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PREFACE

This publication, prepared by the Dominion Bureau of Statistics in coopera-
tion with the National Research Council, presents in tabular form an estimate of
the magnitude and direction of the research-development program undertaken by
Canadian industry in 1957 and provides an indication of the relative size of the
1958 program. The survey was conducted as a result of the interest shown in the
first such publication issued two years ago, covering the years 1955 and 1956.

The current survey sought information on the cost of research-development
conducted by the reporting companies, the source of these funds, and expendi-
tures on purchases of research-development results from affiliates and others
located in Canada and in foreign countries, It also requested data on the princi-
pal fields in which the work was being carried out, and the number of profes-
sionally-trained research personnel and technicians employed.

The concepts and definitions used parallel those followed in the 1955-56
survey. They were formed as a result of consultations held with senior officials
of the National Research Council, scientists and administrators of Canadian
companies who were known to have a substantial interest in industrial research,
and with several trade and professional associations.

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

WALTER E. DUFFETT,

December, 1958. Dominion Statistician.
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GENERAL REVIEW

‘I'he industrial research-development program of
Ctanadian industry is continuing to grow both in size
and in number of firms. A recent survey of over
2,800 companies operating in Canada indicated that,
in 1957 there were 455 firms with such programs and
an additional 364 with arrangements to obtain re-
search-development information from others. This
compares with 377 companies with such programs
and 235 with arrangements to secure research-
development data in 1955, reported in the first sur-
vey conducted by the Dominion Bureau of Statistics
two years ago. Although over 300 additional firms
were covered in this second survey, the selection
was made from identical industries and on the same
basis—firms with 100 or more employees.

During 1957, the 455 firms reporting research-
development programs indicated expenditures total-
ling $99.6 million, plus an additional $49.6 million
spent on government research-development prime
contracts. In 1955, the 377 companies reported ex-
penditures of $65.9 million on their own account
which compares with the $99.6 million in 1957. Data
on government research-development prime contracts
were not collected in the initial survey.

Indications are that, in total, the same firms
which spent $149 million in 1957 expect that similar
expenditures for 1958 will exceed $160 million, an
increase of about 8%.

The major part of the industrial research-
development work was conducted within the reporting
companies themselves, to the extent of over $125
million or 84% of the total in 1957. An additional
$20 million, or 13%, was spent for research-develop-
ment done outside Canada, of which 88% went to the
United States and 11% to the United Kingdom, with
the remaining 1% to other foreign countries. The
balance, amounting to $4 million, or 3%, was spent
for research-development done by others in Canada,
mainly firms outside the corporate structure of the
reporting company and research foundations. Rela-
tively small payments were made to commercial
laboratories, consultants and educational institu-
tions.
total

Examination of research-development

expenditures by industry shows that, as in 1955,

Transportation Equipment, Electrical Apparatus and
Supplies_and Chemical Products, far exceeded the
expenditures in all other industries. The Transpor-
tation Equipment industry itself, which includes the
manufacture of aircraft, accounted for $73 million,
almost one half of the total research-development
expenditures in all industries. However, it should
be noted that of this total, $47.3 million was sup-
ported by government research-development prime
contracts and $10.7 million by the research-devel-
opment portion of government procurement contracts.
The cost of research-development activity in the
Electrical Apparatus and Supplies and the Chemical
Products industries accounted for an additional $27

million. Together these three industries made up
more than 67% of the total. Next in order of size
were Products of Petroleum and Coal, Mining, Non-
Ferrous Metal Products, Paper Products, Iron and
Steel Products, Rubber Products industries and the
Transportation and Public Utilities industries, which
accounted for an additional 26% of the total cost of
industrial research-development. The same industries
were also the most active in the research-develop-
ment field in 1955.

Continued activity and interest in the research
field is indicated by the reported anticipated cost
of research-development in 1958 estimated at $161
million, an increase of 8% over the 1957 figure.
Transportation Equipment, as the most research-
active industry, accounts for $5 million of the
increase. Following in order are Products of Petro-
leum and Coal and Chemical Products, with a re-
ported increase of $2 million each, and Non-Ferrous
Metal Products, with an increase of $1 million.
These three industries together with Transportation
iquipment account for 83% of the total increase over
the 1957 level. Decreases in research-development
expenditures were anticipated in the Mining, Textile
Products and ‘“‘Other’’ Non-Manufacturing industries,
to the extent of $1 million, the bulk of which was
in the Mining industry.

Professionally-trained scientists employed on
research-development projects in 1957 numbered
4,448, an increase of more than 50% over the cor-
responding figure in 1955. Almost one-half of this
increase was due to the Transportation Equipment
industry, followed by Electrical Apparatus and
Chemical Products. These three industries, which
also showed the highest expenditures for research,
accounted for over 70% of the increase in profession-
ally-trained research personnel. Distribution by
level of training followed the same pattern as in
1955, with about three quarters of the scientists
trained to the bachelor level and the remainder fairly
evenly divided between those with masters’ and
doctors’ degrees. Research-development technicians
made up over one-half of the supporting personnel,
which totalled 7,263.

Research activity in the engineering fields
comprises 65% of the total, with all industries active
in at least one phase of engineering. Other important
fields of research included chemistry, metallurgy
and physics which together accounted for an addi-
tional 30% of total expenditures. Some activity was
reported by all industries in the closely related
fields of chemical engineering or chemistry.

The increasing interest in research-development
is shown by the investment in new or extended re-
search facilities, which amounted to $12.8 million
in 1957. This is more than 20% of the estimated
value of all facilities used for research purposes,
as reported in 1955.
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Fields of Research-Development Activity (Table 4)

Over 70% of the total expenditures on research
in 1957 were made in four of the twelve fields of
research specified in the survey, with mechanical
engineering accounting for 27%, ‘‘other’’ engineering
(mainly aeronautical) 167%, electrical engineering
15%, and chemistry 13%. Expenditures in all the
engineering fields combined made up almost 65% of
the total. Other important fields of research were
metallurgy and physics accounting for 8% and %
of the total respectively.

As illustrated in the summary below, activity
in many of the fields of research was concentrated
is only a few industries.

', %
$000°s )0t total
e ol
Electrical engineering, total ............... 22,301
Transportation equipment ......c.c......... 8, 149
Electrical apparatus and supplies .... 10,973
19,722 | 88.4
Mechanical engineering, total .. 39, 844
Iron and steel products .......... 3, 426
Transportation equipment ................. 32, 426
35,852 | 90.0
‘*Other’’ engineering, total .................... 23,438
Transportation equipment .................. 19,369 | 82.6
Chemistry, total ......ccoonrivinniiniianans 20,329
RUBhEr praaAUGHE ... .. 1. oo ioaeceoncennoncy 1, 162
BAper DLOAMGHS N ahrA b, i i en vovs dsvedan. 35237
Products of petroleum and coal ........ 4, 351
ClemicallPradRGHSE. Mg e oo ernrees 7,334
16,084 | 19.1
Physics, total ...ooooverrreeecrccccenecncee | 10,138
Transportation equipment ................. 6, 805
Electrical apparatus and supplies.... 1, 424
8,229 | 81.2
Geology, geophysics and earth scien-
R R L, e TP E Se 1, 622
Mmoo Rt 438
Products of petroleum and coal ........ 990
1,428 | 88,0
Metalltrgy, totRL .- . cnueeeemarctarensemssaseans 12, 879
Transportation equipment ....cceeee ceeee | 2, 857
Non-ferrous metal praducts . 3,984
e LU DU 4,001
10,842 | 84.2
Medicing, total ..o wmeccncimeacciiieaens | 2,473
@hemicall DIGHMEESE - .. fues i chiai oo cbue or vt 1, 340
""Other’’ non-manufacturing (mainly |
health services) 1, 108
2,448 | 99.0

All industries reported some activity in mechan-
ical and ‘‘other’’ engineering as well as in either
chemical engineering or chemistry, which are closely
related fields.

Support of Research-Development Done Within the
Company (Table 5)

SOURCES OF RESEARCH FUNDS

PARENT, AFFILIATE ETC,

GOVERNMENT RESEARCH ; _OTHER

PART OF PROCUREMERT |
CONTRACTS \

Examination of the sources of funds for research
done within the reporting company showed that the
government contributed heavily, providing close to
40% of the total spent through research-development
prime contracts, and an additional 10% through the
research-development part of procurement contracts.
Heaviest user of government funds was the Trans-
portation Equipment industry (94%), followed by
Electrical Apparatus and Supplies and Other Manu-
facturing which together accounted for an additional
5%. These three industries were the sole recipients
of government funds obtained through the research-
development part of procurement contracts.

The reporting companies themselves financed a
major share of research development costs, aver-
aging 42% of the funds used. This pattern was the
same in all industries except the following:




‘ o
industry and source of funds %16)619; 0 ofui)r;gjustry
Traasportation equipment:
iteporting COMpAany ....ccemiommenes 3,983 6.1
Parent or affiliate ......ccemvcraenenns 35 051
Government 58,031 89.9
@iler . fatese. 2,518 | 39
Other non-manufacturing: ’.
Reporting COMpany ...e.cveverencanes 562 22. 4
Parent or affiliate ......ccccvvvainanenne 780 31. 1
GOVETIMENL 1ocoreeeresistirisaacsosarssasass 351 14.0
T 1 e S SR, R IS 816 D% O
Funds originating in a parent or affiliated

company formed only a small part of the total,
amounting to $5.6 million. Of this amount, Electrical
Apparatus and Supplies and Products of Petroleum
and Coal received the greatest share, 18% and 20%
respectively.

Funds coming from ‘‘other'’ sources were about
the same in volume as funds furnished by parent or
affiliated companies. Industries receiving the major
portions of this type of financial support were Paper
Products and Transportation Equipment, accounting
for 23% and 44% respectively. This source comprises
mainly funds provided by other companies for con-
tract research. In the Other Non-Manufacturing field,
outside assistance was received by hospitals from
provincial grants and medical foundations and by
trade associations from membership fees.

Research-Development Expenditures by Size of Firm
{Table 6)

RESEARCH EXPENDITURES
8Y SIZE GROUP

UNDER §1 MILLIOK

The larger firms with annual sales over $50
million performed 72% of thetotal industrial research
program although comprising only 12% of the re-
search-active firms. Conversely, smaller firms with
annual sales between $1 million and $9 million
accounted for only 10% of the research-development
expenditures, although this size group contains 49%
of the firms reporting research activity. In the Mining
industry the smallest firms, made up of those with
annual sales of less than $1 million, were respon-
sible for a relatively large share of the total expen-
ditures. This was largely due to a number of respon-
dents being in the development stage and having no
sales figures to report.

Direct Research-Development Expenditures (Table 7)

Direct research-development expenditures, de-
fined as covering the research done within the
reporting organization, amounted to $125 million or
847% of total research costs. The Transportation
Equipment, Electrical Apparatus and Supplies and
the Chemical Products industries made up 72% of
the direct research-development expenditures as
against 67% of the total research costs.

