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PREFACE

Since its establishment, one of the main objectives of the National Research
Council has been to encourage Canadian industry to undertake research. To
provide itself, and other interested groups, with an accurate representation of
the state of industrial research in Canada, the Council requested the Dominion
Bureau of Statistics to survey Canadian firms. The first survey of industrial
research and development was made in 1955, and has been repeated biennially
since then. This publication contains the results of the fourth such survey con-
ducted by the Bureau of Statistics in cooperation with the National Research
Council. It presents an estimate of the magnitude and direction of the research
and development program undertaken by Canadian industry in 1961 and provides
an indication of the relative size of the 1962 expenditures.

The 1961 survey sought information on the cost of research and development
conducted by Canadian firms, the sources of these funds, and the expenditures
on purchases of research results from others, It also requested data on the prin-
cipal fields of science, the industrial product groups in which the work was
carried out, and on the personnel employed in research and development.

The assistance of the many business firms who have cooperated with us
by submitting reports is gratefully acknowledged.
WALTER E. DUFFETT,

October, 1963. Dominion Statistician
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DEFINITIONS!

1. For the purposes of the 1861 survey, firms were given the following ‘‘working'' definition of
R & D:

Industrial research and development comprises activities ranging from pure reseatch
intent upon obtaining new knowledge in the life and pnysical sciences, to conceiving and
developing new products, new processes and major changes in products or processes, and
bringing them to the stage of production. Such activities as market and sales research and
process and quality control are excluded, as well as other special cases outlined below.

The following kinds of activity are included in the concept of industrial R & D:
(a) Laboratory scale activity.

(b) The design and operation of pilot plants or prototypes, provided the main purpose is
one of the following:
(1) To test experimental conclusions reached at the laboratory level.
(2) To establish finished product formulas, specifications or standards.
(3) To design special equipment required by a new or improved process.
(4) To prepare operating instructions for use at the manufacturing level.

(c¢) The engineering activity necessary to advance the design of a product or a process
from the laboratory to the stage where it can be turned over to a production unit. The
design, construction and testing of full scale models prior to production is included,
along with the development of designs for special manufacturing equipment and tools
required.

(d) The preparation of drawings, formulas, specifications and manuals of instruction for
the use of manufacturing units, all of which are based on the research activities.

The following activities are not included in the concept of industrial R & D:

(a) Market research and development, including statistical surveys of consumer preferences,
estimates of possible markets, distribution outlets, etc.

(b) Development of advertising programs including sales promotion and demonstration of new
products.

(¢) Economic research and other research in the social sciences.
(d) Application for patents, including related legal work.

(e) Experimental work performed to provide additional information as required for the com-
pletion of patent litigation.

(f) Routine quality or quantity control of a process or products at the manufacturing level.

(g) Investigation and/or analytical work in connection with mechanical intefruptions in
production (:.e. trouble shooting).

(h) Work required for the minor modification of a specific product to meet the requirements
of a specific customer.

(1) Assistance furnished at the manufacturing level to facilitate production in accordance
with established formulas, instructions or finished product specifications. This includes
the cost of printing blueprints and instruction manuals.

(i) Geological or geophysical exploration.

2. In this report the following terminology was used:

(a) Canadian firm—a firm operating in Canada, When possible, any foreign branches or af-
filiates are excluded.

(b) Canadian R & D expenditures —expenditures of such firms in Canada, i.e. within their
Canadian organization or by means of payments to other Canadian firms or institutions.

(c) Reporting company —the organization which submitted the return. In the case of a con-
solidated return, ““reporting company'’ would include several firms.

(d) Intra-mural expenditures — expenditures for work performed within the reporting company,
i.e. the cost of R & D performed by reporting companies.

(e) Extra-mural expenditures —expenditures for work performed outside the reporting com-
pany, i.e. payments for the R & D performed by other firms and organizations for the
reporting company.

! The questionnaire reproduced in Section III contains the more complete set of definitions provided
for the guidance of the respondents.



INDUSTRIAL RESEARCH AND DEVELOPMENT
EXPENDITURES IN CANADA 1961

SECTION 1

General Review

The importance of reliable statistics on re-
search and development activities within indus-
trialized countries is becoming more and more
evident., One use of such statistics is to provide
the basis for forecasts of research trends and of
the employment of a nation’s scientific manpower.
Based on these statistics, national and interna-
tional comparisons of various activities and facets
of research and development can also be made.
Economists and others attempting to measure the
productivity of research and development require
accurate statistics, whilst business management
is finding such statistics a useful aid when allo-
cating company resources.

The present report is the fourth produced by
the Dominion Bureau of Statistics. At present the
survey 1is conducted every two years, but it is
hoped that eventually industrial research and
development can be measured annually. The method
of survey is to contact all firms operating in Can-
ada which the Bureau believes might be paying
for, or conducting,research and development. Firms
replying affirmatively are mailed a detailed ques-
tionnaire and the returns are processed at the
Bureau. Based on indirect information, the Burean
prepares estimates for those firms which do not
return the questionnaire. The information contained
in this report represents the R & D activity of
firms conducting or paying for research and devel-

opment, including those government enterprises
providing commercial goods or services, Govern-
ment departments and agencies, as well as non-
profit organizations,are excluded from this survey.

The 1961 survey of industrial R & D found
that 523 of the surveyed firms were performing or
financing research and development. In most cases
some or all of the work was performed within the
reporting company, although some firms relied ex-
clusively on other organizations, Canadian and
foreign. In 1959 only 471 firms reported some R & D
expenditures, but the increase in the number of
such firms reporting in 1961 is due largely to a
more complete coverage of the smaller firms, rather
than to a large number of firms engaging in R & D
for the first time. Any change in the number of
such firms reported in each survey is not as sig-
nificant as might appear at first, since a very
small, once-in-a-lifetime payment to another organ-
ization is sufficient to cause a firm to be counted
in the survey of that year. The number of firms
reporting R & D expenditures should continue to
increase for some time as the Bureau’s coverage
of the smaller firms becomes more complete. As
might be expected, a few large firms perform most
of all Canadian R & D. Of the 523 having R & D
expenditures (a very small proportion of the total
number of Canadian firms), 16 accounted for 50% of
the total intra-mural expenditures.

Summary of R & D Expenditures of Canadian Firms, 1955-61

Canadian R& D

N l;’ayments Total F‘irmis
Firms - i or R&D reporting

Tes reporting . e, Total  |doneoutside expl:nﬁit?ues R&D

eﬁeéxginares expenditures| expenditures| exPenditures Shbad S s
nada
$'000 $'000,000
oo 51, 386 1,891" 53, 211! 12.2 65.5 377
e 124, 531 4, 209 128, 740 19.8 148.5 455
1959 ...... EEE U AR, 432 96, 590 3, 285 99,875 2l 1) 1) N 471
ORI, ......cooon Suiscramensasitlile. 464 111342561 4, 293 115, 1562 31ni 146. 4 523
: . bl

! Grants-in-aid of research are not included.

2 To avoid double-counting, certain payments, which are extra-mural for one respondent and intra-mural for another,

have been subtracted from the sum of all Canadian intra-

and extra-mural expenditures. In previous yeats the problem of

double-counting was avoided by excluding such payments from the extra-mural expenditures shown in the tables.

.. Figures not available.

Surveyed firms reported a total expenditure on
R & D of $146.4 million in 1961. This represents a
substantial advance over the 1959 level—an in-
crease of 20.4%. Payments for R & D performed
outside Canada were 43.8% higher in 1961 than in
1959, and expenditures for Canadian R & D in-
creased 15.2%. These increases are due mainly to

latger R & D expenditures by the bigger firms, al-
though the increased number of firms reporting has
also been a cause. Another factor which contributes
to a trend toward increased expenditures is the
growth in the size of companies. As a company be-
comes larger or its R & D organization becomes
more elaborate, it becomes practicable to establish



a more appropriate accounting system. This enables
the company tc allocate more exactly the indirect
and overhead costs attributable to R & D. The
trend toward greater R & D expenditures should
continue in 1962, since firms indicated an increase
of over $5 million in estimated intra-mural R & D
costs.

Two industries showed a particularly notice-
able increase in R & D activity between 1959 and
1961; the electrical products industry had intra-
mural costs of $21,745,019, an increase of 36.7%,
and the chemical and chemical products industry
had costs of $20,251,461, an increase of 49.0%.
The only significant decrease in R & D expendi-
tures from 1959 to 1961 occurred in the transport-
ation equipment industry, where intra-mural ex-
penditures decreased 33.8%, to $19,856,661.

