| 10V/A STATE
TEACHERS COLLEGE

JAN 18 1961

LIBRARY

Impact
ofAutomation

A COLLECTION OF 20 ARTICLES ABOUT TECHNOLOGICAL

CHANGE, FROM THE MONTHLY LABOR REVIEW

Bulletin No. 1287

UNITED STATES DEPARTMENT OF LABOR
James P. Mitchell, Secretary

BUREAU OF LABOR STATISTICS
BEwan Clague, Commissioner

Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis



OTHER BLS PUBLICATIONS ON AUTOMATION AND PRODUCTIVITY

ADJUSTVENTS TO THE INTRODUCTION OF OFFICE AUTOVATION (Bull. 1276, 1960), 86 pp., 50 cents.
A study of some implications of the installation of electronic data processing in 20 offices in
private industry, with special reference to older workers.
STUDIES OF AUTOVATIC TECHNOLOGY (Free).

A series of case studies of plants introducing automation. Describe changes and implications
for productivity, employment, occupational requirements, and industrial relations.

A CASE STUDY OF A QOVPANY VANUFACTURING EIECTRONIC  EQUIPIVENT.

THE INTRODUCTION CF AN H ECTRONIC COVPUTER IN A LARGE INSURANCE COMVPANY.
A CASE STUDY OF A LARGE VECHANIZED BAKERY (Report 109).

A CASE STLDY CF A MCDERNIZED PETROLBUM REFINERY (Report 120).

A CASE STUDY CF AN AUTOVATIC AIRLINE RESERVATION SYSTEM (Report 137).

TRENDS IN QUTPUT PER MANHOLR IN THE PRIVATE BOONOMWY, 1909-1958 (Bull. 121*9, 1959), U7 pp., 50 cents.
Indexes of output per man-hour, output, and employment in major sectors. Analysis of trends and
factors affecting changes.
INDEXES OF QUTPUT PER MANHOLR FOR SELECTED INDUSTRIES, 1939 and 19U7-59. Annual Industry Series,
(July, 1960), 16 pp. Free.
Indexes of output per man-hour, output per employee, and unit labor requirements for 22 industri
including coal and metal mining, various foods and fibers, basic steel, etc.
COVPARATIVE JOB PERFCRVANCE BY AGE  OFFICE WORKERS (Bull. 1273, 1960), 36 pp., 30 cents.
Compares the job performance of six age groups, including output per man-hour, accuracy, and con
sistency of performance. Covers 6,000 employees in industry and government.
PRODUCTIVITY: A BIBLIOGRAPHY (Bull. 1226, 1957), 182 pp., $1.

Covers nearly 900 references to articles, books, papers, pamphlets, and reports on productivity
measurement, factors affecting productivity, and significance of productivity changes.

Sales publications may be purchased from the Superintendent of Documents, Washington 25, D. C.
or from regional offices of the Bureau of Labor Statistics at the addresses shown below. Free publi-
cations are available, as long as the supply lasts, from the Bureau of Labor Statistics, U.S. Depart-
ment of Labor, Washington 25, D. C.

Regional Offices:

New England Region Middle Atlantic Region North Central Region
18 Oliver Street 3Ul Ninth Avenue 105 West Adanms Street
Boston 10, Mass. New York 1, N. Y. Chicago 3, 111.

Southern Region Western Region

1371 Peachtree Street, N. E. 630 Sansome Street

Suite 5U0 San Francisco 11, Calif.