Direct research
Industry expenditures

$000’s | % of total

MININE -ooceeeemerenerieeersesssatraneensnassnnne 4,835 3.9
Paper products .........oecueee 5,701 4. 5
Iron and steel products ......ccece.ee. 4,045 32
Transportation equipment .............. 64, 567 51. 4
Non-ferrous metal products .......... 5, 626 4.5
Klectrical apparatus and supplies 14, 445 185
Products of petroleum and coal .... 2,934 253
Chéniicalsproductss.l.. ... ... 51 L 1RSI 9.4
All other industries ..o 11, 664 9.3
e N oy T 125,534 100,0

Total research
expenditures

$000's | % of total

MininElermerms. S - e et rseis 6, 279 4.2
Paper products .......cceeeee 6,213 4, 2
Iron and steel products ..... 4, 340 2.9
Transportation equipment ..... 72,919 48. 9
Non-ferrous metal products .......... 5,793 3.9
Electrical apparatus and supplies 15, 348 10. 3
Products of petroleum and coal ... 7, 489 50
Chemical products ....cs.iiessmisn 12, 428 8.3
All other industries ........ceneeees 18,335 12.3
TR oo+ s3evama Toasee 4mEs GETFTRE <3 149,144 100, 0

The percentages of the direct research-develop-
ment expenditures performed by each size group
follow the same pattern as the percentages of the
total expenditures contributed by these same size
groups, with the larger firms conducting the major
portion.



= 10 =

Total direct research expenditures averaged
0.9% of the sales of research-active firms. Excluding
the part financed through government research-
development prime contracts, the average drops to
0.6% of the sales in 1957 which compares with 0.5%
in 1955. The three most research-active industries,
Transportation E£quipment, Electrical Apparatus and
Supplies and Chemical Products, were well above
this average having spent 4.5%, 1.6% and 1.5% of
their sales dollar respectively. No expenditure
sales ratio could be calculated for ‘‘Other’’ Non-
Manufacturing or for the under $1 million size group
due to lack of comparable sales figures.

Distribution of Firms with Research-Development
Programs (Table 8)

The industries which had the greatest numnber
of firms bearing research costs were the Iron and
Steel Products, Electrical Apparatus and Supplies
and the Chemical Products industries. There is,
however, no direct relationship between the number
of firms paying for research and the magnitude of
research expenditures in any one industry. The
Transportation Equipment industry which contributed
49% of the total industrial research costs, accounted
for only 5% of the total number of firms reporting
research expenditures. In contrast, the Iron and
Steel Products industry included 15% of the firms
but was responsible for only 3% of the total research
expenditures. Similarly, the Foods and Beverages
industry and the ‘‘Other’’ Non-manufacturing indus-
tries, included slightly more than 11% of the research
active firms but accounted for only 2% of the total
cost of research in each case. The Non-Ferrous
Metal Products industry reported 3% of the total,
both in terms of expenditures and in terms of numbers
of firms supporting research.

The following summary shows the number of
firms with research programs and the magnitude of
expenditures, each expressed as a percentage of the
total.

No. of Research
Industry firms expenditures
% of total | % of total
Mining, quarrying and oil wells 8.5 4.2
Foods and beverages .........c..... i1. 5 1.13
Rubber products .............. 1.3 2.9
Textile products .....coeveeenecinenas L E] 1.0
WOOHUDEOAUCES .....ccconsesesanmsionscarenne 5. 4 0.1
Paper products ......cccceeeeneernreniae. 6.1 4.1
Iron and steel products ............. 15. 5 2.9
Transportation equipment .......... 4.9 48.9
Non-ferrous metal products ........ 302 3.9
Electrical apparatus and supplies 8.4 10. 3
Non-metallic mineral products .. 4.4 152
Products of petroleum and coal i '3 50
Chemical pralucts .-iiimcusmens 9.0 8.3
Other manufacturing .........coeeeevees o1 1k 12
Transportation, storage, commun-
cation and public utilities ...... 4.4 2.6
Other non-manufacturing ........... e T 2: 11
) (05| (R T S 100, 0 100.0

On the basis of the number of firms engaged in
research, some industries proved to be more re-
search-active than others. The Electrical Apparatus
and Supplies and Chemical Products industries each
had over 45% of the surveyed firms reporting re-
search expenditures. The research-active firms al-
so made up over 40% of those surveyed in both
Rubber Products and Products of Petroleum and
Coal industries, but in these instances there were
only 22 and 19 firms contacted respectively.

A total of 549 firms reported that they had free
access to results of research development from one
or more sources. Of these, 241 received information
from Canadian sources, 322 from the United States,
40 fromthe United Kingdom and 15 from other foreign
countries. The Iron and Steel Products, Chemical
Products, Foods and Beverages and Electrical
Apparatus and Supplies industries account for over
half of the firms having free access to research
from American sources. The largest number of firms
(in any group) reporting that they received inform-
ation from the United Kingdom was found in the
Chemical Products industry.

Of the 549 firms supplied with research results
without payment, 364 made no other payments for
research except, in a few cases, grants to univer-
sities or hospitals. Information was received by 175
of these firms from a parent, subsidiary or affiliate.

Scientific Personnel (Tables 9 to 13)

The equivalent of 4,448 professionally trained
scientists and engineers, of whom 3,433 held bache-
lors degrees, 429 masters degrees and 586 doctors
degrees, were employed in research-development
work by the reporting companies in 1957. The Trans-
portation Equipment, Electrical Apparatus and
Supplies and the Chemical Products industries,
which had the highest expenditures for research, em-
ployed the greatest numbers of scientists and engi-
neers. The next greatest numbers were in the Paper
Products, Mining, Non-Ferrous Metal Products and
the Iron and Steel Products industries. These seven
industries together accounted for almost 83% of the
professional employment in the research field.

The distribution of scientists with different
levels of training varied from industry to industry.
The ‘‘Other’’ Non-Manufacturing industries (includ-
ing Health Service) where many medical Scientists
are employved, had the largest percentage of its
scientific personnel at the doctorate level. Profes-
sional employees at the bachelor level predominated
in all other industries. The Chemical Products,
Paper Products, Products of Petroleum and Coal and
the Foods and Beverages industries, all most active
in the chemical research field, had over 25% of their
professional employment at the doctorate level. On
the other hand the Transportation Equipment, Iron
and Steel Products, Transportation and Public
Utility Operations and the Electrical Apparatus and
Supplies Industries, all most active in engineering
research, as well as the Mining industry, had less
than 6% of their professional employees at the doc-
torate level and over 80% at the bachelor level.
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Thus, in all phases of engineering research,
tsere is a greater predominance of professional
smployees with bachelor degrees. Most noticeable
in this respect were mechanical engineers, 95% of
whom are trained at the bachelor level. Metallurgists
and mathematicians also followed this same general
pattern. On the other hand geologists and other earth
scientists, chemists, physicists and agricultural
scientists although predominantly trained to the
bachelor level, have a greater percentage of profes-
sional employees with masters or doctors degrees
than in the engineering field, or in the overall
pattern.

Reporting companies employed the equivalent
of 7,263 supporting personnel on research develop-
ment work of whom 3,737 were research-development
technicians, 802 were skilled craftsmen and 2,724
were other supporting personnel. The industries
which employed the greatest number of scientists
and engineers also accounted for the largest portion
of supporting staff. These were Transportation
Equipment, Electrical Apparatus and Supplies and
Chemical Products followed by the Non-Ferrous
Metal Products, Paper Products, Iron and Steel
Products, and Mining industries. These industries
accounted for 89% of supporting personnel compared
with 83% of the professional employment.

The average ratio of supporting personnel to
professional scientists and engineers in research-
antive firms was 1.6 (Table 13). The industries
with the highest ratios were:

Supporting
Personnel
per Professional
Industry Employee
Iron and Steel Products.................... 2.9

Non-Ferrous Metal Products.......... e
*‘Other’’ Manufacturing.................... 2.
Transportation Equipment ............. 28
Mining, Quarrying and Oil Wells .... 1.
Wood Products ...........cccoveeeeiiieiieeeees 1.

O 00 =~

The Foods and Beverages and Non-Metallic Mineral
Products industries had the lowest ratio, both with
0.8 supporting personnel per professional scientist.

The overall ratio of research-development tech-
nicians to professional personnel was 0.8, of skilled
craftsmen 0.2, and of other supporting personnel 0.6.

Research Grants (Table 14)

A total of 71 firms reported that they granted
funds to educational institutions, research institutes,
foundations and hospitals for general research-
development work. These grants amounted to
$559,036 of which over 70% was provided by the
Chemical Products and Products of Petroleum and
Coal industries, the Mining industry and the Other
Non-Manufacturing industries. These same indus-
tries accounted for 427 of the firms making grants.

In some instances, medical foundations and
hospitals reported making grants to other organi-

zations. These amounts were not included as the
reporting bodies were themselves receiving funds
in the form of grants and this could have resulted
in duplication.

on Research Facilities

Capital Expenditures

(Table 15)

Total capital expenditures during 1957 for new
or extended facilities for use in research-develop-
ment amounted to $12,782,707 which was over 20%
of the total replacement value of research facilities
in use in 1955. The Transportation Equipment
industry alone accounted for 42% of the total, with
the Chemical Products and Products of Petroleum
and Coal industries responsible for an additional
20%. Next in order were the Mining, Wood and Paper
Products, ‘‘Other’’ Non-Manufacturing and the
Electrical Apparatus and Supplies industries, which
together accounted for another 25%.

Research-Development Expenditures, 1955-1957
(Table 16)
N RESEARCH EXPENDITURES
1Lt
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Deletion of the research for which the reporting
companies were reimbursed directly by the govern-
ment places the 1957 research-development costs
on a comparable basis with the expenditures during
1955 and 1956, The estimated increase of $13 million
in 1956 was followed by a further increase in 1957
of over $20 million, amounting to a total increase of
51% in the research-development expenditures over
the two year period. The three most research-active
industries, Transportation Equipment, Electrical
Apparatus and Supplies and Chemical Products,
together accounted for over half of the increase.

Other industries showing large increases over
the 1955 level were Mining, Other Manufacturing

and Other Non-Manufacturing (mainly health, engi-
neering and scientific services). In these thres
instances, expenditures remained much the same
in 1956, with the bulk of the increase occurring
during 1957. Each of these three industries alsa
showed a percentage increase much higher than
the over all average.

The relative importance of the various indus-
tries in the research field remained remarkably
constant over the three year period. The Other Non-
Manufacturing industries accounted for 1% of the
total in 1955 and 3% of the total in 1957. In all
other industries, the percentage contribution did
not differ by more than 1% during the period.

