5,048.8 6,392.8 5,884.0 6,651.4 7,558.2
l
I
| FERROUS | 1,083.1 1,173.4 1,448.9 1,773.5 1,772.4 1,880.5 2,095.6
PRIMARY METALS] MOU-FERROUS | 758.7 787.2  R60.0 1,138.3 1,175.8 1,146.8 1,558.4
| TOTAL | 1,841.8 1,960.6 2,308.9 2,911.8 2,948.2 3,027.3 3,654.0
|
|
| BUSINESS | 122.3 152.3 183.1 240.5 245.1 253.3 231.4
MACHINERY | MACHINFES [
| OTHER MACHINERY | 888.1 992.5 1,154.2 1,545.0 1,801.6 1,835.7 2,008.5
| TOTAL | 1,010.5 1,144.9 1,337.3 1,785.5 2,046.8 2,089.0 2,240.0
l
l
| AIRCRAFT & PARTS) 294.8 302.6h 379.0 303.5 438.0 467.5 521.0
TRANSP . EQUIP.| OTHER TRANSP. | 2,461.8 2,848.4 3,285.0 3,882.5 3,770.5 4,294.8 4,946.0
| BQUIP. |
| TOTAL | 2,756.6 3,151.0 3,664.0 4,276.0 4,208.5 4,762.3 5,467.0
- !
l
| PHARMACEUTICALS | 313.8  340.1 374.4 422.3  457.2  475.6  534.5
CUEMICAL | OTHER CHIFMICALS | 1,268.7 1,335.9 1,601.2 2,156.7 2,205.9 2,366.4 2,600.7
| torat | 1,582.5 1,676.0 1,975.6 2,579.0 2,663.0 2,842.0 3,135.3

SOURCE:  BASED ON DATA FROM MAPID



Fl4

VALUE OF TOTAL SHIPMENTS IN MANUFACTURING
(MILLIONS OF CURRENT DOLLARS)

i

‘
r
.
:
1
1
! ]
P
,
|

!
{
:
|
§
i
!
I
|
!
!
i
1
|
;
!
i
I
i
]
!
!
i
|
I
i
{
I
i
]
|

1971 1972 1973 1974 1975 1976

1977

| PULP & PAPER 4,251.0 4,715.1 5,633.8 8,143.8 7,637.1 8,749.1] 9,362.5

WOOD BASED | OTHER WOOD 3,283.2 4,238.2 5,434.5 5,621.2 5,431.8 6,748. o; 7,691.0
| TOTAL 7,534.2 8,953.4 11,068.3 13,765.0 13,069.0 15,497.1/17,053.5,

| FERROUS 2,308.5 2,560.6 3,015.3 4,002.1 4,256.4 4,509.9: 4, 915.3

PRIMARY METALS| NON-FERROUS 2,166.6 2,182.7 2,712.6 3,543.8 3,254.6 3,363.1} 4, 215.5
| TOTAL 4,475.1 4,743.3 5,727.9 7,545.9 7,510.9 7,873, OI 7

:

[

I

I

I

I

I

I

|

|

| i

| BUSINESS MACHINES | 299.2  359.6  403.5  482.5  534.7  588.1] !588. aI
MACHINERY | OTHER MACHINERY | 1,953.9 2,207.5 2,564.7 3,358.6 4,000.1 4&,140.4/ 4,468.4
| TOTAL | 2,253.2 2,567.1 2,968.1 3,84l.1 4,534.8 4,728.5 5,057.2
I
I
I
!
!
I
I
|
I
(

I o
Pl
519.6  519.8  588.8  678.4 7751 786,20 812, 7
8,502.2 9,722.5 11,583.8 13,363.0 14,898.8 17,736.6! 21,209,5
9,021.8 10,242.3 12,172.7 14,041.5 15,674.0 18,522.8 22,022,]
i' II
503.4  547.8  624.6  701.9  787.2  865.7, I943,5
2,897.2 3,079.5 3,673.6 4,893.6 5,383.6 3,923.0 6,760.5
3,400.5 3,627.3 4,298.2 5,595.6 6,170.8 5,788.7 7,704,0

| AIRCRA¥T & PARTS
TRANSP. EQUIP.| OTHER TRANSP EQUIP
| TOTAL

PHARMACEUTICALS
OTHER CHEMICALS
TOTAL

CHEMICAL

i

SOURGE: BASED ON DATA FROM MAPID




R& PERSONNEL IN MANUFACTURING

(NUMBER)

1971 1973 1975 1977
| PULP & PAPER | 1,013 960 1,045 1,056
WOOD BASED | OTHER WOOD | 123 103 96 73
| TOTAL | 1,136 1,063 1,141 1,129

I

|
| FERROUS | 230 252 342 366
PRIMARY METALS| NON-FERROUS | 1,506 1,634 1,704 1,082
| TOTAL | 1,736 1,886 2,046 1,443

|

|
| BUSINESS MACHINES | 0 0 697 535
MACHINERY (a) | OTHER MACHINEKY | 0 0 1,492 1,335
| TOTAL | 1,155 1,417 2,189 1,871

|

I
| AIRCRAFT & PARTS | 1,381 1,267 1,578 2,011
TRANSP. EQUIP.| OTHER TRANSP. EQUIP.| 511 724 623 542
| TOTAL | 1,892 1,991 2,201 2,553

l

|
| PHARMACEUTICALS | 750 841 972 806
CHEMI CAL | OTHER CHEMICALS | 1,836 1,623 1,640 1,656
| TOTAL | 2,586 2,464 2,612 2,462

SOURCE: BASED ON DATA FROM STATISTICS CANADA CAT.

(1977 & 1978)

14=212

(a) ZERO ENTRIES IMPLY DATA ARE NOT AVAILABLE




G

TOTAL EMPLOYMENT IN MANUFACTUBRILHG
(LIUMBER)Y

1971 19735 975 1977

119,709 123,136 127,342 124,463
134,867 160,651 147,405 152,311
254,576 283,789 274,747 276,774

| PULP & PAPER
NOOD PASED | OTHER wOOD
| TOTAT

| FERROUS
PRIMARY MIVPALS | MON-FERROUS
| TUTAL

64,804 69,261 71,268 68,802
49,510 47,201 40,067 50,417
LE4, 314 F10,AG2 120,345 119,219

|
|
I
l
|
l
1
|
|
I
| BUSIHESS MACHINES | 8,606 10,8066 9,013 8,635
MACHTMERY | OTHER MACIHINERY | 62,366 70,774 R2,677 79,022
| TOTAL | 71,062 &1,0h40 92,290 87,657
|
I
l
-
|
I
|
|
|
|

P ATRORAFT & PARTS
OTIHER TRANSEP . RQULP
| TOTAL

23,756 25,9068 22,280 22,382
126,399 147,395 137,353 142,905
150,155 173,358 159,642 165,287

TRANSP . FQUTP.

13,831 14,649 14,793 14,231
63,546 62,679 65,458 67,574
71,300 71,8 BU,P91 Bl 805

_ THARMACEUTICALS
CHEMICATL | OTHER CHENICALS
| TOTAL

SOURCE:  BASED ON DATA FRON MAP D

L ISP L
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INTRAMURAL R&D AS % OF VALUE ADDED
(PERCENTAGE)

RESEARCH
INTENSIVE
TNDUSTRIES

1971 1972 1973 1974 1975 1976 1977‘

ATIRCRAFT & PARTS 12.49 13.78 16.41 13.93 13.06 15.57 19;48v

BUSINESS MACHINES 17.33  14.77  10.43  8.40  7.91  -7.30  8.86°

ELECTRICAL PRODUCTS 8.89 6.15 5.77 5.85 5.92 5.89 6;28:

I

I

|

I

I

|
PHARMACEUTICALS | 5.58  5.88  5.93  5.80  6.12  6.46  6.27
I ool
PETROLEUM | 4.02  4.00  3.38  4.34  5.36  4.62  5.56,
I
I
I
I
I
I
I
I

PRIM MET (NON-~FERR) 3.95 3.76 3.42 3.29 4.18 4.70 3.60‘~

OTHER MACHLINERY 2.83  2.32  2.22  2.21 2,49 2.2l 2.33
OTHER CHEMTCAL 1.42 2.26 2.10 1.83 [.99 2.02 2-05

AVERAGE(a) 5.41  4.79 4.60  4.26  4.53  4.59  4.85

SOURCE: BASED ON DATA FROM STATISTLICS CANADA CAT. L3-=212 (1977 & 1978) AND ;
MAPID b

(a) AVERAGE FOR ABOVE 8 TNDUSTRIES 3
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CHARACTERISTICS OF INDUSTRIES BY RESEARCH INTENSITY FOR 1977 (a)

(PERCENT DISTRLBUTION)

R&D EXP VALUE SHIPMENTS  PROFIT R&D PERS EMPLOYMENT

ADDED

| AIRCR & PARTS | 14.7 1.1 0.6 0.4 11.4 1.3
| BUS MACHINES | 3.0 0.5 0.5 3.4 3.0 0.5
HIGHLY RESEARCH | ELECT PRODUCTS | 25.7 6.1 4.7 3.9 29.0 6.5
INTENSIVE | PHARMACEUTICALS | 4.8 1.1 0.7 1.0 4.6 0.8
| PETROLEUM | 10.3 2.8 7.0 20.3 4.5 1.0
| PRIM MET (NON-FERR) | 8.1 3.3 3.3 0.6 6.1 3.0
| SUBT | 66.7 14.9 16.9 29.7 58.7 13.2

|
MEDIUM RESEARCH | OTHER MACHINES | 6.7 4.3 3.5 1.5 7.6 4.6
INTENSIVE | OTHER CHEMICAL | 7.7 5.6 5.4 6.7 9.4 4.0
| SUBT i 14.4 9.9 8.9 8.3 17.0 8.6

|
| MISCELLANEOUS | 2.0 2.9 2.1 2.6 2.0 3.6
| PULP & PAPER | 5.1 8.6 7.4 7.6 6.0 7.3
| PRIM MET (FERR) | 2.2 4,5 3.9 3.3 2.1 4.0
| RUB & PLASTIC | 1.0 2.8 2.3 0.4 1.5 3.3
LOW RESEARCH | TEXTILE | 0.8 2.8 2.5 0.8 0.9 3.8
INTENSIVE | FOOD BEV & TOBACCO | 3.9 14.9 17.9 15.8 5.2 13.6
| OTHER TRANSP EQU | 2.2 10.6 16.8 11.1 3.1 8.4
| MET FABRICATING | 1.6 7.9 6.3 7.4 2.2 8.6
| NON-MET MINERALS | 0.7 3.5 2.6 3.5 1.0 3.1
| OTHER WOOD | 0.3 7.5 6.1 2.8 0.4 8.9
“ | sSuUBT | 19.8 66.1 67.9 55.3 24.3 64.7

|

|
| LEATHER | 0.0 0.8 0.6 0.3 0.0 1.4
| KNIT MILLS | 0.0 0.6 0.5 0.1 0.0 1.2
NO RESEARCH | CLOTHING | 0.0 2.9 2.3 1.6 0.0 5.6
| PRINTING | 0.0 4.9 2.9 4.7 0.0 5.4
| SUBT | 0.0 9.2 6.3 6.8 0.0 13.5

|
| MANUFACTURING | 100.0 100.0 100.0 100.0 100.0 100.0

SOURCE: BASED ON DATA FROM STATISTICS CANADA CAT. 13-212 (1978) AND MAPID

(a) PROFIT AFTER TAX DATA ARE FOR 1976



CHARACTERISTICS GF INDUSTRIES BY RESEARCH INTENSITY FOR 1977 (a)

EMPL(c);

1

SOURCE:
(a)
(b)