Atlanta 9, Ga

Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis



Impact
of Automation

A COLLECTION OF 20 ARTICLES ABOUT TECCHNOLOGICAL
CHANGE, FROM THE MONTHLY LABOR REVIEW

Bulletin No. 1287

November 1960

UNITED STATES DEPARTMENT OF LABOR
James P. Mitchell, Secretary

BUREAU OF LABOR STATISTICS
Ewan Clague, Commissioner

For sale by the Superintendent of Documents, U.S. Government Printing Office, Washington 25, D.C. - Price 60 cents

Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis



Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis



PREFACE

Automation and other changes in technology have an im-
portant impact on virtually all aspects of industrial life, New
technology contributes to the continued growth of productivity
underlying American's high standard of living., At the same time,
it creates social and economic problems such as labor displacement
and obsolescence of skills, For this reason, there is deep public
interest in the progress of technological change and concern with
the problems of adjustment,

This publication is a compilation of 20 articles that
have appeared in the Monthly' Labor Review over the past 5 years,
They describe various labor aspects of automation and techno-
logical change, The articles are based on studies, reports, and
speeches by research workers and officials of Government, labor,
management, and universities,

The articles are grouped under three headings, as follows:

Part I contains articles presenting general surveys of
automation and such developments as atomic energy and their social
implications,

Part ITI covers articles discussing the effects of auto-
mation on industrial relations in general and on specific collective
bargaining relationships.

Part III consists mainly of articles summarizing case
studies made by the Bureau's Division of Productivity and Techno-
logical Developments. The full studies are available from the
Division, The final article dealing with automation in the Fedéral
Government is based on recent Congressional hearings,
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A Review of Automatic Technology

The Meaning, Outlook, and

Implications of America’s Most Recent

Industrial Development

EDGAR WEINBERG *

AUTOMATIC TECHNOLOGY, automation, or autom-
atization are terms widely and interchangeably
used to describe the most recent phase of American
industrial development. They cover the increas-
ing use, both in offices and factories, of various
types of laborsaving equipment having virtually
continuous and, in some instances, self-regulating
operation. Instead of small changes to achieve
greater efficiency, as in traditional management
practice, recent innovations often involve exten-
sively replanning the flow of work and the layout
of plants and offices, and completely redesigning
products for greater automaticity in production.
While these changes are hailed as the beginning
of a new era, they are in principle a continuation
of past trends.

The purpose of this article is to describe the
basic principles and some leading examples of
automatic technology, to set forth some factors
to be considered in estimating its rate of growth,
and to discuss some general implications:

Background

Today’s technological developments carry for-
ward the search begun in the 18th century for new
mechanical ways of displacing man as a source of
energy in production. The Industrial Revolu-
tion, the first phase of this movement, marked the
transition from dependence on hand labor to the
application of power-driven machinery. Many of
the principles of automatic technology can be
traced to such early developments as Oliver Evan’s

June 1955

continuous flour mill, Babbage’s calculator, Jac-
quard’s card controlled loom, and Watt’s auto-
matic controls for his steam engine. The 19th
century saw the steady improvement in speeds,
capacity, and efficiency of machines, and their use
in virtually every activity of the economy.

The 1920’s ushered in the mass-production phase
of industrial development. Ewan Clague, in the
July 1926 Monthly Labor Review, described im-
provements in machinery and processes of that
period as a ‘“new industrial revolution
the most remarkable advance in productivity effi-
ciency in the history of the modern industrial
system.” Machine operations in mass-production
plants were made uniform, reduced to routine, and
subdivided into simple tasks. The worker’s job
became a machine-paced operation on a highly
standardized product, with mechanical conveyors
employed to bring the work and carry it to the
next step of a sequence. This type of specializa-
tion resulted in great increases in productivity
but also in greater monotony for the operator of
production machines and the man on the assembly
line.

Automatic technology, starting with the cumu-
lative accomplishments of the past, introduces the
possibility of eliminating direct human interven-
tion in operating, guiding, ‘and feeding machines
and in controlling processes. Instead of the
worker, specialized mechanisms with capacity for

*Of the Bureau’s Division of Productivity and Technological Develop-
ments.
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elementary sensing, discriminating, and counting,
can now perform routine tasks of handling mate-
rials and information with a high degree of relia-
bility.

As this new movement progresses, job oppor-
tunities in more complex control, service, distribu-
tive, and creative functions become relatively
more important in total employment. Many less
skilled jobs become obsolete. A growing aware-
ness of the readjustments that may be required to
conserve human values is accompanying these
industrial changes. Automatic technology, wisely
applied, as Norbert Wiener suggests, holds promise
of “more human use of human beings.”