TABLE 1, Research-Development Expenditures, by Industry, 1957

%
. Biveseursh | Pypenis o | Banenta e rescaran
the company Cangsa N | expendgrtf;g;
dollars B
Mining, quarrying and ol WellS .....ccoovcriiiiiic e 4,835, 332 151, 129 1,293,026 | 6, 279, 487
Manufacturing: !
Foods aNd DR VETRAEES ........iideorerasisssirsatsstssiossensassssnresssnsotsarsaats 1,355,851 109, 257 418,014 | 1,883, 153
RUDDEL PrOQUCES ...cociiierionmsnsmrsmeransennsmasseasasarasnasssassssnssssassnasseses 1,145,619 23, 258 3, 138, 654 4, 307, 531
B XTLE DT OAMEERN, .. 25... ... cvover osonsensensssscs Busascsnsussssasssssnasionsasassoss 1,292,876 17, 380 171,950 1,482, 206
00N DTO O C BRI [eieariss sosssonssssasse s Sotes SR s onsstns sTosaiamsaiavassssss 117, 177 22,936 8, 050 148, 163
B I ETGUAGIRY Fo e o Bt o oah i v soc Sk ivenessoasannaneas asnsnsoarss vase 5,700, 7147 201, 048 311, 567 6,213, 362
Iron and steel ProductS ....cccceviiimiieimicoresieriicncesiorersrennes 4,045,081 78,699 216, 263 4, 340,043
Transportation eqUIPMent ..........ocmiiniimerniinmorn e 64, 566,901 2,711,800 5,640,126 | 72,918,827
Non-ferrous metal Products .........oveiirmiearen oo 5, 626,034 109, 125 57,950 5, 793, 109
Electrical apparatus and supplies .......c.comeene 14, 444, 199 12,000 891, 641 | 15,348,440
Non-metallic mineral products ...... 1, 115, 368 32,323 566,085 | 1,713,776
Products of petroleum and coal ....... 2,934, 400 11,000 4, 543,118 7, 488, 518
Chemical products ..........oemeemeienene 11, 717,093 31,197 680, 158 | 12,428, 448
e aMANUTACRIHNEL" .. o 5. Bt ssoescasier aasosonsrosassasesassansassnsree 1,750,936 27,865 28, 550 1,808,351
Transportation, storage, communication, and public utility
Ty T Rt TSRRICS foe R | T SO S 2, 377, 100 7, 400 1,514, 300 3, 898, 800
Other non-MANUACIIINE? -....ccocviivrenmiiiaiinnensccarsmns s sn srasses 2,508, 574 235,924 347,398 3,091,896
Ty Tl T e eSS N - MO 125, 533,888 | 3,782,341 | 19,827,850 | 149, 144,079
Percentage of expenditures within the company, in Canada and
outside Canada to total research expenditures ................. 84.171% 2 4% 13. 29% 100 %

1 Includes tobacco and tobacco products, leather products and miscellaneous manufacturing industries.
2 Includes construction, health services, scientific and engineering services and trade associations.
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TABLE 2. FEstimated Research-Development Expenditures, by Industry, 1958

Estimated
sxpenditures | Estimated Estimated Total
Mdushy for research payments |total research| research % m:(:)rrease
e 4 done within to others expenditures | expenditures | ;.. o0c0
the company 1958 1958 1957
1958
dollars 7
Mining, quarrying and oil wells ....c.cocviiiiiiciiinn 4,143,122 1,117,549 5,260,671 6,279,487 ~16. 23
Manufacturing:
Foods And DEVELABES ....c.cvvcrerieieicioriimsaonssrirnesisinnes 1,480, 150 496, 790 1,976, 940 1,883, 122 + 4,98
Rubber products .......... 1,121,000 3,338,720 4,459,720 4,307,531 + 3.53
Textile products 1,333,500 132,050 1,465,550 1,482, 206 - 1.12
Wood products ..., 124,400 27,900 152, 300 148,163 + 2,79
Paper products ............. 6,066, 393 470,325 | 6,536,718 | 6,213,362 | + 5.20
Iron and steel products ..... 4,526, 800 308, 465 4,835, 265 4,340,043 +11.41
Transportation equipment ... 67,613,104 | 10,379,300 | 77,992,404 | 72,918,827 + 6,96
Non-ferrous metal products ............ 6,837, 880 272, 700 7,110,580 5,793, 109 +22. 14
Electrical apparatus and supplies 14,871,067 1,077, 200 15,948,267 | 15,348,440 + 3.9
Non-metallic mineral products ..... 1, 204,781 613,108 1,817, 889 1,713,716 + 6,08
Products of petroleum and coal ... 3,420,000 6, 204, 000 9,624, 000 7,488,518 +28.52
Chemical products ........coeeeiniinnns 13,479, 184 767,980 | 14,247,164 | 12,428,448 +14.63
Other manufacturing! ...........cvveiiaennamninn, 2,300,919 48, 500 2,349,419 1,808,351 +29,92
Transportation, storage, communication and public
utility operations ... 2,553, 000 1,618, 300 4,171,300 3,898,800 + 6,99
Other non-manufacturing?.........coveicerivnneninins 2,556,002 495, 370 3,051,372 3,091, 896 - 1,31
TOAL cercvveererrereescereseeesessssseasesarsseeerssssmsnsenmeneee | 133,617,302 | 27,372,257 | 160, 999,559 | 149,144,079 + 1.9

' Includes tobacco and tobacco products, leather products and miscellaneous manufacturing industries,
? Includes construction, health services, scientific and engineering services and trade associations.

TABLE 3. Increase and Decrease in Research-Development Fxpenditures in Terms of Numbers
of Companies, by Industry, 1957 - 1958

Number of companies | Number of companies
anticipating anticipating
Industry decreased increased
research expenditures | research expenditures
in 1958 in 1958

Mining, quarrying and oll Wells ... cmnnini . 1 19
Manufacturing:

Foods 8nd DEVETREESE .....cccovirimimeiimerniiimeosasrinnes 9 15

Rubber products ......... 4 3

Textile products ...... 4 4

Wood products ....... 5 4

Paper produc*s .............. 7 17

Iton and steel products . 18 33

Transportation equipment ... 4 18

Non-ferrous metal products ........... 5 9

Electtical apparatus and supplies .. 16 26

Non-metallic mineral products ........ 5 15

Products of petroleum and coal .. 2 5

Chemical products ...........cceeeuane 5 40

Other MANOfECLUTINEY ..o.ovicviicii v eeceinr s creeree s smre v arar o ree e bt ress s brabsabssares 3 8

Transportation, storage, communication and public utility operations ...... 2 4

CGinmr non-MANUIACLIURINE? ... oioirvriere it s crre v s srasssars rasbsssbrbmes rastracrvassen 13 22

TOLAL ..ccoveeriereiienrerenrriaissroansiostsmieriri s rrorrasssnsasersarsrtnsssasnas 1o TS e n o ST 109 242

! Includes tobacco and tobacco products, leather products and miscellaneous manufacturing industries.
1 Includes construction, health services, scientific and engineering services, and trade assoclations.
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TABLE 4. Total Research Development Expenditures, by Industry, by Field of Research, 1957

Idusey
dollars
Mining, quarrying and oil wells ... 696, 249 6, 000 §, 000 45, 636 540, 785 276, 862
Manufacturing:
Foods and beverages .............coovee 365, 503 - - 60, 346 20, 000 903, 516
Rubber products ........coeeceeneraans 2, 229, 059 — 43, 650 61, 918 265, 256 1, 161, 500
Textile products ...........coveeercrnenans 271, 250 - 4, 820 96, 555 35, 741 738, 280
Wood products 15, 000 15,030 - 65, 300 24, 201 23,222
Paper products ............ 1, 148, 790 1,928 29,829 593, 809 112, 658 3,230,232
Iron and steel products 94, 850 33, 825 119, 350 3,426, 382 260, 034 103, 500
Transportation equipment ............ 1, 106, 554 265, 330 8,749,046 | 32,425,669 | 19,368, 813 -
Non-ferrous metal products .......... 3086, 353 G9, 000 247,000 95, 985 278, 146 715, 651
Electrical apparatus and supplies 325, 172 43, 965 10, 973, 104 857, 500 740, 779 31234559
Non-metallic mineral products ... 224, 514 122, 358 30, 050 90, 208 48, 330 484, 310
Products of petroleum and coal .. 945, 521 58, 020 48, 350 355, 878 670, 747 4, 351, 361
Chemical products ................ 2,060, 569 - 194, 390 476, 089 19, 337 7,334, 177
Other manufacturing! 345, 168 - 117,618 498, 320 959, 641 137, 624
Transportation, storage, communi-
cation and public utility operations 212, 180 311, 560 1, 668, 035 344, 130 60, 840 453, 000
Other non-manufacturing? ............... 40, 450 8, 200 69, 751 344, 907 32, 726 34, 975
17 RN 10, 078, 282 935,371 | 22,300,993 | 39, 843,632 | 23,438,084 | 20,328, 760
Geology,
" geophysics ) Agri-
Industry Physics ang a;)tt;‘ler Metaliurgy | Medicine s | Other Total
sciences
dollars
Mining, quarrying and oil, wells ...... - 437,596 | 4,001,419 3, 000 — 265, M0 6, 279, 487
Manufacturing:
Foods and beverages ................ ... - - - 8, 260 | 236, 359 291, 138 1, 883, 122
Rubber products 19,379 - - - 10, 000 516, 769 4, 307, 531
Textile products 133, 902 - - 15, 845 - 185, 813 1,482, 206
Wood products ...........cccccevveiiniicnnns 5,350 - - - - = 148, 163
PapPERPREIUCES] . oiive s svierseioisnasinss 340, 298 11, 324 - = - 732, 494 6, 213, 362
Iron and steel products ............... 12, 195 - 207, 781 - - 82,076 4,340, 043
Transportation equipment ............ 6, 805, 120 17,500 | 2, 856, 740 - — | 1,324,055 | 72,6918, 827
Non-ferrous metal products .......... - 65,527 | 3,984, 317 - - 31, 130 5, 793, 109
Wlectrical apparatus and supplies| 1,424, 126 - 265,614 - 8, 000 336G, 630 | 15, 348, 440
Non-metallic mineral products ... 95, 195 67, 250 28, 560 - - 523, 006 153135, 776
Products of petroleum and coal .. 58,020 989, 857 - - - 10, 754 7,488, 518
Chemical products .......ccocceveveeeees 429, 093 - 143,086 | 1,340, 115 | 98, 284 333,198 | 12,428, 448
Other manufacturing® ................... 22, 880 — 11, 750 — — 24, 350 1, 808, 351
Transportation, storage, communica-
tion and public utility operations 772, 110 105 32,000 - 25, 740 19, 000 3, 898, 800
Other non-manufacturing? .............. 16, 988 32,376 | 1,347,761 | 1,108, 137 | 43,000 12, 625 3,091, 896
b 10 ) L N 10, 134, 656 | 1, 621, 335 | 12, 879, 038 | 2,473,357 | 421,383 | 4, 688, 988 | 149, 144, 079

! Includes tobacco and tobacco products, leather products and miscellaneous manufacturing industries.
% Includes construction, health services, scientific and engineering services and trade associations.
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[ABLE 3. Sources of Funds of Research-Development Done Within Company,
by Industry, 1937

Government funds
received through:

Parent,
; affilit(xlt;:d Total
Reporting an A. B. research
Industry company or Research- Research- Others done within
subsidiary |development |development the company
companies prime part of
contracts | procurement
contracts
dollars
Mining, quarrying and oil wells ....... 3,480, 372 883, 420 - - 471, 530 4, 835, 332
Manufacturing:
Foods and beverages ............c....... 1, 239, 241 115, 250 1, 000 - 360 1, 355, 851
Rubber products ..........cccccoeieeeiiiins 842, 590 191, 251 111, 778 - - 1,145,619
Textile products ..........c.coceceveiveenee 1,290,376 1, 500 - - 1, 000 1,292, 876
Wood products ........ccciveeeieiicnneenae 117,177 - — - - 117,177
Paper prociucts o | 3,603,578 797, 169 - - 1, 300, 000 5, 700, 747
[ron mnd steel products 3,995, 953 11, 311 15, 850 - 21, 967 4, 045, 081
Transportation equipment . ... | 3,983,041 35, 000 | 47,354,112 |10, 676,493 | 2,518,255 | 64, 566, 901
Non-ferrous metal products ........... 5, 545, 034 14, 000 40, 000 - 27, 000 5, 626, 034
Electrical apparatus and supplies |11, 215,183 993, 708 848,218 | 1,137, 794 249, 896 14, 444, 799
Non-metallic mineral products ...... 1, 085, 398 29, 970 — - - 1,115, 368
Products of petroleum and coal ... | 1,780,323 1,154, 077 = —i — 2, 934, 400
Chemical products ............ccccoeeie. 10, 905, 636 479, 492 188,215 - 143,750 | 11,717, 093
Other manufacturing® ............ 14, 958 - 653, 978 267, 000 115, 000 1,750, 936
Transportation, storage, communi-
cation and public utility operations | 2, 267,100 110, 000 - - - 2,377,100
Other non-manufacturing? ................. 561,510 780, 148 351, 365 — 815, 551 2,508,574
Total ... 52, 627.470 | 5,596,306 | 49, 564, 516 | 12, 081, 287 | 5, 664, 309 | 125, 533, 888
Percentage of direct research sup-
ported by reporting company, parent
or affiliate, government or others 41. 92% 4.46% 39.48% 9. 63% 4.51% 100. 00%
" - - e e