(c) . NUMBER

PROFIT AFTER TAX DATA ARE FOR 1976

MILLIONS OF CURRENT DOLLARS

BASED ON DATA FROM STATISTICS CANADA CAT. 13-212 (1978) AND MAPID

t

N

R&D VA(b)  SHIP(b) PROF(b) R&D
EXP(b) PERS(c)
| AIRCR & PARTS [ 101.5 521.0 812.7 18.8 2,011 22,382
| BUS MACHINES | 20.5 231.4 588.8 153.6 536 8,635
H1GHLY RESEARCH | ELECT PRODUCTS [ 178.1 2,835.6 5,950.3 177.9 5,118 110,813
INTENSIVE | PHARMACEUTICALS | 33.5 534.5 943.5 47.0 806 14,231
| PETROLEUM | 71.6 1,287.9 8,837.8 919.0 789 17,849, -
| PRIM MET (NCN-FERR) | 56.1 1,558.4  4,215.5 29.4 1,082 50,417, |
| SUBT | 461.3 6,968.9 21,348.5 1,345.7 10,342 224,327
| : P
: I ;
MEDIUM RESEARCH | OTHER MACHINES | 46.7 2,008.5  4,468.4 68.4 1,335 79,022, ,
INTENSIVE | OTHER CHEMICAL | 53.3 2,600.7 6,760.5 305.8 1,656 67,574%
| SUBT | 100.0 4,609.3 11,228.9 374.2 2,991 146,596 ..
I ' S
| ; -'
| MISCELLANEOUS | 13.6 1,344.0 2,705.5 119.1 350 ' 61,977, .
| PULP & PAPER | 35.3 4,031.8 9,362.5 346.3 1,056 124,463 °
| PRIM MET (FERR) ] 15.0 2,095.6 4,915.3 148.6 366 : 68,802
| RUB & PLASTIC | 7.0 1,323.7 2,913.3 20.0 266 ° 55,699
LOW RESEARCH | TEXTILE ] 5.3 1,302.8 3,154.9 36.4 166 - 65,508
INTENSTVE | FOODh BEV & TOBACCO | 27.3 6,982.1 22,561.6 713.8 913 231,791
| OTHER TRANSP EQU ] 15.4 4,946.0 21,209.5 503.8 542 142,905
| MET FABRICATING | 11.2 3,699.0 7,936.5 334.3 385 146,735,
| NON-MET MINERALS | 4.7 1,652.9  3,325.6 158.9 172 ; 52,518
| OTHER WOOD | 2.1 3,526.4 7,691.0 124.8 73 '152,31L
| SUBT | 136.9 30,904.1 85,775.6 2,506.0 4,289 1,102,709
l| . : : '
| LEATHER | 0.0 352.6 766.3 15.4 0 ' 23,456
| KNIT MILLS | 0.0 297.5 652.2 4.4 0 : 20,628
NO RESEARCH | CLOTHING | 0.0 1,360.9 2,853.9 7345 0 - 94,939
| PRINTING | 0.0 2,282.9 3,639.2 212.7 0 , 91,760
I SUBT | 0.0 4,293.9 7,911.5 306.0 0 230,783
, .
| MANUFACTURING | 692.1 46,776.2 126,264.5 4,531.8 17,622 1,704,415 ']




120

INTRAMURAL R&D AS 7% OF PROFIT AFTER TAX

(PERCENTAGE) ,
RESEARCH
INTENSIVE
INDUSTRIES
1972 1973 1974 1975 1976:

ATRCRAFT & PARTS 254.27 409.21 480.70 706.17 387.23.

|

l :
BUSINESS MACHINES : 23.78 22.39 18.52 12.65 12.04,
ELECTRICAL PRODUCTS} 88.42 66.67 64.30 54.63 90.95 |
PHARMACEUTICALS { 50.89 53.75 47.30 57.61 65.53 |
PETROLEUM i 4.11 3.00 4.80 5.81 5.15 .
PRIM MET (NON—FERR)% 87.57 43,43 28.01 75.93 183.331 :
OTHER MACHINERY { 57.64 60.09 59.51 61.37 59.36, '
OTHER CHEMICAL { 18.82 18.21 10.97 12.88 15.6d ;f
AVERAGE (a) { 30.73 26.13 21.79 25.09 27.52 f

SOURCEE:  BASED ON DATA FROM STATISTICS CANADA CAT. 13-212 (1978) AND
MAPID

(a) AVERAGE FOR ABOVE 8 INDUSTRIES
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PROFIT AFTER TAX IN MANUFACTURING
(MILLIONS OF CURRENT DOLLARS)

i

RESEARCH §

INTENSIVE g

INDUSTRIES ; %

1972 1973 1974 1975 1976 §

1 '

| )

AIRCRAFT & PARTS [ 16.4 15.2 . 11.4 8.1 18.8 ﬁ

| : 3

BUSINESS MACHINES | 94.6 85.3 109.1 153.4 153.6 | g

I ; -

ELECTRICAL PRODUCTS]| 124.3 180.6 229.1 285.2 177.9 - 3

l

PHARMACEUTICALS | 39.3 41.3 51.8 48.6 47.0 ;
|

PETROLEUM | 452.7 653.6 885.0 799.0 919.0 g

| P

PRIM MET (NON-FERR) | 32.8 67.7 133.5 64.8 29.4 | o

| ]

OTHER MACHINERY | 39.9 42.6 57.3 73.0 68.4 i SR

| [

OTHER CHEMLCAL | 16G.5 184.5 359.2 340.1 305.8 j

' % P

TOTAL | 961.5 1,270.8 1,836.4 1,772.2 1,719.9 L

SOURCE: BASED ON DATA FROM MAPID







SECTION 7

The purpose of Section 7 is to examine the relationship
between structural characteristics (firm size and ownership)

and the performance of R& at the industry group level

(primary, manufacturing, and services) and within
manufacturing. Research intensities of R&D performing firms

are also presented.



R&D PERFORMING FIRMS AND RESEARCH INTENSITY BY FIRM SIZE

Structural characteristics can have a significant impact on
a firm“s R&D performance. In this section, attention is

focussed on two particular variables, firm size and
ownership (Chart 7.1).

STRUCTURAL CHARACTERISTICS

FIRM SIZE
Small — with sales less than $10 million
(includes non-commercial firms unless
otherwise specified)
Lange — with sales greater than or equal to $10 million
OWNERSHIP
Canadian-controlled — where 50% or more of voting rights are

held inside Canada

— control is also assigned to Canada where 50%
of voting rights is distributed outside
Canada among non-associated sharchslders
but where the voting rights held in Canada
constitute the largest single holding re-
ported by any country

Foreign-contrnolled — where 50% or more of voting rights are held
outside Canada or held by one or more Cana-
dian corporations that are themselves foreign-
controlled

Chart 7.l1--Structural Characteristics of R&D Performing
Firms
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In 1977, over 80% of 1industrial R&D expenditure was
performed by large firms. This pattern appears in both
primary and manufacturing industries. In services, however,
small firms accounted for 447 of industrial R&D expenditure
(Table 7.1 and Appendix Table Gl).

PERFORMANCE OF R&D IN 1977 (a)
(DISTRIBUTION BY FIRM SIZE)

(PERCENTAGES)
SMALL LARGE TOTAL
[
PRIMARY | 13 88 100
MANUFACTURING{ 12 88 100
SERVICES = 44 55 100
TOTAL = 17 83 100

SOURCE: BASED ON DATA FROM SCIENCE STATISTICS CENTRE,
FEBRUARY 1980

(a) DUE TO ROUNDING AND CONFIDENTIALITY, SOME TOTALS
MAY NOT CORRESPOND EXACTLY TO THE SUM OF THE ITEMS
ADDED.

Table 7.1l~=Distribution of R&D, By Firm Size and Industry
Group




Page 3

Since 78% of industrial R&D expenditure is performed in
manufacturing (Appendix Table Gl), a more detailed
examination of manufacturing industries is warranted. Due
to data constraints, certain 1industries are re—aggregated
into groups for presentation purposes. Chart 7.2 shows the

composition of each manufacturing industry group and its
relative size.

FOOD (4%) X
v
PETRO (10%) | TRANSP_EQUIP (17%)
OTHER MFG (24%) ~\\\“ /
<::::::::::::;) ~—— CHEMICAL (12%)
ELECT FROD (27%) /// \\\\\.ﬂETRLS (11%)
AN
\ FRIM MET (9%)

( \ MET FAB (2%)
MACHINERY (10%)

MAMUFACTURIMG INDUSTRIES

T T e TR GETR S UL ST R VAwe St s b S . At — —~. —— e o

%Includes rubber % plastic, textiles, non-~metallic minerals,

and miscellanecus manufacturing industries.

Chart 7.2--Manufacturing Industry Groups
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Except for machinery, which accounts for 10%Z of R&D in
manufacturing, over 85% of each group’s R&D expenditure is
attributed to large firms (Table 7.2 and Appendix Table G2).
The contribution of small firms i1s particularly small in the
metals (6%) and the transportation equipment (2%)
industries.

PERFORMANCE OF R&D IN 1977 (a)
(DISTRIBUTION BY FIRM SIZE)

(PERCENTAGES)
SMALL LARGE TOTAL
|

METAL S | 6 94 100
MACHINERY } 27 71 100
ELECT PROD : 13 88 100
CHEMICAL : 10 88 100
TRANSP EQUI.PIl 2 98 100
OTHER } 15 85 100
TOTAL { 12 88 100

SOURCE: BASED ON DATA FROM SCLENCE STATISTICS CENTRE,
FEBRUARY 1980

(a) DUE TO ROUNDING AND CONFIDENTIALITY, SOME TOTALS
MAY NOT CORRESPOND EXACTLY TO THE SuM OF THE
ITEMS ADDED.

Table 7.2~-~Distribution of R&D, By Firm Size and By
Manufacturing Industries
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In Section 6, R&D expenditure was compared to the sales of
all firms in an industry, including those firms which
perform no R&D. In this section, the R&D to sales ratio is
again presented but covering only firms which are actively
engaged in R&D.

In 1977, the research intensity of small firms was much
higher than for large firms regardless of the industry
group. The remarkably high research intensity of the small
firms category in primary and service industries is a
reflection of the large number of non-commercial firms. In
1975, non-commercial firms accounted for 54%Z of the small
firms category in primary industries and 42% in services
(Appendix Table G3). Table 7.3 also shows that the research
intensity of R&D performing firms in primary dindustries is
significantly higher than those in manufacturing or
services.

RESEARCH INTENSITY OF R&D PERFORMING FIRMS IN 1977 (a)
(BY FIRM SIZE AND BY INDUSTRY GROUP)

(PERCENTAGES)
SMALL LARGE TOTAL
I
PRIMARY | 28.00 . 1.07 1.21
MANUFACTURING: 6.76 0.82 0.92
SERVICES } 34.34 0.55 0.98
TOTAL = 10.57 0.80 0.94

SOURCE: BASED ON DATA FROM SCIENCE STATISTICS CENTRE,
FEBRUARY 1980

(a) AS MEASURED BY RATIO OF R&D BEXPENDITURE TO SALES.

Table 7.3~=~Research Intensity of R& Performing Firms, By
Firm Size and By Industry Group
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Within manufacturing industries, the research intensity of
small firms is again much higher than that of large firms.
Except for other manufacturing, the research intensity of

small firms is 3 to 6 times as high as that of large firms
(Table 7.4).

In other manufacturing industries, the wide divergence in
research dintensity is due, in part, to the composition of
the two size groups. The scientific dinstruments industry
accounts for one-quarter of R&D performing firms in the
small firms category (Appendix Table G4). In the large firms
category, a low research intensive industry group (food,
beverages, & tobacco) accounts for 40%Z of the R& firms.

RESEARCH INTENSITY OF R&D PERFORMING FIRMS IN 1977 (a)
(BY FIRM SIZE AND BY MANUFACTURING INDUSTRIES)

(PERCENTAGES)
SMALL LARGE TOTAL
|

METALS | 2.74 0.55 0.58
MACHINERY : 7426 1.16 1.53
ELECT PROD } 9.62 ' 3.20 3.48
CHEMICAL : 412, 1:22 1.33
TRANSP EQUIP: 7.14 1.35 1.37
OTHER l 7.69 | 0.37 V.43
TOTAL } 6.76 - .0.3‘2 0.92

SOURCE: BASED ON DATA FROM SCIENCE STATISTICS CENTRE,
FEBRUARY 1980 .

(a) AS MEASURED BY RATIO OF R&D EXPENDITURE TO SALES.

Table 7.4--Research Intensity of R&D Performing Firms, By
Firm Size and By Manufacturing Industries
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R&D PERFORMING FIRMS AND RESEARCH INTENSITY BY OWNERSHIP

In 1977, 57% of industrial R&D expenditure was performed by
Canadian-controlled firms and 43%Z by foreign-controlled
firms. These proportions were almost identical to that in
manufacturing (Table 7.5 and Appendix Table G5). The
foreign—~controlled firms were responsible for 7137% of
industrial R&D expenditure in the primary industries but
only 7% in services.