Recent Developments

Recent innovations leading toward more auto-
matic technology in industry may be grouped in
four categories: (a) automatic machinery; (b)
integrated materials handling and processing
equipment; (¢) automatic control systems; and (d)
electronic computers and data-processing ma-
chines. The first two categories cover examples
of advanced mechanization based on engineering
principles already familiar in industry. The latter
two encompass innovations largely developed out
of experience during World War II in the new
fields of electronics, control, and communication
engineering.

The emergence of this technology is part of the
general acceleration of the Nation’s economic
growth following World War II. The availability
of the results of wartime research, large expendi-
tures for new plant and equipment, and the con-
tinued need for a large volume of defense items
have greatly stimulated the production of new
types of equipment. Like Eli Whitney’s system
of interchangeable musket parts manufacture,
production principles found useful in speeding the
output of arms are now used to good advantage in
civilian industries.

Automatic Machinery. Some types of specialized
machinery which carries out a pre-set cycle of
operations with almost no human intervention is
found today in virtually all plants having a large
output of standardized goods. New models of
automatic glassmaking, textile-spinning, and
papermaking machinery, printing presses, and
wire-drawing machines are constantly being intro-

duced. The basic principles are often unchanged,
but improvements in speeds and capacity may
greatly reduce the labor required for a unit of
output.

A recently developed automatic filling machine,
for example, packages cans with 4 ounces of semi-
solid baby food, ‘“untouched by human hands,”
at the rate of 800 per minute. The worker’s
function is limited to manual pushbutton starting
and stopping, observing and adjusting th~ per-
formance to correct malfunctioning, and repair
and maintenance of the mechanism. Such routine
decisions as determining when a can is filled are
made by tireless, highly accurate, specially
designed devices built into the machine.

New models of automatic machines frequently
incorporate devices to save labor in inspecting,
gaging, and testing, as well as fabricating opera-
tions. Also, labor in servicing machinery is now
economized by means of automatic lubrication
systems which distribute a precisely measured
volume of oil to bearings at regular intervals
without direct human intervention.

The possibility of mechanizing an industry
through intensive research on the redesign of the
product as well as of the fabricating machinery is
illustrated by new techniques of producing elec-
tronic parts. Previously, it has not been practical
to devise laborsaving mechanisms for duplicating
the complex hand manipulations of producing and
assembling electronic components. According to
a BLS study, assembling operations employed, in
January 1953, about 30 percent of the work force
in the electronics industry.! With the tremendous
civilian and military demand for electronics out-
put, the need for time-saving automatic fabricating
methods has become urgent.

A key development in the mechanization of
electronics manufacture is the fabrication of the
printed circuit board. Instead of hand-wired
circuits, conducting patterns are now etched or
stenciled on plates by means of specially designed
machines. The results are a considerable econ-
omy in time and a high degree of uniformity of
manufacture.

Another important development is the manu-
facture of equipment for attaching standard elec-
tronic components to printed circuit boards.
Assembling these parts can now be done mechani-

1 Electronics Employment and Labor Force, Monthly Labor Review,
October 1953 (p. 1049).
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cally at significantly higher rates of speed than by
manual methods. In Project Tinkertoy, a re-
search program conducted by the National Bureau
of Standards in cooperation with private firms,
the components themselves are produced mechani-
cally, using the modular principle of design.
Thus, parts of standard circuits are printed on
ceramic wafers which are then mechanically
joined in various combinations into a variety of
electronic components.

Integrated Materials-Handling and Processing
Equipment. As faster and larger automatic ma-
chines reduce the amount of labor directly engaged
in fabricating operations, engineers are turning
their attention to developing mechanical ways of
saving labor in the movement and handling of
materials. The importance of this function (in
terms of man-hours of employment) is illustrated
by the experience of one large manufacturer of
electrical apparatus. (See table.) The trend
toward more elaborate processing of raw materials
serves to make the moving of goods within plants
increasingly more significant. Manual loading
and unloading of goods in process, moreover, are
often too slow to permit full utilization of the new
high-speed production machinery.