! Includes tobacco and tobacco products, leather products and miscellaneous manufacturing industries.
? Includes construction, health services, scientific and engineering services, and trade associations.
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TASLE 6. Total Research-Development Expenditures, by Industry and Size Group, 1957

Number | Total research- | Total research
Industry and size group? of development cast as % of
firms cost industry total
LT - in ; dollars
Mining, guarrying and oil wells:
A S SO TIDBAMATIRLONET  s.v:ccsnneszerse ossontessatEas ouos THasisssToesws8 s0asasasss e svasrsasensasasanans 4 2, 226, 530 35. 46
2. $10 million to $49 million ... 11 2, 459,036 39. 16
3. $ 1million to $ 9 million... 12 209, 216 3.33
AR AGRESIL TILCITIMG ez . cvss f5:5 «sotos0s Bannsssoshnsarsensonsnonss roethsoseous semtineansssasssassnssars 1 1,384,705 22.05
i e e - oy P R T TXTE I LT L LI 34 6,279,487 100. 00
Food and beverages:
IS SOOI ONKATIAROVET . 0. 5 ccurersuoneraressnasmnoeransrsasarsmososss sobssssansenatons veisnsssantsnass 6 791, 221 42,02
2. $10 million to $49 million. 1§ 782,493 41. 55
3. $ 1 million to $ 9 million 13 309, 408 16. 43
B UnderdSll_ MUTIBN ... . 550 . oot reersorsssasssmrosrrorase - - -
TotalMa=t e sk bR i s r e ga s 3 1,883,122 | 100.00
Rubber products:
1.-$500 MIGGNIATANGFED ... ... cicemusssssssssssanansssnnssarrosssssamsessssansearsanisssstisssasnasers 3 3, 525, 488 81.84
2. $10 million to $49 million ... 3 736, 543 TR A0
3. $§ 1 million to $ 9 million... 2 32 45, 500? 1. 062
4 Under Bl MmN Lo . oo soasissvssmmsmm sossamssammssmrasmsesrssarines e sanasisnsss ssasane 2 2 2
TOLRD oot et e ee e e e e ee s e ana e s as e n e na e n e nm e s ane et et aaia sanes 9 4,307, 531 100. 00
Textile products:
1. $50 Million BN OVET oot rcs s ense she s sassbmg s st b ease s S 2
2. $10 million to $49 million ... 6% 1,184, %00° 79.94°
3. $ 1 million to $ 9 million ... . 102 297, 306 20. 06
4. UNGeriSi IO ... 0 L ...c.snomiens orecereeeaoaeseressassessoomssross omseressn e sessasons 3 ) 3
RS B oot o7 s s s e ks Lot s s v T 706w SR TSRS ST Ses AT RS R e TSRS 16 1,482, 206 100. 00
WOOA PIOGUCES -ureirirmereerieiemaesrses e seneeseuen e seemebens e seasassbasreseensras ot sesansmnsssnsbenasbsntans 134 148, 163* 100. 004
Paper products:
SO MNANNATANOMEE == - . coowsss e oo vo - svvsva s s issscaTeam « sostsrusssistasassrosasar savsvasusasaassos 9 3, 393, 969 54.62
2. $10 million to $49 million ... 23 1,473,513 23.72
3. $ 1 million to $ 9 million... 8 1, 345, 880 21.66
AV UNAET $1. MLIEOI {2 0. coocoervresesonasssanseermmessonrasssasssss rstosasantsors asasas o aessassestssssass — - -
T L L T 40 6, 213,362 100. 00
Iron and steel products:
ISR NEATHLOINET (..o cvi¥esusmcncreions oot s s snsnsos midsaiassiesss STOETE oo SRERL0SEES 5 1,273,009 29. 33
2. $10 million to $49 million ... n 19 1,896, 387 43.70
3. $ 1 million to $ 9 million ... 7 39 1, 142,882 26. 33
4, Under $1 MATION c..ooiie et sir ettt sen e et s s s e ere 3 ; . 64
T [ O R T U e oy A 66 4, 340, 043 100. 00
Transportation equipment:
1. $50 MIllON BIA OVEL ..oveoicuireiererrrceie e e s eerre s erses s st srrg e snn e 6 67,023, 263 91.91
2. $10 million to $49 million... 8 3,771, 667 G
3. $ 1 million to $ 9 million... 13 2,123,891 2.92
4, UNGer $1 MILLEOM ceuviviveiraerrmreereieecaneie et re e se e et e sbacreseaae s e s st s s ne s nesenren - - -
BN 00001 o2 e scomsassssson sunnonasassnssss o smsasanasnnsssmasasnnsss s oa s« v s bbb oot | 27 72,918, 827 100. 00

! Size groups are based on annual sales value, 1957,
? Size groups 3 and 4 combined.

$ Size groups 1 and 2 combined.

4 All size groups combined.
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TABLE 6., Total Research-Development Expenditures, by Industry and Size Group, 1957 — Concluded

Number | Total research- | Total research
Industry and size aroupt of development cost as % of
firms cost industry total
Non-ferrous metal products:
1. $50 MILLON BN OVEL ....oooiveiieeretrererreae e miereeaeermtsrssomses e aess cascaras ssmsnsanans 2 G 2
2. $10 million to $49 million ... 31 4,587, 1207 79. 182
3. $ 1 million to § 9 million ... 12 1, 205, 989° 20.82°
4, Under $1 million ......occrvriiiriciincnnennes 2 ) g
TROBR! [1e2iues erboaseisonnsvisosonsissalssasssngass st heasss shasansssnsssssnssascsen sasnsesMu oevssestnssoss 15 5,793, 109 100. 00
Electrical apparatus and supplies:
1. $50 MillioN AN OVET ...vivoreiieeireecececre e simaarreaetesesesereeeeneensoenean e searasassmsesenrans 3 6,859, 147 44. 69
2. $10 million to $49 million ... 10 5, 568, 887 36. 28
3. $ 1 million to $ 9 million 34 2,864,606 18.66
4, Under $1 MilEON ooveorriiiiiie i e e e e e 3 55, 800 .37
TOLALL 1. 3. . eamosessasnassanass soes sason esass s asass ssasanvs ivaasslssan o s s om s e dien o s sadie 50 15,348, 440 100. 00
Non-metallic mineral products:
1. $50 MIlLON AN OVET L..cvveiiieiceirieieiiirieistisescreesaraesantennnssamesrassecssaenassrnassane 2 2 2
2. $10 million to $49 million .. 92 1,210,996 70. 662
3. $ 1 million to $ 9 million 15 502, 780° 29. 34°
4, Under $1 MILLEON ...oovieiieinieiiercie et essiisen s cerraesresenararsnes crenons J & g
1 ™ oo nooocoreraarenansononacoason AN B B - - 600000 100t COMIONCIOOU S ODDCDaTIaoIo0 24 1,713,776 100. 00
Products of petrolelm 8NA COBL ..ccivveirieiiiiiriecree et eeveeseserssseeresae s rsssesnsssnansanee 84 7, 488, 5184 100. 004
Chemical products:
1. $50 million and over 6 6,836,720 55.01
2, $10 million to $49 million 12 2,776,637 22. 34
3. $ 1 million to $ 9 million .. 313 2,815,091° 22.65°
4, Under $1 MILLION ..oociiviiiiiieiiietin et es i rirase e e et ssaessssnees sems st avasasarasesbe a 3 J
TRORRL: - ...ovoesrrerianisreracassrerasassesensrenas sresstsnssssntseaass vratysns srnssstsssbn sons eomesnmrmssaase 49 12,428, 448 100. 00
Other MANfUBCIUTINES ...iiiiicniiiiintiitianiae v s sen e e s et b s ssnnsanreesstsenrsasessasons 124 1,808, 3514 100. 004
Transportation, storage, communciation, and public utility operations:
1. $50 MIlMION BIA OVEL .ooviireiiicrcrieee e scerimr e stsssne s srsr s esmessesssns seraestesasranss ] 3,821,000 98. 00
2. $10 million to $49 million .. S 22, 500 .58
3. $ 1 million to $§ 9 million ...... 33 55, 300° 1. 42
4, Under $1 MILIOM .oociviiiiiriiieririieceeaesscesneriescscaietsens foeresorssessestsosenrersesssnssrsens s 3 2
TOLAL ...ocviriiiiriiee et e e ene s arne b et ens s ere e st r e et een bt cree ks e e rnenen soe 14 3,898,800 100. 00
Other non -ManRfACLUTINE® ....oiviciiiiriiimeninrerarseearren e reeeens s aeesseestseanessinnesaseans sss 414 3,091, 8954 100. 004
Industry totals:
1. $50 million N0 OVET ...t e s e st sraee 57 108,116,078 72. 49
2, $10 million to $49 million .. 131 22,028, 562 14.77
3. $ 1 million to $ 9 million 221 14,774, 187 9.91
4, Under $1 MILHON oviriirieccreceiseerirs e ssen e nrene s sme s srnesbas e beesss st bmeessnerarenane 46 4, 225, 252 2.83
(0] ) (A S LN, ") SR SRR S NSRS — 435 149, 144,079 100. 00

1 Size groups are based on annual sales value, 1957.
? Size groups 1 and 2 combined.

' Size groups 3 and 4 combined.

4 All size groups combined,

" Includes tobacco and tobacco products, leather products and miscellaneous manufacturing industries.
¢ Includes construction, health services, scientific and engineering services and trade associations.
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TABLE 7. Direct Research-Development Expenditures as Fercentage of Sales,
by Industry and Size Group, 1937

Direct research- | Total value | Direct research
Industry and size group?! development of sales cost as % of
cost 18572 sales?

