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PREFACE

This study of the Canadian electronics industry has presented a number
of problems for us. Due to the speed with which the industry has grown, its
widespread ramifications, and the many recent technological changes, rela
tively few statistics v/cre available. In determining the scope of this survey
on electronics, therefore, it was decided that we should contact the major
companies in the industry and that we should supplement the personal ap
proach with a questionnaire. This was sent out and answers were received
from all of the larger firms and a substantial number of the smaller firms;
those responding represented more than 80% of the dollar value of sales in
the electronics industry. The results secured were checked by a second
questionnaire.

The industry was most co-operative. We are particularly appreciative of
the efforts of Mr. Stuart Brownlee, until recently General Manager of Radio
Electronics Television Manufacturers Association (R.E.T.M.A.). Mr. C. A.
Pollock and Mr. J. D. Campbell, past and present presidents of R.E.T.M.A.,
gave us all the assistance that it was possible to furnish, as did Mr. F. W.
Radcliffe, present general manager of R.E.T.M.A. Many others in the indus
try gave us a great deal of their time and were of material assistance in the
formulation of our conclusions about the industry.

That the electronics industry in Canada is characterized by very keen
competition is clearly in evidence. At the same time there is a prevailing
spirit of optimism. This fact, and the calibre of the management that we have
interviewed, suggests to us that the electronics industry in Canada has a very
bright future

G. Armstrong

Canadian Business Service Ltd.
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THE NATURE AND SCOPE OF ELECTRONICS

Electronics is that branch of electrical engineering that deals with
the passage of electricity through a vacuum, through a gas imder low pres
sure, or along and within the surfaces of solid electrical semi-conductors; by
these means the flow of electrons is emitted, controlled and directed.

When conduction of the electron flow is through a vacuum the medium
is commonly described as a vacuum tube; when through a gas the' tubes are
usually known by trade names such as thyraton, and when along or within
the surfaces of a semi-conductor the device is referred to as a transistor.

The control exercisable over the flow of electrons in electronic tubes or

transistors is greater, more varied, and more rapid than in any other medium,
such as solid electrical conductors or electrolytes. Thus the controlled elec
tron streams in electronic devices can be applied not only as a substitute for
achieving the same results by mechanical, electrical or chemical means in a
wide range of applications, but also for attaining ends impracticable by any
other means.

Electrons have an exceedingly small mass and can move at almost infinite
speed. Because of their minute mass, it is possible in electronic tubes and
transistors to start and to stop, or to shift transversely, the direction and rate
of flow of electron streams millions of times a second. Such rates and changes
of motion are wholly unattainable by mechanical devices for reasons of in
ertia and other factors.

A vivid illustration is afforded by examining the development of the sim
ple mechanical adding machine over the past few decades into the modem
electronic computer. Initially the adding machine was wholly mechanical and
hand operated. A series of levers, cranks, wheels, dials and such was actuated
to produce the results. Then gradually electrical devices were added or sub
stituted—some, such as motors, to produce the driving power, and others,
such as electrical and magnetic circuits, to actuate start-stop, shift mechan
isms, and such. The major improvements attained, at the cost of substantial 1
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additions in price and complexity, were increases in operating speeds mea
surable in orders not greater than tens. It was not until electronic devices
were developed and incorporated into adding machines that the modern
electronic computer emerged, with speeds and capacities improved in the
order of hundreds of thousands, together with a verysharp downward shift in
cost and complexities relative to the magnitude of the improvements gained.
A feature of the modern electronic computer is the almost complete absence
of mechanical motion. The emancipation, in this field, from the limitations
inherent in mechanical motion, is attained through control of the flow of
electron streams. This control is, in turn, applied to direct the flow of electric
currents in other media which, in turn, may be used to control mechanical,
chemical or other actions.

The most significantaspect of electronics is the inherent and central posi
tion it holds in the function of exercising control. By controlling the flow of
electron streams not only is it possible arid distinctly economical to displace

Tither competing means of control, over mechanical motions and processes,
but because of the extremely high speeds and displacement rates with which
the flow of electron streams can be governed, electronic control devices can
be applied over other electric and electronic devices having the same order
of ultra high speed characteristics and which cannot be controlled in any
other way.

It is from this characteristic of potential for exerting control, and from
the almost infinite variety of uses which can be contemplated from what has
already been achieved, that an immensely successful future for electronics
and the electronic industry can assuredly be predicted.

In its more familiar uses, electronics is the basis of radio, television, radio
detection (radar), automatic navigation, weather observation, etc. In the field
of defence, electronic controls are the basis of the proximity fuses; and elec
tronic mechanisms are the heart of the modern aircraft. Guided missiles today
are controlled by electronic computers and are themeslves largely composed
of electronic equipment. Nuclear fission is guided, controlled and recorded
by electronics. The communications field is rapidly being converted to the
use of electronics ior transmitting messages. The recording of music, enter
tainment, statistics, inventories, business records, etc., is in almost all in
stances dependent on devices which utiUze electronics. The field of calcula
tion and mathematical forecasting is rapidly being revolutionized by elec
tronic computers. Automatic machinery is dependent on the electron tube
for guidance and control.

It may be said that within the last 30 years the following fields have been
profoundly influenced or even revolutionized by the science of electronics:
our entire home fife, since the television set is today referred to as the modem
hearth; defensive and offensive warfare; industrial -production; office
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methods; sea, air and land transportation; and an infinite number of related
activities.

Few scientific developments of this century have had such an important
effect on our way of fife as has electronics. This single fact is so important
that it overshadows all controversy as to whether electronics is an art, a
scienceor an industry. The profitable pursuit of any art or science eventually
is designated as an industry. For this reason we feel that the term electronics
industry is appropriate and are referring to it as such.

By treating it as a single industry it is possible to focus attention on the
rate of growth, to forecast future capital requirements and to study the prob
lems with which it is confronted. Among these problems are the adequacy
of research facilities, availability of trained technical personnel, interchange
of technical information, maintenance of proper standards, etc.

By way of comparison, it is of interest to note that in the automobile in
dustry, an infinite number of component parts are assembled to produce a
single end product—the motor car. In the electronics industry, a single basic
part, the vacuum tube (or transistor), is utilized with other electronic com
ponents to produce an infinite number of end products. Thus it would seem
unlikely that the electronics industry will ever pass completely into the hands
of a few giant companies. Undoubtedly the production of television, radio
and other appliances or components, where the economies of large-scale pro
duction can be secured, will tend to be increasingly concentrated in a few
manufacturers' hands. However, the multiplicity of end products will tend to
leave a considerable field wherein the efficient small producer will be able
to operate to advantage.

In the past, yardsticks which were frequently used to measure the relative
industrial status of a country were its iron and steel output, its output of
heavy chemicals, and so on. It may well be that in future the number of tele
vision sets used will furnish a measurement of the standard of living in a
country; the quality of the television programmes will provide an index of its
general cultural level; and the proportion of electronically controlled or auto
mated machinery v,dll supply an accurate barometer of the eflficiency of its
industry.



HISTORY AND GROWTH OF THE

ELECTRONICS INDUSTRY IN CANADA

The electronics industry in Canada has developed almost entirely
because of domestic demand. The opening of a radio station at Montreal in
November, 1920, the first to broadcast regularly in Canada, provided the
incentive to start the production of electronic equipment in Canada.

In 1921 two companies of electrical power fine equipment began the
production of vacuum tubes in Canada. Early in 1922 the first radio receiving
tube was manufactured, but relatively little is known about the early years
of tube production in Canada. In 1929, the first year for which figures on
tube production were collected by the Dominion Bureau of Statistics (D.B.S.),
the total value of production amounted to nearly $3.3 milfion. The greater
part of output consisted of radio receiving tubes, of which 2.9 million units
with a factory value of. $3.1 million were manufactured in that year. The
remainder was made up by X-ray, transmitting, and special purpose tubes.
In 1930 the value of total tube production had risen to over $3.4 million
(see Table III).

Some manufacturers of electrical power line equipment also commenced
the production of radio receiving sets. Previously only self-built or imported
radio sets had been in use. In 1925, the first year for which any figures on
electronic equipment were collected by the D.B.S., approximately 49,000
radio receiving sets were manufactured, with a factory value of nearly $2.3
million (see Table II). Production expanded rapidly until 1931, when
292,000 sets were manufactured. The rapid development of domestic output
of radio receivers made it possible, under the regulations of the Canadian
Patent Act, to limit imports; since 1932, imports of radio receivers for sale

4 in Canada have been almost negligible in relation to total sales.
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Imports as a
Radio sets Total sales percentage of
imported in Canada total sales

1927 45,000 74,000 61

1928 60,000 122,000 50

1929 64,000 180,000 36

1930 80,000 225,000 36

1931 30,000 274,000 11

1932 450 114,000 —

1939 10,000 358,000 3

As the science of electronics developed at a rapid rate its principles were
applied to other fields, and some production of record players, broadcasting
and communication equipment was undertaken in Canada. In 1929 about 11
companies were engaged in the production of electronic end products. In that
year a group of radio manufacturers formed the Radio Manufacturers Asso
ciation of Canada, which later developed into the Radio Electronics Televi
sion Manufacturers Association of Canada (R.E.T.M.A.). According to the
D.B.S. the gross value of Canadian production of electronic equipment
amounted to about $15.5 million in 1929, rising to $23 milhon in 1930.

The manufacture of electronic end products provided the incentive to
produce parts and accessories, and by 1932 about 20 companies were manu
facturing electronic components in Canada. The Report of the Tariff Board,^
pubfished in 1939, estimates that the Canadian content of radio receiving
sets made in Canada in 1937 averaged 80.6% of total manufacturing costs and
that the Canadian content of all material used amounted to 74%.

Along with most other industries, the Canadian electronics- industry was
adversely affected by the depression of the '30's. The production of radio
receiving sets plummeted from 292,000 units in 1931 to 112,000 units in
1933. In the same period the production of receiving tubes dropped from
3.3 million units to 1.7 milhon units (see Table III). In 1933 the gross value
of all electronic production had dropped to $6.2 million, less than one-third
of the record of $23.0 million in 1930. During the depression the numbei
of radio receiver manufacturers was reduced from over 30 to 12.

A strong recovery was made in 1934, and by 1937 the gross value of
production amounted to $15.3 million. The main factor in this development
was the production of radio sets, which rose from a depression low of
112,000 in 1933 to 289,000 in 1937 (see Table II). After another reversal
in 1938 and 1939, production reached $16.3 milhon in 1940 (see Table I).
These fluctuations in the output of the electronics industry in the prewar
period were much sharper than those in total manufacturing (see Table IV).

iRef. No. 104: The Radio Industry.
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After the outbreak of the war the production of civilian products was
rapidly reduced and the industry was converted to the large-scale manufac
ture of all kinds of electronic equipment for military use. Under the stimulus
of government contracts, existing plants were greatly enlarged and new plants
were built. In 1944 the gross value of Canadian production of electronic
equipment reached a new high of about $115 million. Between 1940 and
1944 the gross value of electronic production rose by 600%, compared to a
rise of 100% in the gross value of all Canadian manufacturing (see Table IV).

The manufacture of vacuum tubes was rapidly expanded, and by 1944
the value of production amounted to nearly $13.8 million. The most impor
tant factor in the swift growth of the Canadian tube production after the
outbreak of the war was the rapid expansion in the output of transmitting,
rectifier and special purpose tubes. Between 1940 and 1944 their value of
production rose from $73,000 to over $10 million.

The manufacture of eomponents was also greatly extended. Prior to
World War II the greater part of the Canadian production of components
consisted of standard components (such as resistors and condensers). By the
end of the war, however, virtually all components needed in the manufacture
of electronic equipment were available from Canadian sources.

In common with the production of most industries engaged in the manu
facture of defence materials, the output of the electronics mdustry contracted
sharply when the vvar ended. The value of production declined from $115
million in 1944 to $52 million in 1945 and to $35 million in 1946. The drop
of 69% between 1944 and 1946 exceeded that for manufacturing generally,
which amounted to 11%(see also Table IV).

The rapid development of electronic science during the war, however, re
sulted in a multitude of new and improved electronic products for peacetime
use; in 1952 the gross value of electronic production in Canada, at $123.1
million, surpassed the previous record set in 1944. In 1954 the gross value
of production amounted to nearly $243 million, twice the value produced in
1952 (see Table I), and in 1955 about $300 million was produced.

It should be noted that these D.B.S. figures do not represent the total
output of eleetronic equipment in Canada. In the first place some electronic
equipment is produeed by companies outside the electronics industry. In the
second place electronic components are used in a variety of products cus
tomarily not looked upon as electronic. An automatic long-distance telephone
dialing system, for example, not considered to be a product of the electronics
industry, is built around a highly complicated electronic device which selects
automatically the appropriate routing of the telephone call. We are told by
one of the leading electrical companies in Canada that out of its production
of about $210 million, some $140 million contains electronic components.
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Nevertheless the greater part of this production is not considered by this
company to be electronic and consequently is not included in figures of the
total value of electronic production in Canada.

Companies that sent information for our study reported sales of close
to $258 million for 1955, asagainst $244 million in 1954 (see Appendix A).
Thetotalnumber of employees of the reporting companies was about 15,427
in 1955 and sales per employee $16,7Q0. R.E.T.M.A. estimates the total em
ployment in the Canadian electronics industry in 1955 at about 25,000 peo
ple. Based on this number and on a figure of $16,700 for factory sales per
employee in 1955, total factory sales of the Canadian electronics industry
in 1955 may have been some $415 million. Nevertheless the D.B.S. figures—
although they do not cover thewhole industry—^may be considered represen
tativeof the rate of development of the electronics industry in Canada.

In the postwar period the gross value of electronic production in Canada
has risen faster than total Canadian manufacturing and than the Gross Na
tional Product (G.N.P.). Since 1950 its yate of growth has-also exceeded that
of its counterpart in the United States. As is illustrated in the Chart on page
9, the gross value of electronic production in Canada rose by 460% between
1947 and 1955, compared with a rise of 91% in the G.N.P. in Canada. In
the period 1950-55 the output of the Canadian electronics industry rose by
385%, while the gross value of electronic production in the United States rose
by 90%.

The most important factor in the development of the last few years has
been the rapid growth in the production of television receiving sets. In 1949
the productionof television sets was started in Canada. Awaiting the installa
tion of Canadian television broadcasting stations, sales were confined to those
areas within reach of U.S. border city stations. In September, 1952, the first
Canadian stations at Toronto and Montreal started operations, and as a result
the production of television sets rose from 142,000 sets with a factory value
of $30 million in 1952 to 852,000 sets valued at $129 million in 1955.

Figures published by the D.B.S. show that in September, 1955 about 42%
of the wired households in Canada had one or more television sets in use.

According to a survey held recently this percentage had risen to 55% in the
first half of 1956. The total number of television sets in use is estimated at
over two million, and about 75% of the Canadian population is now within
the range of television transmitters.

After the resumption of civUian production when the war ended, the pro
duction of radio receiving sets was rapidly expanded. A peak was reached in
1947, when 984,000 sets were manufactured. Under the impact of television
the production and sales of home radio receivers have decreased, but the
downtrend has been offset to some degree by rising sales of car radios and
portable sets. In addition the trend towards small personal sets, replacing the
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large console-type radio receiver, has had a favourable influence on the pro
duction and sales of radio sets. As a result of the trend towards smaller sets

the average unit value of sets manufacturing in Canada decreased from
$47.16 in 1951 to $33.03 in 1955.

In September, 1955, approximately 3,712,000 or 96% of the 3,872,000
Canadian households had one or more radio sets in use. The total number

of home sets in use at that date was about five million. In addition about one

million motor vehicles or 25% of the total number in use were radio equipped
at that date.

As, a result of new developments, the long-playing record, for example,
and improved methods of recording such as high-fidelity sound equipment,
the production of record players and amplifiers is becoming increasingly im
portant.

After the war the production of tubes other than radio receiving tubes
was virtually abandoned again for reasons explained in the section on costs
(section 3.4). The total value of production dropped to $1.9 million in 1948.
The output of receiving tubes rose rapidly again upon the introduction of
television m Canada. In 1949 the first television picture tubes were manu
factured in Canada and in 1952, the only year for which figures are released
by the D.B.S., 120,000 units, valued at $2.3 mUlions, were manufactured.
Between 1952 and 1953 the value of total Canadian tube production nearly
doubled, going from $7.1 million to $14.0 million, and by 1955 output
amounted to some $22 million. It is estimated that between 600,000 and
700,000 television picture tubes were mamifactured in 1955.

The development of the transistor some seven years ago has led to its
replacing tubes in some applications. The transistor is basically a body of
electronic semi-conductor material, at present usually germanium metal or
silicon in crystalline form. Its features include small size, immunity to shock,
no warm-up time, minute consumption of power (hence cool operation),
long life, and high reliability. The transistor has made possible true minia
turization and iportability, simplicity'of design, and lower operating and
capitalcosts. One of the first applications has been in hearing aids. Electronic
hearing aids have now almost fully replaced the mechanical devices in use
prior to World War II. The transistor enabled a reduction in the size of
hearingaids, and its low powerconsumption cut down operatingexpenses.