PERFORMANCE OF R&D IN 1977 (a)
(DISTRIBUTION BY OWNERSHIP)

(PERCENTAGES)
CANADIAN FOREIGN TOTAL
l
PRIMARY | 27 73 100
MANUFACTURING: 53 48 100
SERVICES } 92 7 100
TOTAL } 57 43 100

SOURCE: BASED ON DATA FROM SCIENCE STATISTICS CENTRE,
FEBRUARY 1980

(a) DUE TO ROUNDING AND CONFIDENTIALITY, SOME TOTALS
MAY NOT CORRESPOND EXACTLY TO THE SUM OF THE ITEMS
ADDED.

Table 7«5=--Distribution of R&D, By Ownership and By Industry
Group
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The relatively even division between Canadian- and
foreign-controlled R&D expenditures conceals significant
differences within the wvarious manufacturing industry
groups. Three groups (machinery, chemical, and other

manufacturing) have over two-thirds of their R&D performed
by foreign-controlled firms (Table 7.6 and Appendix Table
G6). Meanwhile, one-third of the R&D performed by the
electrical products and transportation equipment industries
is foreign-controlled. In the metals industries,
foreign-controlled firms account for just 10% of the R&D.

PERFORMANCE OF R&D IN 1977 (a)
(DISTRIBUTION BY OWNERSHIP)

(PERCENTAGES)
CANADTAN FOREIGN TOTAL
|

METALS | 90 10 100
MACHINERY { 25 . 75 100
ELECT PROD : 69 31 100
CHEMICAL : 26 73 100
TRAN 8P EQUIP: 61 39 100
OTHER : 34 66 100
TOTAL } 53 48 100

SOURCE: BASED ON DATA FROM SCIENCE STATISTICS CENTRE,
FEBRUARY 1980

(a) DUE TO ROUNDING AND CONFIDENTIALTTY, SOME TOTALS
MAY NOT CORRESPOND EXACTLY TO THE SUM OF THE
ITEMS ADDED.

Table 7.6--Distribution of R&D, By Ownership and By
Manufacturing Industries
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At the total industry level, Canadian-controlled firms have
a higher research intensity than foreign-controlled firms
(Table 7.7). 1In both primary and manufacturing industries,
Canadian-controlled firms are more research intensive than
those which are foreign-controlled. However, in the service
industries, the research intensity of foreign-controlled
firms is much higher.

RESEARCH INTENSITY OF R&D PERFORMING FIRMS IN 1977 (a)
(BY OWNERSHIP AND BY INDUSTRY GROUP)

(PERCENTAGES)
CANADIAN FORIIGN TOTAL
I
PRIMARY | 1.27 1.19 1.21
MANUFACTURING: 1.17 0.74 0.92
SERVICES : 0.95 1.70 0.98
TOTAL : l.11 0.79 0.94

SOURCE: BASED ON DATA FROM SCILENCE STATISTICS CENTRE,
FEBRUARY 1980

(a) AS MEASURED BY RATIO OF R&D EXPENDITURE TO SALES.

Table 7.7--Research Intensity of R&D Performing Firms, By
Ownership and By Industry Group
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With the exception of other manufacturing industries,
Canadian~controlled firms in all manufacturing industry
groups are more research intensive than their

foreign-controlled counterparts (Table 7.8). In particular,
Canadian-controlled firms in transportation equipment are
almost twenty times as research intensive as
foreign-controlled firms. This difference is principally a
reflection of the much larger sales of foreign-controlled
firms, which were almost $7.3 billion in 1977 as compared to
$600 million for Canadian-controlled firms.

RESEARCH INTENSITY OF R& PERFORMING FIRMS 1IN 1977 (a)
(BY OWNERSHIP AND BY MANUFACTURING INDUSTRIES)

(PERCENTAGES)
CANADTAN FOREIGN TOTAL
[

METALS | 0.60 0.43 0.58
MACHINERY : 1.67 1.49 1.53
ELECT PROD { 4499 2.08 3.48
CHEMI CAL { 1.86 1.19 1.33
TRANSP EQUIP} 11.34 0.58 1,37
OTHER { 0.39 0.46 0.43
TOTAL : 1.17 0.74 0.92

SOURCE: BASED ON DATA FROM SCIENCE STATISTICS CENTRE,
FEBRUARY 1980

(a) AS MEASURED BY RATIO OF R&D EXPENDITURE TO SALES.

Table 7.8--Research Intensity of R&D Performing Firms, By
Ownership and By Manufacturing Industries
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RESEARCH INTENSITY BY FIRM SIZE AND OWNERSHIP

In primary 1ndustries, foreign-controlled firms are more
research intensive in the large firms category but overall,
Canadian-controlled firms have a higher research intensity.

In manufacturing industries, Canadian-controlled firms are
more research idintensive at the total industry level and in
the large firms category.

In service industries, foreign-controlled firms are more
research intensive in the large firms category. Unlike the
other two industry groups, foreign-controlled firms are also
more research intensive at the total industry level.

RESEARCH INTENSITY OF R&D PERFORMING FIRMS IN 1977 (a)
(BY STRUCTURAL CHARACTERISTICS AND BY TNDUSTRY GROUP)

(PERCENTAGES)

PRIMARY MANUFACTURING  SERVICES TOTAL
| CDN | 24.00 6.60 38.93 11.71
SMALL| TOR | b 6.80 17.65 8.12
| suBT| 28.00 6.76 34.34 10.57

|

I
| cpN | 0.87 1.02 0.55 0.88
LARGE| FOR | 1.13 0.69 0.60 0.72
| suBT| 1.07 0.82 0.55 0.80

[

|
| CDN | 1.27 1.17 0.95 1.11
TOTAL| FOR | 1.19 0.74 1.70 0.79
| SUBT| 1.21 0.92 0.98 0.94

SOURCE: BASED ON DATA FROM SCLENCE STATISTICS CENTRE,
TEBRUARY 1980

(a) AS MEASURED BY RATIO OF R&D EXPENDITURE TO SALES.

(b) DUE TO ROUNDING AND CONFIDENTIALITY, NO ESTIMATES
ARE AVAILABLE TFTOR THIS ITEM.

Table 7.9--Research Intensity of R&D Performing Firms, By
Structural Characteristiecs and By Industry Group
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In manufacturing, small firms have the higher R&D to sales
ratios and within this size group, Canadian-controlled firms
are generally more research intensive. However, there are
exceptions. For example, foreign-controlled small firms in
both machinery and transportation equipment industries are
much more research intensive than their Canadian-controlled
counterparts.

In the large firms category, Canadian-controlled firms are
more research intensive in all but one manufacturing group.
In other manufacturing, foreign-controlled firms out-perform
Canadian~-controlled firms.

RESEARCH INTENSITY OF R&D PERFORMING FIRMS IN 1977 (a)
(BY STRUCTURAL CHARACTERISTICS AND BY MANUFACTURING INDUSTRIES)

(PERCENTAGES)
METALS MACH ELECT CHEM TRANSP OTUER TOTAL
PROD EQUIP

| CDN | 2.97 3.37 12.20 4.07 5.00b 9.39 6.60
SMALL| FOR | 2.22 19.64 6.90 4.23 11.11b 3.00 6.80
| SUBT| 2.74 7.26 9.62 4,12 7.14 7.69 6.76

[

|
| CON | 0.55 1.29 4.61 1.68 11.41 0.24 1.02
LARGE| FOR | 0.38 1.13 1.86 1.14 0.58 0.45 0.69
| SUBT| 0.52 1.16 3.20 1.22 1.35 0.37 0.82

[

|
TOTAL| FOR | 0,43 1.49 2.08 1.19 0.58 0.46 0.74
| SUBT| 0.55 1.53 3.48 1.33 1.37 0.43 0.92

SOURCE: BASED ON DATA FROM SCIENCE STATISTICS CENTRE, FEBRUARY 1980

(a) AS MEASURED BY RATIO OF R&D EXPENDITURE TO SALES.

(b) ESTIMATED

Table 7.l10--Research

Intensity of R&D Performing Firms,

By

Structural Characteristics and By Manufacturing Industries






PERFORMANCE OF R&D IN 1977 (a)
(DISTRIBUTION BY INDUSTRY GROUP)

(PERCENTAGES)
SMALL LARGE TOTAL
l
PRIMARY | 5 7 7
MANUFACTURING; 55 83 78
SERVICES } 40 10 16
TOTAL } 100 100 100

SOURCE: BASED ON DATA FROM SCIENCE STATISTICS CENTRE,
FEBRUARY 1980

(a) DUE TO ROUNDING AND CONFIDENTIALITY, SOME TOTALS
MAY NOT CORRESPOND EXACTLY TO THE SUM OF THE I'TEMS
ADDED.
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PERFORMANCE OF R&D IN 1977 (a)
(DISTRIBUTION BY MANUFACTURING INDUSTRIES)

(PERCENTAGES)
SMALL LARGE TOTAL
|

METALS | 5 12 11
MACHINERY : 22 8 10
ELECT PROD } 29 27 27
CHEMICAL : 10 12 12
TRANSP EQUIP; 3 18 17
OTHER = 31 23 24
TOTAL ; 100 100 100

SOURCE: BASED ON DATA FROM SCIENCE STATISTICS CENTRE,
FEBRUARY 1980

(a) DUE TO ROUNDING AND CONFIDENTIALITY, SOME TOTALS
MAY NOT CORRESPOND EXACTLY TO THE SUM OF THE
ITEMS ADDED.



SMALIL. FIRMS PERFORMING R&D IN 1975

(PERCENTAGES)
SMALL
NON-COMM SALES <$10 TOTAL
MILLION
|
PRIMARY | 54 46 100
MANUFACTURING% 9 91 100
SERVICES { 42 58 100
TOTAL : 17 83 100

SOURCE: BASED ON DATA TROM STATLSTICS CANADA CAT.

13-212 (1977)

G3
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R&D PERFORMING FIRMS IN OTHER MANUFACTURING IN 1975 (a)
(DISTRIBUTION BY INDUSTRIES)

(PERCENTAGES)
SMALL LARGE TOTAL
NON=COMM SALES <$10 SALES
MILLION >$10
MILLION
I
FOOD BEV & TOBACCO | 8 16 15 41 30
I
RUBBER & PLASTIC | 8 3 4 7 6
|
TEXTILES i 0 8 7 5 6
I
WOOD BASED | 33 12 15 23 19
|
NON~METALLIC | 0 6 5 8 7
MINERALS | |
| |
PETROLEUM I 0 3 3 A 4
I
SCIENTIFIC | 33 21 23 3 12
INSTRUMENTS i |
|
MISCELLANEOUS | 17 30 28 ] 17
‘ |
TOTAL ] 100 100 100 100 100

SOURCE: BASED ON DATA FROM STATISTICS CANADA CAT. 13-213 (1977)

(a) DUE TO ROUNDING AND COWFIDENTIALITY, SOME TOTALS MAY NOT CORRESPOND
EXACTLY TO THE SUM OF THE ITEMS ADDED.
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PERFORMANCE OF R&D IN 1977 (a)
(DISTRIBUTION BY INDUSTRY GROUP)

(PERCENTAGES)
CANAD TAN FOREIGN TOTAL
I
PRIMARY | 3 11 7
MANUFACTURING: 72 86 78
SERVICES { 25 3 16
TOTAL } 100 100 100

SOURCE: BASED ON DATA FROM SCIENCE STATISTICS CENTRE,
FEBRUARY 1980

(a) DUE TO ROUNDING AND CONFIDENTIALITY, SOME TOTALS
MAY NOT CORRESPOND EXACTLY TO THE SUM OF THE ITEMS
ADDED .
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PERFORMANCE OF R&D IN 1977 (a)
(DISTRIBUTION BY MANUFACTURING INDUSTRIES)

(PERCENTAGES)
CANADIAN FOREIGN TOTAL
[
METALS | 19 2 11
MACHINERY : 5 15 10
ELECT PROD % 36 18 27
CHEMICAL : 6 18 12
TRAN SP EQUIP{ 19 14 17
OTHER : 15 33 24
TOTAL { 100 100 100

SOURCE: BASED ON DATA FROM SCIENCE STATISTLUS CENTRE,
FEBRUARY 1980

(a) DUE TO ROUNDING AND CONFIDENTIALITY, SOME TOTALS
MAY NOT CORRESPOND EXACTLY TO THE SUM OF THE
ITEMS ADDED.






SECTION 8

The purpose of Section 8 is to examine the extent of federal
R&D funding with respect to the structural characteristics
discussed in Section 7 (firm size and ownership). The impact
of federal R&D funds is investigated at the industry group
level (primary, manufacturing, and services) and within

manufacturing.