$ $000°s %

Mining, quarrying and oil wells:
188 SO AOTANUGNEE] =5 v 55 cssssvisvinsiokaines oo SSETEEeTTesas ve o seas st st suse svstanss 2,098,953 297, 566 0.71
2, $10 million to $49 million ... 1, 860, 498 279, 843 0. 66
3, $ 1 million to $ 9 million... 118, 436 56, 655 024
& URAET RS ALOIY mstiese .- osoe caiseoe s cssnsnosisa s cmmtemsast et omnesees s sn seatstonas sussasens 157, 445 2

TOLRL 22, T B0 o Micsouseiese Mos sove swooibssTiMuemcsivs soasss oo TTors a5 s 0TS siTT ST wooe% 4, 835,332 635, 880 0.76

Foods and beverages:

1. $50 million and over .........
2. $10 million to $49 million ...
3. $ 1 million to $ 9 million... .
g DA R PRI IR B v o 50000 i o2 hiee s T35 H5b00s cTis T eoweeass sTETF=THSS oo s75TaTTt an 43 00000 0000 14D

TORL - oo cronbiveas diarioannssvsavnosnssss deimsnsnssseoransiss snenarassaas s rsnsss soassuan e susmas s 1,355, 851 | 1,503, 004 0.09

722,621 952,974 0.08
483, 108 486, 383 0.10
150, 122 65, 647 0.23

Rubber products:
1, $50 MIillION BNA OVET «erevuivererrenvimroeessmemeesesssearensessonsssstsressontrvassrasessseses 716, 868 193, 459 0. 37
2. $10 million to $49 million ... = T 385, 251 61, 110 0.63
3. $ 1 million to $ 9 million ... T 43, 500* 7, 6604 0; 56*
4, Under $1 MITIOM ...covruvrervesrroreerimessssosmmersomrasessssvonssosesarasror st erarsnmssansasses . 4

TTOLRL ... o evveranesomssevnomasvescessoron oo sube summasasumen o0 sesunearevas searsuse ss ouas st abon sesreses 1, 145, 619 262, 229 0.44

Textile products:

1. $50 million and over ............
2. $10 million to $49 million ...
3. $ 1 million to $ 9 million... .
4, Under $1 MilliON .uic e e cernsraiesiaiinssresen st s an e sasaruss sssran sostersnarasone

ROERLE ... & e, S e Y o S RS S i e e e S s ST

5 s H

1, 069, 000% 196, 344° 0. 54°
‘223, 8764 59, 7884 0, 444

1,292, 878 247,132 0.52

WOOM PFOGUCES -e-cvseras cvmstoersnermesn i essvassnonst onarsssass sueasescosseosinsasers seseseasmtss s arsvsns Ty o e 81, 400¢ 0.14°

Paper products:

1. $50 million and OVer ........cieerereennrmcoes

2. $10 million to $49 million...........

3. $ 1 million to $ 9 million ..........
4, Under $1 MIIHON .veeeeeercanssissuursrsimmirmemssvessasmanseseassasarassnsemssssssvassenee

TTORRAE v v oveeerrarmseraesasnse oo sestnsan s soessess asorassssesn e ss s sverssssvmnssasasassesevassoaass 5, 700, 147 | 1,608,538 0.35

3,225,719 990, 125 0,33
1, 145,028 576, 222 0. 20
1, 330, 000 42, 211 3. 15

Iron and steel products:
1, $50 MEIION BIA OVEL .ooeemremreemsceiesies st et veresiarsesssn s s besn b e mnansasmse et 1, 237,891 559, 409 0. 22
2. $10 million to $49 million ...... 1, 697, 309 365, 814 0. 46
3, $ 1 million to $ 9 million ...... 1,082, 116 159, 110 0.68
4, Under $1 MITIOM . oovveeve v cerie v cmson e er v smssonas st e rvr v cers st sn e saamanansns 27,1765 1, 229 2.28

TTOLAL -1 cnve e evrevemesanrassene omcem e st an e susrasaresse shen vesnes os stauma sess subsabir s an ve seassevare s 4,043,081 | 1,085, 562 0.37

Transportation equipment:
1. $50 million and over ......... 59, 088, 263 | 1, 164, 753 5. 07

2. $10 million to $49 million 3, 457, 627 212 515 1.63
3. $ 1 million to $ 9 million 2,021,011 68, 447 2.95
ArURder SISmUIOn:. ... 5...k o« o oesissiiaceno = s

TTOLAL ... v coeeeeceremenerseemeesononss arovsbas asan ey se s e om o vobobaras o3 se0s beab ey SRR R Tmsntece 1o 64, 566,901 | 1,445, 713 4.47

1 Size groups are based on annual sales value, 1957,

2 Sales of firms reporting research-development expenditures.

$ Includes firms in development stage for which no figure corresponding to sales value is obtainabie,
¢ size groups 3 and 4 combined,

$ Size groups 1 and 2 combined.

¢ All size groups combined.
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TABLE 7. Direct Research-Development Expenditures as Percentage of Sales,
by Industry and Size Group, 1957 — Concluded

. Direct research- | Total value | Direct research
Industry and size group? development of sales cost as % of
cost 19572 sales?
$ $000’s %
Non-ferrous metal products:
1. $50 MIillION BIA OVET .eiviimrirerarreererseararsesessmoesouressesnssssssessssessniones irassos 3 ’ 3
2. $10 million to $49 million ... 4, 457, 1208 808, 105° 0. ,55%
3. $ 1 million to $ 9 million 1, 168, 9144 45, 2824 2. 584
4. Under $1 million....ccoceevine . ‘< 4
OtAD e N I e e O oo s eateie s ssnie s Sl en len e eats 5, 626, 034 833, 387 0. 66
Electrical apparatus and supplies:
1. $50 MillION ANA OVET ..ooovcveiinrmenrisssmmsenesieesemsnserscressinsestsiosssmstmmesssssseans 6, 466, 006 568,391 1. 14
2. $10 million to $49 million ... 5, 538, 887 215, 785 2. 16T
3. $ 1 million to $ 9 million ... 2, 384, 106 138, 359 1572
4, Under $1 MIMIOM «vueuvoieiinieceries e mrssansrosse e mnsess s snstosssbesson s ssscssnsasassoans 55, 800 1,612 3. 47
IO LAl ey Y, .. o e 14,444,799 | 924, 147 1.58
Non-metallic mineral products:
1, $50 MillION ANA OVET .eooiciiivieiucaserresmsseussarsmssssionsnremssnmmsems stasse o suascasanes 3 s s
2. $10 million to $49 million ... 931, 658 168, 648° 0. 55°
3. $ 1 million to $ 9 million... 183, T104 52, 6784 0, /85%
4, Under $1 million .....ceranne. 4 4 4
Ot A L e o e s e T s e e et s R e e sl <o 1,115,368 221,326 0. 50
Products Of petroleum aNnd CORD .viviovmroiiciima et e 2,934, 400% | 1, 379,727 0. 21%
Chemical products:
1. $50 MillION BN OVET .ooieveetrrrerae s sriosterbrsssssmne e s snessesrossssesassosessans 6, 560, 501 511, 347 1. 28
2, $10 million to $49 million ... 2, 723, 252 300, 312 0.91
3. $ 1 million to $ 9 million ... 2, 433, 340¢ 115, 7944 2. 104
4. Under $1 million ....coceuivienenne 4 4 4
TTOLAY <. vvvererioressemon sossonasaeosvmsess ot s s saosss obom sm b shve e SHenre ss ansmod aabe b ot sase s st ssnss 11,717,093 927,433 1.26
Other MANULACLUPINIE .. iveoeer e eretreasaeereresiare b orsrorae et ansr et onan br s ssbe abom e s s 1, 750, 936* 321, 596° 0. 538
Transportation, storage, communication, and public utility operations:
1. $50 million and over .......... 2,317, 100 | 1,862,580 0.12
2. $10 million to $49 million 10, 000 97, 554 0.01
3. $ 1 million to $ 9 million 50, 000* T, 0504 0.714
4, Under $1 million .ccomnmmmiimiein 4 4 4
TOLAN]. S e e TR + A S5 FSSEES -« S o 2,377,100 | 1,967,184 0.12
Other nON-MANULACLUTINED P . oorviveeirireiist e et e e s s s s s o emonas e saaes 2, 508, 574° . s
Industry totals:®
1. $50 MillION BNA OVEF reveicciiiieienicenrirntener s cmmes i s s s st en s sise st st e smamaas 90,067,673 | 9, 555, 554 0.94
2. $10 million to $49 million 19, 468, 068 | 3,080,938 0.63
3, $ 1 million to $ 9 million ... . 13, 006, 676 938,941 1.39
4, Under $1 million® ....ccevrroemmmrionrirans 2,991,471 2 )
125, 333, 888 | 13, 590, 055 0.92

t Size groups are based on annual sales value, 1957,

2 Sales of firms reporting research-development expenditures,
3 Size groups 1 and 2 combined.

4 Size groups 3 and 4 combined.

5 All size groups combined.

¢ Includes tobacco and tobacco products, leather products and miscellaneous manufacturing industries.

* Includes construction, health services, scientific and engineering services, and trade a
® The sales figure for ‘‘Other non-manufacturing’’ which is ircluded in the Industry totals,

ssOciations,
includes the value of hos-

pital services but has no figure corresponding to sales value for trade associations or medical foundations,
® New firms, trade associations, medical foundations and any other firms for which no figure correspondingto sales

value was obtainable are included in this size group.



TABLE 8. Research Development Activity, by Industry, 1957

(Number of Firms)

1 2 L 3 4 (a) 4 (b) 4(c) 4 (d) 5 (a) 5 (b) 6
i i Number of firus
Number of firnis Number of firms paying for research results Receiving information free U,
Industry Total ; firms
number Number Number making mu;t;gg r‘:;?ai)::th
S°fvfi" mfi‘ Without with | maintaining | Payments to others wfg al)s,? payments | services
uveye research | research | research Total tm; other than making
services | services | establish- : fQERbS 10y grants for grants
ments In Outside research any research
Canada Canada SBrilee
iMining, quarrying and oil wells ............cceeee 217 149 53 23 13 19 34 14 19 -
Manufacturing:
Foods and DeVETAEES ......cccovevierivicvienriieecnines 288 181 94 23 10 13 37 ) LY/ Sit 3
Rubber products ..... 22 8 12 5 2 7 9 4 3 -
Textile products .....cocccoeviveinieiemriiccne s 106 72 27 14 5 5 16 6 11 -
Wood ProductS .ooooociiiiiii e 260 204 44 12 4 2 13 1 31 —
Paper products .......ccoceiiieiiiinniinicniiicnean 113 52 50 24 11 12 40 13 | 10 il
Iron and steel products ... 24 154 126 59 17 15 66 16 60 -
Transportation equipment 108 59 40 n 8 i/ 21, 15 13 -
Non-ferrous metal products . p—— 5§ 24 26 14 1 5 15 2 11 1
Electrical apparatus and supplles 108 34 69 47 4 10 50 2.5 19 =
Non-metallic mineral products .............. 65 25] 36 17 &1 %2 24 13 12 -
Products of petroleum and coal.........ccooeern 19 a 11 5 2 5 8 4 3 -
Chemical produets ..........ccoveieeiiimiiin e 106 25 T4 47 8 15 49 24 25 —
Other manufacturing? ..........comiimnnnns 141 111 25 9 6 3 12 5, '3 —-
Transportation, storage, communication and pu-
blic utility operations ............. 230 183 36 9 2 5 14 6 22 3
Other non-manufacturing® ..........cccooocivincnnne. 686 560 96 32 14 G 41 20 55 4
Total ..o 2, 818 1, 849 819 387 110 140 455 183 364 12

! The difference between column 1 and columns 2 and 3 is made up of 150 firms which did not reply, were discarded for other reasons, or were included in ano-

ther report.