Microwave relay transmission of telephone, television and radio signals
is a modern development which circumvents geographic limitations. Micro
wave frequency radio .signals are bounced from tower to tower, from horizon
to horizon, thereby eliminating the high cost of poles and wires and reducing
maintenance costs. In Canada a microwave network extending from Buffalo,
N.Y. to Toronto, Ottawa, Montreal and Quebec City in the east and to Wind
sor in the west is used to transmit television programmes as well as telephone
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GROWTH OF THE CANADIAN ELECTRONICS INDUSTRY
IN RELATION TO

THE GROWTH OF THE U.S. ELECTRONICS INDUSTRY
AND TO

THE G.N.P. OF CANADA AND OF THE U.S.

(1937-1939 = 100)INDEX (HUNDREDS)

24

~ I I

45 46 47 48 49 SO

CANADA

ELECTRONICS
INDUSTRY

CANADA
G.N.P.

52 53 54 55

conversations. Extensions of this network now under construction will con

nect Canada from Halifax to Vancouver in a few years' time.

The electronics industry in Canada is mainly concentrated in greater
Montreal and in the Toronto-Kitchener-Hamilton area. In addition there is

some production at Ottawa, Belleville, St. Catharines, London, Vancouver
arid Halifax. The major companies are listed in Table XXII. The main reason
for the concentration in the more densely populated and industrialized re
gions of Canada is the proximity of major markets and suppliers. As the
largest plants are located in the greatest centres of population, the economies
of the cities, towns and areas where the electronics industry is established
are not to any important extent dependent upon the industry.



FACTORS AFFECTING THE COMPETITIVE POSITION

OF THE ELECTRONICS INDUSTRY IN CANADA

For a variety of reasons, costs of the Canadian electronics industry are
higher than those of its counterparts elsewhere. In the following a number
of the factors affecting the competitive position will be discussed.

3.1 Machinery and Equipment

Machinery and equipment used by the electronics industry can be classi
fied in two broad categories.

Standard Machinery and Equipment

Machinery and equipment belonging to this category can be bought on
the market and in most cases is used v/ith or without minor alterations. Ex

amples are metal-working machinery such as lamination presses and punch
presses. Conveyors and belts used in assembhng operations are in most cases
built by the manufacturers themselves with standardized components bought
on the market. Standard test equipment such as ampere and volt meters also
belong to this category. Standard machinery and equipment is not subject
to rapid obsolescense through technological innovations. The majority is
written off in up to ten years but is often in service much longer.

Specialized Machinery and Equipment

The average length of life becomes shorter as machinery and equipment
is more specialized. Examples of specialized machinery are winding machines
for coils, wire-cutting machines, and machinery for the manufacture of
vacuum tubes. Highly specialized machinery and equipment will be written
off in a fairly short time, usually in three years, and will ordinarily be re
placed by the end of this period. Some test equipment is especially designed
and built for the testing of a certain model or type of product, and conse
quently will be obsolete as soon as the production of that particular type or

- model is stopped. As the average length of life of specialized electronic pro
ducts is shortening, the average length of life of this kind of test equipment

10 is shortening too.
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* An important part of the specialized machinery and equipment used is
developed by the manufacturers in the electronics industry themselves. In
some cases designs of foreign affiliates are used. In addition special machinery
and equipment is bought from highly skilled machine-tool manufacturers,
the majority of whom are located in the U.S. In many cases this machinery
and equipment has to be modified to Canadian specifications or adapted to
more flexible operation. 'American machinery for the manufacture of
vacuum tubes, for example, is designed for the high-speed production of long
runs of one particular type. In some cases over one million tubes may be
produced in one run, while in Canada the average run amounts to only
100,000 units. Consequently alterations have to be made to make the ma
chinery suitable for short runs. These modifications increase the cost of the
machinery and equipment involved. Similarly the need to write off the cost
of the equipment against relatively short runs increases tooling costs very
substantially

A high degree of automation is being introduced in U.S. television
assembly lines at the present time. The much smaller production in Canada,
however, will mean that a different and'more expensive technique must be
followed in Canadian subsidiaries. The consequences of automation are more
fuUy discussed in the section on effects of automation (section 4.2).

Although most of the machinery and equipment is of a class or kind made
in Canada, the greater part is imported, mainly from the U.S. The customs
tariffs on these items, shown in Table V, increase the cost to the Canadian
manufacturers. Presumably the cost to Canadian manufacturers of equipment
imported from the U.S. is between 7.5 and 22.5% higher than for their com
petitors in the U.S., but even so it is generally cheaper for the Canadian man
ufacturer to buy its machinery and equipment abroad rather than from Cana
dian suppliers. In certain cases, however, a premium is paid by buying from
Canadian suppliers for reasons of continuing service and the possibility of
close co-operation with the supplier.

According to our survey (see Appendix A), net investment in land,
buildings, machinery and equipment per employee amounted to about $1,400
by the end of 1955. At the same date the total net investment (total assets
less depreciation and actual liabilities other than funded or long-term in
debtedness) amounted to $5,200 per employee. Based on a total employment
of 15,427 people for the companies reporting for that year, the total net in
vestment in land, buildings, machinery and equipment of the 14 companies
that supplied information amounted to approximately $21.6 million, while
the total net investment amounted to close to $81 million. The big difference
between the two figures could be partly explained by the fact that several
companies rent buildings while heavy depreciation charges reduced the book
value of buildings and equipment owned.

11
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Based on the R.E.T.M.A. employment estimate of 25,000 in 1955, tihe
net investment in land, buildings and equipment could be estimated at $35
million in 1955, while on the.same basis total net investment would have
amounted to close to $130 million in that year.

In view of heavy capital expenditures in the postwar period, especially
during the last five years, the greater part of the plant, machinery and equip
ment currently in use can be considered as of relatively recent vintage. Com
panies answering our questionnaire reported a net investment in land, build
ings and equipment of $i21.6 million by the end of 1955, while their capital
expenditures amounted to $9 million in the period 1945-50 and to $29 mil
lion in the period 1951-55.

3.2 Personnel and Productivity of Labour

The labour force in the electronics industry includes a large number of
female workers. The reason is that a substantial part of the work force is
employed in the manufacture of consumer home products such as radio and
television receivers. (In 1955 these two products accounted for about 50%
of the total value of electronic production in Canada.) The assembling oper
ations call for a high degree of finger dexterity, good eyesight and adaptability

J to close and repetitive work. Women are more suitablefor this type of work
than men and most can be fully trained to their jobs in about three months.
The same holds true in the manufacture of tubes and components. For the
production of industrial and military equipment, manufacturers employ
relatively more male workers. Companies that answered our questionnaire
reported that 44% of their hourly-paid employees in 1955 were female.
R.E.T.M.A. estimates the average age of female workers in the electronics
industry at 25 years.

Approximately 60-75% of the total labour force is unskilled, while the
remainder is in the semi-skilled to skilled category. The female employees
predominantly belong to the unskilled category while the jobs taken by the
male portion of the labour force vary from unskilled to highly skilled en
gineering technicians. Companies involved mainly in straight assembly work
employa shghtlyhigher percentage of unskilled males than do manufacturers
producing more comphcated electronic equipment. In addition the larger
companies employ a greater percentage of skilled male workers for machine
shops, tool rooms and maintenance departments.

Sales of consumer home products are concentrated in the last three or
four months of the year. As it is difficult to level off production throughout
the year, the employment in this segment of the industry fluctuates season
ally. In the production of radio receiving sets the problem has been partially
solvedby the introduction of portable and car radios. Sales of these two types
are not restricted as much to the last months of the year. No solution has

12 been found to the problem as it relates to the production of television receiv-



FACTORS AFFECTING THE COMPETITIVE POSITION OF ELECTRONICS IN CANADA

ing sets. However in the other segments of the electronics industry there are
no marked seasonal fluctuations of production and employment. As these
segments are hkely to show the strongest growth trend in future years, total
employment in the electronics industry should tend to show less seasonal
fluctuation as time goes on.

Our survey revealed that the average hourly wage rate in the Canadian
electronics industry was about $1.48 in 1955 as against $1.40 in 1954. Ac
cording to figures published by the D.B.S. the average hourly earnings in all
Canadian manufacturing of durable goods amounted to $1.56 in 1955 and to
$1.52 in 1954. In comparison the average hourly earnings for allnon-super
visory employees in the U.S. radio, phonograph, television sets and equip
ment industry amounted to $1.74 in 1955 (not including employee benefits;
figure published by the U.S. Dept. of Labor). In 1955 the average hourly
wage rate for all manufacturing in Canada amounted to $1.45 as compared
to $0.56 in the U.K.

The electronics industry employs large numbers ofprofessional engineers
in supervising positions and in research, development, and commercial de
partments. Engineers and other executive personnel are paid less in Canada
than in the U.S.

. There is a serious shortage of engineering technicians, engineers and re
searchscientists, and this deficiency may inhibit the growth of the electronics
industry in Canada. Tlie shortage is not confined to the electronics industry
but presents a general problem in Canada. Some 2,500 to 3,000 engineers
are needed each year, but only 1,700 graduated from Canadian universities
in 1956. The shortage is not hmited to engineers but includes engineering
technicians; the problem is aggravated by a continuing emigration of engin
eers and technicians to the U.S.

To compare the Canadian electronics industry with that in the U.S., we
compiled information on 24 U.S. companies. (A list of these companies is
included in Table XXIII.) As we were not able to get figures on the elec
tronics divisions of Westinghouse and General Electric, we also excluded
their Canadian subsidiaries from our compilation of Canadian companies.
Sales and investment per employee compare as follows:

1954 1955

Canada U.S. Canada U.S.

Factory sales $15,200 $14,800 $16,000 $14,700
(sales & service)

Inve.stment in land, buildings $ L,400 $ 1,900 $ 1,300 $ 1,900
and equipment (depreciated
value)

Total net investment $ 4,500 $ 5,400 $ 5,200 $ 5,800
Capital turnover rate 3.38 2.74 3.08 2.52 13
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The figures are not conclusive. Sales per employee in Canada are higher than
those in the United States. Three factors could explain the difference:

(a) Far more people are engaged in development and research in the
U.S. than in Canada.

(b) Canadian prices are generally speaking higher than those in the U.S.

(c) Canadian production of television sets was growing rapidly during
1954 and 1955, while that in the U.S. had levelled off.

It is expected that sales per employee in the U.S. will exceed those in
Canada as soon as automated machinery and equipm.ent comes into more
widespread use. Already the capital turnover rate is lower in the U.S., indi
cating that more capital relative to sales is employed in the U.S. than in
Canada.

3.3 Materials

Some of the more important basic materials used in the manufacture of
electronic equipment are aluminum, copper, lead, zinc, tin, steel, and lumber,
in addition to a wide variety of other materials such as plastics. Except for
tin, the non-ferrous metals are readily available in Canada. If we compare
the prices of the non-ferrous metals in Canada with those in the U.S. and the
U.K. (as is done in Table VI), we find that the price of aluminum is lower in
Canada than in the other two countries. The price of copper in Canada is
usually higher than that in the U.S. but lower than that in the U.K. The Cana
dian price of lead is lower than that in the U.S. but somewhat higher than that
in the U.K. The price of zinc in Canada is sfightly higher than that in the
U.K. but at about the same level as that in the U.S., if freight charges are
taken into account. For tin no comparable prices were obtainable, but from
the available information it would appear that Canadian prices are at the
same level or slightly higher than those in the U.S.

Because of the many different kinds of steel used in the electronics indus
try, exact comparisons of steel prices are difficult to make. One kind fairly
widely used is cold rolled sheets of steel used for chassis. Prices for this kind
of steel are higher in Canada than they are in the U.S. However, as will be
clear from Table VI, the difference is diminishing. In 1951 prices in Canada
were about 19% higher than those in the U.S. In 1955 the difference in price
had shrunk to 6%. In the U.K. prices of cold rolled steel have also been rising
faster than those in Canada, and in 1955 the U.K. price exceeded that in
Canada for the first time.

Price comparisons for lumber run into the same difficulties as those for
steel. Birch, maple, walnut and mahogany, to name a few, are used in the
manufacture of cabinets for radio and television receivers. Except for birch
and maple, which are obtainable in Canada, they are imported, mainly from

14 the U.S. Import duties depend on the stage of manufacture.
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In summary, it may be said that the Canadian electronics industry is not
seriously handicapped by its location in Canada so far as prices of basic
materials are concerned. Nevertheless an important part of the requirements
of components and accessories is imported, and reasons for this will be dis
cussed in the section on costs (section 3.4).

3.4 Costs

As we have indicated, the costs of electronic products made in Canada
compare unfavourably with those of similar products made in the U.S. and
some other countries. In the following, some explanation will be offered. As
little information was available on costs in the U.K., the comparisons are
mainly made with manufacturers in the U.S. The electronics industry in that •
country is also the most important competitor for the Canadian electronics
industry.

Products Manufactured on a Relatively Large Scale

The main reason why Canadian costs are higher than those elsewhere is
the comparatively small production per type and model that can be achieved
in Canada. Moreover, the Canadian market is divided between a relatively
greater number of companies than in the U.S. The tables in the section on
industry structure and competitive conditions (section 3.7) illustrate this
point for some of the products that have the longest production runs in
Canada.

As a result of these two factors, factory overheads (cost of supervision,
foremen, housing, etc.), depreciation charges, and general, administrative,
and distribution expenses per unit of product made in Canada are higher
than those per unit of the same product made in the U.S. The more frequent
changes to other models and types with the accompanying changes of the
assembhng lines require more supervision and foremen and increase the
amount of idle time. Although wage rates in the U.S. are higher than those
in Canada (section 3.2), the advantage to Canadian manufacturers is to a
very large extent offset by the fact that U.S. manufacturers are able to install
labour-saving equipment that Canadian manufacturers cannot economically
use.

Apart from the higher relative costs, many cost elements are higher in
themselves in Canada. Machinery and equipment is often more expensive
in Canada for reasons discussed in the section on machinery and equipment
(section 3.1). Distribution costs are higher for geographical reasons. A
special factor tending to increase costs in Canada is the Canadian Standards
Association code, the requirements of which are stricter than those of the
Underwriters Laboratories in the U.S. and sometimes require special designs.

In the case of television sets, for example, it is estimated that the differ
ence in costs between Canada and the United States generally varies from 15,
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10 to 15%. One Canadian manufacturer stated that, generally speaking, the
difference in costs of electronic equipment varies from 5 to 15% and higher.

For reasons mentioned in theforegoing, the costs of mostCanadian-made
components and vacuum tubes are also higher than those of the same pro
ducts made in the U.S., and this exercises an unfavourable influence on the

^ cost of end products. Little information with regard to this differential in
costs is available. Moreover, a great manydifferent items are classified under
components, from resistors and condensers to loudspeakers and television
receiver tuners. Each has its own manufacturing method, and quantities pro
duced in Canada aredifferent in each case. The costs of fixed resistors, which
are made in large quantities in Canada, for example, would appear to be

1 around the same level as those of resistors made in the U.S. According to
information received from some companies, the average difference in f.o.b.
prices quotedby Canadian and U.S. component manufacturers is about'10 to
15%. Asduties on imports of components from theU.S. arein most cases 20%,
the majority of the Canadian companies buy the greater part of their com
ponent requirements in Canada. Prices of European-made components are
also lower than prices of components made in Canada, but because of the
long delivery times only a modest amount of standard components is im
ported from Europe.

In the case of tooled parts (such as metal sub-bases, plastic cabinets and
aluminum moldings), thedifference inprice between U.S. and Canadian sup
pliers is often over 20%, and in those,cases such parts are imported from the
U.S. In the U.S. parts are made in such quantities that tooling costs may be
spread over a much greater volume; consequently tooling charges per unit
are considerably lower than they would have been in Canada, where smaller
productionruns mean that tools are usually discarded for obsolescence rather
than wear. In some cases parts are made in Canada with used tools bought
or borrowed from the U.S. If a special tool for a certain component has to
be made both in Canada and the U.S., and the quantities of the component
ordered are the same in both countries, then the purchase of the tooled part
in.the U.S. would not offer any advantage.

Highly specialized tools and dies are required for the manufacture of
parts and sub-assembhes for vacuum tubes. Consequently practically all these
parts and sub-assemblies are imported from the U.S. Parts utilized in the
manufacture of vacuum tubes can be brought into Canada free of duty, but
on most sub-assemblies a rate of 20% is levied. Very few parts and sub-
assemblies are importedfrom Europe, as European tube types are of different
design. Prices paid for parts and sub-assemblies by Canadian manufacturers
are slightlyhigher than those paid by U.S. tube manufacturers, as most man
ufacturers of parts and sub-assemblies in the U.S. also have their own tube

16 assembly plants.
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The Canadian costs of some representative types of receiving tubes made
or imported by one leading Canadian manufacturer compare as follows with
those of the same types made in the U.S. (factory costs only, exclusive of
profits, warranty or merchandising costs or allowances):

Canadian costs as a percentage

Type of U.S. costs

1 148.2

2 145.8

3 105.2

4 120.0

5 160.3

6 110.8

7 140.3

8 202.7

Sales per type range from about 300,000 to one million units annually.
Total sales of these eight types by this manufacturer represents about one-
fifth of the total unit sales of receiving tubes in Canada in 1955, which
amounted to some 28 million units. The difference in costs between Canada

and the U.S. ranges from 5% to more than 100%, as shown by the table, and
consequently many types are imported. Another Canadian manufacturer of
receiving tubes estimates the average difference in costs at 22.5%. The var
iance in costs between Canada and the U.S. can be explained by the differ
ence in length of production runs. As pointed out in the section on machinery
and equipment (section 3.1), over one million tubes may be produced in one
run in the U.S., while the average run in Canada amounts to only 100,000
units. As set-up costs are very high in the production of vacuum tubes, the
U.S. manufacturer is at an advantage.