FEDERAL FUNDING OF R&D BY FIRM SIZE

u

In 1977, one-quarter of federal R&D funds was allocated to
small firms (Table 8.1). In primary industries, large firms
were the principal recipients of federal funds. In
manufacturing, 197 of federal support was directed towards
small firms, which represented over 60%Z of federal money
received by small firms (Appendix Table H1l). In service
industries, small firms received 69% of federal funds which
accounted for almost 40%Z of federal support to small firms.

FEDERAL FUNDING OF INTRAMURAL R&D IN 1977
(DISTRIBUTION BY FIRM SIZE)

(PERCENTAGES)
SMALL LARGE TOTAL
|
PRIMARY (a) | - 95+ 100
MANUFACTURING: 19 81 100
SERVICES { 69 31 100
TOTAL % 25 75 100

SOURCE: BASED ON DATA FROM SCIENCE STATISTICS CENTRE,
FEBRUARY 1980

(a) DUE TO ROUNDING AND CONFIDENTIALITY, MORE PRECISE
ESTIMATES ARE NOT AVAILABLE.

Table 8.l--Distribution of Federal Funds, By Industry Group
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Large firms in manufacturing received more federal R&D funds
across all dindustry groups (Table 8.2). Two groups, the
electrical products and transportation equipment industries,

received almost two-thirds of all federal funds (Appendix
Table H2). About 90%Z of funds allocated to these two

industries went to large firms.

FEDERAL FUNDING OF INTRAMURAL R&D IN 1977
(DISTRIBUTION BY FIRM SIZE)

(PERCENTAGES)
SMALL LARGE TOTAL
| ;

METALS (a) | - 95+ 100
MACHINERY } 25 75 .100
ELECT PROD I 24 76 100
CHEMICAL I 25 75 100
TRANSP EQUIP (a)I N 95+ 100
OTHER (a) l 38 54 100
TOTAL I 19 81 100

SOURCE: BASED ON DATA FROM SCIENCE STATISTICS CENTRE,
FEBRUARY 1980 o

(a) DUE TO ROUNDING AND CONFIDENTIALITY, MORE PRECISE
ESTIMATES ARE NOT AVAILABLE.

Table 8.2=-Distribution of Federal Funds, By Manufacturing

Industries
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Federal funding of industrial R& plays a more prominent
role in manufacturing and services than in primary
industries. It is especially important for small firms in
manufacturing and services, accounting for between 15% and
20% of their R&D expenditures (Table 8.3). Across all
industry groups, federal funding accounts for 16.9% of small
firms’ R&D expenditures and 10.5% of large firms” R&D
expenditures.

FEDERAL FUNDING AS % OF INTRAMURAL R&D IN 1977
(BY FIRM SIZE AND BY INDUSTRY GROUP)

(PERCENTAGES)
SMALL LARGE TOTAL
|
PRIMARY | a 6.1 5.4
MANUFACTURINGI' 19.2 11.5 12.4
SERVICES ; 15.8 5.6 10.0
TOTAL :

16.9 10.5 11.6

SOURCE: BASED ON DATA FROM SCIENCE STATISTICS CENTRE,
FEBRUARY 1980

(a) DUE TO ROUNDING AND CONFIDENTIALITY, NO ESTIMATES
ARE AVAILABLE FOR THIS ITEM.

Table 8.3--Federal Funding as % of Intramural R&D, By Firm
Size and By Industry Group
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In manufacturing, federal funds make up 5% to 25% of each
industry group’s total R&D expenditures (Table 8.4). Where
estimates are available, federal funds represent more than
20Z of R&D expenditures for three groups of firms: large
firms in transportation equipment; and small firms in
electrical products and other manufacturing. For total
manufacturing, federal funds account for 19.2% of small
firms” R&D and 11.5% of large firms’ R&D.

FEDERAL FUNDING AS % OF INTRAMURAL R&D IN 1977
(BY FIRM SIZE AND BY MANUFACTURING INDUSTRIES)

(PERCENTAGES)
SMALL LARGE TOTAL
|

METAL S | a 6.0 5.6
MACHINERY : 11.8 13.3 12,7
ELECT PROD : 26.1 12.2 ' 14.0
CHEMICAL 1 12.5 baob 5.2
TRANSP EQUIP‘ a 25.5 25.0
OTHER = 20.8 5.3 8.4
TOTAL : 19.2 ‘ 11.5 12.4

SOURCE: BASED ON DATA FROM SCIENCE STATISTICS CENTRE,
FEBRUARY 1980

(a) DUE TO ROUNDING AND CONFIDENTIALITY, NO ESTIMATES
ARE AVAILABLE FOR THIS ITEM.

Table 8.4~-Federal Funding as % of Intramural R&D, By Firm
Size and By Manufacturing Industries
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FEDERAL FUNDING OF R&D BY OWNERSHIP

In 1977, 60% of federal funds was aldocated to
Canadian~controlled firms (Table 8.5) and almost 807 of this
went to manufacturing (Appendix Table H3).
Foreign-controlled firms received more than their
Canadian~controlled counterparts only in the primary
industries. :

FEDERAL FUNDING OF INTRAMURAL R&D IN 1977
(DISTRIBUTION BY OWNERSHIP)

(PERCENTAGES)
CANAD TAN FOREIGN TOTAL
|
PRIMARY | 33 67 100
MANUFACTURING : 54 46 100
SERVICES (a) } 90+ - 100
TOTAL } 59 41 100

SOURCE: BASED ON DATA FROM SCIENCE STATISTICS CENTRE,
FEBRUARY 1980

(a) DUE TO ROUNDING AND CONFIDENTIALITY, MORE PRECISE
ESTIMATES ARE NOT AVAILABLE.

Table 8.5--Distribution of Federal Funds, By Industry Group
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Within manufacturing, federal funds are divided evenly
between Canadian~ and foreign-controlled firms in three
industry  groups: electrical products, chemical, and
transportation equipment (Table 8.6 and Appendix Table H4).
Canadian~controlled firms claimed almost 70% of federal
funds in other manufacturing while in the metals groups,
federal funding of foreign-controlled firms® R&D 1is
relatively small. Machinery is the only industry group
where a significantly high proportion of federal funds goes
to foreign~controlled firms.

FEDERAL FUNDING O INTRAMURAL R&D IN 1977
(DISTRIBUTION BY OWNERSHIP)

(PERCENTAGES)
CANADIAN FOREIGN TOTAL
|

METALS (a) | 95+ - 100
MACHINERY (a)ll 38 75 100
ELECT PROD ll 48 52 _ 100
CHEMICAL ; 50 50 100
TRANSP EQUIP : 52 48 100
OTHER : 69 31 100
TOTAL : 54 47 100

SOURCE: BASED ON DATA FROM SCIENCE STATISTICS CENTRE,
FEBRUARY 1980

(a) DUE TO ROUNDING AND CONFIDENTIALITY, MORE PRECISE
ESTIMATES ARE NOT AVAILABLE.

Table 8.6~~Distribution of Federal Funds, By Manufacturing
Industries
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Federal funding of R&D does not vary significantly between
Canadian- and foreign-controlled firms in each industry
group (Table 8.7). In total, federal funding accounts for
11.9% of Canadian-controlled firms” R&D and- 11.1%7 of
foreign-controlled firms’ R&D.

FEDERAL FUNDING AS % OF INTRAMURAL R&D IN 1977
(BY OWNERSHIP AND BY INDUSTRY GROUP)

(PERCENTAGES)
CANAD JAN FOREIGN TOTAL
I
PRIMARY I 6.7 4.9 5.4
MANUFACTURING: 12.9 12.3 12.4
SERVICES : 10.0 a : 10.0
TOTAL = 11.9 11.1 11.6

SOURCE: BASED ON DATA FROM SCIENCE STATISTICS CENTRE,
FEBRUARY 1980

(a) DUE TO ROUNDING AND CONFIDENTIALITY, NO ESTIMATES
ARE AVAILABLE FOR THIS ITEM.

Téble 8.7--Federal Funding as % of Intramural R&D, By
Ownership and By Industry Group
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At the total manufacturing level, federal R& funds play a
slightly more important role in Canadian-controlled firms
than those which are foreign—-controlled (12.97 as compared
to 12.3%). However, these statistical averages can be very
misleading because the importance of federal R&D funds to
Canadian- and foreign-controlled firms varies considerably
within each industry group (Table 8.8). For example, in the
electrical products industry, federal funds account for
almost one-quarter of foreign-controlled firms® R&D as
compared to 10%Z for Canadian-controlled firms. In the
transportation equipment industry, federal funding is
significant for both groups of firms. In all other industry
groups, federal - support of R&D is higher for
Canadian-controlled firms.

FEDERAL FUNDING AS % OF INTRAMURAL R&D IN 1977
(BY OWNERSHIP AND BY MANUFACTURING INDUSTRIES)

(PERCENTAGES)
CANADTAN FOREIGN TOTAL
l

METALS | 6.3 a 5.6
MACHINERY I a a 12.7
ELECT PROD { 9.8 23.6 14.0
CHEMICAL 1 10.0 3.6 5.2
TRANSP EQUIP} 21.2 31.0 25.0
OTHER } 17.0 3.9 ' 8.4
TOTAL : 12.9 12.3 12.4

SOURCE: BASED ON DATA FROM SCIENCE STATISTICS CENTRE,
: FEBRUARY 1980

(a) DUE TO ROUNDING AND CONFIDENTIALITY, NO ESTIMATES
ARE AVAILABLE FOR THIS ITEM.

Table 8.8--Federal Funding as Z of Intramural R&D,‘By
Ownership and By Manufacturing Industries
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FEDERAI, FUNDING OF R&D BY FIRM SIZE AND OWNERSHIP

At the total economy level, federal support i1is most
important for small Canadian-controlled firms with 18.7% of
their R&D funds coming from federal sources (Table 8.9). In
manufacturing industries, federal support of small
Canadian-controlled firms is even greater with federal funds
accounting for almost one-quarter of their R&D expenditures.

In primary industries, estimates are only available for
large firms and federal funding is more important for the
Canadian-controlled group. In services, estimates are
limited to Canadian-controlled firms, with the level of
federal R&D support being higher for small firms.

FEDERAL FUNDING AS Z OF INTRAMURAL R&D IN 1977
(BY FIRM SIZE AND BY OWNERSHIP)

(PERCENTAGES)

PRIMARY MANUFACTURING SERVICES TOTAL
| coN | a 24,0 15.7 18.7
SMALL| FOR | a 14.8 a 11.4
| SUBT% a 19.2 15.8 16.9

|
| CDN | 10.0 11.0 5.8 10.0
LARGE| FOR | 5.1 12.0 a 11.1
| SUBT| 6.1 11.5 5.6 10.5

|

|
| CDN | 6.7 12.9 10.0 11.9
TOTAL| FOR | 4.9 12.3 a 11.1
| SUBT| 5.4 12.4 10.0 11.6

SOURCE: BASED ON DATA FROM SCIENCE STATISTICS CENTRE,
FEBRUARY 1980

(a) DUE TO ROUNDING AND CONFIDENTIALITY, NO ESTIMATES
ARE AVAILABLE FOR THIS ITEM.

Table 8+.9-—Federal Funding as 7% of Intramural R&D, By
Structural Characteristics and By Industry Group
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Data constraints severely limit comparisons of federal R&D
funding by firm size and ownership within each manufacturing
industry group (Table 8.10). For example, in the small firms
category, electrical products is the only dindustry group
where sufficiently reliable estimates are available covering
both Canadian- and foreign-controlled firms.

In the large firms category, the importance of federal R&D
funding would appear to follow no strict pattern when firms
are classified on the basis of ownership. In the
transportation equipment industry, both Canadian—- and
foreign-controlled firms benefit from high levels of federal
R&D funding. Elsewhere, federal R&D funding is most
important for foreign-controlled firms in electrical
products and for Canadian-controlled firms in machinery.