Source of Funds for Intra-mural R & D

1957 1959 1961
Source .
Amount Per cent Amount Per cent Amount Per cent
$°000 % £'000 LA $'000 %

Reporting COMPANY .....cccveevemvveiervrecccanonersranaisinns 43, 680 39.1 63, 442 6Ds 1 18, 989 69. 8

Parent, affiliate or subsidiary ........ccccvneen. 9, 047 7.3 9, 750 10. 1 8,240 7.3
Government funds through:

(a) Prime contracts! . .........ccccommmimrneeciinennins 49, 459 39.7 19,150 19. 8 14,179 12.5

( b) Procurement contracts? ........... 12, 081 9.7 1,958 2.0 4,009 3.5

Contract work for other companies .................. } 5, 264 42 2, 290 2.4 { 5, 465 4.8

(O Y O R e T T TOUPCCRURIN 29303 2.1

Motalss L. . R ek 124,531 100. 0 96, 590 100.0 113,255 100.0

! Prime contracts are contracts primarily for research and development up to and including the development and

production of prototypes.

? Procurement contracts are orders for quantities of certain products or equipment, the production of which will require

the contractor to perform the research and

Continuing the trend noticed in 1959, industry
supplied a greater proportion of the funds it spent
on R & D than in previous years. At the same time,
the proportion of such funds provided by the Federal
Government decreased. It is worth noting the steady
increase in industrial R & D when the amounts
received through government contracts are elim-
inated. In contrast to the fluctuations shown by the
intra-mural R & D expenditures in the table above,
after government contracts are subtracted the same
expenditures increase from year to year: from less

evelopment necessary before the contracts can be fulfilled.

than $50,000,000 in 1955 to $62,990,555 in 19357,
then to $75,581,542 in 1959 and $95,067,051 in
1961. There has also been a change in the recip-
ients of government contracts. Because of a de-
crease in contracts to the aircraft component of
the transportation equipment industry, and an in-
crease in government funds received by the elec-
trical products industry, the latter now receives
more than half of all Federal Government R & D
payments to industry.

Payments Made for Extra-mural R & D, 1961

Payments to other Payments to other
Recipient organjzations in Canada organizations outside Canada
- Amount Per cent Amount Per cent
$'000 % $'000 %

Parent, affiliate or subsidiary companies ........ 163 3.8 20813 86.9
Commercial laboratories ...........ccoveeecreeenieninnnne 268 6.3 480 1.5
Other COMPANILS .......coveemerevrerneenensrarnreresransesnse 1, 457 34.0 2,935 9.4
Educational inStitutions ..........c..cccccrveeiveriiveninns 92 2.1 10 -
Research Institutions ...........ceeecviveivesennecennes 959 22.3 388 1.2
Grants-in-aid of research ..........cceeiivrcvernnnnn, 1, 242 28.9 115 0.4
GOVEINMENLS ......c.ccrsesiserenrenssinarsanssssssnssassasarsans 63 1.5 5 -
07 T - N 2 - M SCRSCR S SN 49 1.1 150 0.5

EOEALE ... ... 5. b B e s smas e Toasanss vaves onene rass 4,293 100.0 31,2186 100. 0*

! Because of rounding, the figures given do not add to exactly 100.0.



Because of the adjustments to prevent double-
counting in the figures given for extra-mural pay-
ments in the years before 1961, it is impossible to
make comparisons between most items. The in-
crease in the size of grants-in-aid of research may
be noted, however. This item increased 75% be-
tween 1959 and 1961. In 1961 firms operating in

Canada paid $27,133,000 for R & D to foreign
parents, affiliates or subsidiaries, receiving
$8,077,000 from such sources. On the other hand,
the extent to which many Canadian firms have
gratuitous access to the research results of as-
sociated foreign companies is known to be sub-
stantial, but cannot be measured in monetary terms.

Intra-mural R & D Expenditures, by Product Group

T

1959 1961
Recipient product group -

Amount Per cent Amount Per cent

$'000 % $'000 %
Chemicals (except drugs and medicines) .................. 1%, 089 16.7 19,781 bt s )
Aircraft and PATS weereerirsessnnisecisiranses 23, 601 24.4 17,831 15.7
BIBBLTOHICS, . X .......cccorerererrininmessaboadsessdrorstossssssassonsorsrans 10, 379 10.7 15, 562 13.7
Primary metals ............ 10, 250 10.6 13, 299 L1 |
Electrical equipment .............ccouierervnnenennenesoseanonsones 8, 489 8.8 9, 743 8.6
Machinery (except electncal) ......... 3,597 3.7 6, 212 9% 9
Forest products — Pulp and paper ... - - 6, 089 5.4
Petroleum and natural gas 2,271 2.4 4,935 4.4
Fabricated metals .......... 2,653 2N 2,836 85
Drugs and medicines .......... 2,030 2.1 2, 789 2.5
Motor vehicles and parts ............................. 1, 536 1.6 1, 682 145
Professional and scientific NStIUMeNtS ... eereee 953 1.0 1.393"77 ég
Forest products — Other than pulp and paper ......... - - 3
Other p ..................................... pp ......... pp ............. 14, 753 15.3 10, 452 9.2

TORLS ......occoorceneeerseeronssrssssasssssssnnnssaasssasyse . 96, 590 100.0 | 113,255 100.0

1 Because of rounding, the figures given do not add to exactly 96,590.

The decline in R & D expenditures on aircraft
and parts apparent in 1959 continued in 1961. The
chemical group of products now receives the largest
amount of R & D funds, replacing the aircraft and
parts group. If the influence of government contracts
is removed, the importance of research and devel-

opment to chemical products becomes even more
evident. In 1961 most product groups received an
absolute increase in R & D funds, with expenditures
on the petroleum and natural gas group increasing
117%.

Personnel Employed on Intra-mural R & D

Professional personnel:
(a) Engineers:

Bachelor degree level .........covuevieenniceiarsenessaanes
Master degree level ...
Doctor degree level

Sub-totals
(b) Scientists:

..............................................................................................

Bachelor degree level
Master degree level
Doctor degree level ...

Sub-totals

..............................................................................

.....................

Totals, professional personnel

Supporting personnel:
ERECHNMCIANE] ... it ccaosrsisiusame snasvantasssrsanssssas sonsansass Sasnsassatos sasFTenmaatoensassaas
Skilled craftsmen .
Other

Totals, supporting personne}

..........................................................................................................

Total employment in industrial R & D in Canada ..o

1957 1959 1961
2, 405 2,093 \ 2,583
..... 195 221 231
98 90 | 108
2,699 2,404 2,922
1,023 1,018 ’ 1,021
..... 233 259 264
399 460 488
1,635 | 1,737 | 1,751
4,354 a4t | 4,673

\ !
3,861 | 3,186 | 3,770
792 | 862 | 1,024
2,672 1,780 2,365
7,125 | 5,808 7,159

|

11,479 | 9,949 11,832




The number employed in industrial R & D in-
creased substantially from 1959 to 1961, but the
employment within different sub-groups did not
change in the same way. In general, employment
within the professional group is more stable than
that of supporting personnel. Within the professional
group itself the engineers show the greatest fluc-
tuations in numbers employed, due almost entirely
to changes at the bachelor degree level. The de-
crease in this group from 1957 to 1959 was due to
reduced employment in the aircraft component of
the transportation equipment industry. The increase
in the number of bachelor degree engineers em-
ployed from 1959 to 1961 is due mainly to higher
employment in the electrical products industry,
although both the chemical and transportation
equipment industries increased the number of
engineers working in R & D. The number of sup-
porting personnel employed in R & D has fluc-
tuated quite violently over the period 1957 to 1961.
As for the professional personnel, the transporta-
tion equipment industrial group, because of changes
taking place in the aircraft industry, was the major
factor in R & D employment fluctuation. The number
of supporting personnel working on R & D in the
transportation equipment group decreased by 2,090
or 75% from 1957 to 1959, and increased by 787 or
110% from 1959 to 1961. There were also substantial
increases in both the electrical products and the
chemical industries.

The differences in the importance of R & D to
various industries can be illustrated by comparing
R & D expenditures to sales. For every one hundred
dollars of sales, firms making payments for Can-
adian R & D spent an average of 74 cents on re-
search and development. These expenditures ranged
from $2.67 in the case of the electrical products
industry to seven cents for the wood industry. It
should be noted, however, that two of the three
industries having the highest such ratios, the elec-
trical products and the transportation equipment
industries, are also the major recipients of govern-
ment prime contracts for R & D.

-10 -

Even though the magnitudes of the R & D ex-
penditure-sales ratios are considerably larger in
the United States, approximately the same order of
industries has been observed. The major exception
to this generalization is textiles, in which there
seems to be a greater relative use of research in
Canada than in the United States.

Although research and development is inher-
ently more costly in some industries requiring
elaborate apparatus for experiments and pilot plants,
R & D expenditure-sales ratios seem to indicate
that certain industries, because of the nature of
their products and competition, rely much more on
industrial research than do others.