The difference between the Canadian and U.S. costs of television picture
tubes is smaller than the difference between the costs of receiving tubes in
the two countries. In the first place, the material content of a television pic
ture tube is higher than that of a receiving tube. The expensive glass envelope
is bought from U.S. glass manufactures at the same price paid by U.S. manu
facturers of picture tubes and is imported into Canada free of duty. In the
second place, the production of picture tubes in Canada is not yet as compe
titive as is the production of receiving tubes relative to the U.S. In 1955 the
average production of receiving tubes per manufacturer was 38.5 million
units in the U.S. as compared to only four million in Canada. The average
production of picture tubes, however, amounted to 250,000 units in the U.S.
as against 220,000 in Canada. (See also the section on industry structure and
competitive conditions, section 3.7.) n
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Products Manufactured in Small Quantities

From the foregoing, the position of Canadian manufacturers in these
fields will he clear. The Canadian costs of military and commercial equip
ment come close to those in the U.S. These types of equipment are more
frequently custom made. If the same quantities of a certain product should
be ordered both in Canada and the U.S., if all necessary components were
available from Canadian sources and if tools would have to be made in both

cases, then the Canadian costs would probably be lower because of lower
wage rates and salaries.

3.5 Research and Development

One of the basic factors in the development of the electronics industry
to its present stage has been research. Most of the larger companies in the
Canadian electronics industry have U.S. or European affiliates. The results
of foreign research are available to the greater part of the electronics industry
in Canada; hence little research has been done in this country. Moreover,
the market in Canada is too small as compared to the U.S. for individual
companies to bear the high cost of a large research programme.

There are two distinct types of scientific research: basic and applied.
Basic research may be described as an inquiry into the laws of the universe;
it is the search for an understanding of the phenomena of nature through
studious inquiry that has as its aim the discovery and interpretation of facts
and the formulation of physical laws. Basic research is of a long-term nature
and may have to be carried on for years without any return on investment.
Up to the present time little basic research has been conducted by the indus
try in Canada; it is, however, carried on by the National Research Council
and the Defence Research Board in co-operation with the Canadian universi
ties, and it is understood the results have been quite successful.

Applied research begins where fundamental research leaves off. Applied
research is predominantly work directed for the industrial exploitation of the
scientific truths discovered as a result of basic research. Before World War II

practically no applied research was conducted in Canada. At the beginning
of World War II, Research Enterprises Limited was founded as a crown
company to conduct applied research in Canada. Since the war, more applied
research has been done in Canada than ever before. However, because of the
high cost, only a limited number of the larger companies in the electronics
industry have facilities to carry out applied research programmes. Applied
research work in Canada is mostly carried out in close co-operation, with the
foreign affiliates of these companies in order to avoid duplication of efforts.
Companies without foreign affiliates or applied research laboratories some
times have agreements with U.S. companies under which they may use the
results of their research work. This course of action is cheaper for these cqm-

a8' panies than the conducting of research programmes. .
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Development and production engineering are carried out on a larger scale
in Canada than is research. Development engineering means the taking of a
design for a new or improved product from the applied research laboratory
and adapting it to commercial production. Prototypes are produced and
tested and manufacturing costs calculated. This process is usually followed
by a decision whether or not to take the product into manufacture. Produc
tion engineering deals with adaptations of the product design to achieve lower
cost or improved quahty without changing the essential features of the de
sign.

The reason that more development and production engineering than re
search is done in Canada is the necessity to adapt the products to the special
requirements of the Canadian market. In the case of consumer home products
such as radio and television receivers, the widespread population and the long
distances from transmitting stations in Canada demand a higher standard of
quality and performance than that which is adequate in more densely popu
lated countries. In addition, some of the more heavily populated areas of
Ontario are still using electric power of 25 cycles per second. In many cases
receivers for use in these areas have to be specially designed. Finally, the
safety requirements of the Canadian Standards Association are more strict
than those of the Underwriters Laboratory in the U.S. and necessitate special
designs, although often only modifications of foreign designs are necessary.

In the industrial and communications equipment sections of the elec
tronics industry the same situationprevails. In addition, these types of equip
ment are often subject to frequency allocations and are custom built to a
greater degree than are consumer durable products. Moreover, the severe
Canadian winter and the nearness of the north magnetic pole require special
designs, especially in the case of communication equipment.

It is estimated that most electronics firms in the U.S. spend from 6 to 9%^
of their sales dollar on research and development. A large percentage of the
research programmes undertaken in the U.S. is government sponsored. Ac
cordingto our survey, firms in the electronics industry in Canada spent from
0 to 12% of their sales dollar on research and development in 1955, averag
ing 4.14%. This compares with 4.13% in 1954, 3.4% in 1947, and 2.9% in
1937. Of the amount laid out in 1955, about 94% was spent in Canada and
the remainder abroad.

I

One of the major firms in Canada is now setting up a basic research
laboratory, but it is not clear just how large this will be. Two other firms
already have such facilities. The attitude of the bulk of the industry is to
favour research in theory but to leave the actual work to be carried out by
foreign affiliates. It would seem that some specific policy should be formula-

iStandard & Poor's Industry Surveys. 19
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ted, although the opinions of the various companies in the industry are not
unanimous as to the form it should take.

In passing, it is worth while drawing attention to the co-operative re
search programmes that are being conducted by trade associations in Great
Britain. These were describedby Fraser Robertson, the financial editor of the
Toronto Telegram, in an issue dated April 18th, 1956. He said:

"Two big changes in the British tradition concerning scientific research
,are working now to give Britain a commanding position. One is that
British firms within the same industry now are jointly paying for central
research. Throughout Britain you will find scores of trade associations
tying together the interests and activities of manufacturers in fairly small
segments of industry. A vast number of these associations maintain re
search labs, which the individual members could not afford any more
than could similar Canadian manufacturers. In addition, of course, there
are independent labs maintained by some very large companies, and
small testinglabs operated by a great many medium-sized companies."

An example of co-operative research in Canada is the Pulp and Paper
Research Institute of Canada, maintained by the Canadian Pulp and Paper
Association.

We have discussed co-operative research with a number of the Canadian
electronics companies and it has met with a very mixed reception. The bulk
of the industry appears reluctant to follow it. The closer the ties with the
foreign parent company, the greater is the degree of reluctance. However,
it should be noted that the set-up of the R.E.T.M.A. would lend itself ideally
to such an arrangement.

Correspondence which we have had with the National Union of Manu
facturers of the U.K. indicates that the research associations in the U.K. are
incorporated as non-profitmaking companies limited by guarantee. Their
income comes in the main from subscriptions, which are based on the num
ber of employees employed in a firm, the annual turnover, or, in some in
stances, the tonnage of output. It appears that the associations also carry
out sponsored research, in which case the cost is based on the rate of re
muneration of the scientists concerned plus a component to cover overhead.
This co-operative research programme has been operating in Britain since

*1916. It dupficates the National Research Board in some of its functions.
However, the link is directly with the trade association, and the research
laboratories are adjacent to the industry or to suitable technical facilities in
universities and elsewhere. In this respect it differs from the National Re-

• search Council—^for which organization, incidentally, a great deal of respect
is felt, although a close working relationship does not appear to prevail. It
would appear that the direct link with the trade association is particularly

20 valuable, since the interest and guidance is direct and specific. One electronics
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company which favours a co-operative research programme says that if the
R.E.T.M.A. group were to sponsor something of this nature it would indicate
that the various member companies intend to pay more than lip service to
their slogan of more research in Canada. However, this opinion may not
necessarily be shared by more than two or three leading electronics manufac
turers in Canada. A number of Canadian electronics companies also suggest
that the granting of tax concessions to companies in proportion to the amount
of research work performed would encourage further Canadian research.

3.6 Patents

Electronic End Products

No company in the electronics field is able to keep abreast of the rapidly
developing applications of electronic principles without utilizing the patents
of others. This situation led to the incorporation of Canadian Radio Pa
tents Limited (hereinafter referred to as the Patents Company) as a private
company under the Dominion Companies Act in 1926. Without it any com
pany desiring to acquire the necessary radio patents rights would be obhged
to negotiate licence agreements with each company holding patent rights.
To each of these companies royalties would have to be paid, often based on
different royalty percentages and accounting procedures. The Patents Com
pany facilitates licensing negotiations and royalty payment procedures.

The Patents Company has non-exclusive rights for the granting of sub-
licences for the manufacture of radio and television receivers and other elec
tronic apparatus under Canadian Letters Patent owned or administered by
Canadian General Electric Company, Canadian Westinghouse Company,
Northern Electric Company, Canadian Marconi Company and Canadian
Radio Manufacturing Corporation, and their affiliates. These five companies
are the shareholders in the Patents Company.

At the present time the Patents Company also has licensing rights under
the Canadian patents ofAdmiral for the radio, television receiver and phono
graph field; and of Philco for all fields in which licences are granted by the
Patents Company.

The Patents Company also has a non-exclusive agreement with the
R.C.A. Victor Company Limited by which the Patents Company collects
royalties from its licensees for the use of Canadian patents originating with
R.C.A. Victor andits parent company. These royalty payments are collected
on behalf of R.C.A. Victor, who pays a collection fee to the Patents Company
for acting as its agent.

In addition, the Patents Company holds exclusive rights, including sub-
licensing rights, under Canadian patents on inventions originating with the
Hazeltine Corporation of the U.S. The Hazeltine Corporation is an applied 21
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research establishment and has no Canadian branch or afl&liate; all technical
innovations of this organization are made available to the Canadian elec-
tronies industry through the Patents Company.

The patent rights acquired from the Hazeltine Corporation also cover
certain services which are available to the licensees of the Patents Company
free of charge. These include testing of new pre-production electronic equip
ment by the Hazeltine laboratories in the U.S., together with full reports on
these tests, and consultations of the licensees' engineering staffs with the
Hazeltine experts. R.C.A. Victor and Hazeltine also provide technical re
ports on new developments, which circulate to the licensees of the Patents
Company.

The Patents Company has no arrangements for the outright assignment
to it ofthe title ofnewly issued Canadian patents, andthesub-hcensing rights
that the Company receives are only for the fields in which it is interested.
Licensees are not required to assign to the Patents Company any patents or
licensing rights that they ownor mayacquire in the future. The Patents Com
pany is, however, always interested in considering the purchase of patent or
licensing rights offered for sale in its field. There are many patents°and
licensing rights relating to electronics owned by parties other than the Patents
Company. Several of the licensees of the Patents Company acquire hcenses
to use certain patented inventions owned by these other holders, and pay
royalties to them. The Patents Company does not own a monopoly of patent
rights.

Some of the types of patents underwhich the Patents Company has sub-
licensing rights are as follows:

(a) Patents of primary importance, sueh as the Parker patent on an
intercarrier sound system used in virtually all modem television receivers.

(b) Secondary patentsgenerally involving valuable improvements where
by the more fundamental inventions of (a) may be utilized with improved
performance, simphcity of production, and reduced cost.

(c) General patents applicable to specific methods, depending upon the
type of electronic article concerned. Although not entirely necessary for the
production of any particular product, they may be of use to the design
engineer.

(d) Groups of patents not necessary for any particular type of electronic
article, but where it may be more economical to have license rights instead
of designing around the patented inventions or risking expensive patent
litigation.

(e) Patents covering inventions not currently utilized in products on the
market, but made available to designing engineers for use when the demands

22 for receivers embodying such inventions will require their application.
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Not all thesepatents are necessary to any one type of electronic product.
The broad coverage, however, provides a great freedom of design and pro
duction.

Originally the Patents Company had patent licensing rights only in the
radio receiver field. These were later expanded to include electric phono
graphs and television receivers. In 1951 arrangements were made with the
shareholder companies and with the R.C.A. Victor Company to extend the
Patents Company's non-exclusive rights to cover nearly the whole electronics
field. These broader licences were offered to all interested Canadian com

panies. Shortly afterwards the Patents Company arranged a special licence
for the Department of Defence Production. Under this licence the Patents
Company receives yearly one single payment from the government as royalty
to cover complete patent clearance for all the electronic defense products.
This arrangement eliminated the necessity for the Department to deal with
numerous royalty claims and infringement actions.

The royalty rate for radio receiving sets using vacuum tubes ranges from
.45 of \%to 1.75% of the manufacturer's net selliiig price, depending upon the
patent coverage. For monochrome television receivers it is 2.5. For colour
television receivers and transistorized radios the rates are 3.5%. However,

various deductions for such items as sales and excise taxes and costs of

tubes, batteries, clocks, record players, and cabinets (costs in excess of $30),
reduce the actual royalty rate considerably. For other electronic equipment
the rate is 3%. On exported equipment one-half of the normal royalty rate is
levied because often royalties have to be paid in the countries to which ex
ports are made.

No minimum annual royalty has to be paid.A deposit of $l,OO0, required
as an advance secmity to be held against possible non-payments of the
royalties, is returnable upon termination of the hcensing agreement. No in
formation on the income of the Patents Company is available.

A comparison of the rates charged by the Patents Company with those
of the Radio Corporation of America is interesting. R.C.A. is an important
source of patents in the U.S. It owns, controls or possesses hcensing rights
under approximately 10,000 U.S. patents. Over 400 U.S. manufacturers of
electronic equipment are licensed under R.C.A.'s patents. Rights of licensees
of R.C.A. would appear to be somewhat more extensive than those of
licensees of the Patents Company.

In the following table the rates of the Patents Company and R.C.A. are
stated. To make them comparable we added the rate of 0.9% charged by
Hazeltine to U.S. manufacturers to the rates of R.C.A. 23
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Patents Company R.C.A. and Hazeltine

Radio receivers.
(percentages)

using tubes 0.45-1.75 0.50 + 0.90 = 1.40
Radio receivers.

using transistors 3.50 1.13 + 0.90 = 2.03
Television receivers.

monochrome 2.50 1.25 + 0.90 = 2.15
Television receivers.

colour 3.50 1.75 + 0.90 = 2.65
Commercial radio equipment 3.00 1.50 + 0.90 = .2.40

While the Patents Company allows deductions for sales and excise taxes
(25%), tubes, batteries, cabinets (costs in excess of $30), record players and
clocks, R.C.A. only allows deductions for excise taxes (10%), tubes and bat
teries. Taking these factors into consideration, it would appear that the rates
ofR.C.A. are little, if at all, lower than those of the Patents Company.

In order to avoid any implication of abuse of its patents, licences are
granted only for production in Canada, except in special circumstances, such,
as the case where thepatented article is notmade in Canada in ample quan
tities to meet the demand. The relative sections of the Patent Act are as
follows';

67.2 The exclusive rights under a patent shall be deemed to have been
abused in any of the following circumstances:

(b) If the working of the invention within Canada on a commercial scale
is being prevented or hindered by the importation from abroad of the
patented article.

(c) If the demand for the patented article in Canada is not being met to
an adequate extent and on reasonable terms.

67.3 It is declaredwith relation to everyparagraph of subsection (2) that,
for the purpose of determining whether there has been any abuse of the
exclusive rights under a patent, it shall be taken that patents for new
inventions are granted not only to encourage invention but to secure that
new inventions shall so far as possible be worked on a commercial scale
in Canada without undue delay.

When unlicensed imports are reported to the Patents Company the pro
cedure is as follows. First the Patents Company establishes that one or more
of the patents for which it holds sub-licensing rights are used in the imported
equipment. If there is no patent coverage, no action is possible. In case its
patents have been infringed, the Patents Company warns the infringer and

24 offers a licence to manufacture the equipment in Canada. If this proves to
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be ineffective, the Patents Company then seeks an injunction order in the
court. Usually this action is sufficient to terminate the imports. To settle the
matter the importer is in most cases allowed to sell out his stock of the im
ported equipment after payment of royalties.

In 1953-54 the Patents Company took action against the import of tele
vision receiving sets. One of the brands imported into Canada in that period
has been produced in Canada since. While there is a certain amount
of criticism of the Patents Company, the simplicity of the procedure has been
of great assistance to the development of the electronics industry in Canada.

Vacuum Tubes

In 1932, Thermionics Limited was incorporated to operate as a licensing
agency for patent rights covering the manufacture, sale and use of vacuum
tubes in Canada. Prior to its formation, tube manufacturers operated in
virtue of numerous cross-licensing agreements between tube manufacturers.
Thermionics ceased operations shortly before World War II and its charter
was surrendered in 1947. At the present time hcensing agreements are again ,
negotiated between the individual tube manufacturers.