FEDERAL FUNDING AS % OF INTRAMURAL R&D IN 1977
(BY FIRM SIZE AND BY OWNERSHIP)

(PERCENTAGES)
METALS MACH ELECT CHEM TRANSP OTHER TOTAL
PROD EQUIP
| CDN | a a 26,7 20.0 a 25.0 24.0
SMALL| FOR | a a 25.0 a a a 14.8
| SUBT| a 11.8 26.1 12.5 a 20.8 19.2
I
|
| CDN | 6.6 20.0 7.4 6.3 21.9 12.5 11.0
LARGE| FOR | a 11.4 23.4 3.8 31.0 4.0 12.0
| SUBT | 6.0 13.3 12.2 A 25.5 5.3 11.5
|
|
I CDN I 6.3 a 9.8 10.0 21.2 17.0 12.9
TOTALI FOR I a a 23.6 3.6 31.0 3.9 12.3
| SUBT] 5.6 12.7 14.0 5.2 25.0 8.4 12.4
SOURCE: BASED ON DATA FROM SCIENCE STATISTICS CENTRE, FEBRUARY 1980
(a) DUE TO ROUNDING AND CONFIDENTIALITY, NO ESTIMATES ARE AVAILABLE

FOR THIS ITEM.

Table 8.10--Federal Funding as % of Intramural R&D, By
Structrual Characteristics and By Manufacturing Industries






FEDERAL FUNDING OF INTRAMURAL R&D IN 1977
(DISTRIBUTION BY INDUSTRY GROUP)

(PERCENTAGES)
SMALL (a) LARGE TOTAL
|
PRIMARY | - 4 3
MANUFACTURINGI’ 60+ 90 84
SERVICES I’ 38 5 13
TOTAL : 100 100 100
SOURCE: BASED ON DATA FROM SCLENCE STATISTICS CENTRE,
FEBRUARY 1980

(a) DUE TO ROUNDING AND CONFIDENTIALITY, MORE PRECISE

ESTIMATES ARE NOT AVAILABLE.



FEDERAL. FUNDING OF INTRAMURAL R&D IN 1977
(DISTRIBUTION BY MANUFACTURING INDUSTRIES)

H2

(PERCENTAGES)
SMALL (a) LARGE TOTAL
[

METALS | - 6 5
MACHINERY : - 9 10
ELECT PROD : 40+ 29 31
CHEMICAL l - 5 5
TRANSP EQUIPII - 41 33
OTHER } 33+ 11 16
TOTAL } 100 100 100

SOURCE: BASED ON DATA FROM SCIENCE STATISTICS CENTRE,

FEBRUARY 1980

(a) DUE TO ROUNDING AND CONFIDENTIALITY, MORE PRECISE

ESTIMATES ARE NOT AVAILABLE.



FEDERAL FUNDING OF INTRAMURAL R&D IN 1977
(DISTRIBUTION BY INDUSTRY GROUP)

H3

(PERCENTAGES)
CANADIAN  FOREIGN (a) TOTAL
|
PRIMARY [ 2 - 3
MANUFACTURING: 77 95 84
SERVICES ; 21 - 13
TOTAL { 100 100 100

SOURCE: BASED ON DATA FROM SCIENCE STATISTICS CENTRE,
FEBRUARY 1980

(a) DUE TO ROUNDING AND CONFIDENTIALITY, MORE PRECISE

ESTIMATES ARE NOT AVAILABLE.



FEDERAL FUNDING OF INTRAMURAL R&D IN 1977
(DISTRIBUTION BY MANUFACTURING INDUSTRIES)

(PERCENTAGES)
CANADIAN FOREIGN (a) TOTAL
|

METALS | 9 - 5
MACHINERY : 7 16 10
ELECT PROD : 27 34 31
CHEMICAL I 5 - 5
TRANSP EQUIPI 32 34 33
OTHER ! 20 11 16
TOTAL I| 100 100 100

SOURCE: BASED ON DATA FROM SCIENCE STATISTICS CENTRE,
FEBRUARY 1980

(a) DUE TO ROUNDING AND CONFIDENTIALITY, MORE PRECISE
ESTIMATES ARE NOT AVAILABLE.






SECTION 9

The purpose of Section 9 is to compare Canada’s R&D
Qctivities with that of selected OECD member countries. The
performance and funding of R&D by sector‘are presented. In
addition, each country’s employment of research scientists

and engineers is examined.
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GROSS EXPENDITURE ON R&D IN OECD COUNTRIES

In this section, attention focusses on a selected group of
countries which together account for over 90% of R&D
reported by OECD member countries (Appendix Table TIl).
Between 1967 and 1975, R&D performed by these countries more
than doubled in current dollar terms. The United States
consistently had the highest R& expenditure among the nine
selected countries. However, the share of R&D performed by
the other countries has grown since 1967, as shown by the
widening gap between total selected countries and the United
States in Figure 9.l. This trend is primarily due to
increased R&D activities in both Germany and Japan.

GROSS EXPENDITURE ON RESEARCH AND DEVELOPMENT
: (MILLIONS OF US DOLLARS)
72000 70000

65000 . { e5000
LEGEND
———————— 1 TOTAL SELECTED COUNTRIES
goveor | T 2 UNITED STATES | Boeee
55000 | | 55000
50000 | { se00e
aseoe | | | 45000
46000 | ‘ - 4 40000 -
35000 | | ] 35000
sep00 - | 30000
gseoe | .. | 25000
20000 g N L 20000
1987 1969 ’ 1871 1973 1975
YEARS

SOURCE ¢ BASED ON DATA FROM *INTERNATIONAL STATISTICAL YEARS
19687-1975", OECD

Figure 9.1--R&D Expenditures of Selected OECD  Member
Countries
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GERD as a percentage of GDP (Gross Domestic Product)
indicates the proportion of an economy’s, resources which is_
devoted to R&D activities. Although the ratio is declining,
the United States has devoted the highest percentage of its
GDP to research and development. Only four countries
(Denmark, Germany, Japan, and Sweden) show upward trends in
the GERD to GDP ratio. Canada and the remaining countries
have been diverting an increasingly smaller percentage of
GDP to R&D activities. Between 1967 and 1975, Canadian R&D
declined from 1.33% to 1.04% of GDP (Table 9.1).

GERD AS 7Z OF GDP

(PFRCENTAGES)

1967 1969 1971 1973 1975
CANADA | 1.33 1.32 1.22 1.08 1.04
DENMARK | 0.75 1.01 0.82 0.95 1.08
FRANCE | 2.19 1.98 1.83 1.74 1.77
GERMANY | 1.69 1.75 2.07 1.98 2.11
JAPAN | 1.37 1.51 1.66 1.75 1.76
NORWAY | 0.97 1.00 0.90 0.97 0.95
SWEDEN | 1.30 1.24 1.49 1.64 1.79
UNITED KINGDOM | 2.35 2.20 1.90 1.81 2.08
UNITED STATES | 2.82 2.85 2.59 2.44 2.38
TOTAL SELECTED COUNTRIES| 2.38 2.36 2.06 2.06

2.20

SOURCE: BASED ON DATA FROM "INTERNATIONAL STATISTICAL YEARS

1967-1975", OECD

Table 9.1--GERD as % of GDP
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Among the nine selected countries, the United States
performs over 50% of total R&D, although its share declined
from 69% in 1967 to 53% in 1975. Over the same period, the
combined R&D  expenditures of Germany and Japan have
increased from 127 to 26%. The share of the remaining
countries, including - -Canada with 2.5%, has remained
unchanged, accounting for about 20% of R& (Figure 9.2 and
Appendix Table I2).

GROSS EXPENDITURE ON RESEARCH AND DEVELOPMENT

{PERCENTAGES)
100 : 1ee
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LEGEND
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se L ; : 1se
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] [EE— T
1@ |ooreemeemmm e ) : 410
%) 1 1 Iy e
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'SOURCE ¢ BASED ON DATA FROM “INTERNATIONAL STATISTICAL YEARS
1967-1975°, OECD ]

& . INCLUDES CANADA; DENMARK, FRANCE, NORUAY, SUEDEN, AND.

UNITED KINGDOM

Figure 9.2--Performance of R& By Country
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The R&D performed by the industry and government sectors has
generally accounted for 70% or more of total R&D
expenditures in all countries (Appendix Table I3). In terms
of industry-performed R&D, Norway, Demmark, and Canada stand
in sharp contrast to the six other selected countries
(Figure 9.3). The industry sector has performed between 40%
and 50% of total R&D in Norway and Demmark and less than 40Y%
in Canada. In France, the share of industrial R&D has grown
from 547 to 617 while in the five remaining countries, it
has been well above 60%.

The share of government-performed R&D has consistently been
highest in Canada, accounting for about one-third of total
R&D and has tended to exceed 20% in four other countries
(Denmark, France, Norway, and the United Kingdom). In
Germany, Japan, Sweden, and the United States, meanwhile,
the share of government-performed R&D has remained below
20%. '

i
A « AVERAGE ‘'FOR FRANCE. QERMANY, JAPAN, SUEDEN, UNITED KINGDONM,
AND UNITED STATES

SOURCE * BASED ON m'rn FROM °*INTERNATIONAL STATISTICAL "Ml 19'?-“7" OECD

Figure 9.3--Performance of R&D By Industry and Government
Sectors
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INDUSTRIAL R&D IN OECD COUNTRIES

Between 1967 and 1975, the industry sectors in Japan and
Germany were the Jleading performers of R&D, with average
annual growth rates of 21.97% and 18.9%, respectively. Three
countries recorded average -annual growth rates of less than
10%: Canada (9.6%), United Kingdom (7.1%), and United States
(4.9%7). The average growth rates of the remaining four
countries varied between 157 and 17% (Figure 9.4 and
Appendix Table I4).

GERD PERFORMED BY INDUSTRY SECTOR
(AVERAGE ANNUAL GROWTH RATES)

CANADA DENMARK FRANCE GERMANY JAPAN NORWAY SUEDEN UNITED UNITED
KINGDOM STATES

. 1867-1875

SOURCE ¢ BASED ON DATA FROM *INTERNATIONAL STATISTICAL YEARS 1967-1975%,. OECD

Figure 9.4--Growth of Industrial R&D
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In 1967, over 903 of industrial R&D was performed by
manufacturing industries in all countries (Appendix Table
I5). Since then, only France has shown significant inc¢reases
in the share of R&D performed in manufacturing industries
(Figure 9.5). Canadian manufacturing, din particular, has
experienced significant -declines in the proportion of R&D
performed. Although the differences are small,
manufacturing’s share of R&D is generally less in the four
smaller countries and correspondingly greater in the five
larger ones.

RAD PERFORMED BY MANUFACTURING INDUSTRIES R&D PERFORMED BY MANUFACTURING INDUSTRIES
(PERCENTAQGE OF TOTAL INDUSTRIAL R&D) (PERCENTAGE OF TOTAL INDUSTRIAL R&D)
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In Section 6, manufacturing industries were classified
according to research intensity. The research intensive
industries include aircraft & parts, machinery, electrical
products, pharmaceuticals, petroleum, and other chemicals.
In this section, R&D activity of corresponding industries in
the OECD countries are examined (Appendix Table 16). In four
countries (the United States, TFrance, Germany, and the
United Kingdom), well over 70% of manufacturing R&D is
performed by the research intensive industries. These same
industries perform about 70% of manufacturing R&D in Canada
but their share is significantly 1less in Japan, Denmark,
Norway, and Sweden (Figure 9.6).

RAD PERFORMED BY MANUFACTURING INDUSTRIES
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ELECTRICAL PRODUCTE, PHARMACEUTICALS, PETROLEUN, AND OTHER CHEMICALS

Figure 9.6~~Performance of R& by Research Intensive
Industries
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FUNDING OF GERD AND INDUSTRIAL R&D IN OECD COUNTRIES

The bulk of funds for each country’s GERD originate from
national sources. Foreign funding is most noticeable in
France and the United Kingdom but still account for only 37

to 5% of all R&D funds (Appendix Table I7). In Canada,

foreign funds account for less than 3% of R& funds.

In terms of national sources of R& funds, the government
has accounted for over 50% of GERD in the United States,
Canada, France, and the United Kingdom. Except for the
United Kingdom, the share of government funding has declined
since 1967 (Figure 9.7 and Appendix Table I8). Government
funding in Germany and Sweden fluctuated between 40% and 50%
while in Norway, Denmark, and Japan it showed a marked
decline.

The trends of funds provided by the industry sector and by

other national sources are available in Appendix Tables I9
and I10.

GERD FUNDED BY GQOUERNMENT
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Figure 9.7--GERD Funded by Government Sector
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Foreign funding of industrial R& is also minor in all
selected countries. Only Canada, France, and the United
Kingdom report over 5% of funds originating from foreign
sources (Appendix Table Ill).