The metalworking industries, notably auto-
mobiles and ordnance, provide some of the most
striking examples of the integration of materials
handling and processing to achieve continuous
production. Indeed, the word ‘“‘automation” was
coined by D. S. Harder of the Ford Motor Co. to
refer to “the automatic handling of discrete parts
between progressive processing operations.” Au-
tomation in this sense is now applied in the
machining of engine blocks, pistons, ring gears,
crankshafts, and 155-mm. shells. Like the assem-
bly line of the 1920’s, methods of materials
handling used in the automobile industry are also
being imitated by other metalworking plants
producing large volumes of standardized goods.

A Dbasic feature of this type of automatic pro-
duction is the linking together of high-speed
automatic machine tools so that a predetermined
sequence of boring and drilling operations can be
performed on a standardized part, such as an
engine block, with virtually no direct human labor.
Extensive use is made of specially built powered

2 Case Study Data on Productivity and Factory Performance—Fertilizer.
BLS8 Report 63, May 1954,

Distribution of productive man-hours in a large electrical
apparatus manufacturing company, by major operation, 1948

Percent of total pro-

Operation ductive man-hours

Total. o caacremmma e nne—— 100.0
Assembling____ .. ____..... 2.3
Materials handling ' ________ il 26.8
Machining._ . 21.7
Testing. 12.9
Finishing 4.5
L0 RN 6.8

1 Does not include materials-handling work performed by skilled labor as
part of normal activities.

SOURCE, Adapted from table1 in an article entitled “Materials Handling—
Current Experience and Evolving Principles,” by R. W, Mallick, appearing
in American Management Association Production Series 184: Organizational
Teamwork in Production, New York, 1948.

conveyors, or ‘“shuttles,” to transport the work
from machine to machine; of pneumatic, hydraulic,
and electrical devices to turn, load, position, and
unload; and of timing mechanisms to synchronize
the movement of parts being processed. Inspec-
tion after certain operations is also done auto-
matically. The result is a continuous flow of
production, except for brief interruptions for
changing wornout tools and making repairs.

Integrated handling and processing equipment
is also being introduced to save labor in the metal-
forming and finishing departments of metal-
working plants. Conveyors and chutes are now
extensively used to move sand and heavy castings
in foundries. “Iron fingers” automatically load
and unload heavy presses and stamping machines.
In one large plating plant, automobile bumpers
pass continuously through a 31-step process,
guided by a combination of shuttles and elevators.
Operators at an electrical control panel check
the process at numerous points.

Significant advances toward more automatic
operations have also been made in the handling
of bulk materials. New plants for processing
such bulk materials as cake mix and grain are
now built around a system of belt conveyors,
gravity chutes, and pneumatic tubes to provide
a continuous flow from raw material to finished
product. A fertilizer plant studied by the Bureau
of Labor Statistics,? for example, combines several
processing operations into a single automatic
sequence, from loading to bagging, by means of
automatic weighing hoppers, screw conveyers,
and chutes.

Longer, faster moving, and larger capacity
belt conveyers are increasingly used to reduce
manual handling in transporting coal in mines
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and utilities, loading and unloading ships, and
moving bulk materials at construction sites. The
Riverlake Belt Conveyer Project proposes to
carry coal and iron ore between Lake Erie and
the Ohio River with a minimum of handling via
a 103-mile continuously moving “rubber railroad.”

In summary, increasing integration of materials-
handling and fabricating operations means fewer
workers on jobs involving primarily physical
strength, Greater use of machinery for these
tasks, however, requires workers skilled in the
repair and maintenance of costly equipment,
engineers trained in designing new machinery
and plant layouts, and management executives
capable of directing technicians and coordinating
mass production and mass distribution.