3.7 Industry Structure and Competitive Conditions

Generally speaking, no single company or group of companies dominates
the manufacture of electronic equipment in Canada.

An indication of the competitive situation in the electronics industry can
be derived from the results of our survey. They can be summarized as follows
for 1955:

No. of companies Market share of each company (%)

3 15-20

1 10-15

2 5-10

9 less than 5

\

The absence of domination by any company is even more apparent when the
segm.ents of the industry are analyzed.

Practically all receiver manufacturers in Canada are members of the
R.E.T.M.A., which allocates dues in the receiver division in accordance with
the dollar value of receiving set sales. R.E.T.M.A. figures also indicate that
no single receiving set firm dominates the market:

No. of companies Each share of the market (%)
6 over 7.5

6 2.5-7.5

4 1 -2.5

5 less than 1

\
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In the following table a comparison is made with the U.S. for the pro
duction of radio and television receiving sets invl955:

Television

receivers

Radio

receivers

Canada

No. of Outpuf-
Mftrs. Total Av. per

Mftr.

21 852 41

28 "579 21

^1,000 units.

^Source: R.E.T.M.A. of U.S.

No. of
Mftrs.

45-50

65-70

U.S.

Output-
Total Av. per

Mftr.

7,757 164

14^344 214

From the table it is clear that there are relatively more manufacturers in
Canada than in the U.S. This situation could be explained by the fact that
foreign concerns are apt to establish Canadian subsidiaries for reasons of
prestige and pride and to participate in the expected rapid growth of the
Canadian economy. As a result competition is fiercer in Canada than it is in
the U.S. and profits are consequently lower (see section on profits, section
3.9). Yet, in the U.S. competition in the television industry is also extremely
keen. Between 1950 and 1955 the number of manufacturers of television re
ceiving sets was reduced from about ICQ to 45-50. Nevertheless the position
was still not healthy last year, and so far in 1956 five more manufacturers
have abandoned television setmaking or have been sold to other companies.
In 1955 pre-tax profits of the U.S. electronics industry averaged only 1%
of sales, which figure must be considered below normal (see also the section
on profits, section 3.9). It compares with 13.8% for 18 major fabricating com
panies in the U.S. on which we compiled figures.

'In 1955 the situation in receiving and T.V. picture tubes relative to the
U.S. was as follows:

Canada

No. of Output^ No. of
Mftrs. Total Av. per Mftrs.

Mftr.

Radio & T.V.

receiving tubes 4 16.0 4.00 10

T.V. picture
tubes 3 0.65 0.22 40

^Million units.

^Source: R.E.T.M.A. of U.S.

U.S.

Output^
Total Av. per

Mftr.

479.8

10.9

48.0

0.27
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The manufacture of receiving tubes is much more competitive in Canada
than in the U.S. The average production per manufacturer of picture tubes,
on the other hand, is comparable with that in the U.S., especially if the fact
is taken into account that one of them started production only in the course
of the year.

A wide variety of components is made in Canada. The majority of the
component manufacturers are members of the R.E.T.M.A. Again taking the
R.E.T.M.A. dues as a base, we arrive at the following tabulation:

No. of companies Yearly sales of each company (dollars)

11 over 1 million

10 0.5-1.0 million

54 less than 0.5 million

In certain components, it could be said that a few companies dominate.
Fixed resistors, for example, are made by only three manufacturers in Can
ada. The greater part of the volume controls sold in Canada originates with
one company. In most cases, however, there are proportionately more com
panies engagedin the manufacture of any specific component in Canada than
in the U.S.

That the expansion of the Canadian electronics industry in recent years
has overreached itself is indicated by two recent developments. One is the
decision of Motorola Inc. to liquidate Canadian manufacturing operations,
as capital can be more profitably employed in the U.S. The other is the an
nouncement of Crosley Radio and Television that it had suspended the pro
duction of television receivers in Canada indefinitely. In addition, several
other companies have curtailed their production of radio and television re
ceiving sets temporarily. In view of developments in the U.S., further con-
sohdation may be expected in Canada.

3.8 Taxation

Rates of federal income and provincial taxes are the same for the elec
tronics iudustry as they are for other manufacturing industries in Canada. A
sales tax of 10% is levied on the sale price of electronic products in the same
way as it is on other taxable goods. The excise tax, however, levied on con
sumer home products and receiving tubes at a rate of 15% is higher on these
products than on all other durable consumer goods, which are taxed at 10%
at the present time, unless tax-exempt. The yield from this tax on electronic
products goes to the C.B.C.

The history of the sales and excise tax levied on consumer home products
and receiving tubes has been as follows: 27
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Sales Tax Excise Tax

percent

1933-36 6 —

1936-40 8 —

1940 8 10

1940-45 8 25

1945-47 8 10

1947-48 8 25

1948-50 8 10

1950-51 8 15

1951-52 10 25

1952-56 10 15

Corporation taxes are higher in the U.S. than in Canada. In Canada the
federal income tax for corporations, inclusive of old age security tax, amounts
to Al% on taxable income over $20,000, while in the U.S. the corporation
profits tax is 52% at the present time.

In the U.S. no federal sales tax is levied and in addition the excise tax

amounts to only 10%. This explains in part why radio and television receiving
sets can be sold more cheaply across the border than in Canada and why so
many radio sets are brought into Canada by tourists returning from the U.S.

3.9 Projits

No yearly statistics on profits made by the electronics industry in Canada
are publicly available. Some information on profits in the prewar period,
however, is contained in the Report of the Tariff Board.^ The following figures
for 1937 are derived from this report:

iRef. No. 104: The Radio Industry.

Percentage of
Investment''- Sales Net profit or loss- net profit

To To

Mftrs. ($1,000) ($1,000) ($1,000) investment sales

Radio receiving
sets 7,071 12,152 72d 1.3d 0.6d

Vacuum tubes 1,794 2,308 437 24.4 18.9

Components i 404 1,130 48 11.9 4.2

Total 9,269 15,590 413 4.5 2.7

d = deficit

^Total of net fixed assets and working capital
2After including non-operating income and deducting non-operating expenses such as interest on bor-

28 rowed capital, but before deducting income taxes.



FACTORS AFFECTING THE COMPETITIVE POSITION OF ELECTRONICS IN CANADA

The figure of net profit as a percentage of sales of 2.1% for 1937 com
pares with a deficit of 0.4% for 1936 and a deficit of 3.9% in 1935. According
to our survey the comparable figures for 1947, 1954 and 1955 amounted to
2.80%, 5.50% and 4.69% respectively.

Our findings for 1955 can be summarized as follows:

Canada U.S.^

No. of companies 14 24
Total sales $258 million $3,167 million
Total net investment $ 80 " $1,262 "
Net profit before taxes $ 12 " $ 232 "
Net profit before taxes

as a percentage of sales 4.69 7.32
Net profit before taxes

as a percentage of total
net investment 1.5.00 18.39

In comparison, net corporation profits (before deducting income taxes)
for all manufacturing industries in Canada are stated by the D.B.S. at 8.22%
of sales for the same year.

The main reasons for the lower profits of the Canadian electronics indus
try are the more competitive conditions in Canada and the higher costs of
the industry. The higher costs can only be partly offset by higher selhng
prices. The difference in costs of receiving tubes between Canada and the
U.S. for example, runs to .over 100% (see section on costs, section 3.4).
Prices of receiving tubes made in Canada are only about 16% higher, how
ever. This percentage is due to the tariff protection of 20% on imports from
the U.S. Consequently, profits on the production of receiving tubes in
Canada are very low.

The electronics industry is characterized by rather large fluctuations in
profit margins over the years. When a new product is brought out, profit
margins tend to be rather large for a period of two to four years, but by the
end of that time, when initial demand has been satisfied, profit margins tend
to decrease. The most recent example is television. It is expected that profit
margins will improve somewhat when colour television is introduced on a
wide scale in Canada.

3.10 Foreign Control

Most manufacturers of electronic end products are affiliated in one way
or another with companies in the U.S., the U.K., or the Netherlands. The
degree of dependence varies from outright ownership to a considerable de
gree of control through holdings of voting stock.

'See Table XXIII. 29
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Of the 21 manufacturers of television receiving sets in Canada, for exam
ple, 15areforeign controlled or owned. Outof27 companies producing radio
receiving sets in Canada, 16 are foreign controlled. The manufacture of
vacuum tubes in Canada is completely foreign controlled through foreign
majority interests in the five companies producing tubes in Canada.

Most manufacturers of components in Canada, however, are either
Canadian controlled or completely owned by Canadians. It should be noted,
however, that the manufacture of components is largely concentrated in the
smaller companies. Consequently it can be said that with a few exceptions
all major companies in the electronics industry in Canada are either foreign
controlled or foreign owned.

Foreign control of a company does not necessarily mean that all major
decisions are made abroad. A number of companies submitted information
regarding the relations with their foreign parent companies; from this it is
clear that although the parent company may select the top management, it
plays little or no part in the appointment of other senior technical and man
agerial personnel of the Canadian subsidiary. In a few cases assistance is
given in the training of those personnel who are Canadians.

In financial matters the parent company plays more or less a controlling
shareholders' role. Major decisions with reference to plant expansion and
modernization, distribution of earnings, and new financing are subject to ap
proval by the parent company.

The Canadian subsidiaries are, as far as can be ascertained, free to buy
their components wherever they can get them most cheaply, and they can
make their own marketing arrangements, including decisions to bring out
new products. Although it v/as not stated officially, we have the impression
that entering the export market is only allowed in special cases and with
approval of the parent company. For reasons of policy, international concerns
sometimes place export orders with their Canadian subsidiaries.

The tie-in with foreign companies is advantageous for the Canadian elec
tronics industry in as far as Canadian companies are able to draw upon the
findings of foreign research. As a result, however, little research is done in
Canada.

3.II Tariffs

The protective effects of the provisions of the Canadian Patent Act and
the tariffs on imports have played an important role in the development of
the Canadian electronics industry. The influence of the former is described
in section 3.6. The following presents a description of the main tariff items

30 applicable to the electronics industry.
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Tariff item 445d—Electric wireless or radio apparatus and complete parts
thereof n.o.p.

Year of British Most
insertion prefer- favoured
or change ential nation General

(percentages)
1930 15 25 27.5
1932 Free 25 30
1936 Free 25 30
1939 Free 25 30
1948 Free 20 30

Prior to 1930, products of the electronics industry were classified under
tariff item 453 at the same rates as the new 445d. The reduction in 1948
was made under the General Agreement on Tariff and Trade.

As the electronics industry developed, new classifications were inserted
in the Tariff Act for items formerly contained in 445d. Most electronic end
products and components which are not specified elsewhere in the tariff are
dutiable under this tariff item.

Tariff item 597a (2) Phonographs, graphophones, gramophones and finished
parts thereof n.o.p.

1931 20 27.5 30

1939 15 25 30

1950 15 20 30

Tariff item 445o (/), (ii), (Hi) specified materials and parts when .imported
for use in the manufacture or the repair of radio, television, phonographs, or
other apparatus, which uses radio tubes

1939 Free Free 30

The original Tariff item 445o, now 445o (i), was inserted inT939, and
in 1948 the items 445o (ii) and (iii) were added. Tariff items 445o
(i) and (ii) cover specified parts and materials used in the manufacture or
repair of apparatus using radio tubes, while 445o (iii) includes parts and
materials for use by manufacturers of apparatus using radio tubes or of parts
thereof, in the manufacture of the goods enumerated in tariff items 445o (i)
and (ii). The usual clause "when of a class or kind not made in Canada" is
only included in 445o (ii) and the omission from the other two items acts as
a deterrent to the Canadian manufacture of goods covered by those items,
as they do not automatically receive the tariff protection provided in other
items, such as 445d. 3j,
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Tariff item 445p—Specified parts for vacuum tubes
1939 Free Free 30

This item specifies tube materials and parts not available from Canadian
sources. It was bound under the General Agreement on Tariffs and Trade
in 1948, like item 445o (i) above.

Tariff item 445q—Specified parts for vacuum tubes
1942 Free Free 30

This item covers additional tube materials not available from Canadian
. sources.

Tariff item 445s—Glass bulbs for the manufacture of cathode ray tubes for
television receiving sets

1955 Free Free 30

This item was inserted in January 1955 and is due to expire on December 31,
1956.

Tariff item 445k—Electrical apparatus and complete parts thereof n.o.p.
15 22 30

This item was inserted into the Tariff Act long before World War II. Its rates
are applicable to the imports of sound equipment which was largely devel
oped in the postwar period.

Tariff item 440r—Radio for navigation and air traffic communication and
parts of the foregoing, when of typesor sizes not made in
Canada

1955 Free Free 27.5

This tariff item was inserted in the Tariff Act in 1955 as a consolidation of
several aircraft items which had been in the Act previously.

Most electronic endproducts, parts andmaterials which are not specified
elsewhere in the Tariff Act are dutiable under item 445d. It is contended by
the industry, however, that the clause "when of types or sizes not made in
Canada", which is found in item 440r almost completely eliminates protec
tion for the Canadian electronics industry against imports of this type of
electronic equipment. If the imported equipment varies slightly in dimension
or in type from similar equipment made in Canada, it is eligible for free
entry.

Generally speaking, tariffs on imports of electronic equipment are lower
now than they were prior to World War II. At the present time almost all
electronic imports from the British Preferential area can be brought into
Canada dutyfree. Most notable exceptions are record players and parts and

32 sound equipment, on which the tariff is 15%. In 1955, imports from the B.P.
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area amounted to $5.7 million, and of this amount almost $5.6 million was
imported free of duty.

Electronic equipment from the U.S. and most other countries is dutiable
under the Most-Favoured-Nation Tariff. Specified parts and materials for the
manufacture and/or repair of electronic equipment and vacuum tubes may
be imported free of duty; the rate on record players and parts is 20%, while
on sound equipment 22.5% is levied; on the^^emaining electronic end pro
ducts, parts, and materials, 20% is levied, except for electronic equipment
used for navigation and air traffic communication, which in nearly all cases
can be imported free-of duty.

Practically no electronic equipment is imported under the General Tariff,
which is 30% except for radio for navigation and air traffic communication
and parts thereof on which the tariff rate is 27.5%.

Ignoring the small amounts imported under the General Tariff, imports
under Most-Favoured-Nation Tariff were as follows in 1955:

Tariff item Rate Amount

(percent) (millions of
dollars)

445d 20 70.6

. 597a (2) 20 1.6

445k 22.5 2.7

dutiable imports 74.9
445o, p, q and s free 14.5

89.4

Imports under tariff item 445r are not recorded separately but are in
cluded in a general item of Parts of Aircraft, and separate figures for the
various components are not available.

It is contended by the industry that the rapidity with which the electronics
industry is growing makes necessary a frequent revision of the tariff situation.
Otherwise new products or components may not get tariff protection as soon
as needed. It is the view of the industry that an electronics specialist should
be employed by the Tariff Board to ensure that proper classification is given
to imports.

3.12 Imports

In the '20's a substantial number of radio receiving sets was imported into
Canada each year. However, as the Canadian production of repeiving sets
expanded and the regulations of the Canadian Patents Act were enforced.
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imports diminished rapidly and in the '30's the imports of radio receiver
sets for resale were negligible in comparison with domestic production (see
Chap. 2)

In the '30's total imports of electronic equipment into Canada averaged
some $2.8 million per annum. As is shown in Table VII, they accounted on
the average for about 18% of the domestic disappearance in this period, but
between 1935 and 1939 this percentage rose from 14.1% to 22.7%. In com
parison, imports constituted nearly 41% of domestic disappearance of elec
tronic equipment in 1929. Little detailed information is available, but it
would appear that communication equipment, vacuum tubes and parts, and
materials for the manufacture of electronic end products and vacuum tubes
made up the greater part of the imports (see also Tables VIII-XVII).

After the outbreak of World War II, the imports of electronicequipment
into,Canada rose rapidly and reached a peak of $33.5 million in 1944, con
stituting 35% of domestic disappearance. Military equipment, vacuum tubes
and parts, and sub-assemblies for the manufacture of all kinds of electronic
equipment made up the greater part of the imports during the war.

After a transition period in the years 1945 and 1946, imports averaged
$14 million per annum in the period 1947-50 and accounted for about 23%
of domestic disappearance. Imports have been steadily rising, from $9.7 mil
lion in 1948 to $95.1 million in 1955. As a result of this very rapid increase
in imports, the share of imports in domestic disappearance rose to 30% in
1953. During the last two years the growth in domestic production exceeded
that in imports, however, and consequently the share of imports in domestic
disappearance declined to 28% in 1954 and to 24.5% in 1955.

The greater part of the imports in the postwar period has been made up
'of equipment for industrial and military apphcations such as testing equip
ment and instruments and aviation electronic gear. In addition, parts and
sub-assemblies used in the manufacture of vacuum tubes and electronic end

products have been imported.

Most of the imported industrial and mihtary equipment consists of rela
tively new products representing the results of applied research. As little
applied research has been done in Canada up to the present time, these pro
ducts have to be imported until such time as demand warrants the setting up
of production in Canada. As a result, imports constitute an important and
even rising share of domestic disappearance. As new products are steadily
being developed, the present pattern in imports is likely to prevail until such
time as more research work is conducted in Canada.