With respect to national funds, the selected countries can
be divided into three distinct groups. In the United
States, France, and United Kingdom, the government finances
over 307 of industrial R& (Appendix Table I12). However,
both the United States and France showed significant

declines in government support of industrial R&D between

1967 and 1975 (Figure 9.8). Government funding varies
between 10% and 20% of industrial R&D in Norway, Germany,
Sweden, and Canada, while in Japan and Denmark government
funds are barely noticeable.

It should be noted that OECD information on government R&D
funding reflects only direct grants and subsidies. Other
methods of government support including such measures as
preferential tax rates, R& tax credits and deductioms,
special depreciation allowances, low interest loans and loan
guarantees, co-operative research ventures, and free access
to government research facilities and equipment are not
taken into account.

The trends of R&D funding by the dindustry sector and by
other national sources are available in Appendix Tables I13
and Il4.
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Table 9.2 shows govermment funds as a percentage of R&D
expenditures for selected industries. The extent of
government support varies a great deal across all séelected
countries. However, Japan does stand out in that a very
small share of its R&D 1is financed by the government,
regardless of -the industry. In comparing different
industries, govermment funds account for a significantly

higher proportion of R&D in the aerospace industry across
all countries.

GOVERNMENT FUNDS AS SHARE OF R&D IN 1975

AEROSPACE ELECTRICAL MACHINERY CHEMICAL BASIC METALS
. ) ELECTRONIC
4 RANK 4 RANK 4 RANK z RANK 4 RANK
|

CANADA | 45.0 5 12.6 6 14.0 3 5.1 3 3.7 6
DENMARK | 0.0 0 4.0 8 2.9 8 1:3- 7 0.0 0 i
FRANCE | 66.3 3 29.7 3 6.7 7 3.3 4 4.8 5.
GERMANY | 58.4 4 14.0 5 20.1 2 1.0 8 9.8 2
JAPAN . | a a 2.2 9 1.4 9 0.3 9 0.8 8
NORWAY | 0.0 0 15.3 7 35.1 1 7.5 - 2 10.8 1
SWEDEN | a a 6.4 4 10.1 4, 1.6 - 6 6.4 3
U.K. | 82.2 1 44.3 1 8.2 6 3.1 5 2.2 7
U.S. | 77.6 2 38.1 2 8.8 5 8.7 1 6.1 4
SOURCE: BASED ON DATA FROM OECD NEWSLETTER, NO.4, SPRING 1979

(a)

NO ESTIMATES AVAILAELE

Table 9.2--Government Funding of Industrial R&D
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The distribution of government R&D funds in manufacturing
follows a similar pattern across all selected countries.
Govermment funds are concentrated in two industries:
electrical/electronics and transportation equipment
(primarily in aerospace). In France, the United Kingdom, and
the United States, over 90% of government funds went to the
electrical/electronics and transportation equipment
industries. These samé dindustries received over 60% of
government R&D expenditures in Germany, Japan, Sweden and
Canada.

1975 DISTRIBUTION OF GOVERNMENT R&D FUNDS IN MANUFACTURING
(PERCENTAGES)

CANADA DENMARK FRANCE GERMANY JAPAN NORWAY SWEDEN UNITED UNITED
(1974) KINGDOM  STATES
]
ELECTRICAL | 29.2 29.3 38.6 30.9 32.4 24.9 10.2 34.4 33.7
|
CHEMICAL | 7.3 15.8 2.6 2.3 3.3 8.8 1.0 1.8 2.8
| .
TRANSP EQUIP...| .. 33.9 6.6. 55.4  41.7 49.4. . 6.5 62.9 60.9 57.8
AEROSPACE | 31.9 0.0 54.9 41.0 a 0.0 a 58.7 53.4
OTHER | 2.1 6.6 0.5 0.7 a 6.5 a 2.2 4o
I .
BASIC METALS | 4.0 0.0 0.8 2.3 4.4 10.5 - b4 0.2 0.3
|
MACHINERY | 16.2 40.5 1.4 20.7 7.8 - 32.2 14.7 1.9 2.3
i
OTHER MFG | 9.0 7.7 1.1 2.4 2.6 16.9 6.9 0.5 2.7 .
|
TOTAL | 100.0 100.0 100.0 100.0 100.0 100.0  100.0 100.0 100.0

SOURCE: BASED ON DATA FROM OECD NEWSLEITER, NO. 4, SPRING 1979

(a)

NO ESTIMATES AVAILABLE

Table 9.3--Government R&D Funds in Manufacturing
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RESEARCH SCIENTISTS AND ENGINEERS IN OECD COUNTRIES

"The number of research scientists and engineers employed in

industry

1967

is by far the highest in the United States (Figure
9.9). Japan is a distant second but has shown an
trend between

increasing

and 1975. Canada and Sweden employ the

fewest number of research scientists and engineers, about
8,000 to 9,000 in 1975 (Appendix Table Il5).
RESEARCH - SCIENTISTS & ENGINEERS IN INDUSTRY
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”Figure 9.9--Research = Scientists ' and Engineers Employed in
Industry Sector
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Between 1967 and 1975, the proportion of research scientists
and engineers in manufacturing was well over 907 in the
United States, Germany, Japan, and France (Appendix. Table
I16). In both Sweden and Canada, manufacturing’s share of
research scientists and engineers has fallen while the
United Kingdom has recorded an increase (Figure 9.10).

RESEARCH SCIENTISTS & ENGINEERS IN MANUFACTURING
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The ratio of research scientists and engineers to the total
employed in manufacturing has, K shown significant increases in
four countries: Germany, Japan, Sweden, and the -United
Kingdom. Research scientists and engineers make up between
0.3% and 0.4% of total manufacturing employment in Canada
and France while the ratio in the United States is about
1.8% (Table 9.4).

SCIENTISTS & ENGINEERS AS % OF TOTAL EMPLOYED IN MANUFACTURING

1.81 1.91 ‘1.70

SOURCE: BASED ON DATA FROM "INTERNATIONAL STATISTICAL YEARS

1967-1975" AND "LABOUR FORCE STATISTICS 1964-1975", OECD

NO ESTIMATES AVAILABLE

Table 9.4--Research Sciéntists and Enéinéers as Z of Total
Employment in Manufacturing

(PERCENTAGES)

1967 1969 1971 1973 1975
CANADA | 0.39 0.38 0.39 0.35 0.40
DENMARK | a a a a a
FRANCE | 0.42 0.43 0.43 0.44 0.46
GERMANY | - 0.40 0.47 0.53 0.59 0.65
JAPAN | 0.61 0.65 0.76 0.85 1.01
NORWAY | 0.24 a a7 a a
SWEDEN | 0.34 0.33 0.44 0.55 0.64
UNITED KINGDOM | 0.36 0.00 0.00 0.69 0.73
UNITED STATES | 1.85 1.88
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Over 70% of research scientists and engineers are employed
in research. intensive manufacturing industries in Germany,
France, the United States, and the United Kingdom (Figure
9.11 and Appendix Table Il17). In addition, the tremd is an
increasing one in Germany and France. Research intensive
manufacturing industries employed 70% or less of research
scientists and engineers in Canada, Japan, and Sweden.

E)

RESEARCH BCIENTISTS & ENGINEERS IN RESEARCH INTENSIVE INDUSTRIES

(PERCENTAGES)
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I1

GROSS EXPENDITURE ON R&D
(MILLIONS OF US DOLLARS)

UNITED KINGDOM 2,480.1 2,439.8 2,596.5 3,264.4 4,647.5

UNITED STATES 22,453.0 26,595.0 27,527.6 30,410.6 36,302.6

1967 1969 1971 1973 1975
: I

CANADA |  828.3  979.2 1,145.4 1,352.4 1,757.6
|

DENMARK [ 90.4  145.3  143.2  272.7  398.2
I

FRANCE | 2,506.8 2,678.2 2,920.4 4,353.1 5,985.7
I

GERMANY | 2,084.3 2,652.0 4,499.1 6,806.7 8,846.5
I

JAPAN | 1,684.1 2,592.3 4,041.0 7,223.2 8,766.7
I

NORWAY [ 80.7 97.0  111.6  164.0  255.0
|

SWEDEN |  336.1  368.1  538.2  820.3 1,216.0
l
I
I
I
|
I

TOTAL SELECTED COUNIRIES| 32,543.9 38,546.8 43,523.0 54,667.4 68,175.8

SOURCE: BASED ON DATA FROM "INTERNATIONAL STATISTICAL YEARS
1967-1975", OECD



I2

GROSS EXPENDITURE ON R&D
(% PERFORMED BY COUNTRY)

1967 1969 1971 1973 1975
|
CANADA | 2.5 2.5 2.6 2.5 2.6
DENMARK { 0.3 0.4 0.3 0.5 0.6
FRANCE ; 7.7 6.9 6.7 8.0 8.8
GERMANY i 6.4 6.9 10.3 12.5  13.0
JAPAN ; 5.2 6.7 9.3 13.2 12.9
NORWAY i 0.2 0.3 0.3 0.3 0.4
SWEDEN { 1.0 1.0 1.2 1.5 1.8
UNITED KINGDOM } 7.6 6.3 6.0 6.0 6.8
UNITED STATES } 69.0 69.0 63.2 55.6 53.2
|

TOTAL SELECTED COUNTRIES 100.0 100.0 100.0 100.0 . 100.0

SOURCE:. BASED ON DATA FROM "INTERNATIONAL STATISTICAL YEARS
1967-1975", OECD



R&D BY PERFORMING SECTOR (a)
(PERCENTAGES)

CANADA DENMARK FRANCE GERMANY JAPAN NORWAY SWEDEN UNITED UNITED TOTAL
KINGDOM STATES
™ ] 38 40 54 68 63 45 70 66 69 66
1967| GOVT | 36 21 32 5 13 21 14 23 15 17
| OTHER| 27 38 14 27 24 34 16 11 16 17
T
| 0 | 37 47 56 68 67 48 66 65 69 67
1969] GOVT | 34 26 29 5 12 20 15 25 . 14 16
| OTHER| 29 27 15 27 21 32 19 11 16 17
I
| ™ | 38 48 56 67 66 50 65 64 67 65
1971| covT | 35 25 28 10 14 20 12 24 16 17
| OTHER| 27 28 16 22 20 30 23 11 18 18
S
| 0 | 36 45 59 65 66 50 67 63 66 64
1973] GovT | 33 25 25 15 13 19 8 26 16 17
‘ | OTHER] 31 29 16 20 21 31 25 11 19 19
|
|
| 3 | 40 41 61 66 64 51 69 63 67 65
1975] GovT | 32 26 23 16 13 20 8 27 16 17
| OTHER] 28 33 16 18 22 29 23 11 18 18
- SOURCE: BASED ON DATA FROM "INTERNATIONAL STATISTICAL YEARS 1967-1975" OECD

(a) DUE TO ROUNDING, THE THREE SECTORS MAY NOT ADD TO 100Z.