Annual intra-mural R & D cost-per-profes-
sional employed may be a useful guide for those
planning new or expanded R & D programs, although
figures for nuclear and space research might not be
relevant. A comparison of this ratio for all in-
dustries in 1959 and 1961 shows an increase from
$23,350 to $24,236 per professional. Most industries
seem to have had higher R & D cost-per-profes-
sional ratios, but the figures and procedures are
still too crude to rely on for comparing the ratios
of an industry from year to year. As might be ex-
pected, in general the larger the firm the larger its
research and development cost-per-professional.

In summary, the 1961 survey of industrial re-
search and development in Canada indicates that
both R & D expenditures and employment increased
over the preceding surveyed year, 1959. During the
entire period surveyed by the Bureau, 1955 to 1961,
there has been an increase from year to year in the
amount of R & D financed by industry itself. Since
1955 three industries have accounted for more than
half of the total industrial R & D expenditures in
Canada. These three industries are the transpor-
tation equipment, the electrical products and the
chemical industries.
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SECTION II
TABLE 1. R & D Expenditures in Canada, by Industry, 1959 and 1961
1959 1961
Industry Intra-mural Canadian Intra-mural Canadian Indysettrlal
R&D extra-mural Total R&D extra-mural R&D
expenditures | payments expenditures | payments expenditures?
dollars

Mines, quarries and oil wells 4,907,029 208, 729 5,115,758 6,727,567 505, 082 7,064, 245
Manufacturing:

F0od and DEVEIAges .....c.ccovriivscrsemniacrersnismmmcsmresmsnsesenssmesseans 1,793,626 169, 140 1,962,766 2,784, 502 109, 549 2,879, 051

Rubber 1,219, 165 29, 906 1,249,071 1,371,755 2,500 1,374, 256

Textile ... 1,395. 769 22,921 1,418, 690 1,057,633 96, 474 1,129, 207

IRELO AN .- oo o BB e O e TR o TR 102,081 32,915 134, 996 61,088 27,929 81.609

Furniture and fixtures 27, 500 1, 500 29, 000 116, 800 14, 000 130, 100

Paper and allied industries 6,571,953 105, 715 6,677,668 7.003, 047 699, 169 7,069, 843

Primary metal 6,626,528 174, 094 6,800,622 7.488.118 147, 287 7,593, 438

Metal fabricating 1,724,907 14,749 1,739,656 2,182, 490 32,602 2,183,490

Machinery 3,121,901 26, 657 3,148, 564 4, 814,738 93, 529 4,902, 542

Transportation equipment 25, 570, 722 893,675 | 26,464,397 19,856,661 121,825 | 19,863,486

Eiectrical products 15,903, 065 124,172 | 16,027,237 | 21,745,019 156,432 | 21,765.159

Non-metallic mineral products 1,353, 830 54, 148 1,407,978 1,357,936 12,682 1,368,618

Petroleum and col Products ..........ccoeoiviirvececerrercsmorerivsssins 3,761,700 684, 000 4, 445,700 5,038,500 | 1,180, 650 5,102. 150

Chemical and chemical products 14,133, 296 296,849 | 14,430,145 | 20, 251,461 718,576 | 20,970,037

Other manufacturing! 3,004, 378 137,847 3,142,225 5,194, 825 54,722 5,203,657

Transportation, storage, communication and other utilities ..., 2,719, 440 105, 052 2,884, 492 3, 102, 796 37, 055 3,139,851

Other non-manufacturing? 2, 593, 485 202, 085 2,795,570 3. 100, 363 283,175 3,335, 488

Totals 86, 590, 381 | 3,284,154 99,874,335/ 113,255,299 | 4,293,238 | 115,156, 226

¢ Includes tobacco and tobacco products, leather products, clothing and knitting miils, and miscellaneous manufacturing industries.
? Includes the construction industry, scientific and engineering services, and trade assoclations.
3 To avold double-counting, certain payments, which are extra-mural for one respondent and intra-mural for another, have been subtracted from the
sum of ail Canadian intra- and extra-mural expenditutes. In previous years the problem of doubie-counting was avoided by excluding such payments

from the extra-mural expenditures shown in the tables.

TABLE 2. Intra-mural R & D Expenditures in Canada, 1959 - 62

Industry 1959 1960* 1961 1962
dollars
Mines, quarries and oll WellB ......c...ccvivrinrinncsiorinenicee 4,907, 029 5, 168,654 6,721, 567 6,388, 903
Manufacturing:
Food and beverages 1.793.628 1,971,900 2,784, 502 3. 335. 989
Rubber ...... 1, 219, 165 1,199,140 1,371,755 1,295, 7717
Textile 1, 395, 169 1,462,940 1,057,633 976, 000
wood 102, 081 109, 096 61, 088 63, 900
Furniture and fixtures 217, 500 33,156 116, 800 118, 000
Paper and allied industries 6, 571, 953 6.822, 565 7.003, 047 7,084, 784
Primary metal 6,626,528 7. 557, 460 7.488,118 8,069, 250
Metal fabricating 1,724,907 1,810,820 2,182, 490 2, 144, 350
Machinery 3,121,907 3,089, 325 4,814,738 5, 210,377
Transportation equipment 25, 570, 722 8,072, 106 19, 856,661 17, 680, 830
Electrical products 15,903, 065 17, 551,660 21,745,019 23,480,119
Non-metallic mineral products 1,353, 830 1,444,771 1,357,936 1,527,780
Petroleum and coal products 3,761,700 4,224, 000 5, 038, 500 6, 304, 000
Chemical and chemical products 14, 133, 296 12,818,696 20, 251, 461 21, 260, 933
Other manufacturing? 3,004.378 2.617,766 5,194,825 6, 487, 507
Transportation, storage, communication and other utilities .._......cconrivnns 2,779, 440 3.126, 460 3,102, 796 3,610,000
Othet non-manufacturing? 2, 593, 485 2,600, 840 3,100, 363 3,239,850
Totals 96, 590, 381 81, 681, 153 113, 255, 299 118, 238, 329

{ gEstimates for the yeats 1960 and 1962 are based on the companies’ intentions for these years.
* Includes tobacco and tobacco products, leather products, ciothing and knitting mills, and miscellaneous manufacturing industries.
* Includes the construction industry, scientific and engineering services and trade associations.
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TABLE 3. Source of Funds for Intra-mural R & D by Industry, 1959

Government funds
P‘ﬁe?:a received through:
affilia Total
Industry Rée;::rtmg and/or Others? intra-mural
PmpAny subsidiary R& D R&D R& D
companies prime procurement
contracts contracis
= - dollars =
Mines, quarries and ofl wells.................ccovvmrenvcecnone 4,817,385 217, 000 - - 62,644 4,907,029
Manufacturing:
Food and beverages 1,588, 587 205,039 - - - 1,793,626
Rubber ....., 956, 388 262,717 = = - 1,219, 165
TeXHIE e e en s e eaes 1, 363, 769 32, 000 - - - 1, 395, 769
Wood .............. 102, 081 - - - - 102, 081
Furniture and fixtures .. 27, 500 - - - — 27, 500
Paper and allled industries ..o 4, 463,779 868, 918 22, 294 - 1, 216, 962 6,571,953
Primary metal 3,085, 863 3,461, 217 38, 400 21,120 13, 6,626,528
Metal fabricating 1,683, 446 19, 561 18, 500 2,400 - 1,724, 907
Machinery . 3,121,907 - - - - 3,121,907
Transportation equipment 11, 506, 473 100, 000 13, 764, 249 200, 000 = 25, 570,722
Electrical products 8,745,939 752, 146 4,651, 866 1,734,990 18, 124 15,903, 065
Non-metallic mineral products ., . 676, 060 671, +70 - - - 1,353,830
Petroleum and coal products ..., 1,939,719 1,821,981 - - - 3,761,700
Chemical and chemical products ... 13,556,529 495,811 17, 396 - 63,560 14,133,296
Other manufacturing? . 2,127,528 286, 307 342, 135 - 248, 408 3,004, 378
Transportation, storage, communication and other
utillties .......... 2,779, 440 - - - - 2,779, 440
Other non-manufacturing?® 899,913 733, 140 294, 489 - 665,943 2,593, 485
Totals ... _ .. 63, 442, 306 9, 749, 667 18, 150, 328 1, 958, 510 2, 289, 568 96, 590,381
Per cent distribution ¢o £0tal ...........ccoveeriivrirninens % 65.7 10, 1 19, 8 2.0 2.4 100. 0

! Consists largely of other flrms and organizations within the same industry which make payments to the reporting company for R & D, including
those with R & D contracts with the reporting company.
3 Includes tobacco and tobacco products, leather products, clothing and knitting mills, and miscellaneous manufacturing industries.
* Includes the construction industry, scientific and engineering services, and trade associations.