Other factors that stimulated imports into Canada are the reduction in the
Canadian tariff in 1948, the devaluation of the pound sterling in 1949 (in

34 1950 imports from the U.K. were over three times those in 1949), the relaxa-
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tion of import controls in 1950, and the premium on the Canadian dollar
since 1951.

Not shown in the statistics are the imports of radio receiving sets by
Canadian tourists returning from the U.S. •These sets can be brought into
Canada duty and tax free by declaring that they are part of personal hand
baggage. Imports are encouraged by differences in prices of radio sets be
tween the two countries and R.E.T.M.A. estimates that they average 50,000
sets per annum, mainly portable sets.

Over 90% of all imports of electronic equipment originates in the U.S.,
a figure which has been fairly constant since the early '30's. However, the
Canadian market has not been exposed to widespread dumping of electronic
products fromthe U.S. in the past. The greaterpart of the remaining imports
comes from the U.K., a potentially strong competitorbecause of its low wage
rates, but from which up to the present time httle is imported because of
differences in style and designs. The greater part of the present imports from
the U.K. consists of those kinds of equipment in which style does not play
such an important role. The C.S.A. code has restricted imports from overseas
more than from the U.S.

3.13 Exports

The costs of the Canadian electronics industry are higher than those of
its U.S. counterpart. Consequently, exports of electronic products have al
ways been small in relation to Canadian production, except under exceptional
circumstances when prices are not aU important.

During the '30's exports of the Canadian electronics industry amounted
to some $200-300,000 per annum, constituting only about 2-3% of the gross
value of Canadian production (see Table VII). The greater part of the ex
ports in this period consisted of radio transmitting and communication
equipment.

Exports of radio receiving sets were negligible. The Report of the Tariff
Board of 1939-40 states:

". . . so far as is known, only one company has entered the export mar
ket. Most of the American subsidiaries (in Canada) cannot enter the
export field for two reasons. In the first place, they cannot in some cases
quahfy under the Empire content quahfications which would give them
an advantage over American manufacturers in other parts of the Empire;
and in the second place, they are usually affiliated through their parent
companies, with manufacturing concerns in the very countries that would
offer export markets and, therefore, cannot be expected to enter into an
export market in competition with such concerns." 35
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According to the Report the Canadian content of sets made in Canada in
1937 varied between 92.2% and 66.1% of total manufacturing costs and aver
aged about 80.6%.

Exports of vacuum tubes were only small. According to the same report
of the Tariff Board the patent situation in other countries mihtated against
exports. In 1937, a top year for tube exports, they amounted to only some
$30,000. Exports of phonographs, gramophones, and parts were also insig
nificant in the prewar period. Following the outbreak of World War 11 ex
ports of electronic equipment rose rapidly, reaching a peak of $52.8 million
in 1944. This constituted nearly half the gross value of the Canadian elec
tronic production. Nearly aU exports during World War II consisted of mih-
tary equipment.

After a transition period in 1945-46, exports in the years 1947 through
1951 averaged some $3.5 million per annum, over 15 times the average of
the '30's, and accounted for some 6% of the electronic output in these years
against 2-3% prior to the War.

Exports of radio receivers in this period were more important than ever
before and accounted for over one-third of the total exports of electronic
products. Most of the orders were placed by international companies with
their Canadian affiliates in order to fulfill the need for radio sets in those

countries where production had been decreased or stopped during the War.
In addition, in the period 1947-51 some exports of components and televi
sion picture tubes to the U.S. took place because of U.S. shortages when tele
vision production was expanding rapidly. In 1949 the exports of picture
tubes amounted to nearly $300,000.

In the years 1952 and 1953 the exports of all electronic products ac
counted for 12% of the Canadian electronic output, and exports reached a
postwar peak of nearly $25.4 million in 1953. The largest increase was in
military equipment for N.A.T.O. countries. In 1954 exports again diminished
to $9.7 million, constituting 4% of production, and in 1955 they declined
further to $7.3 million, accounting for 2.4% of production.

In addition to patent regulations and inter-company agreements, exports
in the postwar period have been hampered by import restrictions, monetary
controls, and the inability to compete pricewise in foreign markets.

In the '30's the U.K. was the largest single customer for electronic pro
ducts, taking about 30% of total exports; some 25% of the electronic exports
went to the U.S., and the remainder was scattered among a great number of
countries.

Since the war the U.S. has been the biggest customer, taking about one-
third of total electronic exports in the period 1947-51. Exports to the U.K.

36 accounted for only 4% of total exports. In 1952 and 1953 about half of all'
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exports went to the U.S. and 20% to the U.K. The higher share of the latter
is attributable to exports of military equipment under N.A.T.O. In 1954 the
pattern of the period 1947-51 was restored, the U.S. taking 68% and the
U.K. shghtly over 1% of the total exports of electronic products. In 1955, 53%
of all exportswent to the United States,while the United Kingdom accounted
for slightly over 2%.

3.14 The Role of Government Contracts in the Development of
the Canadian Electronics Industry

Prior to World War II, government contracts played httle or no part in
the development of the electronics industry in Canada. However, the rapid
growth of the electronics industry after the outbreak of the war was largely
the result of government contracts. Factories were built and equipped with
funds obtained through capital assistance contracts.

As a result of the large-scale cancellations of government contracts upon
the termination of hostilities, the output of the electronics industry was
severely contracted in 1945 and 1946. In later years, however, especially
since 1950, when the Korean War broke out, government contracts have
helped materially in expanding the electronics industry in Canada.

The importance of having an electronics industry in Canada is stressed
by the steadily increasing use of electronics in defence equipment. Mr. D. A.
Golden, Deputy Minister of Defence Production, stated last year: "The one
thing that can be said with absolute certainty about defence requirements of
the future is that the need for a strong electronics industry will grow steadily."

In 1955, sales to government constituted 24.8% of the total sales of the
companies that submitted information, as against 35.2% in 1954, 13.2% in
1947, and 2.8% in 1937. The greater part of the government contracts is for
dehvery of defence equipment. Most contracts are based on tenders. This
results in keen competition not only between Canadian suppliers but also
with imports from the U.S. and the U.K. Sometimes government contracts
require production in Canada and as a result new U.S. companies set up
assembhng operations in Canada, intensifying the competitive situation; on
the other hand, this regulation provides some protection to the Canadian
industry.

Where the tender system is inappropriate, for example when there is a
sole supplier or when a source of supply must be developed, delivery prices
are negotiated or a form of cost reimbursements is employed. It is our under
standing that if a cost reimbursement form of contract is used, the company
is not allowed to include in its costs expenses incurred in any development
work done prior to the letting of the contract.

A closer liaison is desirable between industry and the various depart
ments of the government connected with defence production and research. 37
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Limited and delayed disclosure on forward planning in regard to require
ments of defence departments make it difiacult for the industry to initiate
the development of new products at a date early enough to he ready for pro
duction when requirements crystallize into orders. While security considera
tions cannot be neglected, more guidance to the industry on future needs
would make easier the development of the right product at the right time by
Canadian sources of supply and might reduce the number of orders placed
with companies in the U.S.

A large percentage of the reseach and development conducted in the U.S.
is government sponsored. If a similar policy of issuing development contracts
to the Canadian electronics industry were undertaken by the Canadian gov
ernment in those cases where domestic research might economically be
carried out, it would, of course, be of considerable benefit to the industry.

3.15 Other Factors

At the present time 33 television broadcasting and over 200 radio broad
casting stations are in operation in Canada with a combined capital invest
ment of close to $60 milhon. The number of people employed by these
stations is well over 9,000. In its fiscal year 1955-56 the C.B.C. alone paid
out approximately $31 milhon to employees, artists, musicians, singers, ac
tors and script writers. According to figures released by the D.B.S., over $40
miUion was spent for advertising on radio and television in Canada in 1954.
(None of these figures is included in our totals of electronic production.)

Under the Canadian Broadcasting Act, the C.B.C. is responsible for regu
lations to control the finking up of broadcasting stations that form networks
and the proportion of time that may be devoted to advertising in broadcast
programmes. Under the same Act, applications for licences to establish broad
casting stations, or for modifications of existing stations, are only granted by
the government of Canada upon recommendations of the Board of Governors
of the C.B.C. One of the considerations involved is that there must be non

interference with the present and proposed facilities of the C.B.C. In addition,
the sale or transfer of any stock or shares held in any broadcasting station
must be approved by the government of Canada after review by the C.B.C.
Although it is generally conceded that the C.B.C. has an excellent staff and
that its technical ability is excellent, this set-up gives rise to criticism which
would not otherwise prevail.

The industry feels that this structure was responsible for the delay in the
introduction of television broadcasting in Canada. No licences were granted
for the erection of private stations until the C.B.C. was able to commence
transmitting from its own stations in Montreal and Toronto in September,
1952. In comparison, already over 100 television stations were in operation
in the U.S. in 1950. As a result the Canadian production of television re-

38 ceivers lagged some three years behind that in the U.S.
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Colour television is now making definite progress in the U.S. and the
number of hours of colour broadcasting is steadily being increased. Heavy
expenditures are involvedin the erection and running of colour stations, with
the costof construction and equipment of a station to produce and broadcast
colour television estimated at $500,000, including the cost of a new studio.
Taking into account this factor, however, the industry feels that colour tele
vision is not developing as rapidly as it might because the C.B.C. wants to
be able to produce both English and French programmes when colour trans
mission begins in Canada.

This slow development may result in a serious falling-off in television
sales commencing sometime in 1957, because the public by that time may
tend to curtail purchases of the present type of set in anticipation of the
coming of colour television. It is therefore contended by the industry that the
larger existing stations in Canada should be converted to broadcast both
colour and black-and-white programmes so that U.S. colour programmes
now transmitted in Canada in black-and-white would be made available in

colour. The cost of such a conversion is estimated at $40,000 per station.
In this way a demand for colour television receivers would be created and
the expected dip in production might be minimized.

No information is available on the number of distributors, dealers and
service technicians that is engaged in the sale and service of electronic equip
ment in Canada. The industry estimates that these functions provided in
comes of $150-200 million to Canadians in 1954. (This figure is not included
in our total of electronic production.)

The sales pattern for consumer home products has been changing in the
past few years. Manufacturers have in many instances been selling to re
tailers, via factory-owned and controlled distributors, eliminating the inde
pendent wholesaler. In centres such as Toronto, Montreal and Vancouver
the independent wholesaler has largely disappeared. There is also a strong
tendency on the part of the public to buy name brands at the neighbourhood
shop rather than at the downtown department store. This is a characteristic
of the entire durable goods industry in which the discount house with its
lower overhead has reduced distribution costs.

This changing distribution pattern, in which volume operations are
stressed, has made for intensely competitive conditions which have reduced
the mark-ups taken by wholesalers and retailers. Many retailers are now
working on a margin of 10-15%, and their operations can only be profitable
if the volume of business is large. Consequently many of the smaller retailers
who take a larger profit margin and give more service are at a serious disad
vantage, and a number of them try to make up for their sub-normal profits
by questionable practices in the service end of their bnsiness, particularly in
regard to television sets. There have been many complaints that servicemen 39
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and certain retailers are taking advantage of the situation to charge exorbi
tant and unjustified service fees, although the majority have endeavoured to
maintain their standards. The situation in part reflects the fact that there
are apparently too many manufacturers of television receivers in Canada—
yet it is equally in evidence in the U.S. where competition at the manufac
turers level is somewhat less intense.

There is a serious shortage of qualified servicemen. Service requirements
for television sets are estimated to be $35 per set in use per year. With over
two million sets in use at the present time, service requirements for television
sets alone amount already to over $70 million per annum. The problems of
servicing are expected to be greatly magnified when colour television comes
into general usage. Colour television sets are much more comphcated than
black-and-white receivers, have more tubes and much more complex circuits.
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4.1 Sales and Markets

In the postwar period the output of the electronics industry in Canada
.has risen faster than the Canadian Gross National Product. Since 1950 its

rate of growth has also exceeded that of its counterpart in the U.S. As is
illustrated in the chart, the gross value of electronic production in Canada
rose by 460% between 1947 and 1955 compared with a rise of 91% in the
G.N.P. of Canada and an increase of 260% in the gross value of electric pro
duction in the U.S. in the same period.

The rapidity of technological change, and the possibility that new pro
ducts not presently known or still in the laboratory stage will become major
products of the industry, make it difficult to predict the growth of the elec
tronics industry in Canada in the years ahead.

The president of the Radio Corporation of America stated some time
ago; "Today, for example, more than 80% of R.C.A.'s business is being done
in products that did not even exist commercially ten years ago. And in an
other ten years, regardless of the size of the industry, I beheve that a com
parable percentage of the volume will be done in products that are not now
on the market." This statement is equally true in Canada. The production of
television receivers, for example, was only started in Canada in 1949, but
in 1955 the output constituted already 43% of the gross value of electronic
production in Canada.

Moreover products of other industries are becoming electronic to a var
ious extent. Examxples are several household appliances, business machines
and aircraft. The "electronization" of other products does not necessarily
mean expanded demand for the products of existing companies in the elec
tronics field, as in many cases the outside companies start to manufacture the
electronic part of their products themselves.

Estimates on the development of the U.S. electronics industry indicates
a doubling of sales in the next decade. A similar trend is expected in Canada, 41
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which would mean sales of about $800 million per annum by 1965. Predic
tions for the longer term are very difiicult to arrive at for reasons mentioned
above. Very roughly, sales could amount to some $1,600 million by 1980.

In view of the fact that already over 96% of Canadian households have
one or more radio sets in use, the production and sales of radio receiving
sets would appear to have only limited future growth possibilities. However,
they should hold up well as a result of the increase in population, the trend
towards personal sets, and the increasing use of radios in cars and trucks.
The invention of the transistor and the development of very small long-life
batteries will allow the eventual mass production of extremely small radio
receivers, rendering obsolete the type of radio presently in use. It is expected
that the production of radio receivers in Canada will rise to some $25-30
million by 1965, as compared to $19.1 mUlion in 1955.

The demand for television sets in Canada is likely to grow, as saturation
of the market is still a long way off. According to some forecasts, about 87%
of Canadian households will have television by 1959 and some 3.4 miUion
sets will probably then be in use, as against slightly over 2 milhon sets at the
present time. The trend is to second and portable sets.

Colour television has made slow but steady progress since the N.T.A.C.
compatible system was approved in 1953. Under this system monochrome
sets can receive colour broadcasts in black-and-white and colour sets can

receive black-and-white broadcasts as well as colour. Although the amount
of colour programming in the United States is steadily increasing, the main
deterrent to the mass production of colour sets has been the high cost of
receivers. Recently, however, several sets have been brought on the U.S.
market retailing below $500. It is expected that large-scale introduction
of colour television sets in Canada will not take place before 1958. The
adoption of colour television should spur the obsolescence of monochrome
television sets in use. It is expected that the production of television receivers
in Canada will decline for a period prior to the introduction of colour tele
vision and then rise to some $140-150 milhon by 1965.

A way to amplify light is presently being developed. This is a method ,6f
increasing the brightness of a projected image without altering the strength
of its light source. By its use it will be possible for a household to have a
centrally located television receiver and outlets in each room which will per
mit the television picture to be projected onto a waU.

High-fidelity sound equipment will likely grow into an important seg
ment of the industry. And according to some forecasts the production of
record players and hi-fi equipment should amount to some $10 million by
1965.

In the next decade electronic devices will likely replace conventional
household apphances. Electronic ranges are already sold in the U.S. but their
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widespread acceptance still appears to be a long way off. Electronic air-
conditioners, refrigerators and washing machines are still in the experimental
stage. The advantage of electronic air-conditioners and refrigerators will be
their silent operation and the absence of moving parts. Electronic washing
machines will probably employ ultrasonic sound waves rather than mechan
ical agitation to dislodge dirt and film.

A new development in the field of microwave is scatter propagation,
whereby a high-power radio transmission is foeussed in a narrow beam direc
ted just above the horizon, scattering small amounts of this energy far over
the horizon. By this means it is possible to locate relay stations 200 miles
apart instead of the 30 miles presently possible. Scatter propagations may
bring the era of intercontinental television much closer. Large-scale use of
microwave equipment should develop among railroads, pipelines, and
geographically dispersed industrial enterprises, in addition to the commercial
broadcasting industry and telephone and telegraph companies.

Mobile radio equipment is finding a growing market in the transportation
industries. Trucks are being equipped with mobile two-way radio systems,
and telephones are making an appearance in private automobiles. Practically
all akplanes are radio equipped. Radar is used for determining weather con
ditions up to 150 miles ahead of aircraft and it is likely that many more
peaceful uses of radar for homes and factories will be devised in the future.

Industrial electronics is one of the most rapidly expanding segments of
the electronics industry. Some of the products are apparatus for use with
nuclear energy; equipment for radio broadcast and television telecast stations
and studios, among which are sound tape and video tape recording equip
ment; computer and data processing systems; closed-circuit television to
control industrial processes; and methods of production and control equip
ment used in connection with automated machinery and equipment.