GERD PERFORMED BY INDUSTRY SECTOR

(AVERAGE ANNUAL GROWTH RATES)

14

13.7

67-68 68-69 69-70 70-71 71-72 72-73 73-74 74~75 67-75
| .
CANADA - | 7.4 6.9 10.1 9.1 6.5 6.1 22.3 18.2 9.6
DENMARK : 43.9 30.5 -0.0 -0.0 40.5 28.8 16.3 14.0 17.6
FRANCE } 4.7 4.5 5.0 4.7 29.1 22.6 20.4 16.9 12.8
GERMANY } 13.6 12.0 33.9 25.3 22.6 18.4 16.8 14.4 18.9
JAPAN { 32,9  24.8 27.0 21.2 38.3 27.7 9.3 8.5 21.9
NORWAY ; 13.7 12.0 9.5 8.7 23.1 18.8 30.3 23.3 15.5
SWEDEN = 1.7 1.7 21.7 17.8 29.0 22.5 25.8 20.5 17.2
UNITED KINGDOM = -2.0 =2.1 3.1 3.0 11.6 10.4 20.6 17.1 7.1
UNITED STATES I 9.4 8.6 =0.4 -0.4 7.1 6.6 7.8 7.2 4.9
TOTAL SELECTED { 9.6 8.8 4.7 4.5 12,0  11.3 8.7

COUNTRIES

10.1

SOURCE: BASED ON DATA FROM "INTERNATIONAL STATISTICAL YEARS 1967-1975", OECD



I5
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KINGD(M  STATES

(PERCENTAGES)

R&D PERFORMED BY INDUSTRY GROUP
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83.1
2.0
14.9
100.0

91.7
0.7
7.6

100.0

95,78
l.4a
2.9a

100.0

93.3
1.3
5.4

100.0

83.7
0.3
16.0
100.0

1

BASED ON DATA FROM "INTERNATIONAL STATISTICAL YEARS 1967-1975", OECD

ESTIMATES

| MFG
1973} PRIM

| SERV

| TOTAL

| MFG
1975| PRIM

SERV
| TOTAL|

SOURCE:
(a)




I6

DISTRIBUTION OF R&D BY RESEARCH INTENSITY (a)

(PERCENTAGES)

.CANADA DENMARK FRANCE GERMANY JAPAN NORWAY SWEDEN UNITED UNITED
KINGDOM STATES

| HIGH | 69.7 71.8 74.4 73.8 60.1 52.7 52.3 75.5 81.2
1967 Low | 30.3 21.3 25.6 25.8 39.9 46.8 47 .7 23.8 18.8
| TOTAL| -100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
I
I ,
| HIGH | 70.0 61.3 79.0 74.5 63.5 54.3 56.2 75.3 79.4
1969| Low | 30.0 38.7 21.0 25.5 36.5 45.7 43.8 24.7 20.6
| TOTAL| .100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
|
| HIGH | 67.6 61.3 75.8 71.6b  62.9 59.8 48.7 74.4 77.0
1971] Low | 32.4 38.7 24,2 22.5b 37.1 40.2 50.5 25.6 23.0
| TOTAL | 100.0 100.0 100.0 100.0b 100.0 100.0 100.0 100.0 100.0
I
l
| HIGH | 68.9 60.3 74.4 74.9b  56.9 57.6 46.9 76.0 74.8
1973 Low | 31.1 36.4 25.6 20.9b  43.1 42.4 53.1 24.0 25.2
| TOTAL | 100.0 100.0 100.0 100.0b 100.0 100.0- --100.0 100.0 100.0
l
I
| HIGH | 69.9 62.7 75.0 77.5b  55.7 56.3 °~ 50.4 75.7 74.4
1975| Low | 30.0 35.5 25.0 19.0b  44.3 43.7 49.6 24.3 25.6

| TOIALI 100.0 100.0 100.0 100.0b 100.0 100.0 100.0 100.0 100.0

SOURCE: BASED ON DATA FROM "INTERNATIONAL STATISTICAL YEARS‘1967-1975", OECD

(a) HIGH RESEARCH INTENSIVE INDUSTRIES INCLUDE AIRCRAFT & PARTS, MACHINERY,
ELECTRICAL PRODUCTS, PHARMACEUTICALS, PETROLEUM, AND OTHER CHEMICALS.

(b) ESTIMATES



GERD FUNDED BY FOREIGN SOURCES

I7

(PERCENTAGES)

1967 1969 1971 1973 1975

_ |

CANADA | 2.8 2.3 2.5 2.8 2.9
DENMARK } 0.6 0.5 0.5 0.7 0.0
FRANCE l| 3.3 4.1 3.6 3.5 5.3
GERMANY ; 0.5 0.3 0.9 1.2 2.3
JAPAN } - 0.1 0.1 0.1 0.1 0.1
NORWAY : 3.3 1.4 1.5 1.5 2.4
SWEDEN = 1.0 1.4 1.0 1.3 1.7
UNITED KINGDOM : 3.9 3.6 3.6 5.4 4.9
UNITED STATES ; 0.0 0.0 0.0 0.0 0.0

SOURCE: BASED ON DATA FROM "INTERNATIONAL STATISTICAL YEARS

1967-1975", OECD



I8

GERD FUNDED BY GOVERNMENT

(PERCENTAGES)

1967 1969 1971 1973 1975

~ |
CANADA | 54.9 55.2 63.5 53.5 48.3
DENMARK { 55.8 50.5 49.8 28.5 28.0
FRANCE { 55.3 52.0 61.7 44.8 42.4
GERMANY { 41.5 39.2 44.1 47.7 45.7
JAPAN } 30.2 13.7 33.1 16.5 16.2
~ NORWAY ! 59.9 58.7 56.8 34.5 34.5
SWEDEN { 42.5 40.8 41.6 42.8 39.8
UNITED KINGDOM :A., 51.6 52.5 53.6  51.5 . 54.3

UNITED STATES ;

62.9 57.6 55.2 54.3 51.5

SOURCE: BASED ON DATA FROM "INTERNATIONAL STATISTICAL YEARS
1967-1975", OECD



-7 GERD FUNDED BY INDUSTRY

I9

" SOURCE: BASED ON DATA FROM "INTERNATIONAL STATISTICAL YEARS

1967-1975", OECD

(PERCENTAGES)

1967 1969 1971 1973 1975
. [

CANADA [ 31.9 30.7 30.9 28.3 33.7
DENMARK I 40.2 46.7 47.4 45.0 45.0
FRANCE : 32.6  34.1 37.1 40.5 42.1
GERMANY : 57.8 60.2 55.4 52.0 54.1
JAPAN => 62.9 67.6 66.4 664 65.0
‘ NORWAY = 38.8 40.1 42.0 38.4 40.5
SWEDEN = 55.6 57.6 5644 55.0 58.0
UNITED KINGDOM ; 44.8 45.1 4403 46.1 42.9
UNITED STATES ! 32.8 37.6 39.3 42.4 43.5



GERD FUNDED BY OTHER NATIONAL- SOURCES
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(PERCENTAGES)
1967 1969 1971 1973 1975
- |

CANADA | 13.2 14.1 5.6 18.2 17.9
DENMARK ; 4.0 2.8 2.8 26.5 26.0
FRANCE i 12.1 13.9 1.1 14.7 15.5
GERMANY } 0.7 0.5 0.5 0.3 0.2
P JAPAN : 6.9 18.6 0.5 17.1 18.9
NORWAY ‘ 1.3 1.2 1.2 27.1 25.0
' SWEDEN l 1.9 1.7 2.0 2.2 . 2.2
UNITED 'KINGDOM "-‘“**“#" 3T T 2.4 2.7 T4 T 2.8
UNITED STATES ; bk 4.7 5.5 3.3 5.0

SOURCE: BASED ON DATA FROM ﬁINTERNATIONAL STATISTICAL YEARS

1967-1975", OECD



INDUSTRIAL R&D FUNDED BY FOREIGN SOURCES
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(PERCENTAGES)
1967 1969 1971 1973 1975
‘ |

CANADA | 5.0 5.0 5.8 7.4 7.0
DENMARK } 0.0 0.5 0.5 1.1 1.8
FRANCE i % 4.3 6.1 5.2 4.7 7.8
GERMANY : 0.5 0.3 1.3 1.8 3.2
JAPAN { 0.0 0.0 0.1 0.1 0.1
NORWAY ; 2.3 1.2 1.4 1.4 2.3
SWEDEN } 0.2 0.9 0.7 \1.4 2.1
UNITED -KINGDOM —i— - 357 bk 4.7 6.3 6.3
UNITED STATES { 0.0 0.0 0.0 0.0 0.0

SOURCE: BASED ON DATA FROM "INTERNATIONAL STATISTICAL YEARS

1967-1975", OECD



INDUSTRIAL R&D FUNDED BY GOVERNMENT
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(PERCENTAGES)
1967 1969 1971 1973 1975
|

CANADA l 14.7 15.2 16.2 17.0 12.4
DENMARK % 0.4 1.3 1.3 2.4 6.8
FRANCE : 40.5 38.1 34.6 33.0 30.4
GERMANY l 17.5 13.2 18.4 19.6 18.5
JAPAN : 0.9 1.2 2.0 2.0 1.7
NORWAY } 18.6 18.4 18.6  24.6 23.5
SWEDEN : 22.1 14,5 1lhot . 18.8 16.2
UNITED KINGDOM : 33.4 33.2 34.3 35.5 33.0
UNITED STATES : 53.3 46.7 41.9 35.6

39.3

SOURCE: BASED ON DATA FROM "INTERNATIONAL STATISTICAL YEARS

1967-1975", OECD



INDUSTRIAL R&D FUNDED BY INDUSTRY
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(PERCENTAGES)

1967 1969 1971 1973 1975
|

CANADA | 85.3 84.8 83.8 80.6 87.6
DENMARK i 99.5 98.7 98.7 97.6 93.2
FRANCE ; 59.5 61.9 65.1 66.6 69.2
GERMANY ; 82.3 86.7 81.4 80.3 81.4
® JAPAN I| 99.0 98.8 98.0 98.0  98.1
NORWAY } 81.4 81.6 81.4 75.3 76.5
SWEDEN ; 77.8 85.2 85.6 81.2 83.7
UNITED KINGDOM ; 64.5 66.3" 65.3 64.5 67.0
UNITED STATES ’; 46.7 53.4 58.1 60.7 644

SOURCE: BASED ON DATA FROM "INTERNATIONAL STATISTICAL YEARS

1967-1975", OECD
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INDUSTRIAL R&D FUNDED BY OTHER NATIONAL SOURCES

(PERCENTAGES)
1967 1969 1971 1973 . 1975
. | .

CANADA | 0.00 0.00 0.00 2.36 0.00
DENMARK ; 0.06 0.00 0.00 0.00 0.00
FRANCE : 0.02 0.02 0.33 0.40 0.35
GERMANY % 0.27  0.07  0.18  0.14  0.09
JAPAN } 0.13 0.00 0.00 0.00 0.15
NORWAY ; 0.00 0.00 0.00 0.11 0.00
SWEDEN ; 0.11 0.25 0.03 0.04 0.04
UNITED KINGDOM i 2.10-- - -0.45-—- - 0.49--  0.00 0.00
UNITED STATES : 0.00 0.00 0.00 0.00 0.00

SOURCE: BASED ON DATA FROM "INTERNATIONAL STATISTICAL YEARS
1967-1975", OECD




NUMBER OF RESEARCH SCIENTISTS & ENGINEERS IN INDUSTRY

I15

1967 1969 1971 1973 1975
: l

CANADA | 7,467 7,469 7,711 7,928 8,985
DENMARK { 1,668 a a a a

FRANCE 1 24,724 26,142 26,288 27,961 29,433
GERMANY ’ 40,770 49,857 56,589 59,039 61,582
JAPAN : 81,664 94,060 112,763 130,690 145,216
NORWAY ’ 1,197 a a a a

SWEDEN , 4,095 4,054 4,961 6,458 8,093
UNITED KINGDOM : 34,733 a_ _a 60,801 61,700
UNITED STATES { 371,900 360, 800

380,600 370,600 356,600

SOURCE: BASED ON DATA FROM "INTERNATIONAL STATISTICAL YEARS

1967-1975", OECD

(a) NO ESTIMATES AVAILABLE
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RESEARCH SCIENTISTS & ENGINEERS IN INDUSTRY
(X BY INDUSTRY GROUP)

CANADA DENMARK FRANCE GERMANY JAPAN NORWAY SWEDEN UNITED UNITED
KINGDOM  STATES

| PRIM | 4 0 0 2 1 5 3 1 0
1967] MFG | 92 91 92 95 94 77 95 87 97
| SERV | 4 8 8 4 5 18 2 12 3
| TOTAL | 100 100 100 100 100 100 100 100 100

: |
I .
| PRIM | 3 a 1 1 1 a 4 a 0
1969| MFG | 93 a 92 95 93 a 92 a 96
| SERV | 5 a 8 4 6 a 4 a 4
| TOTAL] 100 a 100 100 100 a 100 a 100

|

|
| PRIM | 3 a 1 1 1 a 3 a 0
1971| MFG | 90 a 94 95 93 a 93 a 96
| SERV | 6 a 5 4 6 a 4 a 4
| TOTAL | 100 a 100 100 100 a 100 a 100

|

| .

