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THE ELECTRICAL MACHINERY INDUSTRY

THE Twentieth Century has sometimes been 
called the Age of Electricity. The first four 
decades witnessed growing utilization of elec

tric power, but whatever claim those forty years 
had to the title has been dwarfed by the record of 
the war years. In turn if even part of the glowing 
predictions concerning development of electrical 
devices and uses in the postwar period prove true, 
the last half of this century should more than live 
up to its name.

The electrical machinery industry has been de
veloped largely since the turn of the century. It 
consists of four major divisions, which include thir
teen distinct manufacturing activities: Equipment 
for industrial use (wiring devices and supplies, car
bon products, electrical measuring instruments and 
generating, distribution and industrial apparatus) ; 
communications equipment with its related branches 
of insulated wire and cable, and radios, radio tubes 
and phonographs; consumer products such as appli
ances, automotive electrical equipment, and electric 
lamps; and a miscellaneous group including bat
teries, X-rays, therapeutic apparatus, and electronic 
tubes.

In 1939, the last year for which census data is 
available, the industry had about 2,000 establish
ments employing 256,000 factory workers, who 
turned out products valued at over $1.7 billion. Raw 
material costs were some $700 million, so that value 
added by manufacture Avas about $1 billion.

The most important division of the industry was 
industrial equipment, which employed 37 per cent 
of the wage earners and had the same relative share 
of value added by manufacture. Almost as import
ant was the communications segment with 35 per 
cent of the wage earners. The consumer goods 
segment had 19 per cent of the workers while the 
miscellaneous group had the other 9 per cent.

Geographically about 90 per cent of the industry 
wras concentrated in the northeastern part of the 
nation, with seven states having about four-fifths of 
the wage earners and value of production in 1939. 
In that year the Census listed 65 establishments in 
the Eighth Federal Reserve District. The St. Louis 
industrial area with 43 of these establishments dom
inated the region. Other production centers in the 
district were Evansville, Indiana, and Owensboro, 
Kentucky. Although wartime facilities expansion 
has added sizable plants at Tell City, Indiana, and 
Bowling Green, Kentucky, St. Louis has become 
even more dominant in the district since 1939.

Economic Characteristics — The average prewar 
electrical machinery establishment was fairly large, 
relative to other manufacturing establishments, in 
terms of invested capital, employment, and output. 
Because of heavy capital requirements for plant, 
equipment, research, and product development, the 
industry naturally has tended toward large scale 
operation. Within the industry itself the large con
cerns dominate, and concentration is much more 
marked than in most other lines of manufacture.

Engineering is of pronounced importance to the 
electrical machinery industry, both because it is rela
tively young and because it produces highly techni
cal equipment. Product diversification has been 
marked as more and more uses for electric power 
have been developed

These basic characteristics have not been changed 
appreciably by wartime developments. If anything, 
engineering and product development have become 
more important, capital requirements heavier, and 
size of plant larger. At the same time the large 
plants apparently have grown relatively more than 
the smaller ones, so that concentration of control 
within the industry has become more pronounced.

The electrical machinery industry has been one 
of the fastest growing industries in the United 
States. In 1899 total output was valued at $95 
million. By 1914 it was almost four times as large. 
Under the impetus of W orld W ar I demand, dollar 
value of output more than tripled between 1914 and 
1919. After receding somewhat in the down-swing 
of 1920-21, the strong growth trend was resumed in 
the boom decade of the Twenties, and in 1929 total 
value of output in the industry was $2.4 billion, 25 
times more than in 1899. In contrast, total manu
facturing output in the United States in 1929 (in 
dollars) was six times as large as thirty years earlier.