Types of electronic equipment used in atomic energy include devices to
measure radiation, sensitive gauges, and servo-mechanisms to handle radio
active materials. As nuclear energy is expected to become an important
source of energy in the next two decades, sales of electronic gear for atomic
energy should grow rapidly.

Apart from its application in radio broadcasting, phonograph record
manufacture, and motion picture sound systems, sound tape recording equip
ment finds an expanding market in data analysis, input and storage of infor- -
mation in connection with computers, . and the programming of work
schedules for .automated machinery.

Video tape recording is a new method of recording monochrome or
colour television pictures on magnetic tape, similar in some respects to tape
recording of sound. The present market for this type of equipment includes 43
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television broadcasting stations and television film production companies.
Television programmes are recorded on a reel of magnetic tape and shipped
to network television stations, thereby doing away with costly cable trans
mission of live programmes and film developing.

Closed-circuit television makes it possible to inspect and control indus
trial processes at sites remote from the scene of operations. In medicine it
is used as a teaching aid, allowing many students to follow surgical opera
tions. In addition, closed-circuit television is employed for staff training
programmes, sales conventions and similar meetings. Its greatest prospects
for growth, however, appear likely to be in the field of manufacturing opera
tions.

Electronic data processing machines may make it possible for a store
proprietor to have all his accounts and books electronically processed. All
transactions would be recorded on a magnetic tape connected with the cash
registerand the tape sent to the bank with the bank deposits. The tape would
be fitted into an electronic data processing machme at the bank and the store
keeper would be provided with accurate figures on sales by departments,
products, model numbers and colour ranges.

One of the fastest growing fields of industrial electronics will probably
be that of electronic control equipment used in connection with automated
machinery and equipment. Electronic computers are the heart of the auto
mated processes. At the present time about 3.5% of the cost of automated
machinery bought in the U.S. is constituted by electronic control equipment,
but this percentage is rising rapidly. (See also the section on effects of auto
mation, section 4.2.)

The backlog of computer demand in the U.S. has been calculated at
$2,400,000,000, divided almostequally between small computers and the so-
called Giant Brains. Purely on the basis of comparative gross national
products Canadian demand would appear to approximate $175,000,000 (see
also Appendix B).

The use of transistors is likely to expand rapidly. The first transistorized
home and car radio receiving sets are now being introduced on the Canadian
market. Further development will probably create new applications, some of
whichheretofore have been beyond the scope of vacuum tubes. It is doubtful,
however, that vacuum tubes will be rendered obsolete. Most likely they will
continue to be used in many applications.

A developmentwhich could have a tremendous impact on the electronics
industry is the printed circuit. A printed circuit is a simphfied way of con
necting together electroniccomponents without conventional wiring. Roughly
analogous to the process of photoengraving, the various connections in an
electronic circuit can be printed on a metal plate. Those portions which are
exposed (not printed upon) can be eaten away by acid while the connecting

44 lines that are protected by "printing" remain intact. There remains a thin,
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flat latticing of complete circuits into which the appropriate components can
be plugged by automatic machinery. In doing away with masses of delicate
wiring, the printedcircuit contributes further to design simplicity and minia
turization and, in addition, permits cheaper production methods.

As is discussed in the section on imports (section 3.12), the present pat
tern in imports is likely to be maintained in years to come untilmore applied
research is conducted in Canada. As a result of lowwage rates, imports from
the U.K. could rise rapidly if that country adapted the style and designs of
its products to North American standards. However, the Canadian Patent
Act acts as a deterrent to the import of products that are manufactured in
Canada in sufficient quantities to meet demand (see the section on Patents,
section 3.11).

The prospects for exports of electronic equipment are not encouraging.
The main deterrent to exports is costs, as explained in the section on exports
(section 3.13). Canada will not likely be able to build up regular export
markets unless and until its competitive position improves.

4.2 Effects of Automation

Essentially, automiation is only a new step in the ever continuing process
of mechanization. Equipment for the automatic control of machinery has
been in use for many years. It has been applied in food processing, cigarette
making and automobile assembfing, to state a few examples. The control
equipment used has not been capable of correcting its own mistakes, how
ever. The human operator is vital to the production process, for only he can
make logical decisions and take corrective action if anything goes wrong.

The concept of feedback, the ability of control equipment to correct
mistakes, is probably the essence of automation, adding a new dimension to
mechanization. It is the capability of control equipment to check automatic
ally the dimensions or composition of the products being manufactured and
to adjust the machinery if an error is evident. This provides automatic quality
control, or inspection, of the products being produced. Machines for rolling
paper capacitors, for example, are fully mechanized; once started, they con
tinue to produce capacitors sections, wound with a uniform, predetermined
number of turns. However, the machines are not capable of correcting for
capacity changes resulting from fluctuations in such things as paper thickness
and paper density. Through the introduction of feedback controls, and thus
automation, it is possible to adjust automatically and correct the number of
turns needed to produce units that are uniform within a very small tolerance.

Through combination of electronically controlled machinery and equip
ment, fully automated production processes are made feasible. Through the
use of computers with their ability both to memorize instruction for future
use and to make a choice between several possible courses of action in ac
cordance with instructions supplied to them, a flexibility of the production 45
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process is made possible, allowing variety in the types of goods being manu
factured. '

Industries largely dealing with continuous flow processes, are readily sub
ject to automation. In industries with more diversified products, automation
involves numerical control, and this has proved to be more costly to achieve
without sacrificing the versatility so necessary in short-run production. Ex
cept for industries such as petroleum refining, flour milling, etc., automation
will be more difficult in Canada's industry and will likely lag some years
behind the U.S., because of smaller production runs.

A considerable amount of research and development is necessary in order
to be able to produce the largely custom-made control equipment required for
automated machinery. Developments in this relatively new field are likely to
be made at a rapid rate. Unless more research and development is conducted
in Canada in the future, it is clear that a major part of the control equipment
sold in Canada will be imported. However, the Canadian electronics industry
should benefit to some degree from the rising demand for control equipment
which is largely electronic.

On the other hand the introduction of automation in the U.S. electronics

industry will likely have an adverse effect on the competitive position of the
Canadian electronics industry. Few Canadian operations are large enough to
permit an expenditure on automated equipment comparable to what U.S.
companies can afford, more particularly, where frequent style changes and
technical developments tend to require frequent modifications in a production
line. One leading U.S. television manufacturer has completely redesigned its
assembly fine to obtain the fullest advantage from automated machinery.
It appears that the direct labour content of a television receiving set, which
in this instance is some 15% of the total factory cost in the U.S. at the present
time, wiU be cut in half. This would mean that the difference in costs of 12.5-
15% between Canada and the U.S. might widen to 20-25% in the next two to
three years.

It is obvious that Canadian manufacturers, whose average television
production is only one-fourth of that in the U.S., will be forced to follow
a different technique of assembly, which implies the development of a differ
ent line of television sets suitable for this technique. In order to automate
Canadian assembly lines as much as possible and to cut toohng costs, a
lengthening of production runs in Canada is necessary. This could be
achieved by freezing designs for two or three years instead of changing them
every year as has been done in Canada and the U.S. up to the present time
and will likely continue to be done in the U.S. in future. In the intervening
years the emphasis could be on styling rather than on design.

A widening of the differential in production costs will likely occur in all
lines where automation is introduced. It is expected too that upon the auto-

46 mation of the U.S. vacuum tube industry the difference in production costs
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between Canada and the U.S. will increase by about 50%. In a number of
instances where the differential is already wide, the industry states that it
may be necessary to terminate the production of certain types of vacuum
tubes in Canada.

4.3 Technology, Productivity and Personnel Requirements

The history of the electronics industry shows that technological innova
tions are made at a rapid rate. One of the latest is the printed circuit which
makes possible the automated assembly of electronic equipment.

The introduction of automation principles in the assembling operations
of electronic equipment will likely reduce the unskilled female portion of the
labour force and increase the demand for higher skilled male workers. In
view of the expected rapid growth of the electronics industry, however, a
future decline in the number of people employed by the industry does not
appear likely. An indication can be derived from the fact that in that portion
of the electronics industry in the U.S. producing television receivers, only
some 15% of the costs of a receiver is accounted for by, direct labour costs.

Assuming a quadrupling of sales in the next 25 years, from $400 million
in 1955 to $1,600 miUion by 1980 and an increase in the productivity of
labour of 2.5-3% per annum, the number of employees in the electronics in
dustry could grow from 25,000 in 1955 to 43,000 by 1980.

Reference to the section on personiiel and productivity of labour (section
3.2) indicates the disparity in the numbers of engineers who are graduated
annually from Canadian universities, as compared to the need for them. It
is evident that something specific and immediate must be done to remedy
this situation. A joint effort of government and industry appears to be neces
sary to solve the problem.

More and better research and technical facilities are required both in the
universities and in the industry. Many research men are more concerned
about adequate and proper research facilities than they are about the actual
remuneration. Similarly, greater recognition must be given to the engineering
profession if it is to attract increased personnel to handle the technical prob
lems of an industry which is growing both in size and in complexity. It is
apparent too that greater stress must be given to the teaching of science in
high schools and that the opportunities that may be open to students from
the study of science must be emphasized.

4.4 Expansion and Capital Requirements

From a technical point of view, the electronics industry in Canada should
be capable of ready expansion to meet the expected demand for its products.i
This applies'also in the case of an emergency, except for the manufacture •
of components. Assembling operations could be quite rapidly expanded, but 47
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additional specialized machinery would be needed for extension of the pro
duction of most components. Stepping up of imports of components from the
U.S. wouldlikelybe difficult, as the U.S. electronics industry would naturally
be served first. Hence the view of certain leaders in the Canadian electronics

industry that a greater reserve capacity for the manufacture of components
in Canada is necessary. One of the major U.S. manufacturers of components
has three shadow factories which, it maintains in readiness for possible war
time requirements or in case any of the other factories would be destroyed
in an aerial attack.

As calculated in the section on plant and equipment (section 3.1), the net
investment in fixed assets and working capital of the Canadian electronics
industry in 1955 amounted to some $130 million. To finance the expected
doubling of factory sales to about $800 million in the next decade, another
$130 million would be needed if the present capital turnover ratio is main
tained.

Based on a net profit before taxes figure of 5% (in 1955 it was'4.69% and
in 1954 5.50%), accumulated net profits in the next decade would amount
to $300 million. Roughly half of it would have to be paid in income taxes.
Under the assumption that one half of the net profits after taxes will be paid
out in dividends, about $75 million would be available to finance the pro
jected expansion. According to our survey, depreciation charges accounted
for about 1.3% of the sales dollar in 1955. Under the assumption that this
percentage will remain the same in the next ten years, funds created in this
way would amount to some $78 million. However, it would not appear likely
that the funds generated out of depreciation charges will be available for ex
pansion purposes to any great extent. Since the rate of obsolescence in the
electronics industry is high in comparison to most other industries, replace
ment of machinery and equipment will likely absorb all the funds created out
of depreciation charges. As a result some $55 million will have to be pro
vided by outside financing.

However, this figure may be on the conservative side. In the first place,
it is likely that more capital relative to sales will be employed in future than
there is at the present time. Secondly, in the light of past experience, a profit
figure of 5% of sales appears to be too high to be maintained throughout the
next decade.

The greater part of the future expansion is likely to take place in the
geographical regions in which the electronics industry is presently located.
There has been some tendency towards de-centralization within the over-all
area during the (ast few years. Future trends in location will largely depend
on the centres of population.
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REPORTING COMPANIES

Acme Electric Corporation^ Toronto,Ont.
Aerovox Canada Limited Hamilton, Ont.
Canadian Admiral Corporation Limited Port Credit,Ont.
Canadian Aviation Electronics Limited Montreal, Que.
Canadian General Electric Company Limited Toronto, Ont.
Canadian Marconi Company Montreal, Que.
Canadian Radio Manufacturing Corp'n. Limited Toronto, Ont.
Canadian Westinghouse CompanyLimited Hamilton, Ont.
Cossor (Canada) Limited^ Halifax, N.S.
Delhi Metal Products Limited^ Delhi, Ont.
Dominion Electrohome Industries Limited Kitchener, Ont.
Hunt Capacitors (Canada) Limited Ajax, Ont.
Neosid (Canada) Limited Toronto, Ont.
Northern Electric Company Limited Belleville, Ont.
Philco Corporation of Canada Limited Toronto, Ont.
R.C.A. Victor Company Limited Montreal, Que.
Sparton of Canada Limited '̂ London, Ont.
Standard Television Products Limited Kitchener, Ont.

^Not reporting for 1955.
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Confidential Questionnaire for Compilation of Over-all
Electronics Industry Data

(Individual company figures wiH be retained in strictest confidence and only
over-all industry totals and averages will be used in the Commission's study
of Canada's' Electronics Industry)—^Not to include electrical apparatus and
power equipment, white goods or appliances (other than radio, T.V. and
Phonos).

A. Breakdown of Sales Dollar for Fiscal Years

1. Net Sales /

• (a) Gross sales not including sales and excise taxes
paid and less returns and allowances $

(b) Service and parts in connection with sales in (a) $

2. Other Income $

Total 1 and 2 $.

3. Wage and Salaries $.

4. Employee Benefits $.

5. Materials (including raw materials, finished and
semi-finished parts, materials consumed in process
ing and packaging and shipping material; but not
including shop and factory supplies to be included
in 6 or substantially complete end products to be in
cluded in 7) ^ $.

6. Other expenses (including shop and factory supplies,
power, water, municipal taxes, maintenance repahs

, to buildings, machinery and office equipment, ad
ministration and selling expenses not included in 3,
including charitable donations and interest expense) $.

7. Substantially complete end products purchased for
resale $.

8. Depreciation $,

9. Taxes on Income (Dominion and Provincial) $.

10. Dividends (declared on Preferred or Common $.
.shares) $.

11. Retained in Business (that amount of year's income
not paid out in dividends) $.

Total 3-11 (should equal total 1 and 2) $ 53
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B. General Information

12 Percentage of Net Sales (total of 1 (a) and 1
(b) to Government)

13. Amount Paid in Sales and Excise Taxes $.

14. Cost of product engineering, development and re
search $..

15. Total value of capital expenditures $.,

16. Number of employees in 1955 (average over 12
months) hourly-paid Male

Female

salaried Male

Female

17. Average hourly wage-rate in 1955 (inclusive of
employee benefits) $.

18. Total investment in plant and equipment (invest
ment after deducting depreciation in land, buildings
and equipment) $.

19. Total investments (total assets less depreciation, and
actual liabilities other than funded or long term
indebtedness) $.

Company Name: Date:



Appendix B

ELECTRONIC COMPUTERS

An electronic computer is an electronic device or group of devices which
can receive information into its circuitry, perform mathematical or logical
operations entirely within itself and deliver information out of its system in
some usable form. If given proper instructions, electronic computers can
solve problems much more rapidly and accurately than human operators.

Basically the electronic computer is not unlike an ordinary desk calcu
lator. It can perform the same functions, e.g. addition, subtraction, multipli
cation and division. The following features of the modem electronic compu
ter, however, give it special usefulness.

(1) The ability to store large quantities of numeric and alphabetic in
formation for future reference.

(2) The ability to make decisions or to choose, according to supplied
criteria from among several possible courses of aetion. This feature permits
the use of flexible machines turning out varied end products.

(3) The ability to perform long sequences of functions without human
intervention. These sequences can be repeated as often as desired.

(4) The ability to correct its own errors, called feedback. A computer
having feedback can check for accuracy the dimensions or composition of
products being manufactured against given standards, and adjust the machine
it supervises without intervention of a human operator.

All functions are carried out at a tremendous speed: a typical large
computer can multiply approximately 830 pairs of 5-flgure numbers in one
second.

The electronic computer does not operate by itself but is surrounded by
a multitude of associated equipment for input, output and storage of infor
mation, a substantial part of it electronic.

There are two basic kinds of computers: the analogue and digital elec
tronic computer.

In an analogue computer, input is a physical quantity, such as an electric
current or moving mechanical parts, output is a number, and the calculator
follows some mathematical law which it was specifically instructed to follow.
For example, an automobile speedometer is a mechanical analogue computer
that measures a force developed by the turning of the driveshaft and converts
it into a specific number on the dial. In the same way the gasoline gauge
provides a constant analogy to the vehicle's gasoline reserve. In these exam
ples the answer is implicit in the design of the computer. 55
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In a digital computer, input and output data must be in the form of
numbers and the computer follows the laws of arithmetic. It can be used
to solve complicated mathematical problems.

When many calculations must be made which follow a specific mathe
matical law or series of laws, the analogue computer is adequate and usually
less complicated than the digital. On the other hand, when a series of prob
lems involves different laws or a different sequence of laws, the digital com
puter is far more adaptable, because of its inherent flexibility. Digital
computers can bemanufactured inlarge quantities with only minor modifica
tions to meet particular needs. In contrast, analogue computers must be
individually designed for each specific use.

In the U.S. already over 3,000 computers of all sizes are in operation.
Together with those to be delivered within the next two years, they represent
a $1 billion investment.