TABLE 4, Source of Funds for Intra-mural R & D by Industry, 1961

Govemnéett!ﬁ mngtlils
Parent, receive rough:
Reporting | @lfiliated ook fot Tgtal
Industry co‘r)n ¥ and/or then Others? intra-mural
PV | subsidiary | R&D R&D | oo R&D
companies prime procurement P
contracts contracts
dollars
Mines, quarries and oil wells................ .....ccoooe.oe.. | 5, 266,827 521,536 35, 000 - 822, 204 82, 000 8,727,587
Manufacturing:
Food and beverages 2, 444, 402 340, 100 - - - - 2,784, 502
RubBeres 15 o2 1. 367, 055 - 4,700 - - - 1,371,755
Textile . 1,037,633 20, 000 - - = =; 1, 057, 633
Wood . 60, 338 750 - - - - 61,088
Furniture and fixtures .. _............c.ccoooviiiceinen. 116,800 - - - - = 116, 800
Paper and allied Industries ............ccoemmnnnae. 4,443,637 863, 218 35,200 - 190,991 | 1, 470, 000 7,003, 047
Primary metal 5,040,118 | 2, 440, 000 - - - 8,000 7,488,118
Metal fabricating 2,101,185 2,700 70, 595 8, 000 - H 2,182, 480
Machinery ... 4,778, 258 36, 480 - - - -5 4,814,738
Transportation equipment ...............cc.ccoecivieecen. 12, 237, 694 111,900 | 6,377,229 400, 000 529, 838 200,000 | 19,856,661
Electrical products 10, 478, 918 239,720 | 6,870,541 | 2,584,740 | 1,561, 100 - 21,745,018
Non-metallic mineral products ..... 1,321,936 36, 000 - - - - 1,357,936
Petroleum and coal products ... 3,178,500 | 1,783,000 - - 77,000 - 5,038, 500
Chemical and chemical products . 19, 305,358 67, 364 178,739 — - - 20,251,461
Other manufacturing? 2,452, 244 42,000 -464, 181 | 1, 006, 100 | 1, 230, 300 - 5,194,825
Transportation, storage, communication and other
ULHEES .o e e | 3 012, 796 - - - 90, 000 3,102,796
Other non-manufacturing® 345,395 | 1,035,000 143, 223 - 963, 527 613, 218 3, 100, 363
TOAIB ..ot s 78,688,104 | 8,239,769 | 14,179,408 | 4,008,840 | 5,464,960 | 2,373,218 | 113, 255, 289
Per cent distribution to total .............. 69,8 7.3 125 3.5 48 2yl 100. 0

! Consists largely of other firms and organizations within the same industry which make pavments to the reporting company for R & D.
? Includes tobacco and tobacco products, leather products, clothing and knitting mills, and miscellaneous manufacturing industries.
? Includes the construction Industry, scientific and engineering services and trade associations,
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TABLE 5. Intra-mural R & D Expenditures, by Industry, by Field of Research,’ 1961

Engineering
Industry
Aeronautical | Chemical Civil Electrical Electronic Mechanical Other
T . dollars
Mines, quarries and oll wells ..., - 818,598 - - - 131, 600 952, 276
Manufacturing:
Food and beverages . - 529,612 - - - 52,333 19,010
RuBBar”....... LT - 132, 500 - 2,758 5,518 52,174 -
Textile - 260, 100 — - - 55,900 -
Wood ..., - - 1,250 - - 300 38, 060
Furniture and fixtures - - - - - 17,000 65, 000
Paper and allied industries - 1, 150, 505 80, 000 7,780 33, 840 686, 633 33,607
Primary metal ... - ,765 8, 250 - - 162, 425 -
Metal fabricating ...........cceevuecrsicnsensniens - 6,000 37,823 357, 008 11, 550 862,921 635, 180
Machinery - 1,359 - 271, 348 17, 250 4, 165, 885 298, 592
Transportation equipment ... 15,920, 336 71,300 - 156, 340 230, 962 2,071, 289 799, 180
Electrical products ............. 26, 000 39, 459 - 3,376,340 | 12,309, 824 1, 096, 986 45,897
Non-metallic minersal products - 123, 459 9,125 82,442 41,662 60, 958 104, 459
Petroleum and coal products .... - 803, 120 - - - 251, 040 292, 880
Chemical and chemical products .. - 5,210,574 - 65, 940 48, 430 1,017,425 594, 155
Other manufacturing? .........ccoocovvecrericenne 330, 080 44, 441 - 1,050,771 1,042,489 1,180, 483 43, 550
Transportation, storage, communication
and other utilitles ........cocoiieiniminenn. - 380,072 175, 250 1, 268,626 416,910 467,878 28,634
Other non-manufacturing® .......c.occeemersreees 50, 000 146, 808 17,798 17,812 87,624 303, 458 45,925
Totals 16, 426, 416 9, 735,672 337,496 6,637,163 | 14,246,039 | 12,642,488 3,994,405
Per cent distribution to total % 14.5 8.6 0.3 5.9 12. 6 11, 2 35
Science
Geology,
ch " Physi geophysics Resls
emistry hysics an:l nstt;x‘er Metallurgy | Medicine e Other Total
sciences
dollars
Mines, quarries and oil wells ................. 344, 200 235, 000 225,727 | 3,973,888 - 10, 400 35,880 8,727, 587
Manufacturing:
Food and beverages .............oeienens 1, 233,966 | 3,823 - - — | 499,991 445, 767 2,784,502
Rubber ... . 590,871 70, 464 - - - - 517.470 I STINEISS
Textile o | 398,821 31, 200 - - 16, 850 - 294, 962 1,057,633
Wood ... 750 - - 500 - 8.528 13, 700 61, 088
Furniture and fixtures - — - = - - 34, 800 116, 800
Paper and allied industries 2,357,097 943,503 4,514 =5 - -~ | 1,895,568 7,003, 047
Primary metai ......... - | 26,470 158,820 | 7,116,388 - - - 7,488, 118
Metal fabricating ... 5,000 - - 251,854 - - 15, 156 2,182, 490
Machinery - - - 14, 564 - 45, 740 - 4,814,738
Transportation equipment ... 2,607 3,810 90, 000 453, 237 - - 51,500 | 19,856,661
Electrical products ............ 317,101 ;. 932.902 - 509, 828 - -~ | 2,990,682 | 21,745.019
Non-metailic mineral products 119,255 § 127,162 107, 900 39, 757 - = 561,757 1,357,938
Petroleum and coal products .... 3,022,020 - 585, 760 = - 83,680 - 5, 038, 500
Chemical and chemical products .. 9,119,703 530, 300 - 130,240 | 2,575,658 | 40,000 919,038 | 20,251,461
Other manufacturing? 384,360 319,288 159,315 14,450 - - 625, 800 5,194, 825
Transportation, storage, communication
and other utilities ... - 11,585 28,834 248,311 - - 17,096 3,102, 798
Other non-manufacturing?® ... 456, 925 114, 184 48,936 | 1,443,100 - 56,000 311,793 3, 100, 363
177 V| I RN o SO 18,352,678 | 3,409, 789 | 1,409,606 | 14,196,115 | 2,392,306 | 744,339 | 8,330, 769 | 113,253, 299
Per cent distribution to total ........oevviivin B 16, 2 3.0 2 12,5 37 0.7 5 100. 0

1 Branches of engineering or sclentific disciplines. Because of the nature of the product, a company in one industry may be engaged in R& D

in more than one field of research, Even more commonly,
? Includes tobacco and tobacco products, leather pro

one Lndustry 1s involved in several such fields,
ducts, clothing and knitting mills, and miscellaneous manufacturing industries,

Y Includes the construction industry, scientific and engineering services and trade associations.
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TABLE 6. Intra-mural R & D Expenditures, by Industry, by Product Group, 1961