2 Includes tobacco and tobacco products, leather products and miscellaneous manufacturing industries.
% Includes construction, health services, scientific and engineering services, and trade associations.
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TABLE 9. Number of Professional Research-Development Scientists
Employed by Industry, by Level of Training, 1957

Level of training
Industry Total
Bachelor Master Doctorate
level level level
Mining, quarrying, and oil wells......cccccciiieniinriecccianinenninnnnn 197 20 10 227
Manufacturing:
Fo0ods and BeVErBEES ........cveveiiieiininreciioasnirermisarenear e sanssones 55 17 24 96
Rubber products............ .. 56 51 14 75
Textile products . . 50 9| 10 69
Wood products ..... 7 1 1 9
Paper products ... 165 47 84 296
Iton and steel products .. 140 9 3 152
Transportation equipment _. 1,212 5 25 1,312
Non-ferrous metal products ............ 153 29 43 225
Electrical apparatus and supplies . = 872 72 43 787
Non-metallic mineral products ....... X 44 6 3 53
Products of petroleum and coal . R 72 26 34 132
Chemical products .........cccoevineen oy 408 T4 205 687
Other MANUFACLUTINEY .....iiiiiiiirineiirarve e e erserircrcietersr e aareabane 57 13 5 5
Transportation, storage, communication and public utility
ODCTA G TRl LY, 5 s e oo o5 - - <SR SaSis e ov s aTb o 558 81 24 G20 455 07107 110 i1 2 123
Other non-manufacturing? 35 15 80 130
BRI 1 vt vorsscsmemsossesmssssssonsmvosasminsessssssin il 3,433 429 | 586 4,448

. includes tobacco and tobacco products, leather products and miscellaneous manufacturing industries.
S pyeludes canstruction, health serviges, seientific and engineering services, and trade associations.

TALLE 19 Number of Professional Reseurch-Develonment Scientists

Employed by Field and Level of Training, 1957

Level of training

Field of scientific training Total
Bachelor Master Doctorate
level level level

Engineers, chemical ...... e e e SO 399 53 51 503
Engineers, civil ..o 40 4 3 47
Engineers, electrical ... cueeriiiinneinmeiniinniiisimenme oo aml 72 13 856
Engineers, mechanical ..... 886 25 15 926
Engineers, other ...........ccociinimrmeiimssmmeneninisomemerens erare 310 41 16 367
CHBIMESES! ......c0vetevueromronartanases sasatsansinantanssanesss sossssssdsssstessuassasaasassss 500 122 255 877
Physicists 105 35 45 185
Geologists, geophysicists and other earth scientists.............. 10 11 10 31
Metaflurgists 177 17 22 216
MathematiCiBns . ... iviieiiiir vt 42 6 4 7]
Medical Sclentists ... s 22 17 103 142
Agricultural scientists............. - T 18 2 6 26
Administrators (of Research-Development)..........ccccvvvicvnanien 67 16 34 117
LY oo i Bt ssotancatacaionsesnanas sansen b onranscssonnsaassotsomossones e 86 8 9 103

Motal 2. ... e v e sunsara s SV TS e SRS s T ST AT 3,433 429 586 4,448

1 Some firms were unable to give a detailed breakdown of the field and level of training of the research scientists
employed. Their total employment of research scientists is included with ‘‘Other, bachelor level.’’
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TABLE 11. Number of Professional Research-Development Scientists
Employed by Industry, by Field of Training, 1957

Engineers, | Engineers, | Engineers, | Engineers, | Engineers, e
Industry chemical civil electrical | mechanical other Chemists (Physicists
Mining, quarrying and oil wells ...... 83 - 3 5 25 42 6
Manufacturing:
Foods and beverages .................... 14 - - - 1 49 1
Rubber products .........cccccevviiiiniens 18 - 3 5 1 45 1
Textile products ..............c.ooeevenn 21 | - — 2 1 28 4
Wood products ...........oeoenieiiieeeen. - | 1 - 2 4 2 —
Paper products ...........cccocecnnens 66 2 1 211 13 158 17
Iron and steel products ............. - 2 7 97 8 4 -
Transportation equipment ............ 18 18 268 625 234 3 52
Non-ferrous metal products ......... 35 3 14 19 9 56 21
Electrical apparatus and supplies 38 2 515 91 32 22 49
Non-metallic mineral products .... 14 3 1 2 5 14 2
Products of petroleum and coal .. 21 2 8 3 58 8
Chemical products ...................... 180 1 2 13 4 32 17
Other manufacturing® 5 - 10 14 28 11 1
Transportation, storage, communi-
cation and public utility operations 5 12 20 13 1 8 2
Other non-manufacturing? .. ......... ] 1 4 11 2 5 4
Total . 503 47 836 926 387 877 183
Geologists, o
geophysicists, . Agri-

Metal- Mathema- | Medical Adminis- 3
an:a:)ttl?et lurgists ticians | scientists s(z:til}atrlnltr{;lts trators Other Total
scientists

Mining, quarrying and oil wells ...... 7 61 3 - - 11 1 229
Manufacturing:
Foods and beverages .................... — - 1 1 13 4 12 96
Rubber products ..............cocovevene. = - - - 2 - - 15
Textile products ............ccoecveeeennne. - - - 2 - 6 5 69
Wood products .............coeciveeininnn. = = - - - - - 9
Paper products ................... - - 1 - ~ 9 8 296
Iron and steel products ................ — 18 2 - 2 8 4 152
Transportation equipment ............ & 41 36 - - 9 8| 1,312
Non-ferrous metal products ... 2 69 - - - 1 - 225
Electrical apparatus and supplies - 12 2 - - 24 - 787
Non-metallic mineral products ... - 1 2 — - 6 3 53
Products of petroleum and coal .. 21 - 1 1 3 - - 132
Chemical products .......... - 4 2 49 5 27 11 687
Other manufacturing® - 3 - - 1 2 - 5]
Transportation, storage, communi -
cation and public utility operations - 3 2 — — 6 o1 123
Other non-manufacturing? ... 1 4 - 89 — 4 — 130
SROAAD ............ooooiannisb e 31 218 52 142 286 117 103 | 4,448

! Includes tobacco and tobacco products, leather products and miscellaneous manufacturing industries.

? Includes construction, health services, scientific and engineering services and trade associations.

Y Some firms were unableto give a detailed breakdown of the field and level of training of the research scientists employed.
Their total employment of research scientists is included with ‘‘Other, bachelor level’’.



—231=

TABLE 12, Number and Type of Supporting Personnel, by Industry, 1937

Mstie dReslea.rch- skilled Other Total
Indus! evelopment supporting supporting
technicians | Craftsmen personnel personnel
Mining, quarrying and oil wells 161 49 199 409
Manufacturing:
Foods and beverages ... 40 ) 30 79
Rubber products 42 8 35 82
Textile products ........... 33 13 66 112
Wood products 5 8 3 16
Paper products ..c.ccccccrcrecenneencccosmnnannes 273 43 135 451
Iron and steel products ... 177 177 81 435
Transportation equipment 1,208 189 1,409 2, 806
HNon-ferrous metal products .....ceiceenneee 386 31 177 604
Electrical apparatus and supplies 564 118 196 8178
Non-metallic mineral products ............ 28 8 6 42
Products of petroleum and coal 102 i 37 146
BHENIGAINIEOAUCES' 5its. s ssetessmsiosssossosssars sosneitissossnansens (¥TET as a0 470 45 213 728
Other manufacturing! ... ccerrcmmonessoe. 78 57 29 164
Transportation, storage, communication and public utility op-
et Ty oy R B T Rt DR, S O 91 1 32 124
Other non-manufacturing? .............. 69 39 9 187
TOEAL ..o oonvvonnscssosssmmsrassssnsansssoassasavsssossassonsobbassrass sbahs 3,137 802 2, 24 7,263
1 Tneludes tobacen and tobacco products, leather products and miscellanecus manufacturing industries.
* Drad uded aeudtroetioe, Bealth serviegs, sclentific and suginguring sarvicas, and trade asSogintions.
TABLE 13, Number of Supporting Personnel per Scientist and Engineer, by Industry, 1937
Number of
Total number Total number supporting
Industry of scientists of supporting personnel per
and engineers personnel scientist or
engineer
Mining, quarrying and oll Wells .....c.ciciivviriiieisenesnvmnasesaiensanes 227 409 1.8
Manufacturing:
Fo0ds and DeVerages ... 96 79 0.8
RUBBER MOAUCES . ccicoiieerittiiriiiiaioeanasotsnssanasasussssassssnsans assassusesss 15 82 1.1
Textile products 69 112 1.6
VORANDTOAUGES . - o--. ovevrassnmsssnonsssMiissessossobbissesssenss sissss 9 16 1.8
Paper products ............ 296 451 1.5
Iron and steel products .......... 152 435 2.9
Transportation equipment 1, 312 2, 806 2
Non-ferrous metal products ........... 225 604 21
Electrical apparatus and supplies 787 878 101
Non-metallic mineral products 53 42 0.8
Products of petroleum and coal .uccocicvscernrcnnnnnas 132 146 1.1
Chemical products ..... 687 728 1.1
Other manufacturing® 75 164 2.2
Transportation, storage, communication and public utility op-
OTALHOIISIN. -. v v meobe-ssomnsssensareramasasssnessnmss Bonarassenss sME M sesns 0o ontnisnssaaesis 123 124 1.0
Otigr Lon-MANLIAGIILINES weeeroime e i T oo 130 187 1.4
I e e S e R T R 4,448 7,263 1.6

! Includes tobacco and tobacco products, leather products and miscellaneous manufacturing industries.
1 Includes construction, health services, scientific and engineering services, and trade associations.
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TABLE 14. Expenditures on Research Grants, by Industry, 1957

Nurmber of firms

Total expenditures

Ind
madg gants | (ENE
$
Mining, quarrying and ofl WellS ......ccc.ceiiniiernerinnison et 4 105, 850
Manufacturing:
Foods a:éi DO VETAERS .uivereemevemsirrireseassseasaressssasmesestanssissssassassarersosnsesassissstsnaises 13 24, 350
Wood products ..............
Paper products ............... } E 19, 100
Iron and Steel ProQUGLES ...........cceccereererressnecersonissiniersreims s ssses s enaessrbovarsannne 3 6§, 700
Transportation equipmMent ... 7 44,900
Non-ferrous metal products ........ 3 43, 100
Non-metallic mineral produCts ........cccccoiioremmcirisiieniomersrsnnr reresessossien 3 3, 000
Products of petroleum and coal }
Chemical products .....oocoeeeeiiiiiiiinenn, . I TR e
Other ManUIACLUFINEY .oo.oecerieeeeieeeiiresetssaesemse s s b b st eb s s ass s mentsnes rms s s sneness 5 14, 700
Transportation, storage, communication, public utility operations and other
NON=MANULACEULLIET +oevrveesieeseeserareoeenesaesenestessrareets chemesressassnstasaisssesresnssssssesene 9 115, 200
b 2 Y (R O O PO P LY PPSPI PSPPI PRI 1 559, 036

! Includes tobacco and tobacco products, rubber products, leather products, textile products, electrical apparatus and

supplies and miscellaneous manufacturing indusiries.

1 Ineludes construction, scientific and engineering services and trade associations.

Health services, including medical

foundations are excluded as they are recinients of zrants and their inclusion wauld distort the results.