Computers are now used in petroleum refineries to balance the variables
involved in refining; e.g., the grades and amounts of crude oil pumped in,
theplant's characteristics and thetypes ofspecifications of finished petroleum
products required. The computer will interpret and account for all the con
stantly changing factors that occur rapidly and simultaneously in a refinery
and in this way increase production efficiency.

A major chemical company in the U.S. uses a computer for technical
calculations, general accounting records, financial reports, departmental ex
pense reports, production cost reports and plant service accounts. In addition
thecomputer is used for thepreparation of statements of sales, costs of goods
sold, gross profit by products and over-aU sales analysis.

A leading car maker is using a computer to work out the cheapest dis
tribution pattern from plant to dealer. Some 8,000 unknowns are involved,
details of plant production schedules, orders, inbound freight costs for parts,
assembly plant production costs, cost of shipping finished cars, and the like.
The use of a computer to work out the problem has resulted in substantial
savings in distribution costs. '

Other uses of electronic computers include inventory control, payroll
• accounting, continental defence systems and the automated production of

automobile engines. New applications are steadily being developed. Main
uses in Canada at the present time include those in oil refining and in the
production of automobile engines.

The development of the computer has induced the setting up of service
centres. Companies that have not enough work to justify the cost of their own

56 computer can buy time on the staffed computer of the centre.



Appendix C

MILITARY ELECTRONIC EQUIPMENT

Prior to World War II very little militar}' equipment was produced in
Canada, but after the outbreak ofthe hostilities the industry switched rapidly
to the manufacture of electronic equipment for military use. After the war
the production ofmilitary equipment was practically abandoned again, to be
resumed only upon the outbreak of the Korean War. In the years that fol
lowed a substantial amount of military equipment was turned out for
N.A.T.O. countries.

The use ofelectronics in defence equipment is steadily increasing. Appli
cations include radar, communication equipment, navigation systems, gun
fire control systems, underwater systems and guided missile controls. "

The cost of electronic equipment as a percentage of the total cost of
mihtary aircraft has risen steadily in the past and will likely rise further in
the future. The electronic equipment of the CF-100 all-weather interceptor,
presently in use by the R.C.A.F. costs over $100,000. It is expected that the
cost of electronic equipment for the CF-105, the probable successor to the
CF-100, will be in excess of $300,000.

The greater part of the cost of guided missiles is accounted for by elec
tronic equipment. Electronic devices are needed for guidance, stabilization
and flight control, for engine control, system programming, flight simulation
and range testing. In addition, manufacturers of guided missiles must install
computers to solve the equipment problems of flight research.

Estimated expenditures on aircraft and missiles by the U.S. armed forces
for the fiscal years 1956 to 1958 show the increased emphasis on guided
missiles.

1956 est. 1957 est. 1958 est.
(million dollars)

Aircraft 6,880 6,571 5,000
Guided missiles 918 1,276 2,800
Research and development^ 1,370- 1,430 2,000

Uncludes research and development on missiles of about $250 million annually.

No estimates are available for Canada, but our guided missile programme is
known to be expanding materially.

The Mid-Canada fine andDEW line (Distant Early Warning) now being
installed from,coast to coast in the North of Canada are essentially radar
systems for early detection of all aircraft entering the North American con
tinent. The two systems will supplement the Pinetree radar system, which
stretches from coast to coast just north of Montreal. With the increasing 57
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speed of aircraft the Pinetree line has become inadequate. Recently it was
announced that the 3,000 mile DEW line, which wiU cost $400 million, is
to be extended by 1,500miles to cover the Aleutian Islands.

A system, called SAGE (Semi-Automatic Ground Environment) is now
under development. It wiU comprise theradar systems, discussed in thefore
going, plus many more which feed data into a computer. This computer will
then instruct interceptors, guided missiles or other weapons along precise
lines.

Sales of military electronic equipment to the Canadian Department of
Defence Production are running at an estimated rate of $110 milhon per
year. A substantial part of these deliveries, however, originates from imports.

In view of the trend to guided missiles, supersonic aircraft, automatic
gunfire and bombing control, and reliable countermeasures, all of which are
essentially electronic systems subject to rapid obsolescence, the demand for
military electronic equipment should take an even increasing share of future
defence expenditures. It is important to note in passing that the electronic
component of defence equipment is increasing with extreme rapidity.



Appendix D
OTHER STUDIES TO BE PUBLISHED

BY THE ROYAL COMMISSION

Output, Labour and Capital in the Canadian Economy —
by Wm. C. Hood and Anthony Scott

Canadian Energy Prospects —
by John Davis

Progress and Prospects of Canadian Agriculture —
by W. M. Drummond and W. Mackenzie

The Commercial Fisheries of Canada —
by The Fisheries Research Board and The Economic
Service of The Department of Fisheries of Canada

The Outlook for the Canadian Forest Industries —
by John Davis, A. L. Best, P. E. Lachance,
S. L. Pringle, J. M. Smith, D. A. Wilson

Mining and Mineral Processing in Canada —
by John Davis

Canadian Secondary Manufacturing Industry —
by D. H. FuUerton and H. A. Hampson

The Canadian Primary Iron and Steel Industry —
by The Bank of Nova Scotia

The Canadian Automotive Industry—
by The Sun Life Assurance Company of Canada

The Canadian Agricultural Machinery Industry —
by J. D. Woods & Gordon Limited

The Canadian Industrial Machinery Industry —
by Urwick, Currie Limited

The Canadian Electrical Manufacturing Industry —
by Clarence L. Barber

The Canadian Primary Textiles Industry—
by National Industrial Conference Board (Canadian Office)

The Canadian Construction Industry —
by The Royal Bank of Canada

The Canadian Chemical Industry —
by John Davis

The Service Industries —

by The Bank of Montreal
59-
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Probable Effects of Increasing Mechanization in Industry —
by The Canadian Congress of Labour, now
The Canadian Labour Congress

Labour Mobility —
by The Trades and Labour Congress of Canada, now
The Canadian Labour Congress

Skilled and Professional Manpower in Canada, 1945-1965
by The Economics and Research Branch, Department
of Labour of Canada

Transportation in Canada —
by J-C. Lessard

Industrial Concentration — ,
by The Canadian Bank of Commerce

Housing and Social Capital —
by Yves Dube, J. E. Howes and D. L. McQueen

Financing of Economic Activity in Canada —
by Wm. C. Hood with the collaboration of

I J. V. Poapst and L. M. Read '

Certain Aspects of Taxation Relating to Investment in
Canada by Non-Residents —

by J. Grant Glassco of Clarkson, Gordon & Co.,
Chartered Accountants

Consumption Expenditures in Canada —
by David W. Slater

Canada's Imports —
by David W. Slater

The Future of Canada's Export Trade^ —
by R. V. Anderson

Canada-United States Economic Relations^ — •
by Irving Brecher and S. S. Reisman

Canadian Commercial Policy^ —
by J. H. Young

Some Regional Aspects of ,Canada's Economic Development —
by R. D. Howland

The Nova Scotia Coal Industry —
by Urwick, Currie Limited

Canadian Economic Growth and Development from 1939 to 1955 •
by J. M. Smith

iThis is one of a series of three studies on Canadian international economic relations prepared under
50 the direction of S. S. Reisman.
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Table H

CANADIAN PRODUCTION OF CONSUMER HOME PRODUCTS

Radio
receiving sets

T.V.
receiving sets Record players Total

(1,000 ($l,000a) (1,000 ($1,000) ($1,000 ($l,000a) ($l,000a)
units) units) units)

1925. ... .. 49 2,278 — — n.a. n.a. n.a.

1926. . .. .. 42 2,253 — — n.a. n.a. n.a.

1927. . .. .. 48 3,749 — — n.a. n.a. n.a.

1928. . .. .. 81 7,486 — — n.a. n.a. n.a.

1929. . .. .. 150 15,604 — —
n.a. n.a. n.a.

1930. . .. .. 170 19,197 —
— n.a. n.a. n.a.

1931.... .. 292 18,556 — — n.a. n.a. n.a.

1932.... .. 121 6,809 — — n.a. n.a. n.a.

1933. ... .. 112 4,401 — — n.a. n.a. n.a.

1934.... .. 189 8,196 — — n.a. n.a. n.a.

1935. . .. .. 191 9,493 — —
n.a. n.a. n.a.

1936.. .. .. 254 11,388 —
— n.a. n.a. n.a.

1937.... .. 289 11,697 — — n.a. n.a. n.a.

1938.... .. 243 8,802 — — n.a. n.a. n.a.

1939.... .. 349 8,678 —' — n.a. n.a. n.a.

1940.... .. 485 11,268
— —

n.a. n.a. n.a.

1941. . .. .. 386 9,215 — n.a. n.a. n.a.

1942.... .. 177 4,682 — — n.a. n.a. n.a.

1943.... 1 19 — — — —
19

1944.... — — — —

—

—

1945.... .. 50 979 — —
n.a. 492 1,471

1946 .. 603 15,760 n.a. 1,992 17,752

1947.... .. 984 33,063 — 91 1,926 34,989
1948 .. 639 25,411 1 29 561 25,973
1949.... .. 791 29,412 9 2,010 75 1,314 32,736
1950.... .. 821 33,498 33 7,765 44 1,057 42,320

1951.... .. 628 29,635 49 12,902 60 1,412 43,949
1952 .. 568 22,179 142 30,073 76 1,718 53,970
1953 .. 737 28,021 392 81,305 75 2,096 111,422
1954.. .. .. 488 16,509 611 105,682 116 2,939 125,130
1955p... .. 579p 19,125p 852p 129,081 n.a. n.a. n.a.

p = preliminary

a. In factory prices.

Source: Dominion Bureau of Statistics: "The electrical apparatus and supplies Industry.'*



Table HI

CANADIAN PRODUCTION OF VACUUM TUBES

Radio & T.V. receiving tubes

(1,000 units) ($1,000)

1929 2,924 3,100
1930 3,116 3,181
193 1 3,297 2,298
1932 2,747 1,611
193 3 1,731 1,023
1934 2,368 1,390

193 5 2,184 1,181
1936 2,952 1,546
1937 3,321 1,760
193 8 1,970 1,108
1939 2,527 1,247

1940 4,118 1,814
1941 3,268 1,497
1942 3,442 1,278
1943 4,106 2,256
1944 5,905 3,746

1945 5,679 3,281
194 6 5,933 2,438
1947 7,985 3,747
1948 4,041 1,831
1949 4,683 2,787

195 0 8,182 4,964
1951 9,977 5,216
1952 7,221 4,673
195 3 12,803 8,477
1954 11,369 6,608
195 5 16,000e 9,300e

Other vacuum
tubesa

($1,000)

175
257
110
74
66
94

94
84
67
93
91

73
305

2,323
7,491

10,007

7,742
14
52
36

518

907
1,066
2,458b
5,535
7,517

12,700e

Total
($1,000)

3,275
3,438
2,408
1,685
1,089
1,484

1,275
1,630
1,827
1,201
1,338

1,887
1,802
3,601
9,747

13,753

11,023
2,452
3,799
1,867
3,305

5,871
6,282
7,131

14,012
14,125
22,000e

e = estimate

a. Includes rectifier, transmitting and special purpose tubes and since 1949 television picture tubes.

b. Among which 120,000 television picture tubes valued at $2,325,000.

Source: Dominion Bureau of Statistics: "The electrical apparatus and supplies Industry."
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Table IV

FLUCTUATIONS IN THE PRODUCTION OF THE CANADIAN

ELECTRONICS INDUSTRY AS COMPARED TO THOSE

IN THE PRODUCTION OF ALL CANADIAN

MANUFACTURING INDUSTRIES

($ million) (index 1937-39 = 100) ($ million) (index 1937-39 = 100)

1929.. ... 3,883 112 15.5 119
1930...,,.. 3,280 94 23. Oe 177
1931.. ..,.. 2,555 73 • 22.Oe 169
1932.. ..... 1,980 57 9.5e 73
1933.. ..... 1,954 56 6.2 48
1934.. ., .. 2,394 69 10.4 80

1935.. .. .. 2,654 76 12.4 96
1936.. .. .. 3,002 86 13.8 107
1937.. .. .. 3,625 104 15.3 118
1938.... .. 3,338 96 11.9 92
1939.'. .. .. 3,475 100 11.8 91

1940.... .. 4,529 130 16.4 126
1941.. .. .. 6,076 175 17.1 - 132
1942. . .. .. 7,554 217 36.6 282
1943.. .. .. 8,733 251 69.0 531
1944. . .. .. 9,074 261 114.8 883

1945. . .. .. 8,250 237 51.7 398
1946.... .. 8,036 231 35.0 270
1947.... .. 10,081 290 53.2 409
1948. . .. .. 11,875 341 36.1 . 277
1949.... .. 12,480' 359 47.3 364

1950. . .. .. 13,818 397 62.3 479
1951.... .. 16,392 471 79.1 608
1952. . .. .. 16,983 488 123.1 947
1953.... .. 17,785 511 207.6 1,597
1954.... .. 17,498 503 242.6 1,866
1955. . .. n.a. n.a. 300.Oe 2,308

e = estimate

Source: Dominion Bureau of Statistics.



Table V

CANADIAN RATES OF CUSTOMS DUTY FOR MACHINERY

AND EQUIPMENT USED IN THE ELECTRONICS INDUSTRY

(percentage)

Tariff - British Most Favoured
item Preferential Nation General

427 All machinery, composed wholly or in ,
part of iron or steel n.o.p., and
complete parts thereof 10 22.5 35

427a. All machinery, composed wholly or in
part of iron or steel n.o.p. of a class
or kind not made in Canada; complete
parts of the foregoing free 7.5 35

427k. (1) machinery of a class or kind made
in Canada for working metal by
turning, milling, grinding, drilling,
boring, planing, shaping, shearing or *
pressing and accessories and attach
ments therefore; parts of the
foregoing 10 22.5 35
(2) same as (1) of a class or kind not
made in Canada free 7.5 35

445k. Electric apparatus and complete parts
thereof n.o.p 15 22.5 30

445n. Electrical instruments and apparatus
of precision of a class or kind not
ma& in Canada, e.g.,metersor gauges
for indicating and/or recording free 15 30

Source; The Customs Tariff Act.
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Table Vn

CANADIAN PRODUCTION, TRADE AND DOMESTIC

DISAPPEARANCE OF ELECTRONIC PRODUCTS

Imports Exports
Gross value as % of as % of
of Canadian Domestic^ domestic Canadian

Years production Imports Exports disappearance disappearance production

(millions of dollars) (percentage)

1929.. 15.5 10.7 —. 26.2 40.8
1933.. 6.2 1.2 0.2 7.2 16.7 3.2

1934.. 10.4 1.9 0.2 12.1 15.8 1.9
1935.. 12.4 2.0 0.2 14.2 14.1 1.6

1936.. 13.8 2.7 0.3 16.2 16.7 2.2

1937.. 15.3 3.4 0.3 18.4 , 18.6 2.0

1938.. 11.9 3.0 0.3 14.6 20.6 2.5

1939.. 11.8 3.4 0.2 15.0 22.7 1.7

1940.. 16.4 4.2 0.2 20.4 20.6 1.2

1941.. 17.1 5.4 0.9 21.6 25.0 5.3

1942.. 36.6 7.8 22.1 22.3 34.9 60.9

1943.. 69.0 22.4 36.8 54.6 40.9 53.0

1944.. . 114.8 33.5 52.8 95.5 35.0 46.0

1945.. 51.7 15.9 36.9 • 30.7 57.0 71.5

1946.. 35.0 12.3 9.7 37.6 33.9 27.6

1947.. 53.2 15.7 3.4 65.5 24.0 6.4

1948. . 36.1 9.7 2.8 43.0 22.5 7.8

1949. . 47.3 12.7 3.3 56.7 22.4 7.0

1950. . 62.3 18.1 3.9 76.5 23.7 6.2

1951.. 79.1 25.5 4.0 100.6 25.3 5.1

1952.. . 123.1 35.9 14.9 144.1 24.9 12.1

1953. . . 207.6 78.0 25.4 260.2 29.9 12.2

1954. . . 242.6 90.5 9.7 323.4 28.0 4.0

1955p. . 300.0 95.1 7.3 . 387.8 24.5 2.4

p = preliminary

a. Domestic disappearance is defined as the gross value of Canadian production plus imports minus
exports.

Source: Dominion Bureau of Statistics and calculations of Canadian Business Service,
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Table VUl

SUMMARY OF CANADIAN IMPORTS OF ELECTRONIC

PRODUCTS

(thousands of dollars)

Years ended From
Mar. 31 U.S.

1927 3,512
1928 4,494
1929 7,072
193 0 11,961
193 1 8,680
1932 4,266
193 3 1,117

Years ended
Dec. 31

193 3 1,185
1934 1,746
193 5 1,887
193 6 2,533
1937 3,112
193 8 2,744

1939 3,294
1940 4,022
1941 -5,263
1942 ' 7,570
1943 21,839

1944 *. 32,556
1945 14,220
194 6 11,881
1947 15,245
1948 8,937

1949 12,310-
195 0 16,705
195 1 23,628
195 2 33,438
195 3 73,542
1954 • 83,966
195 5 88,130

Source: Trade of Canada.