o Chemicals n Electrical Forest
craft (except Drugs an equipment Fabricated products,
Industry and parts drugs and medicines (except Electronics metals pulp and
medicines) electronics) paper
dollars
Mines, quarries and oil wells .........cvrrveneee - 527,405 - 39,000 470,000 190,750 -
Manufacturing:
Food and beverages...........covwuereresnens - 216, 505 210,887 1.950 - 650 —
Rubber ....., 10,349 539,861 10.350 17,850 10,350 - 31,048
Textile - 410,421 49,950 - - - 35,000
Wood T - - - - 2,500 -
Furniture and fixtures - - - - - 66,200 —
Paper and allied industries ... = . - 409,209 - - - — 5,593,438
Primary metal 19,966 15,508 - - - 325,530 -
Metal fabricating ... N T = - - - 503,156 - 1,197,552 —
Machinery - 26,350 - 234,146 3.550 181,700 15,555
Transportation equUIpment ........cccomarseren 16, 042,320 7,821 - 434,889 40,642 308,790 -
Electrical products .............. - - 92,694 300 7,194,311 | 13,869,961 161,831 —
Non-metallic mineral products - - - - - 4,073 2,521
Petroleum and coal products ... - 635,210 - - - — -
Chemical and chemical products .. 15,000 | 16,100,616 2,517,971 65,940 - 97,100 390,000
Other manufacturing? 1,893,457 97,619 - 537, 870 785,582 90,958 21,438
Transportation, storage, communication
and other utilities ............cocomiiciinnnens - — - 712, 500 237,500 - -
Other non-manufacturing’ 50,000 701,417 - 1,500 144,184 208,120 -
Totals 17,831,092 | 19, 780,636 2,789, 438 9, 743, 112 | 13,561,769 2,835,734 6,089,000
Per cent distribution to total ...........e. % 15.7 17.5 2.5 8.6 13.7 2.5 5.4
Forest Profes-
products | Machinery Motor Pet;:‘lieum Prima. sional
other (except | vehicles |  S°C iotals and Others Total
than pulp | electrical) | and parts gas scientific
and paper instruments
dollars
Mines, quarries and oil wells ...........cccevnuen - 1,334 - 503,812 | 4,607.875 19,000 368,391 6,727,567
Manufacturing:
Food and beVErages .. .......cismeceserresssnns . - 8,450 - - - - 2,346,080 2,784,502
Rubber - 31,048 528,571 10,349 10,349 - 171,630 1,371,755
Textile — - - - - - 582, 262 1,057.633
Woaod 58.088 - - - 500 - - 61,088
Furniture and fixtures ,........... - - = - - - 50,600 116,800
Paper and allied industries 782, 045 - 5, 500 - - - 212,855 7,003,047
Primary metal - - - - 6,985,204 35,000 106,910 7.488,118
Metal fabricating .....cccommcinecsnsmrercnnse - 446, 604 - — 4,156 - 31,022 2,182,490
Machinery 3,550 |3,870,094 396, 726 9,900 8,264 - 84,903 4,814,738
Transportation equipment Seeaasesess — |1.282,518 652,917 - 10, 000 300, 000 766,764 | 19,856,661
Electrical products .......... - - 15, 000 - 1,500 - - 409,422 | 21,745,019
Non-metallic mineral produc - - 92,036 - 12,605 - 1,246,701 1,357,936
Petroleum and coal products ... — - — |4,403,290 — - - 5,038,500
Chemical and chemical products .. 85,000 255,240 5,000 5,000 71,810 32,500 630,284 | 20,251,461
Other manufacturing? 10,000 95, 427 1,225 - - 710,160 | 1,151,089 5,194,825
Transportation, storage, communication
and other utilities _.......cccucemiommeonn. - - - - - - 2,152,796 3,102,796
Other non-manufacturing® .............ceeueeres 18,497 186,500 - 1,500 | 1,588,596 - 190, 049 3,100,363
Totals 937,180 | 6,212,215 | 1,681,975 | 4,835,351 | 13,299,359 | 1,096,660 | 10,461, 758 | 113, 235, 299
Per cent distribution to total.................. % 0.8 5.5 215 4.4 1.7 1.0 9.2 100.0

! This table is meant to indicate the extent to which the results of R & D performed within one industry can be utilized in the manufacture of
products of other industries. It should be noted that in many cases the activitles of a firm cover several industries, although the firm, for survey
purposes, must be classified under only one industry.

! Includes tobacco and tobacco products, leather products, clothing and knitting mills, and miscellaneous manufacturing industries.

* Includes the construction industry, scientific and engineering services rnd trade associations.
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TABLE 7, Capital Expenditures on New Facilities for Use In R & D Activities, 1958 and 1861

Capital expenditures
for research
Industry facilities
1959 1961
dollars
Mines, quarries and oil wells 388,955 642,011
Manufacturing:
Food and beverages.. 228,800 273, 863
Ruhber 50, 000 80,700
Textile 116, 100 41, 200
Wood = =
Furniture and fixfures = -
Paper and allied industries 401,761 408, 429
Primary metal 1,374, 907 1,371,427
Metal fabricating 13, 000 216, 000
Machinery 117, 265 183, 135
Transportation equipment 1,431,764 594, 040
Electrical products .. 1,063,461 1,356, 603
Non-metallic mineral products 562, 800 660, 985
Petroleum and coal products ., 4,244,673 { 2,027, 550
Chemical and chemical products .. : i 2,281,513
Other manufacturing! 298,752 415, 229
Transportation, storage, communication and other utilitles 69, 350 1, 770, 000
Other non-manufacturing? 330, 297 170, 843
Totals 10, 891, 885 12, 493, 528

! Includes tobacco and tobacco products, leather products, clothing and knitting mills, and miscellaneous manufacturing industries.
3 Includes the construction ihdustry, scientific and engineering services and trade associations.

TABLE 8. Number and Classes of R & D Personnel, by Industry, 1861

Level of tralning — Level of tralning Supporting
profes- T Total personnel
i onl | R&D | g | Oer |mooportion) | per
- nel | professio
Bachelor | Master | Doctorate | personnel tgfah:; craftsmen sntx:gg:nigl( personnel
Mines, quarries and ofil wells........ccciccvunns 213 25 11 249 187 26 58 2712 1.1
Manufacturing:
F00d and beverages...........uuumcienseorens 89 28 40 187 103 20 52 175 1.1
Ruhber 52 5 12 69 56 8 23 87 1.3
Textile 32 10 6 48 59 8 26 a3 1.9
wood 4 - 1 5 1 2 2 5 1.0
Furniture and fixtwres .......c.cce..s o 7 - - 7 - 12 2 14 2.0
Paper and allied industries ....... . 169 36 89 274 177 52 269 498 1.8
Primary metal 198 33 40 271 455 13 129 597 299
MEtalitADRICANING o vuviriorerersacansrosssressssansoran 73 5 - 8 64 47 19 130 1.7
Machinery 95 7 - 102 149 157 -0 400 3.9
Transportation equipment .........c.oceeinaene 738 42 14 794 622 206 6875 1, 503 1.9
Electrical products ................ . 902 101 37 i, 040 701 245 414 1,360 113
Non-metallic mineral products. 48 4 5 57 58 9 36 103 1.8
Petroleum and coal products ... 82 17 39 138 139 33 35 207 1.5
Chemical and chemical product, 556 113 240 909 741 86 303 1. 130 L3
Other manufacturing® ................... = 182 27 11 220 114 50 75 239 nt
Transportation, storage, communication
and other utilities ... 104 31 12 147 68 2 58 128 0.9
Other non-manufacturing? ._.........ccccumee 64 12 32 108 78 48 94 218 2.0
Totals 3,608 496 569 4,813 3,770 1,024 2, 363 7,159 L

1 Includes tobacco and tobacco products, leather products. clothing and knitting mills, and miscellaneous manufactiwring industries.
? Includes the construction industry, scientific and engineering services and trade assoclations.
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TABLE 9. Professional Personnel Engaged in R & D, by Field and Level of Training, 1959 and 1961

1959 1961
Field of training Level of training = Level of tralning
er Per
Total | qent Total | cont
Bachelor | Master | Doctorate Bachelor | Master | Doctorate
number % number 2
Professional personnel:

Engineers — Aeronautical .........cceocercrarneennn 370 13 10 393 8. 4
Chemical .......c.oveiicicensearseinenes 408 70 53 531 12.8 424 68 41 533 11.4
Civil 38 13 2 53 1.3 48 5 2 55 1,2
Electrical 654 64 1 1735 17.8 567 &0 14 641 13.7
Electronic ..... 455 47 ] 510 10,9
Mechanical ... 623 46 9 678 16. 4 527 30 21 578 12. 4
Other 370 28 9 407 9.8 198 8 6 212 4.5
Totals, engineers 2,003 21 90 |2, 404 38.1 2,589 231 102 | 2,922 62.5
Chemists 491 126 272 889 2L5 568 1% 284 978 20,9
Physicists 118 40 53 212 5.1 55 44 45 144 3.1

Geologists, geophysicists, and other earth
scientists 15 9 7 31 0.7 34 6 13 53 1.1
Metallurgists 206 26 20 252 6.1 190 31 21 242 5 2
Mathemat icians 25 7 2 34 0.8 28 11 1 40 0.9
Medical scientists 19 13 44 76 1.8 16 11 29 56 1,2
Agricultural sclentists ... 18 2 5 25 0.6 28 7 10 45 1.0
Administrators (0f R& D) .....ccoooveececerrcnrnnns 92 b 47 166 4.0 68 22 49 139 3.0
Other 33 9 10 52 L3 32 7 15 54 1.1
Totals, professional personnel . ... 3, 111 480 850 (4,141 | 100,0 3, 608 496 560 | 4,673 | 100.,0

TABLE 10. Professional Personnel Engaged in R & D, by Industry and by Field of Training, 1961

Engineering
Industry Chemists
pheto-1 | Chemical | civil | Electrical | Electronic| Mechanical| Other
number
Mines, quarries and ofl wells. ..........cccoocne - 62 3 1 1 7 39 a8
Manufacturing:

Food and beverages - 32 - - - 5 1 71

Rubber = 22 . = 1 1 — m

Textile - 9 - 1 - 10 6 18

Wood - - 1 - - 1 1 1

Fumiture and fixtures .......... e - - - - - 1 [} -

Paper and allied industries .................. - 53 1 - - 19 8 159

Primary metal . - 35 4 10 - 25 14 38

Metal fabricating .. - 3 5 8 3as 7 1

Machinery .............ccooewr 2 - - 4 1 19 é —

Transportation equipment .. .....cooccooerivcnnen 350 11 13 114 72 136 47 1

Electrical products 4 13 9 386 374 118 22 23

Non-metallic mineral products ..., - 16 S i - 3 11 3

Petroleum and coal products - 26 1 2 2 - 16 67

Chemical and chemical products ................... 24 220 3 13 - 42 1 459

Other manufacturing® 12 8 2 33 32 59 17 28
Transportation, storage, communication and

other utilities - 13 8 66 21 17 - -

1 10 - 2 2 19 4 29

Totals ... 393 533 55 641 310 578 212 978

. LN i
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TABLE 10. Professional Personnel Engaged in R & D, by Industry and by Field of Training, 1961 — Concluded

Geolgg:s:s,

geophysicists| woyar. | Mathema- | Medical | ASM" | Admint

Physicists| and other ° Sy e cultural MiDIS= | Other | Total

eaith lurgists | ticians | scientists sofentigts| (rators
scientists
number

Mines, quarries and oil wells .......cccrvevnns [ 18 59 2 - 3 6 3 249

Manufacturing:
Food and DEVEIREES ........cooueercrurevmerinimrninisns 3 | - - - 5 28 4 8 157
Rubberallel .. s B esssieess 1 - - - - - - - 89
Textile .3, . 1w 1 - - - 1 - 2 - 48
Wood e, - - - = - - 1 - 5
¥urniture and fixtures - - - - - - - - ki
Paper and allied industries 6 | - - 5 - 5 13 5 274
Primary metal 27 | 11 88 - - - il 8 271
Metal fabricating - - 7 1 - - 4 — 8
Machinery ........ 1] 1 5 - - - 3 - 102
Transportation equipment ... 3 2 23 11 - - Ly - 794
Electrical products ................ 51 ; - 2t 1 - - 20 - 1,040
Non-metallic mineral products .. 5 ’ 2 1 ] - - 2 8 57
Petroieum and coal products ....... 5 16 - - - 1 2 - 138
Chemical and chemical products .............. 25 - 10 7 50 3 31 15 809
Other manufacturing® ............c.ccoriviminnens 5 - 3 9 - I 12 1 220

Transportation, storage, communication and
other utilities ......coovvcmvini e s 1 2 10 1 - 1 [ 1 147

Other non-manufacturing? 3 1 | 15 1 - 3 11 7 108

MOBRIN ... o s 144 33 [ 242 40 56 45 139 54 4,673

' Includes tobacco and tobacco products, leather products, clothing and

knitting mills, and miscellaneous manufacturing industries.

1 Includes the construction industry,sclentific and engineering services and trade assoclations.

TABLE 11. Number of Canadian Firms Making R & D Expenditures, 1961

nduct i

conducting paying for

Industry intra-mural extra-mural Total

R& D! R & D only?
number

Mines, quarries and oil weils ._...... 35 13 48

Manufacturing:
FoodiAndIDEVEIRZES .i..co.:s. WL Mn. .o o B0 oo iiliie s vencaiaaaisaninsatstransbesoessassononahensse 34 14 48
Rubber ... 7 3 10
Textile .. 10 5 15
WG = Rd s, ..o oseiensasionene MR vee 9 5 14
Furniture and fixtures ........ 5 - 5
Paper and allied industries 25 i1 38
Primary metal 17 6 23
Metal fabricating 32 4 36
Machinery ...........cccens 46 5 51
Transportation equipment 27 1 28
Electrical products 51 3 54
Non-metallic mineral products 20 6 26
Petroleum and Coal PIOJUCES ..c.cirierivevireriirinivessvesusnsassmssebissssssaranss 4 4 8
Chemical and chemical products 48 8 56
Other manufacturing’ o 28 5 31

Transportation, storage, communication and other UtIHEs ... ...ocoevivvimmienrernenicsisiniones 5 8 13

Other non-manufacturing ......... 15 8 21

Totals ST e DL e I 416 107 523

' Such firms may or may not have extra-mural expenditures as well.

1 Includes companies paying for R & D petformed both in Canada and/or abroad

1 includes tobacco and tobmcco products, leather products, clothing and

“knitting mills, and miscellaneous manufacturing industries.

¢ Includes the construction industry, scientific and engineering services and trade associations.
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TABLE 12. Dollars Spent on Canadian R & D in 1961 per One Hundred Dollars of Sales, by Industry*

Industry Expenditures

Electrical products 2,67
Chemical and chemical products 1. 49
Transportation equipment 1. 47
Machinery 1.10
Rubber 1.08
Textile,, 1.01
Other manufacturing? 0.98
Mines, quarries and ofl wells 0.91
Non-metallic mineral products 0.75
Metal fabricating 0. 69
Fumiture and fixtures 0.67
Paper and allied industries 0.45
Primary metal 0.44
Petroleum and coal products ..............ccccevemmiviiron 0.35
Food and beverages 0. 18
Transportation, storage, communication and other utilities 0.14
Wood........... 0.07

Totals, all industries® 0.74

! Includes only those firms reporting payments for research and deveiopment performed in Canada (464 firms).
1 Includes tobacco and tobacco products, leather products, clothing and knitting mills, and mlscellaneous manufacturing industries,
3 Except for non-manufacturing industries other than transportation, storage, communication and other utillties,

TABLE 13. Intra-mural R & D Expenditures per Professional, by Industry, 1959 and 1961

Expendltures
Industry
19591 1961
dollars

Mines, quarries and oll wells 19,550 21,018

Manufacturing:
Food and beverages 17, 248 17,738
Rubber 17, 368 19,881
Textile., 19,120 22,034
Wood... 11,342 12, 238
Furniture and fixtures 13.750 18, 686
Paper and allied industries 20, 410 25, 558
Primary metal 24,634 27,631
Metal fabricating 34, 498 27,981
Machinery 33,212 47, 203
Transportation equipment 34,369 25,008
Electrical products 20, 336 20,909
Non-metallic mineral products . 18, 546 23,823
Petroleum and coal products 29,620 36,511
Chemical and chemical products 19, 203 22,279
Other manufacturing? 17,171 23,813
Transportation, storage, communication and cther utilities 19,037 21, 108
Other non-manufacturing* . 20,915 28, 707

*In & few cases the 1959 figures differ from those derived from published figures for professionals ami intre-murai R & D expenditures. This Is
due to s number of firms being placed In different industrial groups since the 1959 survey.

* Ineludes tobacco and tobacco products, leather products, clothing and knitting mills, and miscellaneous manufacturing industries,

® Includes the construction industry, scientific end engineering services and trade associations,
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SECTION 1l

Coverage

Industrial research and development signifies
the R & D performed or financed by the business
enterprise sector of the economy. Business enter-
prises, based on their activities or products, can
be grouped in a number of industries. Each of these
industries uses R & D to a different extent, and is
usually interested in different fields of research.

It was felt that some industries (as defined by
Standard Industrial Classification Manual), because
of the nature of their activities, would not be in-
volved in research and development. These in-
dustries were: Agriculture, Forestry, Fishing and
Trapping, Printing and Publishing, Trade, Finance,
Insurance, Real Estate, the Community, Business
and Personal Service Industries (except for the
Engineering and Scientific Service and Trade As-
sociations), and Public Administration. Non-profit
and educational institutions are not covered, nor
are the non-business types of government organ-
izations.

The industries included in the survey are
defined as follows:

Mines, quarries and oil wells

Companies primarily engaged in both mineral
and non-mineral mining, the extraction of mineral
fuels, the operation of quarries and sand pits, or
the provision of certain services totheseoperations.

Food and beverages

Companies primarily engaged in preparing food
and beverage materials for consumption.
Tobacco products

Companies primarily engaged in processing
tobacco and manufacturing cigars and cigarettes.
Rubber

Companies primarily engages in manufacturing
all kinds of natural or synthetic rubber products.
Leather

Companies primarily engaged in tanning, cur-
ing and finishing hides and skins, and in manufac-
turing all kinds of products made principally of
leather.

Textiles

Companies primarily engaged in preparing
thread, yarn or fabrics made of cotton, wool or
synthetic materials; in the processing of fibres
and felt; in the manufacture of cordage, carpets,
cloth bags and coated fabrics such as linoleum;
and in the dyeing and finishing of fabrics.