Since the production of electrical equipment is 
primarily a capital goods industry, it is subject to 
severe cyclical swings. Prior to 1930 demand for 
electrical goods was so strong and the industry was 
entering so many new markets that the effect of 
downward business cycle movements was obscured 
by the sharply rising growth trend. By 1930, how
ever, the industry had become sufficiently mature 
so that the disturbed economic conditions of the 
Thirties produced sharp ups and downs. Total out
put in the Thirties never approached the peak level 
of 1929. W orld W ar II, however, like the previous 
war, brought an unprecedented demand for electrical 
goods, and each successive war year has established
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a new record output.
Chart I illustrates both the rapid growth trend of 

the industry and the typical sensitivity to cyclical 
forces. The chart gives the relative value of pro
duction and employment in the electrical machinery 
industry to total manufacturing. The strong up
ward movement of both output value and employ
ment ratios indicates that the industry grew more 
rapidly than all manufacturing during the first 40 
years of the century. At the same time the pro
nounced up-and down-swings in the Thirties demon
strate that production of electrical machinery and 
equipment shows greater cyclical fluctuations than 
all manufacturing.

CHART I

RATIOS OF ELECTRICAL MACHINERY MANUFACTURING VALUE OF 
PRODUCTION AND EMPLOYMENT TO ALL MANUFACTURING 

By Census Years 1899 to 1939 
Percent Percent

SOURCE: Bureau of the Census, Census of Manufacturers, 1939.

As the industry matured and benefited from large- 
scale operation and rapidly changing and improving 
technology, labor productivity rose sharply. In the 
first fifteen years of the century employment rose 
almost as rapidly as output, but in the succeeding 
25 years output expanded much faster than employ
ment.

In the Eighth District, growth trend, cyclical 
pattern, and seasonal movement have been very 
similar to the national picture. District industry, 
which as noted is mostly in St. Louis, is largely 
concentrated in the industrial and communications 
equipment fields, although there is some manufac
ture of appliances. In St. Louis, during the 1930’s 
electrical equipment manufacture gained in relative 
importance within the local industrial structure, and 
apparently expansion in this area was somewhat 
greater than national growth. In 1933 the industry

ranked fifth in value of output, in 1937 fourth, and 
in 1939 third. In the latter year it was second in 
number of wage earners employed in the St, Louis 
area.

Wartime Developments —  The present war, even 
more than W orld W ar I, has called for a tremen
dous expansion in production of electrical goods of 
all kinds. To obtain this production it was neces
sary to convert existing plant and to build consider
able new plant. So far in the war period some $800 
million has been spent on new facilities, about two- 
thirds going for equipment and one-third for struc
ture. In terms of dollars this means an annual 
average expenditure for new plant during the war 
years about four times as large as in 1939. New 
facility awards in the Eighth District have totaled 
$27 million, virtually all of this at St. Louis.

Actual output of electrical machinery has risen 
abruptly since 1940. In 1944 production was about 
250 per cent larger than in 1940, in contrast to a 
rise of about 90 per cent for all industry. New 
orders increased faster than production so that the 
backlog of unfilled orders rose sharply.

In the main the production record of the industry 
shows three different patterns. First, the major 
portion of the industry, industrial and communica
tions equipment, has for the most part continued 
to turn out products closely allied to peacetime 
items but used for war purposes. This segment of 
the industry had little physical conversion. Second, 
some of the relatively minor components of the in
dustry in prewar years, such as electronics and radar, 
expanded output phenomenally and out of all pro
portion to prewar production. A  stream of new and 
improved products flowed from these plants to mili
tary uses. Third, most of the consumer goods pro
ducers had to retool and convert to war production. 
For the most part they produced war goods not 
very similar to their peacetime products — ammuni
tion, aircraft parts, containers, etc.

Between 6 and 7 per cent of total munitions ex
penditures in this country has gone for communica
tions and electronic equipment alone, with about 
$10 billion being spent for such items through 1944.