From
U.K.

145
149
142
120
105
49
48

49
99

107
131
241
209

127
206
155
261
519

988
1,628

346
435
787

395
1,288
1,677
2,090
3,872
5,524
5,696

From other
countries

55
37
53
73
56
34

7

4
31
53
14

27
110
223
376
575
973

1,301

.Total

3,712
4,680
7,267

12,154
8,841
4,349
1,172

1,238
1,853
2,001
2,669
3,360
2,958

3,429
4,235
5,419
7,835

22,358

33,544
15,852
12,258
15,733
9,738

12,732
18,103
25,528
35,904
77,989
90,463
95,127



Table IX

CANADIAN IMPORTS OF RADIO-RECEIVING SETS

(Tariff item 44Sd Statistical class No. 6173)

From U.S. From U.K. From other
countries

Total

(1,000 ($1,000) (1,000 ($1,000) (1,000 ($1,000) (1,000 ($1,000)
units) units) units) units)

1937a 5 • 136 — 1 — — 5 137

1938 8 184 — — — — 8 184

1939, .. 10 207 — 1 — ,— 10 208

1940 7 165 .—. 3 .— — 7 168

1941 2 109 — — — — 2 l09
1942, . 1 72 — 17 — — 1 89

1943b 3 2,245 1 34 — ,— 4 2,279
1944b, , , , 1 1,019 — 46 — — 1 1,065
1945b 1 471 — 37 — ,— 1 508

1946. , 23 801 — 2 —. — 23 803

1947 68 2,213
—

1
— —

68 2,214

1948 2 267 3 ^— 1 2 271

1949 2 187 — 16 — — 2 203

1950 3 206 — 48 — . — 3 254

1951. . , 9 550 32 — 1 9 583

1952 17 1,154 2 190 — 1 19 1,345
1953e 23 1,204 1 37 — 13 24 1,254
1954 , , , 14 852 1 43 1 26 16 921

1955 37 1,185 1 36 2 84 40 1,305

a. Prior to April 1, 1937 incorporated in "Radio and wireless apparatus n.o.p."

b. Dollar values indicate that in these war years D.B.S. was recording imports of military-type radio
receivers rather than home sets.

c. Includes television receivers prior to 1953.

Source: Trade of Canada.

Table X

CANADIAN IMPORTS OF TELEVISION RECEIVING SETS

(Tariff item 445d Statistical class No. 6174)

From U.S.

(1,000
units)

1953a 15
195 4 '... 19'
1955 6

($1,000)

1,936
2,075

512

From U.K.

(1,000
units)

($1,000)

317
4
1

a. Prior to 1953 incorporated in "Radio receiving sets."

Source: Trade of Canada.

From other
countries

(1,000 ($1,000)
units)

Total

(1,000
units)

17
19

6

($1,000)

2,253
2,080

513
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CANADIAN IMPORTS OF RADIO TUBES"

(Tariff item 445d Statistical class No. 6166)

From
U.S.

From
U.K.

From other
countries

Table XI

Total

Years ended (1,000 ($1,000) (1,000 ($1,000) (1,000 ($1,000) (1,000 ($1,000)
Mar. 31 units) units) units) units)

1927 n.a. 106 n.a. 22 n.a. 6 n.a. 134
1928 n.a. 183 n.a. 24 n.a. 3 n.a. 210
1929 n.a. 220 n.a. 26 n.a. 1 . n.a. 247
1930 n.a. 551 n.a. 29 n.a. n.a. 580
1931 n.a. ' 216 n.a. 21 n.a. — n.a. 237
1932, , 88 83 —. . 10 88 93
1933 65 56 — 5 — — 65 61

Years ended
Dec. 31

1933
1934
1935
1936
1937
1938.....,

1939
1940
1941
1942.;...
1943

1944
1945
1946
1947
1948

1949
1950
1951
1952
1953
1954
1955

119
266
460
564
483
440

1,124
989

1,496
1,298
2,137

3,921
1,668
1,488
3,701

937

1,307
1,694
2,530
2,706

12,335
6,871

13,682

84
154
247
265
281
212

582
494
798

1,106
2,705

5,914
2,346
1,162
1,750

710

1,284
1,592
3,310
4,855

14,230
8,476

12,324

1

4

4
42

2

66
22

22
24
26
19

. 1
11
25
10

1

4
1
4
3

31

26
128

4
2

1

17
39
25

59
450
206

.105

1
52
23

24
100
316
691

1

7
22
17
46
38

121
205

119
266
461
566
484
440

' 1,125
989

1,496
1,299
2,141

3,925
1,710
1,488
3,702

938

1,310
1,812
2,575
2,752

12,459
7,213

14,392b

84
155
258
290
291
213

586
495
802

1,109
2,736

5,940
2,474
1,166
1,752

712

1,308
1,653
3,352
4,960

14,718
8,803

12,634

a. Includes radio transmitting and speciai purpose tubes. Does not include television picture or camera
tubes. •

b. Inciudes approximateiy 12 miilion receiving tubes.

Source: Trade of Canada.



Table XII

CANADIAN IMPORTS OF PARTS FOR RADIO RECEIVING SETS

(Tariff item 445o Statistical class No, 6175)

(thousands of dollars)

From From From

Year U.S. U.K. other countries Total

1939a 274 4 — 278

1940 ..., 720 5 — 725

1941 964 6 — 970

1942 , , 916 5 — 921

1943 1,473 1 — 1,474
1944 ,, 2,040

— —
2,040

1945 1,125 1,125
1946 2,471 — 6 2,477
1947 2,562 6 7 2,575
1948 1,969 4 — 1,973
1949 2,886 8 — 2,894
1950 , , 4,101 53 5 4,159

1951 ,,,, 3,845 116. 93 4,054
1952 3,168 66 178 3,412
1953 , , 10,508 189 193 10,890
1954 10,444 404 209 11,057
1955 , , 7,807 713 382 8,902

a. Prior to April 1939 incorporated in "Radio and wireless apparatus n.o.p.'

Source: Trade of Canada.
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Table XIII

CANADIAN IMPORTS OF PARTS FOR RADIO TUBES

(Tariff item 445p, q, and s—Statistical class No. 6176)

(thousands of dollars)

. From From From
Year U.S. U.K. other countries Total

1939a 103 1 104
1940 225 — — 225
1941 745 — 745
1942 1,117 1 — 1,118
1943 2,558 1 — 2,559
1944 3,600

— —
3,600

1945 1,398 4 1,402
1946 644 —' — 644
1947 512 512
1948 274 — — 274
1949 590 — — 590
1950 1,205

—

1,205

1951 ... 1,597 2 1 1,600
1952 1,870 1 6 1,877
1953 3,644 1 11 3,656
1954 ... 4,763 7 6 4,776
1955 6,250 5 14 6,269

a. Prior to April 1939 incorporated in "Radio and wireless apparatus n.o.p."

Source: Trade of Canada.

Table XIV

CANADIAN IMPORTS OF SOUND EQUIPMENT

(Tariff item 445k Statistical class No. 6177)

(thousands of dollars)

From From From
Year U.S. U.K. other countries Total

1948a ,, 347 3 350

1949 602 20 — 622
1950 727 13 1 741

1951 1,120 15 1 1,136
1952 1,290 49 16 1,355
1953 1,921 69 3 1,993
1954 2,518 125 51 2,694
1955 2,686 83 38 2,807

a. Prior to 1948 in "Electrical apparatus n.o.p."

72 Source: Trade of Canada.



Table XV

CANADIAN IMPORTS OF RADIO AND WIRELESS APPARATUS
n.o.p.

(Tariff item 445d Statistical class No. 6167)

(thousands of dollars)

Years ended From From From

Mar. 31 U.S. U.K. other countries Total

1927 , 2,457 96 21 2,574
1928 3,384 104 • 3 3,491
1929 5,602 90 — 5,692
1930 9,869 lA - 33 9,976
1931 66 42 7,845
1932 , 4,004 32 31 4,067
1933 1,005 36 2 1,043

Years ended
Dec. 31

1933 1,064 44 1 1,109
1934 1,554 85 3 1,642
1935 1,607 86 2 1,695
1936 2,169 87 1 2,257
1937a 2,506 214 2 2,722
1938 1,919 195 1 2,115

1939b 1,768 110 1 1,879
1940 , 2,024 192 — 2,216
1941 2,428 128 1 2,557
1942 4,152 220 4 4,376
1943 12,797 451

—
13,248

1944 19,873 916 20,789
1945 8,667 1,459 — 10,126
1946 5,384 315 . 13 5,712
1947 6,486 392 30 6,908
1948 4,859 768 12 5,639

1949 6,435 331 17 6,783
1950 8,264 1,104 81 9,449
1951 12,082 1,463 87 13,632
1952 20,129 1,716 127 21,972
1953 38,604 2,783 308 41,695
1954 53,258 4,700 496 58,454
1955 55,879 4,706 417 61,002

a. In April, 1937 the imports of radio receivers were put into a separate classification.

b. In April, 1939 the imports of parts for radio receivers and tubes were put into separate classifications.

Source: Trade of Canada,
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Table XVI

CANADIAN IMPORTS OF PHONOGRAPHS, GRAMOPHONES

AND PARTS

(Tariff item 597a (2) Statistical class No. 9120)

(thousands of dollars)

Years ended From From From
Mar. 31 U.S. U.K. other countries Total

1927 949 27 28 1,004
1928 927 21 31 979
1929 1,250 26 52 1,328
1930 1,541 17 40 1,598
1931 727 18 14 759
1932 179 7 3 189
1933 56 7 5 68

Years ended
Dec. 31

1933 37 5 3 45
1934 38 13 5 56
1935 33 10 5 48
1936 99 19 4 122
1937 189 16 5 210
1938 429 13 4 446

1939 360 7 7 374
1940 394 5 7 406
1941 219 17 — 236
1942 207 15 — 222
1943 61 1

—
62

1944 110 110
1945 213 — 4 217
1946 1,419 25 12 1,456
1947 971 34 16 1,021
1948 416 8

—
424

1949 326 3 3 332
1950 492 31 1 524
1951 691 24 23 738
1952 473 9 2 484
1953 655 26 9 690
1954 796 35 63 894
1955 593 47 161 801

Source: Trade of Canada.



Table XVII

CANADIAN IMPORTS OF PHONOGRAPHS COIN OPERATED

(Tariff item 597a (2) Statistical class No. 9124)

Year From
U.S.

1947a 751
1948 95
1949 . —
1950 118
1951 433
1952 499
1953 840
1954 784
1955 894

(thousands of dollars)

From
U.K.

From
other countries

a. Included in "Phonographs, gramophones and finished parts*' prior to 1947.

Source: Trade of Canada.

Total

751
95

118
433
499
840
784
894

Table XVIII

SUMMARY OF CANADIAN EXPORTS OF ELECTRONIC PRODUCTS

V (thousands of dollars)

Countries Total

Year U.S. U.K. Other Inch of re-exports Re-exports

1934.. 37 84 59 180 37
1935. . 63 69 77 209 46
1936. . 51 157 131 339 49
1937. . 60 99 99 258 ' 57
1938. . 76 33 170 279 80
1939. . 83 15 101 199 84

1940. . 47 43 79 169 42
1941.. , 159 429 313 901 134
1942.. 19,713 1,473 928 • 22,114 126
1943.. 27,981 5,225 3,560 36,766 539
1944.. 19,203 23,466 10,098 52,767 1,246

1945. . 3,651 25,659 7,581 36,891 848
1946. . 1,099 7,893 757 9,749 360
1947. . 464 359 2,589 3,412 396
1948. . 481 71 2,265 2,817 299
1949. . 642 136 2,697 3,275 255

1950. . 2,048 40 1,797 3,885 445
1951. . 2,073 109 1,854 4,036 553
1952. . 6,842 2,344 5,692 14,878 543
1953.. 13,251 5,947 6,177 , 25,375 1,423
1954. . 6,676 128 2,888 9,716 1,335
1955 3,840 161 3,252 7,253 1,433

Source: Trade of Canada. 75
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Table XX

CANADIAN EXPORTS OF RADIO AND WIRELESS APPARATUS
n.o.p.

(Statistical class No. 6460)

(thousands of dollars)

Total

Year
To To To Incl. of Of which

U.S. U.K. other countries re-exports re-exports

1934a 35 84 56 175 35 ~
1935 46 69 76 191 46
1936 49 157 129 335 47
1937 58 99 98 255 56
1938 70 33 168 271 78
1939b 65 7 89 161 70

1940 • 34 36 56 126 •35
1941 148 426 121 695 121
1942 ... 19,676 1,471 853 22,000 204
1943 27,960 5,225 3,531 36,716 530
1944 ... 19,161 23,466 10,068 52,695 1,231

1945 . , , 3,607 25,659 7,518 36,784 835
1946 .. , 1,018 7,891 208 9,117 324
1947 291 359 782 1,432 286
1948 377 66 1,349 1,792 251
1949 563 134 1,067 1,764 225

1950 . .. 1,723 39 795 2,557 424
1951 ... 1,764 109 889 2,762 509
1952 . . . 6,515 2,343 4,487 13,345 507
1953 , , 12,895 5,898 5,450 24,243 1,316
1954 . . , 6,379 140 1,583 8,102 1,268
1955 ... 3,594 140 2,379 6,113 1,310

a. Prior to 1934 included in "Telegraph and telephone apparatus."

b. In 1939 radio receiving sets were put into a separate classification.

Source: Trade of Canada.

77



78

ROYAL COMMISSION ON CANADA'S ECONOMIC PROSPECTS

Table XXI

CANADIAN EXPORTS OF PHONOGRAPHS, GRAMOPHONES
AND PARTS

(Statistical class No. 9310)

(thousands of dollars)

Total

To To Incl. of Of which

U.K. other countries re-exports re-exports

15 83 108 8

3 55 73 12

2 25 67 • 37

r 19 28 8

1 7 10 2

V.

9 19 10

3 5 2

1 18 '—

2 4 2

— 1 3 1

2 8 2

2 11 '6

. 7 17 5

3 24 37 12

17 54 21

— 26 46 8

19 61 15

62 106 13

2 124 205 35

209 332 67

48 121 38

26 82 27

12 64 13

14 55 • 26

— 28 79 23

48 6 122 91

11 11 88 57

.21 15 157 95

Years ended To

Mar. 31 U.S.

192$a 10

1930 15

1931 39

1932 8

1933 2

Years ended
Dec. 31

1933 11
1934 2

1935 17
1936 2

1937 2

1938 6

1939 9

1940 10

1941 10

1942 37

1943 20

1944 42

1945 44

1946.' 79

1947 123

1948 73

1949 56

1950 52

1951 41

1952 51

1953 68

1954 66

1955 121

a. Not available prior to 1929.

Source: Trade of Canada.
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Table XXm

COMPANIES INCLUDED IN OUR SURVEY OF

THE U.S. ELECTRONICS INDUSTRY

Admiral Corporation Chicago, III.
Aerovox Corporation - New Bedford, Mass.
Aircraft Radio Corporation Boonton Township, N.J.
Collins Radio Co Cedar Rapids, Iowa
Cornell-Dubilier Electric Corp South Plainfleld, N.J.
Du Mont (Allen B.) Laboratories Inc Clifton, N.J.
Emerson Radio & Phonograph Corp Jersey City, N.J.
Erie Resistor Corp Erie, Pa.
Hallicrafters Co Chicago, 111.
International Resistance Co Philadelphia, Pa.
Magnavox Co Fort Wayne, Ind.
Mallory (P.R.) & Co. Inc Indianapolis, Ind.
Motorola Inc Chicago, 111.
Olympic Radio & Television Inc Long Island City, N.Y.
Philco Corporation Philadelphia, Pa.
Pyramid Electric Co North Bargen, N.J.
Radio Condenser Co Camden, N.J.
Radio Corporation of America Camden, N.J.
Raytheon Manufacturing Co .- Waltham, Mass.
Sprague Electric Co North Adams, Mass.
Standard Coil Products Co Melrose Park, 111.
Sylvania Electric Products Inc Salem, Mass.
Trav-Ier Radio Corp Chicago, 111.
Zenith Radio Corporation Chicago, 111.

1954 1955

No. of companies 24 24
No. of employees 202,775 216,175

Investment in land, buildings, and equipment
(depreciated value) $ 387 million $ 400 million

Current and other assets 1,239 " 1,389 "

Total assets 1,626 million 1,789 mQlion
Current liabilities 532 " 527 "

Net investment 1,094 million 1,262 million

Investment in land, buildings and equipment per
employee $ 1,908 $ 1,850

Total net investment per employee 5,395 5,838

Total sales (sales and service) $ 3,004 million S 3,167 million
Sales per employee "s $14,814 $14,650

Net profit from operations (before deducting income
taxes) $ 196 million S 218 million

Other income 10 " 14 "

Total net profit (before deducting income taxes). . . .
Total net profit before taxes as a percentage of sales..
Profit from operations as a percentage of sales
Total net profit before taxes as a percentage of net

investment

Source: Trade of Canada.

206 million
6.85
6.53

18.83

232 million
7.32
6.88

18.39
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