Knitting mills

Mills which knit, dye or finish knitted goods
such as hosiery and underwear.

Clothing

Companies primarily engaged in the manufac-
ture of clothing, including clothing for men, women
and children, fur goods, hats and caps, and founda-
tion garments.

Wood

Companies primarily engaged in producing
lumber and wood basic materials, and manufacturing
finished articles made entirely or mainly of wood.

Furniture and fixtures

Companies primarily engaged in the manufac-
ture of furniture and fixtures for the household,
office or school, regardless of the materials used.

Paper and allied industries

Companies primarily engaged in the manufac-
ture of pulp either from wood or other fibres, con-
version of these pulps into any kind of paper or
paper board, or the manufacture of paper and paper
board into converted products.

Primary metal

Includes iron and steel mills, steel pipe and
tube mills, iron foundries, and companies primarily
engaged in smelting and refining ores, or in rolling,
casting and extruding metals.

Metal fabricating

Companies primarily engaged in fabricating
structural steels; in stamping, pressing and coating
sheet metal; in manufacturing ornamental metal
products, wire and wire products, hardware, tools
and cutlery, and heating equipment. Machine shops,
boiler and plate works are also included.

Machinery

Companies primarily engaged in manufacturing
agricultural implements, commercial refrigeration
and air conditioning equipment, office and store
machinery, and machinery and equipment used for
construction, mining, processing and manufacturing.

Transportation equipment

Companies primarily engaged in manufacturing
or assembling aircraft and parts, motor vehicles,
railroad rolling stock, ships and boats, or in the
repair of all of the above items except motor ve-
hicles.

Electrical products

Companies primarily engaged in the manufac-
ture of electrical machinery and appliances, com-
munication equipment, and other electrical products
such as electric wires, batteries, fixtures, com-
puters and data processors.



Non-metallic mineral products

Companies primarily engaged in the manufac-
ture of articles made entirely or mainly of non-
metallic minerals such as cement, asbestos, clay,
glass, stone and concrete, or in the preparation of
such materials.

Petroleum and coal products

Companies primarily engaged in refining crude
petroleum, and in manufacturing petroleum and coal
products.

Chemical and chemical products

Companies primarily engaged in manufacturing
industrial chemicals, medicinal and pharmaceutical
preparations, soaps and washing compounds, paints
and varnishes, and miscellaneous chemicals includ-
ing fertilizers, sweeping compounds, adhesives,
polishes and dressings.

Miscellaneous manufacturing

Companies primarily engaged in manufacturing
scientific and professional equipment, plastic
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goods, sporting goods, musical instruments and any
other manufactured products not covered elsewhere.

Construction

Contractors engaged in the construction of
buildings, highways, bridges and utilities,

Transportation, storage, communication and other
utilities

Companies primarily engaged in the operation
of air, land or water transportation services, in the
storage of grain and other commodities, in the
operation and maintenance of communication sys-
tems, or in providing utilities such as electric
power, gas, water and steam.

Service

Establishments primarily engaged in providing
engineering and scientific services, including re-
search laboratories and aerial survey operations,
Trade and industrial associations are also included.
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Department of in co-operation with
Trade and Commerce The National Research Council

Dominion Bureau of Statistics
Business Finaace Division
OTTAWA, CANADA

INDUSTRIAL RESEARCH-DEVELOPMENT
EXPENDITURES
1961

Takan in Confoemity with the Requl of the Sestistics Acc
in name sod sdd Chap. 237 of che Revised Statutes of Censda, 1932

- fl_uu cofrect any

PURPOSE AND DEFINITIONS: See Poges 3 ond &
NOTES: (a) Retwrns in this survey are conlidgnli-m individusl company figures wiil not be identified.

(b) Mail one copy of this report within §

tics, Ottawa,
(c) Complete schedule as fully

s of receipt of the questionnsire to: Business Finance Division, Dominion Burean of Sestis-

as possible. Your best estimates will be satisfaciory if precise figures are not availsble.
ey X 154

{d) In i1he case of pi b

1y s d retuen covering all compsnies wbich are within the orgamization will be

P

satisfuceory.
1. If this report is s consolidated return, please list names sad addresses of companies covered io this repore:
Name Address
2. Aversge number of persons employed by reporting compsay in al] its activities in Canada duriag 1961 No.
3. Totsl value of ssles or services rendered by reporting company during 1961 (Estimate oaly) s
4. Vf the reporting company has access to the reaulta of industrial research-development doae outside the company for
which no payment i3 made, please give name and address of the organizations providing this service,
Name Address
S. Total cost of Industrial ressorch-development dene within your company in Cannde In 1961
6. Source of funds for industris] research-development a5 reporied in 5 above, Approzimate amounts are acceptable.
{see also Question l4).
() Reporiing company s
{b) Puceat, affiliated and subaidiary p [
(c) Goveramen: funds received through:
(i) Industrial b-develop prime contracta 3
(ii) Induserial r h-develop part of procosement [
(d) Coatzsct work for other companies (see slso Question 14) ... %
{€) Others (please specify) [
..... s
TOTAL FUNDS (same as Question 3) $
7. Payments forindustrial research-deveiopment not i cluded in $ sbove. (see slso Question 15). Ia Canada Outslde Caasda
Paymeats made to:
(a) Parent, sffiliated and subsidiary P 4 s
(b) Commercial Inboratorics and H . s §
(<) Other P 4 1
(d) Educ stiooai imstitutioss as ind i research-develop I 8 s
() Research institutions and foundations as industrial cesearch-development cootraces.... § 3
(f) Graara for general resesrch o educstional and research instituti snd found,
(see slso Question 16) f s
(8) G s [
(h) Ochers (plesse specify) .. 4 [
TOTAL $ §

8602678 It 36362
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for the yesr 1962, comparable ta Quulio'n 7, above ...

8. Source of funds for industrial re b-develop as rep d ia 7 above:
() AR EPOITIn g COMPRNY. s rovmsmers, o swvs s L TTs PRI TR 4473 R T4 4385370 00 e st 08 SESTUT T 0 st S0 st a2 a0 a0 4
(b) Others (please specify) i e B AN a2 SIS < NSRS 10 e TS 3
TOTAL ... = g SeSS—
9. Estimated industcial reseacch-development cxpeaditures expected to be made by reporting
compaay duting 1962. In Canads Ourside Canada
(») To be dose within your company ia Csnada. Total cxpenditures for the yeae 1962, com-
parable to Question $,8B0%e ... e SONTPROO e 2 si7sis
(b) Payments for industrial rescurch-devel not included in 9(n). Total expenditures L

10. Indicate approcimate petcentage of tortal 1961 industrial resesrch-development expenditures ss reported in Question §, made ia each of the

following scientific fields:

Engineering, Acronautical ... . Engiaecring, M 1 % Metallurgy %

Engineering, Chemical .......coconeee. * Engineeting, Other ... % Medici %

Engioecring, Civil ... % ChEmMistry . oo % ApTicwItwai B, o S %

Engineering, Electrical ....ccceiennn % Physics ..o % Others (please specify) ... %
Geology, Geophysics and Other

Engineering, Electronic ... % Earth Sciences ... ... - == Nofll e =

11 Indicate the approximate percentage of total 1961 industrial research-develnpment costs, as reported in Question 5, the resslcs of which are to

he used in the manufacture of producta in the following industrlel groupa. SE

DEFINITION O

Drugs and Medicines .......cooooeciecnes

Electric Equipment {except

Electronics)

Electromics ...

12. Estimated ‘?‘“l expenditures during 1961 on new or extended faciliti

for use in industrial research-development activities ... ...

% Fabricaced Metals ... <

% Forest Prnduces —Pulp and Paper _ %
Forest Products — Other than

% Pulp aad Paper ... ]

k3 Machinery (except Electrical) ... R

b Motor Vebicles and Parts ... =

es, including special building and equipmens,

PAGES 3 and 4.

Petroleum and Natural Gos ., %
Primary Metals ... %
Professioasl and Scientific

Instruments . ... 3
Others (picase specify) .. %
.................................. =___I%

13. Numher of persoas employed in industris] rescarch-development done within your company organizatian duriag 1961 (full-time equivalent if past-
time staff eagaged). Iociude all persons whose pay is inciuded in cont figures in Questioa 5.

scientists and engincers. All classes of supporting perscanel are to be inciuded in Pact (b).

(a1 Teikazera) b-develop
Bach- [ ! Doc-
elor ‘ ‘l‘"ml'll totate
Level | o€ . Level
| ] Eugiaeers, Aeconautical
....... Eogineers, Chemical
1 ..... Esngineers, Civil
,,,,,,,,,,,,,, Engi s, Elecurical
R e .. Engineern, Electronic
[
4 .. Eogineers, Mechanical
—- B Engincers, Other
| ! i
T e Chemists

Physicists

7

Bach- Doc-
elor *l‘..e.v(:l’ torate

Level Level

Geologists, geophysicists and other earth
sCientints ... ..