The Department of Commerce estimates that ship
ments of all electrical machinery (first quarter per
formance expressed as annual rates) increased from 
$3 billion in 1941 to more than $8 billion in 1944 
and 1945. Most of this has gone into direct war 
uses, and non-war production of all types has been 
30 to 50 per cent less than 1941. Production of items 
for ultimate consumers, of course, has been virtually 
nonexistent since early 1942.
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Chart II shows the course of production of certain 
major divisions of the industry during the late 1.930’s 
and the wartime years. Most striking are the 
records of industrial equipment, which increased 
output tremendously, and appliances, which fell off 
substantially. Data for electronic and communica
tions equipment is not shown, since it is generally 
withheld for security reasons. Could it be charted 
the upward movement since 1940 would be even 
more pronounced than that for industrial equipment.

CHART II

MAJOR DIVISIONS ELECTRICAL MANUFACTURING INDUSTRY

Percent

N. E. M. A. Indexes of Manufacturers’ 
Sales, 1925 =  100

Percent

SOURCE: Electrical W orld

Among the many developments which character
ized wartime production, perhaps two are most sig
nificant. One is the rapid advance in technology 
and the numerous new products that have been de
veloped ; the other is the drive for standardization 
of both old and new products to increase efficiency 
and conserve materials and manpower. For ex
ample, most large turbines were custom built prior 
to the w ar; today many types are standardized and 
as a result are produced by mass production tech
nique.

The Eighth District shared fully in the wartime 
development of the industry. Prime war supply 
contracts let in the district for electric products of 
all kinds totaled somewhat more than $610 million 
through December, 1944. Of this sum St. Louis 
manufacturers received about $570 million and 
Evansville producers more than $25 million. In ad
dition the area received a substantial volume of sub
contracts from outside the district for electrical

tools, radio and radar parts, and electrical machine 
parts. Most of these subcontracts went to St. Louis, 
Owensboro, and Louisville plants, but a fair amount 
was placed in establishments in smaller district 
cities.

Employment in the electrical machinery industry 
in the United States almost tripled from 1939 to
1944. In St. Louis the percentage increase was 
somewhat larger than the national gain. As a result 
St. Louis electrical equipment manufacturers em
ployed 8.7 per cent of all local factory workers in 
September, 1943, in contrast to 6 per cent in April, 
1940.

Wartime employment has been characterized by 
a work week increasing from the prewar forty hours 
to as much as fifty hours. Average weekly earnings 
(take-home pay) rose from $30.72 in 1940 to $47.77 
in 1944, or 56 per cent. Average hourly earnings 
rose 36 per cent during the same period. Since pre
war earnings were already high relative to other 
manufacturing, under stabilization adjustments they 
have failed to register the same wartime gains as 
earnings ,in other durable goods lines, and the 
spread between earnings in the industry and all 
manufacturing has narrowed appreciably.

Labor productivity has increased greatly during 
the war years, output per man-hour rising about one- 
third from 1939 to 1945 as a result of better produc
tion methods, specialized machinery, and the better 
application of manpower.

P ostw ar O utlook —  The basic factors underlying 
the level of demand for the products of the electrical 
machinery industry are (1) the level of national in
come, (2) the cost of production of electrical ma
chinery and its efficiency of operation as contrasted 
to competing devices, (3) the availability of electric 
power, and (4) the cost of electric power. These 
factors operate in greater or less degree upon de
mand for the products of the different segments of 
the industry.

On the basis of these factors postwar demand for 
electrical machinery and equipment should be much 
larger than prewar demand. The national income, 
even if it contracts from wrartime peak levels, is ex
pected to be substantially higher than in prewar 
years. Reinforcing the influence of this factor on 
demand is the heavy backlog of wartime savings, 
both individual and corporate. Surveys indicate that 
a substantial volume of industrial postwar expendi
tures (perhaps 40 to 50 per cent) is earmarked for 
electrical machinery and equipment. Similar con
sumer surveys show high demand, much of it de
ferred during wartime, for appliances of all kinds.
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With the sharp increase in labor productivity and 
the development of new products, cost of produc
tion and efficiency of operation of electrical products 
should stimulate sales. Some of the wartime gains 
in productivity on certain items have been phenom
enal, and even with higher wage rates unit costs 
on these items should be considerably lower in post
war years.