Wider Use of Automatic Controls. With the large-
scale use of automatic control devices in industry,
a new phase of the long process of substituting
mechanical for human energy begins. Hitherto,
technological progress has been concerned pri-
marily with the transfer of manual skills from
man to machines, the worker remaining a con-
troller and director. New developments involve
the use of improved devices for such operations
as sensing, measuring, comparing, and remem-
bering, as well as operating in a predetermined
manner. Control of machines by other machines
or completely self-regulated production now be-
comes possible,

Although automatic control devices have long
been used in the operation of the telephone
system and industrial furnaces, their diffusion on
a large scale was greatly speeded by new knowl-
edge and experience gained during World War
II. The collaboration of engineers, scientists, and
mathematicians in designing servomechanisms
for gun positioning, radar, and so forth, as Pro-
fessors Brown and Campbell of the Massachusetts
Institute of Technology have pointed out, ‘“soon
focused attention on the essential principles that
apply to all control systems.” ?

The basis for automatic control of industrial
processes is the technique of “feedback.” Briefly,
feedback control exists when information about
the output at one stage of a process is returned
or fed back to an earlier stage so as to influence
the process and hence change the output itself.
This closed loop between input and output con-
trasts with open-loop controls where a human

operator receives information about the results of
a process, mentally compares it with the desired
performance, and makes adjustments in the input,
if necessary, to achieve the predetermined stand-
ard performance. Like the human nervous sys-
tem, one scientist suggests,* closed-loop systems
have the remarkable ability to control the applica-
tion of a substantial amount of force with a
minimum expenditure of energy.

The operation of automatic control is exem-
plified by the simple closed-loop circuit used to
control room temperature. In this familiar case,
a sensing device of the thermostat measures the
controlled variable, room temperature. The read-
ing is then automatically compared with the pre-
set desired value. If some deviation or error is
detected, a signal is transmitted to the servomotor
or starting switch of the furnace which operates
until the desired temperature is reached and then
stops. A new factor that alters the room tem-
perature beyond the tolerance allowed sets off
this self-regulating system anew.

Plants converting raw materials into finished
products through some form of chemical process-
ing are making increasing use of automatic
control instruments. Self-regulation of the tem-
perature, pressure, flow, and level of liquids and
gases in these processes is often achieved by
networks of control instruments. Materials han-
dling in and out of processing tanks, pipes, and
chambers is naturally continuous. The result is
completely automatic production, from the input
of raw material to the output of finished products.

Notable examples of whole plants built around
automatic controls are found in the petroleum
refining and chemical industries, including atomic
processing, which have expanded their capacity
fairly rapidly since the end of World War IIL.
Other industries where scientific experts believe
advanced planning now aims at fully automatic
plants are cement, beverages, paper products,
telephone and telegraph, and electric power.
Some industries, such as steel, make extensive use
of instrument control in important steps of the
processing.

As chemical processing is substituted for
mechanical operations in other industries such as

3 @. 8. Brown and D. P, Campbell, Control Systems. (In the 8cientific
American, New York, September 1952, p. 59.)

4J, G. Kemeny, Man Viewed as a Machine. (In Scientific American,
New York, April 1955, p. 58.)
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metal refining, the use of automatic controls no
doubt will be extended. Improvements in meas-
uring instruments also promise new applications.
For example, a new gage employing radioactivity
for continuous noncontact measurement of thick-
ness makes possible more exact automatic control
in coating paper, plastics, or rubber with abrasives,
varnish, or adhesives.

An important objective of using automatic
controls in many of these already highly mech-
anized operations is the finer adjustment and
better quality of products made possible, rather
than any large-scale saving of direct labor.
Direct labor is already a relatively small proportion
of the work force. A BLS study of synthetic
rubber plants, for example, indicated that workers
directly engaged in process operation in 1949
comprised only about a quarter of total plant
labor.® Maintenance, administrative, engineer-
ing, and other overhead labor were the most
important occupational categories.