Metallurgiacs

Medical scientiste

Agricultaral sci

Admigistrators (of Resescch-Develop D

Ocher (please specify)

{b) Supportiag personnel —~ SEE DEFINITIONS on puge 4

(&) Industrial hedevel technicinas ...

P

(i1) Skilled ¢

(iii) Other supporting p 1
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in 1961 for which you were reimbursed, please give

14. If induaerial reseacch-development was done on behall of other panies ar organi
names and addresses. (see 5:0 Questian 6).

Name Addresa

15. If expenditures were made foc industrisl research-development outside the compary in 1961, please give names and nddresses of che arganizs.
tions which undertook the research-development. (see alao Question 7).

Name Address

18. If funds were granted during 1961 to educational institutions, reseasch institutions, foundstions and bospitals for general research, plense
give names and addresses of these organizations. (see alse Question 7(f)).

Name Address

Name and Address Name Officlsl Posltion
of person Date of this =
making this report Addiresa Fepot = 1962

PURPOSE OF SURVEY

This surveyof industrial research-developmen: expenditures is being conducted in cooperation with the National Research Council
and will rovid’e informatioa concerning the magnitude and direction of the industrial research-developmeni program in Cansds. There
is a growing awareness in Canada of the essential role that an industrial research-development program performs in the ecopomy. Com-
prehensive statistics mus¢ be available to industry and goverament to study the adequacy of cwrent programs aad for formulation of
policies tha1 will develop the research poteniial of.Znudn.

A survey of Induscrial Research-Development Expenditwres was cartied out for the year 1959, The resulting publication, INDUS-
TRIAL RESEARCH-DEVELOPMENT EXPENDITURES [K CANADA, 1949, is svailable from the Queen's Prioter, or from Publice-
tions Secrion, Dominion Bureau of Seatistics, Otiawa under Catalogue No. 13-516 far 75 ceatn,

DEFINITIONS
A. CONCEPT OF INDUSTRIAL RESEARCH-DEVELOPMENT:

Industris] research-developmen: cmjri;es aclivitics ranging from pure research intent upon obtaining new knowledge in the life
and physical sciences, to conceiving ard developing new products, new processes and major changes in produces or processes, and
bringing them to the stage of production. Such activities s8 marker and sales rescarch and process and quality con(ror'ue excluded,
as 'clr as other specis] cases autlioed below, In case of doubt, please feel free to nrabnm special situations which you mav

encounter,
The following kinds of activity are to be Included in the concept of industriol resecrch-davelopments
I. Laboratory scale activiny,
2. The design and operation of pilot plants or prototypes, provided the main purpose is one of the {ollowing:

(a) To test experimental conclusions reached at the lsboratory level.

(b) To establish finished product formulas, specifications or standards,
(c) To design special equipmeni required by a new or improved procesa.
(d) To prepare apetating inatructions for use st the msnufacturing level,

3, The engineering activity necessary ta advaace the design of & product ot a process from the laboratory to the stage where
it csn be turned over tn & production uait. The design, constructioo and tesring of full scale models ptior to productioa is
included, along with the development of designs for specinl manufacturing equipment and tools required.

4. The preparstion of drawings, formulas, specifications and manuals of instruction for the use of manufacturing omits, all of
which are based on the research activities. (See No. 9 in tbe following section).

of ind 1al (W) I

The feltowing oetivities are NOT to be ineluded in the
1. Markes research and development, including statistical sarveyn of consumer prefereocen, estimates of possible markets,
distribution outlets, etc.

2 Development of advertising programs includiag sales promotion and demonstraticn of sew products,

3. Economic reseatch and other research in the socinl sciences.

4. Application for patents, including related legal work.

5. Experimental work performed to provide sdditional information as required for the complelion of pactent litig

6. Rostine quality or quantity control of & proce ss or products at the manufacturing level,

7.1 avestigation and/or analyticsl work ie cosnection with mechanical ioterruptions ia production (i.e. trouble shooting).
8. Work required for the minor modification of a specific prodace to meet the requirements of a specific costomer,

9. Assistance furnished ar the manufactoring leve! to facilitare peoduction in accordance with established f las, insrroc:
tions or finished product specifications. This includes the cont of printing hlueprints asd inswruction manuals, (See No. ¢
in preceding section).

10. Geologicat or geophysical exploration.

DEFINITIONS CONCLUDED ON PAGE 4
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COST OF INDUSTRIAL RESEARCH-DEVELOPMENT:

Include all costs incurred for industrial research-development work done.

If you maintain a separate industrial research-development organization, include all operating costs of this organization minus
an estimated allowance of the cost of non-research techanical services as outlined (Nos. 1 to 10} in the preceding section. Include
also an estimate of the cost of industrial research-development work done by company divisions or techaicians not part of the indus-
wrial research-development organization. Exclude capital expenditures as part of current industrial research-development costs, but
include in this cost Item 12, Costs incutred as a result of industrial research-development activity within your company organization
may include but are not limited to che following:

1. Tages, salaries and related costs, including ''fringe benefits'’, of all research personnel, including scientists and all
classes of supporting staff.

2. Materials and supplies used (or purchased), including the cost of purchasing, receiving, inspection, storage and trans
portation.

3. literature purchased to provide background information necessary for research operations.
4. Company overhead, which is an estimated share of the functions supporting industrial reseatch-development activity.

If industrial research-development operations are being conducted for your company by outside organizations, enter the cost in
Section 6. Your entries should include the total charges for the work including professional fees and administrative costs.

DEFINITION OF INDUSTRIAL GROUPS A5 NOTED IN ITEM il

Aircroft ond Ports:

Research and development relared to piloted and unpiloted aircraft and parts of all types such as engines, landing gear, pro-
pellers, turtets and all auxiliary equipment specifically adapied for aircraft , including guided missiles. Radar and radar equip-
ment and other electronic devices for aircraft should be included with eiectronics, and acronautical instruments should be
included with professional and scientific instruments.

Chemicols (except Drugs and Medicines)t

Rescarch and development related to organic and inorganic chemicals including petro-chemicals, primaty plastics, synchetic
fibres, explosives, soaps and glycerines, paints and varnishes and other products of a chemical nature.

Drugs and Medicines:

Research and development relat ed to medical and pharmaceutical preparations. This includes pacent and prep aratory medicines,
veterinary medicines, vitamin products and biological products, such as antitoxins, bacterins, sefums, vacrines, etc,

Electrical Equipment (except Electronics)t

Research and development related to systems machinery, apparatus and supplies for generation, storage, transmission and
transformation and ucilisation of electrical energy, except those of an essentially electronic narure.

Electronics:

Research and development related to electronic systems and components, whether for wire and wireless telephone and telegraph
of all kinds, radio and television transmitting and receiving, ohject detection, industrial control s and businesa machines.

Fahricat ed Metals:

Research and development related to fabricated meultyroducts such as fabricated structural metal products, metal stamping,
pressing and coating, hardware, tools and cutlery, fabricated wire products and non-clectric hecati g apparatus. Exclude
machinery and transportation equipment.

Farest Productst
Research-development related to ail forest products including wood, Iumber, pulp and paper.

Mochinery (except Electrical)t

Research and development related to machinery and movers other than electrical equipment, including engines and rurbines,
agricultural, construction and mining machinery, metal working machinery and other special and general industrial machinery
and equipment. Exclude motor vehicles and other transportation equipment.

Motar Vehieles ond Partst

Research and develnpment related to motor vehicles including passenger automobiles, commercial cars and buses, trucks and
truck trailers, universal carriers, and special purpose motor vehicles such as ambulances, fire engines, etc.

Petroleum ond Natural Gast
Research and develoﬁmem related to peuoleum and natural gas. Petro-chemicals should be included under chemicals above.
Geological and Geophysical activities are NOT to be reported.

Primary Matalst
Research and development related to smelting, refining, rolling, drawing, exrruding and alloying of metals and the manufacture
of castings, forgiogs and other basic metal products,

Professional and Scientific Instruments:

Research and development related to professional and scientific ir struments and equipment, including 'surveyors, naurical, navi-
gational and aeronautical instruments; instruments for laboratory work and scientific research; surgical, dental and medical

instruments; clectric and mechanical measuring instruments and surgical supplies; and photographic equipment and supplies.

SUPPORTING PERSONNEL: (See Question 13(b))

Technicians:

Technical personnel having high school graduation or equivalent and addirional technical tninin?, who assist scientists and
engineers in industrial research-development work (i.e. laboratory technicians and assistants, draftsmen, etc.}.

Skilled Croftsmem
Workers in positions requiring specialized training and experience and who are engaged in industrial research-development work
(i.e. glassblowers, machinists, modelmakers, etc.).

Other Supporting Parsonnel:
All other persons whose pay is included in Item 5.