Availability and cost of power should also operate 
to increase demand. The capacity to produce electric 
power has expanded substantially during the past 
four years, and programs announced by public util
ities and the Rural Electrification Administration 
look toward further postwar expansion of produc
tion as well as distribution facilities. The utilities 
alone expect to spend from $500 million to $800 
million annually for new construction in the post
war decade. River valley developments, if properly 
carried out, should also produce considerable sources 
of power that will expand the market for electrical 
equipment.

It should be noted that these programs influence 
demand on two sides and thus tend to produce a 
reinforcing spiral effect. First, the programs them
selves demand electrical equipment, and since they 
produce more power and make it more widely avail
able, they increase the market for goods to utilize 
the power.

Despite this generally favorable market outlook 
some components of the industry, notably those 
most swollen by war demand, may have a postwar 
capacity that is greater than the postwar market 
can utilize. In such lines there may result a com 
petitive struggle for markets reminiscent of the 
earlier history of the automobile industry.

In this respect district industry apparently is in 
a fortunate position. Expansion here has occurred 
mostly in lines in which capacity is not likely to 
greatly exceed output at a reasonably high level of 
demand. The wrar has strengthened the relative 
position of many district manufacturers and they 
should be in good shape to face the postwar years.

In view of the above market picture postwar em
ployment in the industry, while probably not to be 
maintained at wartime peaks, is expected to be con
siderably higher than in prewar years. W hile ad
justments may occur in certain segments and cer
tain companies, St. Louis electrical manufacturers 
as a whole expect to employ about 19,000 workers 
in the postwar period compared with 10,000 in 1940. 
The industry here has a minimum of reconversion 
difficulties and has a substantial backlog of civilian 
orders on hand. Favorable factors making for rela

tively high employment levels are the large demand 
for electrical products expected in the postwar period 
and the return to a forty-hour week. Offsetting 
developments which will affect labor income ad
versely are the probable loss of overtime work and 
of shift bonuses.

An appraisal of the probable postwar position of 
the electrical machinery industry would be incom
plete without analysis of the industry’s financial 
strength. During the war period the industry, in 
common with all others which expanded tremen
dously, has been under heavy financial strain. In
ventories have lengthened, accounts receivable have 
increased, and miscellaneous current liabilities, 
mostly tax liabilities, have risen very sharply. To 
meet this financial strain the industry utilized funds 
from several sources. First, it received heavy ad
vance payments for its products from the Govern
ment, utilizing this source much more than did the 
average manufacturing line. At the same time some 
two-thirds of total expenditures for new plant and 
equipment was paid for with Government funds. 
Secondly, it utilized internal reserves, and thirdly, 
it borrowed heavily from the banking system either 
in the form of straight industrial loans or in V  loans 
guaranteed by the Government. As a borrower the 
industry was much more active than most other 
lines during the war period.

Profits have increased somewhat during the war 
years, but the increase in profits has failed to match 
the rise in sales because of very heavy taxes, con
tract renegotiations, etc. Altogether 1944 profits 
for the electrical machinery industry (National City 
Bank figures) were 9 per cent larger than in 1940. 
On the basis of return on net worth the industry 
has averaged about 12 per cent in each of the war 
years. The industry generally has followed a con
servative dividend policy, and has set aside large 
sums for postwar reserves of various kinds.

A recent survey conducted by the St. Louis Com
mittee for Economic Development indicated that 
most electrical machinery manufacturers feel that 
they are in strong enough financial position to make 
the transition from war to peacetime production 
without any appreciable outside financial help. This 
belief, however, was based upon expectation of 
prompt settlement of terminated war contracts. 
Without such prompt settlement, with inventories 
and receivables considerably expanded and with 
heavy current liabilities, it is not likely that even 
the relatively large cash balances and substantial 
holdings of Government securities wrould suffice to 
meet payments for any appreciable length of time.
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