. | PRIM | 4 a 1 1 1 a 2 1 0
1973| MFG | 88 'y 93 95 94 ’ 91 90 96
| SERV | 9 a 6 4 6 a 7 9 4
| 'I‘O'I‘AL: 100 a 100 100 100 a 100 100 100

|
| PRIM | 4 a 1 1 1. a. 3 2 0
1975| ¥r6 | 85 a 92 94 9% a 90 90 96
| SERV | 11 a 6 4 6 a 7 9 4
| TOTAL]| 100 a 100 100 100 a 100 100 100

;

SOURCE: BASED ON DATA FROM "INTERNATIONAL STATISTICAL YEARS 1967-1975", OECD

(a) NO ESTIMATES AVAILAELE



SCIENTISTS & ENGINEERS IN RESEARCH INTENSIVE INDUSTRIES
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(PERCENTAGES) .
1967 1969 1971 1973 1975
I

CANADA | 69.1 68.0 65.0 67.0 70.8
DENMARK = 73.3 " a a a a
FRANCE = 71.3 79.7 78.6 78.1 80.2
GERMANY : 76.9 78.0 80.1 82.0 85.4
JAPAN ’ 60.9 64.1 65.5 - 62.3 62.1
NORWAY 1 50.7 a a a a
SWEDEN = 50.8 54.6 50.0 49.1 55.8
UNITED- KINGDOM || 7Feb--- a a  75.0 72.9
UNITED STATES i 73.9

79.8 79.0 74.9  74.9

SOURCE: BASED ON DATA FROM "INTERNATIONAL STATISTICAL YEARS
1967-1975", OECD

(a) NO ESTIMATES AVAILABLE
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The following terms and definitions are based primarily
on those provided in The Measurement of Scientific and
Technical Activities (Frascati Manual), OECD, 1976.

AGRIC

ULTURE dincludes:

APPLI

a) agronomy, rural science;

b) forestry, horticulture;

c) dairying,-animal husbandry;
d) veterinary sciencej

¢) other.

ED RESEARCH is also original investigation undertaken

BASIC

in order to acquire new knowledge. It is, however,
directed primarily towards a specific practical aim or
objective. Applied research develops 1ideas 1into
operational form. The knowledge or information derived
from 1t is often patented but may also be kept secret.

RESEARCH is expérimental or theoretical work

undertaken primarily to acquire new knowledge of the
underlying foundations of phenomena and obsecrvable
facts, without any particular application or use in
view. It is usually undertaken by scientists who may
set their own @goais and to a large extent organize

their own work. However, in some instances Dbasic
research may be primarily oriented or directed towards
some broad fields of general interest. Such research

is sometimes called "oriented basic research".

BUSINESS ENTERPRISE SECTOR includes:

a) All firms, organizations whose primary activity
is the production of goods or services for sale to the
general public at a price intended approximately to
cover at least the cost of production.

b) Private and public enterprises.
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CAPITAL EXPENDITURE covers annual gross capital expenditure
actually incurred by performers, irrespective of the
method of finance, the period over which this may be
written of £, or whether the expenditure is for
replacement or an addition to assets. It includes:

a) the acquisition of land;

b) expenditures on buildings, fixed assets and
plant, including major improvements, modifications,
repairs and renovations as well as legal fees resulting
from the purchase of real estate;

c) the acquisition of wmajor instruments and
equipment.

The sale or transfer of fixed assets are shown
separately, and depreciations for building, plant and
equipment are excluded,

CHANGE IN TECHNIQUL is an alteration of the character of the

equipment, products, and organization which are
actually being used. A technique is a wutilized-method
‘ of production.,.

CURRENT EXPENDITURE includes:

a) Wapges, salaries and all related elements of
labour costs (or '"fringe benefits") such as bonus
payments, holiday pay, contributions to pension funds,
payroll taxes and welfare expenditure.

b) Materials and equipment, other than major items
of equipment, including books, journals, reference
material, subscriptions to libraries, scientific
societies and so forth,.

c) Water and fuel, including gas and electricity.

d) Maintenance and repair of buildings and
equipment. Rent, rates and cleaning.
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e) Administrative expenses and share of overhead
costs in the case of research departments or institutes
sharing premises or facilities with other parts of a
large organization.

f) Purchase of services (e.gs cost of computer
time).

It excludes actual or 1mputed provisions for
depreciation.

ECOMOMIC GROUWTH 1is usually measured by the growth of a

nation’s gross product. Technological Change is an
important factor responsible for the rate of economic
growth.

ENGINEERING includes:

a) metallurgy, mining;

b) mechanical engineering;

¢) construction, c¢ivil engineering;
d) electrical engineering;

e) aeronautical engincering

£) chemical engineering, fuel and petrolecum
technology;

g) textile enginecering;

h) geologys

i) general technology and applied science;
j) other..

EXPERIMENTAL DEVELOPMENT is systematic work, drawing on
existing knowledge gained f rom research and/or
practical experience, that is directed to producing new
materials, products and devices, to idinstalling new
processes, systems and services, and to improving
substantially those already produced or installed.
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EXTRAMURAL RE&D EXPENDITURE denotes a f£low of R&D funds from
one organization oxr sector to another. Extramural
flows can be identified in two ways:

1. As "extramural expenditures" which are the sums
an organization (or sector) reports having paid to

another organization (or sector) for the performance of
R&D.

2. As R&D supported by "extramural source of
funds" which are the sums an organization (or sector)
reports having received from another organization (or
sector) for the performance of R&D.

Such payments can take the form of contracts,
grants or donations and they can be made in cash or in
kind (e.g. equipment made available to the performer).

FOREIGN SECTOR includes: Institutions on all territory
outside the political frontiers of a country except
that:

i) vehicles, ships, aircraft and space satellites
operated by domestic organizations and testing grounds
leased or acquired by a government and/or private
organizations 1in other countries’ territory are not to
be considered abroad.

ii) the facilities of international organizations
situated within the political frontiers of the
reporting country are to be considered abroad.

GOVERNMENT SECTOR includes:

Organizations which furnish but do not normally
sell to the community those services which cannot
otherwise conveniently or economically be provided and
which act as the administrative agency for the economic
and social policy of the community.
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GROSS DOMESTIC EXPENDITURE ON RESEARCH FXPERIMENTAL
DEVELOPMENT (GERD)

GERD is total intramural expenditure for R&D
performed on national territory during a given period.
It includes R&D performed on the national territory
funded from abroad, but excludes payments to abroad for
the performance of R&D (and RE&D performance of
international organizations within the country).

HNUMANITIES AND FINE ARTS includes:

a) humanities;
b) fine arts;
¢) education
d) other.

INDUSTRY GROUPS classification breakdown:

le Primary Industries

Agriculture
Mines and VWells

2. Manufacturing Industrics

Food, Beverages, and Tobacco
Rubber and Plastic

Leather

Textiles

Knitting Mills

Clothing

Wood

Furniture and Fixtures



Pulp and Paper.

Printing
Primary Metals
Metal Fabricating

Machinery
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Transportation Equipment (and aircraft & parts)

Electrical Products
Non-Metallic Mineral Products
Petro}eum Products

Chemical Products

Miscellaneous (Other Manufacturing Industries)

3. Service Industries

Transportation and Other Utilities
Other Non-Manufacturing Industries
INNOVATION is an invention which is applied for the

time., It is a key stage in the process leading
full evaluation and utilization of an invention.

INPUT MEASURES OF R&D are:

a) measures of manpower employed on R&D;

b) measures of expenditure on R&D.

first
to the




INTRAMURAL R&D EXPENDITURE includes all funds
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used for the

performance of R&D within a particular organization or
sector of the economy, whatever the source of finance.
It includes both current and capital expenditure.

INVENTIOHN is a prescription for a mnew product or process
that was not obvious to one skilled in the relevant art

at the time the ideca was generated. The

process must have prospective utility

novelty.

MEDICAL SCIENCES include:

a) medicine;
b) dentistry;
c) pharmacy;
d) other.

NATURAL SCIENCES include: -

a) mathematics;

b) physics, mechanics, electronics,
c¢) chemistry, physical chemistry;
d) biology, botany, zoology;

¢) bio-chemistry, bio-physics;

new product or
as well as

astronomy;

f) geology & earth sciences, meteorology,

geophysics;

g) Other.

OTHER SUPPORT STATFF are skilled and unskilied craftsmen,

secretarial and clerical staff working
associated with R&D activity.

on or directly
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PILOT PLANT The construction and op.eration of a pilot plant
is a part of R&D as long as the principal purposes are
to obtain experience and to compile engineering and
other data to be used in:

evaluating hypotheses;
- writing new product formulae;

- establishing new finished product specifi-
cations;

- designing special equipment and structures
required by a new process;

- preparing operating instructions or manuals on
the process.

But 1f a pilot plant switches to operating as a
normal commercial production unit, the activity can no
longer be considered R&D even though it wmay still be
described as "pilot plant".

. PRIVATE NON-PROFIT SECTOR includes: Most private
organizations which are not established primarily with
the aim of earning a profit. They are maintained by
fees, dues and donations from members and sponsors, by
grants from government and enterprises, and may also
obtain revenue from the direct sale of some of their
products and services, as, for instance, publications
and public lecture programmes.

PRODUCT FIELD classification implies the R&D activity of
each enterprise or establishment is broken down
according to the product field to which it is relevant.

PRODUCTIVITY is the ratio of output to i1nput. The wusual
input considered is that of labour. Factors affecting
the rate of growth of labour productivity dinclude the
rate of technological change, the marginal rate of
substitution between capital and labour, the
achievement of economies of scale, and the rate of
diffusion of relevant technological information.




Page 9

PROTOTYPES A prototype.- is an original model " on which

PURE

something new 1s patterned and of which all things of
the same type are representations or copies. It 1is a
basic model possessing the essential characteristics of
the intended product. The design, construction and
testing of prototypes normally fall within the scope of
R&D .

SCIENCE 1s directed toward wunderstanding, whereas

technology is directed toward use.

RESEARdH AND DEVELOPMENT EXPENDITURE can be spent either:

- inside (intramural expenditure), or

- outside (extramural expenditure) - a firm,
ministry or public agency, private non-
profit institution or university.

RESEARCH INTENSITY refers to the amount of research and

development conducted 1in an industry. Generally, omne
or more of the following indices have been used for the
classification of industries as High, Medium, or Low
Research Intensive:

l. R&D expenditures as a peréentagetbfféhipments
or value~added;

2. the number of R&D personnel engaged as a
proportion of the total employment in an

industry;

3. average skill level of workers.

RESEARCH AND EXPERIMENTAL DEVELOPMENT comprise creative work

undertaken on a systematic basis in order to increase
the stock of knowledge, including knowledge of man,
culture and soclety, and the wuse of this stock of
knowledge to devise new applications. Three categories
of R&D may be distinguished: Basic Research; Applied
Research; and Experimental Development.

The differences between research and development
relate primarily to the orientation of the work, the
degree of uncertainty 1in a given problem, and the
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length of time work can be expected to proceed without
visible pay-off. Research tends to be oriented more
towvard the search for new knowledge (rather than toward
the capacity to produce a particular product), to
involve greater uncertainty of outcome, and to require
more time for maturity than development.

RESEARCHERS (R&D SCIENTISTS AND ENGINEERS) are persons
actually. engaged in the conception and/or. creation of
new knowledge, products, processes, methods and
systems.

SCIENTIFIC FIELDS classification implies the following
breakdowns

a) natural sciences;

b) engineering;

c) medical sciences;

d) agriculture;

e) s3ocial sciences;

£f) humanities and fine arts.

 SECTOR classifications offer a framework for the analysis of
flows of funds to (and from) the R&D funding and
performing agencies. The 5 sectors -are: Business
Enterprise (Industry); Government Universities;

Private Non=-Profit; and, Foreign.

SOCIAL SCIENCES include:

a) political science, diplomacy;
b) economics, commerce, banking;
¢c) soclology, ethnology;

d) other.
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TECHNICIANS perform auxiliary technical tasks connected with
R&D normally wunder the direction and supervision of a
researcher (R&D scientist or engineer).

TECHNOLOGICAL CHANGE 1is the advance of technology, such
advance often taking the .form of new methods of
producing existing products, new designs which enable
the production of products with important new
characteristics, and new techniques of 'o:"anigation,
marketing, and management., A new piece of knowledge is
a technological change only when it is first
discovered.

TECHNOLOGY is society’s pool of knowledge regarding the
industrial arts. It consists of knowledge used by
industry regarding the principles of physical and
social phenomena, knowledge regarding the application
of these principles to production, and knowledge
regarding the day-~to~day operations of production.

TECHNOLOGY INTENSITY refers to the level of technology
embodied in an industry’s product lines and production
techniques. Although there is no precise measure, the
followiny; are generally accepted as proxies for the
classification of industries as High, Medium, or Low .
Technology Intensive:

1., proportion of sales associated with the
introduction of new products;

2., the number of invention patents received;

3. the number of significant innovations
pioneered.

UNIVERSITY SECTOR includes:

All universities, colleges of technology and other
institutes of ©post~secondary education whatever their
source of finance or legal status. It also 1includes
all research institutes, experimental stations ‘and
clinics operating under the direct control, of - or
administered by  .ori.associated ‘with higher education
establishmentss - . : . ¥

SN
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