The application of feedback controls to machine
tools introduces the possibility of automatic
production in industries other than those having
continuous processes. While suitable for mass
production of standardized parts, the automatic,
though mnot self-regulated, materials-handling
equipment and custom-built machine tools de-
scribed earlier are generally not economical for
job-iot production.

Tape control of machine tools provides a flexible
method for producing small lots. With this type
of automatic control, the tool is guided over the
work without human intervention in response
to a series of instructions previously recorded in
code on such media as cards, paper tape, magnetic
tape, or film. These instructions can be changed
after each job. Punched-tape programming, for
example, is being applied to standard precision-
boring machines. While the advantages of such
flexible automatic controls are recognized, “much
development work still remains,” according to one
expert, “before control systems can be developed
that are low cost, accurate, and versatile enough
for all-around use.”’®

§ Trends in Man-Hours Expended Per Unit: Synthetic Rubber and
Components: 1945-49. Burcau of Labor Statistics, processed, 1952.

¢J. Diebold, What’s Needed to Make Tape Control Take Hold. (In
Automatic Control, New York, April 1955, p. 48.)

7 Electronic Data Processing. (In Researchfor Industry, Stanford, Calif.,
November 1953, p. 5.)

Electronic Computers and Data-Processing Ma-
chines. As the economy grows in size and com-
plexity, the work of information handling becomes
increasingly important. Although mechanization
of recordkeeping, accounting, and computing has
advanced, the proportion of the labor force en-
gaged in clerical and related work has continued
to increase. Scientists and engineers in the past
10 years have therefore devoted considerable effort
to developing new and faster tools in this field.

A major advance is the electronic computer or
data-processing machine. The direct result of
organized research for military purposes, the elec-
tronic computer applies principles of communica-
tion engineering to the tasks of counting and
control. The broad stream of scientific research
that produced radio and television also contributed
to the development of this remarkable new tool.

Two general types of electronic computers are
the analog and the. digital. The analog, the first
to be developed, is essentially a measuring device
and is used to derive answers to engineering prob-
lems from the operations of a physical analogy of
the problem. Analog computers allow engineers
to study the operation and improve the design of
a complicated process, without costly experimenta-
tion, by simulating its behavior. They are now
widely used tools for such problems as designing
guided missiles and analyzing the distribution
network of utilities.

The digital computer operates as a counting
rather than measuring device. Its principal fea-~
ture is the use of electrical impulses to perform
arithmetical operations at speeds far beyond hu-
man capabilities. The electronic computer com-
bines several data-processing operations into one
machine. The entire processing of data goes on
automatically, without the manual transferring of
data from one step to the next as in mechanical
systems.

The high computing speeds and reliability of
these machines have steadily been improved.
According to the Stanford Research Institute,
“figures can be handled electronically at more
than 1,000 times the speed of conventional
punched card equipment.”? A machine intro-
duced in 1953 had 25 to 35 times the speed and
capacity of the first large electronic computer
produced by the same company in 1948.

- Two types of digital computers may also be
distinguished: the special purpose and general
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purpose. Special purpose computers consist of
specially designed parts to perform a few fixed
sequences of computing operations or programs.
A large mail order firm, for example, uses a memory
unit and computer to keep an up-to-the-minute
inventory analysis, item by item, of 12,000 differ-
ent lines. An airline employs a similar high-speed
compitter to handle seat reservations. Special
purpose, high-speed computers are also used in air
traffic control and to analyze unit demand for re-
tail merchandise in department stores.

The general purpose computer .can be used for
a variety of operations not having a fixed built-in
program. Instead, a new program must be devel-
oped in each .application. Programming for the
computer, however, involves time-consuming anal-
ysis of procedures and operations which is not
subject to mechanization.

The first digital computers were developed for
scientific and engineering research purposes in con-
nection with military defense. Their ability to
telescope tremendous series of computations taking
months into a few hours’ work has been of incalcu-
lable value in preparing ballistic tables, evaluating
airplane designs, and solving problems in nuclear
physics. New pathways in scientific research are
open because mathematical computations for
weather forecasts, interindustry economics, as-
tronomy, seasonal trend enalysis—too costly with
conventional methods—are now practical.