TABLE 15. Estimated Capital Expenditures During 1957 on New or Extended Facilities
for Use in Research-Development Activities

Replacement value
of research
facilities at

December 31, 1955

dollars

Capital expend itures
Industry for research
facilities 1957
Mining, quarrying and oil WellS ... e 942, 415
Manufacturing:
FOOAS ANA DEVETAEES .oivcrverrieentaeereeeeeieriesearassrsosnssess asramas seassssssassssnsasnsnessssninins 142, 758
Rubber products ............ 197, 085
Textile products .. . 69, 300
Wood products ......
Paper products .............. = } 851,981
Iron and steel products ... 453, 650
Transportation equipment .. 5, 422, 746
Non-ferrous metal products .......... 163, 500
Electrical apparatus and supplies .. 666, 168
Non-metallic mineral products .......cccecoiimiiiiiiniinimsn e ceineierensse e 111, 286
Products of petroleum and COBL .........oceeiiiimmmiivee ettt e 9
Chemical ProdUCES .........cecveirorirccirieiininiiansiirs e e sas s ts st et e sns st } 2, 565, 810
Other MANULACLULINEL ... .eveeeeereeiierereerisemresssensseaseseneestseetinessas sarmasienss s amtsisaans 325, 999
Transportation, storage, communication and public utility operations ....... 150, 900
Other NON-MANUFACLURINE? ..ovoiiiiiee et srcrre e seee e e s ne bt nssemaer s e b s anees 719, 109
1 T Y (o OO OO p R AU PP PRSP 12, 782, 107

2, 152,000

2, 555, 555
1, 005, 022
1, 770, 867

5, 594, 263

1, 380, 230

10, 881, 093
7. 380, 927

7. 605, 800

538, 767

14, 351, 232
235, 500

2, 670, 000
823, 861

58, 935, 117

! Includes tobacco and tobacco products, leather products and miscellaneous manufacturing industries.
2 Includes construction, health services, scientific and engineering services, and trade associations.
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TABLE 16. Research-Development Expenditures, 1955- 1957

Tgtal i‘esearcth- féss%gttf_d Tgtal research-
. ) evelopmen evelopment
TRAELEREY expenditures develgﬁmem expenditures
1955 i~ g 1957
1956
dollars
Mining, quarrying and ofl wells .......c.coooooviiiiiiicn s 3, 045, 624 E 3,619, 300 6, 279, 487
Manufacturing: '
Foods and beverages 1; 705% 727 1,779,122 1, 882, 122
RUBDEE DICHRCES) .......ccconieittunrionsdinetbies oo aransousntssosnissansssss oo siane 2, 719, 839 2,997, 234 4, 195, 753
TERHIE PROAUECES. . .....ooeiooinavescemsavmnne sosmiusiimiisiovassnnisinse sssononne 1, 160, 969 1, 294, 820 1,482, 206
WOOG PrOQUCES .ooooieeiiciee i ctniir st ree e sebe s b ar s e eraabe s rsseanans 94, 815 87, 500 148, 163
Paper PPOGUCES ...ocooiiiiiiieiieieeencrectussrmenss curaseraesseoneseesconesrsnnas 4,049, 008 4, 595, 425 6, 213, 362
Iron and steel products ... 3. 088, 257 3,297,120 4, 324,193
Transportation equipment _...........coicniean, 16, 553, 409 22,171, 6845 25, 564, 715
Non-ferrous metal products .......ccccvvioinrivniiecniiien 4, 530, 242 5, 109, 200 5,753, 109
Electrical apparatus and supplie 10, 780, 204 11, 896, 124 14, 500, 222
Non-metallic mineral products .............cciiinnnn., 1,101, 488 1,073, 927 I S U6
Products of petroleum and coal ... 4, 704, 498 5,653, 883 7,488, 518
Chenmical ProQUCES .....ovieeiiieeie e vee e e ereecse s e s ssnacarns 7, 844, 984 10, 135, 587 12, 240, 233
Other manufacturing? ..o iiiiienniie it 454, 400 687, 900 1, 154, 373
Transportation, storage, communication and public utility
O DEL A DT} S e et R e e T o e s s e SR A ISt S SE ke 3, 350, 609 3,371, 900 3, 898, 800
Other NON-MANULACEUTING? ....oooooiivieie et eeeenn s 701, 542 934, 0680 2,740, 531
TR OB e e e e A TS TN« SOV s P e O R0 65, 885,615 79,304, 147 99, 579, 563

! [norder tomake the figures for 1957 comparable with those for 1955 and 1956 all research done within the company
for which the source of funds is shown as government funds received through research-development prime contracts has
been deleted.

? Includes tobacco and tobacco products, leather products and miscellaneous manufacturing industries.

% Includes construction, health services, scientific and engineering services, and trade associations.
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DEFINITIONS

There is no generally accepted definition of the
term ‘‘research-development’’. The concepts and
definitions used in this survey parallel those used
in the previous study covering the year 1955 which
were developed in consultation with the National
Research Council and others having an intimate
knowledge of industrial research. They were also
tested through visits to a number of companies
active in the research field. The aim was to arrive
at a definition which would describe the type of
information required, and at the same time conform
as far as possible with recognized accounting
practices.

In general, research-development was defined
as the activities directed to pure or basic research
and to the conception and development of new
products or processes or major changes in existing
products. This concept would cover laboratory
scale activity, the design and operation of pilot
plants and the development of techniques or pro-
cesses to the stage where the operation could be
taken over by production departments. The design
and operation of pilot plants and the development
of techniques or processes may result in the inclu-
sion of firms which do not conduct laboratory scale
research. Included in research-development expendi-
tures were supporting services, wages and salaries
of all research personnel, materials and supplies

used, and an estimated portion of overhead costs.
This latter item would include stenographic services,
delivery services, storage facilities, light, heat,
power, etc.

Such activities as market research to establish
consumer preference or distribution studies and
sales promotion were excluded. Similarly, routine
quality or quantity control of a process or product
as well as costs of patents were also excluded.
Changes in a process or improvements in a product
to meet the requirements of a specific customer
were not considered as research activity unless
such changes were major in nature and resulted in
the production of an improved product in volume on
a continuing basis.

Although the records of some respondents did
not follow the definitions as set out in the schedule,
reporting companies were asked to follow the defi-
nitions as closely as possible for purposes of com-
parability. As a result of conversations with many
officials in industry, and an examination of the indi-
vidual returns received, it is felt that any variations
in interpretation of the type of data to be included
in the questionnaire were not significant enough to
make any appreciable difference in the published
data.

COVERAGE

This is the second survey of the industrial
research field conducted by the Dominion Bureau of
Statistics and, in the main, it parallels the previous
study covering the year 1955.

As before, only those industries which were
thought to be doing a significant amount of research
were surveyed, and within the selected industries
only those firms which were thought to be large
enough to support some sort of research program on
a continuing basis were contacted.

All industry groups as defined in the standard
industrial classification were included except
Clothing, Printing and Publishing, Retail and
Wholesale Trade, Personal Services, and Fishing
and Agriculture. This latter group was thought to
contain few, if any, industrial firms which would
carry out any appreciable amount of research-
development as defined in this survey. Crown com-
panies were included along with the private sector
of Canadian business. The industries included in
the survey were as follows:

Mining:

Companies primarily engaged in metal and non-
metal mining, fuels, limestone quarrying and oil
prospecting.

Foods and Beverages:

Companies primarily engaged in manufacturing
food preparations.

Tobacco and Tohacco Products:

Companies primarily engaged in curing tobacco
and manufacturing cigars and cigarettes.

Rubher Products:

Companies primarily engaged in manufacturing
all kinds of natural or synthetic rubber products,
such as tires, rubber footwear, mechanical rubber
goods, and rubber sundries.

Leather Products:

Companies primarily engaged in tanning, curing
and finishing hides and skins, and manufacturing
footwear (except rubber), leather belting, leather
gloves, luggage, handbags and similar products.

Textiles:

Companies primarily engaged in manufacturing
cotton, woollen or silk (including artificial silk)
thread, yarn or woven fabrics, dyeing and finishing
textiles, and in the manufacture of cordage, rope and
twine, and coating, waterproofing, and otherwise
treating fabrics. (Production of clothing, and related
fabrication is excluded).
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Wood Products:

Companies primarily engaged in producing
iumber and wood basic materials, and manufacturing
finished articles made entirely or mainly of wood.
Companies engaged in manufacturing furniture and
window and door screens and shades, regardless
of materials used, are also included.

Paper Products:

Companies primarily engaged in the manu-
facture of pulp either from wood or other fibres,
conversion of these pulps into any kind of paper or
paper board, or the manufacture of paper and paper
board into converted products.

Iron and Steel Products:

Companies primarily engaged in manufacturing
primary iron and steel, fabricated and structural
steel, sheet metal and iron products, industrial and
household machinery and agricultural implements.

Transportation Equipment:

Companies primarily engaged in manufacturing
or assembling motor vehicles and parts, aircraft and
parts, railroad equipment, and other {ransportation
equipment such as boats, motorcycles, bicycles, etc.

Non-Ferrous Metal Products:

(Companies primarily engaged in the smelting
anid refining of non-ferrous metals, and in the manu-
facture of aluminum, brass, and copper products,
including jewellery and silverware.

Electrical Apparatus and Supplies:

Companies primarily engaged in manufacturing
heavy electrical machinery, batteries, radios, tele-
vision, and electronic components and electrical
appliances.

Non-Metallic Mineral Products:

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

Products of Petroleum and Coal:

Companies primarily engaged in refining crude
petroleum, and in manufacturing products from petro-
leum as well as coke and coke-oven products, paving
and roofing materials, and other products made from
coal.

Chemical Products:

Companies primarily engaged in manufacturing
industrial chemicals, medicinal and pharmaceutical
preparations, soaps and washing compounds, paints,
varnishes and allied paint products, and miscel-
laneous chemicals including fertilizers, sweeping
compounds, adhesives, polishes and dressings, etc.

Miscellaneous Manufacturing:

Companies primarily engaged in manufacturing
professional and scientific instruments, surgical,
medical and dental instruments, and clockwork
operated devices. -

Construction:

Contractors engaged in the construction of
buildings and highways, heavy construction and
marine construction.

Trans portation, Storage and Communication:
This group includes the following:

(1) Transportation companies, primarily engaged
inthe operation of air or water transportation
services, and steam railways.

(2) Storage companies, primarily engaged in
the operation of grain elevators and other
storage facilities, including refrigeration.

(3) Communication companies, primarily engaged
in the operation of radio, television, broad-
casting and telephone services.

Public Utility Operations:

Companies primarily engaged in the distribution
of electric power, and the manufacture and distri-
bution of gas.

Service:
This group includes the following:

(1) Health: This classification is confined to
hospitals maintaining research-development
establishments and medical foundations.

(2) Engineering and Scientific: Companies pri-
marily engaged in providing engineering,
chemical, metallurgical and architectural
services. This includesresearch laboratories
except medical and dental, which are clas-
sified as health services above.

(3) Associations: Trade or industrial organi-
zations supported by members operating in
Canadian industry, and conducting research
on behalf of their paying members.

Only the larger firms were considered as being
in a position to maintain full time research-develop-
ment establishments. However, to ensure as complete
coverage as possible, the survey was extended to
include all firms in the industries noted above with
100 or more employees. As an indication of the
research activity conducted by the smaller firms, of
the 1,364 firms in the survey with 200 or fewer
employees, only 124 reported research-development
costs. Expenditures averaged $60 thousand in this
group and accounted for less than 6% of the total.

Research activity is generally conducted for
the benefit of the entire firm rather than in the
interests of an individual branch plant. Consolidated
reports were therefore requested from ‘‘multiple’”’
firms. In cases where all branches of a firm did not
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operate in the same industrial field, the firm was
classified in the industry in which the major part of
its operations were performed. This may lead to
over or under statement of research in particular
industries.

Respondents were requested to report the names
of firms or associations from which they secured
tesults of research activity, either with or without
payment. Firms so reported and located in Canada,

were checked against the mailing list, and, if the;
were not already included in the survey, they were
immediately sent a questionnaire for completion.
This source resulted in comparatively few additions
to the mailing list, but did insure more complet=
coverage. It also resulted in the inclusion in the
survey of a few firms with less than 100 employees.

The survey included 2,818 firms of which more
than 98% submitted returns.

Survey Coverage Based on Employment

Employment Percentage coverage
7 A of total employment
otal o
Thilyaley Total n | .rotal of 1§ research. e
industry! fiFE! activ;a Surveyed | Ceioc
firms firms tirms
Mining, quarrying and oll WellS .wecvevnerimiiniciieccieae 123,228 101, 491 45,462 B2. 4 36.9
Manufacturing:

Foods and beverages ..... 228, 633 187, 342 58, 532 81.9 25. 6

Rubber products .... 27, 212 25, 954 16, 116 95. 4 59. 2

Textile products .......... 17, 706 63, 879 23, 142 82. 2 29.8

WoodNBRodNCUSY . (oo ettt oottt een oo oo aimasas 164,918 90,085 7,762 54. 6 4.7

Paperpro@iGESE .. . e s diisve. sunsensaans bashts 189, 764 181, 254 119, 621 95. 5 63. 0

Iron and steel products ... s, 2217, 618 185, 467 687,025 81. 5 29. 4

Transportation equipment 139, 696 131, 348 73, 265 94.0 52. ¢

Non-ferrous metal products 64,473 53, 406 46, 035 82.8 1.4

Electrical apparatus and supplies 94,131 85,974 83,277 91.3 88. 5

Non-metallic mineral products ...... 44, 803 33, 334 12,091 4. 4 27.0

Products of petroleum and coal 33,156 32, 514 21, 485 98. 1 64.8

GhemicAlRpEodlEIS A E ol M. et e e aneesnanvenss 71, 865 59, 563 43,010 82.9 59.8

Other manufaCtiuriNE? - ..ccoeiiinercravinirrimiissneiastsissssssansasons 57,973 42,104 10, 817 72. 6 18.7
Transportation, storage, communication and public utility

operations 3 B o eesdie e saed 418, 648 378, 271 268, 045 90. 4 64.0

Other non-manufacturing* ... 437, 983 266, 624 20, 793 60. 9 4.7

Total ... 2,401,807 | 1,918,610 916,478 79,9 38,2

! Employment in 1954.
2 Employment in 1957.

3 Includes tobacco and tobacco products, leather products and miscellaneous manufacturing industries.
* Includes construction, health services, scientific and engineering services, and trade associations.

SURVEY METHODS

All firms in the survey were originally contacted
by mail. Response was exceptionally good and the
final result was a completed return received from
over 98% of the firms contacted.

In order to ascertain the total cost of research-
development, respondents were asked to report not
only the cost of their own activities in this field,
but also payments made to other companies or
organizations both within Canada and outside the
country. To avoid duplication, firms were also asked

to list the companies to which such payments were
made as well as those from which payments were
received for research results, Adjustments were
then made on the reports received.

During the editing of the questionnaires some
difficulties or differences in interpretation were
encountered. These instances were clarified through
correspondence or by telephone and on the advice
of the respondents, adjustments were made in the
reports.
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Department of

Trade and Commerce

Dominion Bureau of Statistics

General Assignments Division

INDUSTRIAL RESEARCH EXPENDITURES
1957

Taken in coanformity with the requirements of the Statistics
Act, Chap. 257 of the Revised Starutes af Canada, 1952.

This survey is being conducted in cooperation with the National Research Council, in an effort to assess the magnitude of the industrial
research Frogum in Canada in terms of toral expenditures incurred in the various scieatific fields, bers of trained p | employed, and
sources of funds.

Please complete the schedule as fully as possible. Yaur best estimates will be satisfactory if precise figures are not available.

NOTE: In the case of parent-subsidiary operations s consolidated retwrn covering all companies which are within the organization will be satis-
{actory. Please list companies coveted by this report in ltem 7.

DEFINITIONS

Research-development includes basic and applied research in the sciences, including medicine, and in engineeting, and design and deveiop-
mem of prototypes aad processes. Do not include quality control, routine testing of producis, testing of assembly line and production techniques,
market research, sales promotion, sales service, geolagical and geuphysic-f exploration or research in the social sciences or psychology.
(SEE NOTES ON PAGE 3.)

SECTION A
1. Was any reacarch-development conducted within reporting company during 19572 ] Yes [ Ne
(2) 1f "'VES", was any research-development done on behalf of other companies or organizations for which you were
reimbursed? ] Yes 1 No
(b1 B "'YES'' to (a) above, list names and addresaes of companies or organizations purchasing this service:
Name Addreas
2. (a) Did reporting company spend any funds for research-development done outside the company during 19377 ... D Yes D No
(b) If "YES" list names and nddresses of outside organizations which und % and/or supplted you with tesearch-
development services:
Name Address

3. (a) Did reporting company grant funds to educational institutions, rescarch institutes, foundations and hospitsls for
general research-development work during 19572 i e s e e e e [ Yes {J No

(b) 1f "'YES'' liss names and addeesses of those to which these funds were granted:
Name Address

NOTE: IF THE ANSWERS TO QUESTIONS 1, 2 AND 3 ARE ''NO* PLEASE COMPLETE SECTION B AND SIGN AND RETURN AS SECTION C
DOES NOT APPLY.
SECTION B

4. (a) Does reporting company have access to the results of research-development done outside your company for
which no paymenz is made? D Yes D No

(b) If ""YES'* list names and addresses of companies or organizations supplying this information;
Name Address

, 3. Average number of persons emploved by reporting company in all its activities in Canada during 1957, Include

employees of subsidiaries and/or affiliates if consolidated report. (Estimate only)
6. Towal value of sales or services rendered by reporting company during 1957, (Estimate only) ]

7. List of companies covered by this report. (Consolidated reports only):
Name Address

601-37, 1 21-1-58
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SECTION C
8. Indicate approrimate percentage of total research-development expeaditures made in each of the following fields:

Engineering, Chemical .... Engi ing, (ther Metsllurgy

Engineering, Civil . Chemiseey Medicine

Esngineering, Electrical .. . Physics Agriculrure
Geology, Geophysics snd

Engineeriag, Mechanical ____ Other Eanh Sciences ... —_ Onhers (Specify)

9. Cost of research-development performed or finmnced hy reponinr pany .. $
Report total cost for all research-development. lnclude all professional and non-professional salaries, orher
direct costs and an esiimated share of overhead expenses including depreciation; exclude patent expense and
expenditures os construction or acquisitios of buildings snd dursble equip which should be rep d uader
itern 11 below.

{s) Done withia your company organization (iotal 1957) $
Source of funds (approzimare percentages):
(i) Reporting pany .. %
(ii) Parene, affilisted and/or subsidiary p
(iii) Govemment funds received through:
(8) Research-developmem prime contracts %
(b) Research-development part of procurement 5 %
(iv) Other (Please specify) %
...... %
Estimated cost of resesrch-development to be done within your company organization, 1958 s
{b) Done outside your company oeganization (rotal 1957) E
Payment made to:
In Canada Outside Canada
(i) Parent, affiliated and/or subsidiary companies P ] [
(ii) Commercial laboratories and consul 5. $ H
(iii) Ocher panies $ H
(iv) Educationa! institutions — for research-development only. (See item 10 helow) ... $ 3
{v) Research institutions, fOUndations, €LC. ..o et e e $ s S
(vi) Government $ ]
(vii) Other (Please specify) $ s
‘‘‘‘‘‘‘‘ . $
Estimated cost of research-development to be done outside your company organtzation, 1958 3
10. Amount of funds granted to educmiional insiitutions, research institutions, foundati and hospitals during 1957
for general research-development work. (This smount should noc be included in Item 9 above)

11. Escimated capital expenditures during 1957 on new or extended facilities, including special buildings and equip-

ment, for use in research-development activities ..o $

12. Number of persons employed in researchb-development done within your company organization during 1957 (full-time
equivalen: if pan-time staff engaged).

Note: Include all persons whose pay is included in cost figures in question 9(a).

(a) Rescarch-developmens scientists and engincers. All classes of supporting persoanel are to be excluded from
this section.

Br:rh" Mamter

“15?" Master
Level Leve Level

Doc- Doc-
e Leve | PTevd

Geologists, geophysicists and ather

Engineers, Chemical earth scientises
Engineers, Civil Metallurgiscs
Engineers, Electrical Machematicians

.. Engineers, Mechanical Medical Scientists .....

Engi Other Agricultural Scientists
Chemists Administrators (of Research-Development} ......
Physicists (eher (Specify)

{b) Supporting personne! — Note: Definitions under C opposite page.
(i) Research-developmene hnicians

(ii) Skilled craftsmen

{iii} Other supporting personnel

Name and address Department Use

of petson T
making this repon Edited — .

Checked — .

Date of this report L1985 e Entered .
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DEFINITIONS
CONCEPTS COF RESEARCH-DEVIELOGPMENT:

Research-development comprises activities directed to pure research and 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 marker and sales research and process and quality control are excluded, as well as other special cases outlined below.
In case of doubt, please feel free to ask about special situations which you may encounter.,

The following kinds of activity are to be included in the concept of research-development:

1. Laboratory scale activity.
2. The design and operation of pilot plants or prototypes, provided the main puspose is one of the following:

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

(b) To establish finished product formulas, specifications or standards.
{c) To design special equipment required by a new or improved process.
(d) To prepare operating instructions for use at the manufacturing level.

3. The engineering activity necessary to advance the design of a product or a process originated in cthe laboratory
to the production stage. The design, construction and testing of full scale models prior to production is in-
cluded, along with the development of designs for special manufacturing equipment and tools required.

4. 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. (See No. ¥ in the following section).
The following activities are not to he included in the concept of research-development:

1. Market research and development, including statistical surveys of consumer preferences, estimates of possible
markets, distcibucion outlets, etc.

. Development of advertising programs including sales promotion and demonstration of new products.
. Economic research and other research in the social sciences.

- W b

. Application for patents, including related legal work.

. Experimental work performed to provide additional information as required for the completion of patent liti-
aanon.

5. Rourine quality or quantity contro! of a process or products at the manufacturing level.

7. investigation and/or analytical work in connection with mechanical interruptions in production (i.e. trouble
shooting).

B. Work required for the minor modification of a specific product to meet the requirements of a specific customer.

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. (See No 4 in preceding section).

B

10. Geological or geophysical exploration.

COST OF RESEARCH-DEVELOPMENT:
Include all costs incurred for research-development work done.

If you maintain a separate research-development organization, include all operating costs of this organization minus an
estimated allowance of the cost of non-research technical services as outlined (Nos. 1 to 10) in the preceding section.
Include also an estimate of the cost of research-development work done by company divisions or technicians not part of the
research-development organization. Lxclude capital expenditures. Costs incusred as a result of research-development
activity within your company organization may include but are not limited to the following:

1. Wages, 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 transportation,

3. Literature purchased to provide background information necessary for research operations.
4. Company overhead, which is an estimated share of the functions supporting research-development activity.
If research-development operations are being conducted for your company by outside organizations, enter the cost in

Section 9(b). Your entries should include the total charges for the work including professional fees and admintstrative
costs.

SUPPORTING PERSONNEL:

Technicians: Technical personnel having high school graduation or equivalent and additional technical training, who assist
scientists and engineers in research-development work (i.e. laboratory technicians and assistants, draftsmen,
etc.).

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

(Other Supporting Persoanel: All other persons whose pay is included in lrem 9(a).
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