The marketing and rental in 1953 of high-speed
electronic machines specially designed for process-
ing business data probably marked the beginning
of a new era in office work. According to a survey
made early in 1955, about a dozen large companies
have installed data-processing machines and nearly
30 others may have machines installed in the near
future.®

Although many firms eventually expect to use
the computers to obtain new information for man-
agement, the first applications are being made on
tasks now being performed by slower methods.
A large appliance company uses its electronic
‘computer for preparing its payroll, scheduling ma-
terials, and controlling inventories. A utility pre-
pares customers’ bills. Insurance companies plan
to use high-speed computers on premium billing,
premium accounting, and actuarial computations.

The possibilities of savings in routine clerical
labor appear to be substantial. A chemical com-
pany recently reports that its computer produces a

financial report in 2 hours that formerly took 320
man-hours and prepares 1,200 manufacturing cost
reports in 12 machine-hours, in contrast to the
1,800 man-hours formerly required. Although
these comparative figures take no account of the
long period needed for developing the complex
instructions for the machine, there is little doubt
that the electronic data-processing machine
is a highly efficient tool for handling the ever in-
creasing volume of information needed in business
enterprises for making decisions.

Outlook

Although the general direction of technological
change is toward greater automaticity, theactual
time it will take each industry to adopt automatic
equipment now commercially available depends on
a wide. variety of economic factors and hence is
difficult to forecast. Piecemeal progress, with
some industries and processes affected more than
others, seems more probable than any abrupt
changeover in a short period.

Fragmentary data on past experience with
mechanization illustrate the gradualness of tech-
nological change. ‘“One of the interesting re-
sults,” Carroll D. Wright observed in his 1898
study of Hand and Machine Labor,? after several
decades of mechanization, ‘““is the extent of the
hand method of production, even at the present
time.” W. Duane Evans estimated that hand
methods were still used in 1936 in making about
one-quarter of all long filler cigars, 19 years after
more economical machine methods had been in-
troduced.’® Boris Stern, on the other hand, in
his study of the glass industry found that in 8
years a machine for making glass tubing had
entirely displaced the old hand process in the
industry.” Other studies revealed a similar pat-
tern of gradual change, with variations from
industry to industry, depending on economic
circumstances.

So far as the immediate future is concerned, a
brief review of some general factors accelerating
and retarding the spread of technological improve-

8 P, B. Laubach and L. E. Thompson, Electronic Computers: A Progress
Report. (In Harvard Business Review, Boston, March-April 1955, p. 121.)

9 Thirteenth Annual Report of the Commissioner of Labor, Washington,
Bureau of Labor, Vol. 1, 1898 (p. 6).

1 Mechanization and Produetivity of Labor in the Cigar Manufacturing
Industry, BLS Bull. 600, 1938 (p. 1).

M Productivity of Labor in the Glass Industry, BLS Bull. 441, 1927 (p. 6).

Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis



ments suggests the likelihood of a fairly steady
growth but no economywide revolution. A sig-
nificant accelerating factor is the increasing sup-
ply of new equipment. A McGraw-Hill survey'
made in 1955 !? found that firms in the electrical-
machinery industry (covering producers of auto-
matic control equipment as well as others) expect
to sell about 29 percent more in 1958 than in 1954.
Competition and large research and development
expenditures by this industry group promise a
continued flow of improvements.

Marketing by producing firms also appears to be
vigorous. Easier methods of financing the pur-
chase of machine tools, such as tool lease and in-
stallment arrangements, are offered to purchasers
a8 incentives to modernization. Four technical
journals, devoted exclusively to the field of auto-
matic controls, are now being published.® New
equipment is described in trade journals and dis-
cussed before engineering societies, and manage-
ment and trade associations.

The demand for laborsaving equipment in the
near future, on the basis of overall figures on
capital investment, is also likely to be fairly strong.
According to the survey of business expectations
by the United States Department of Commerce
and the Securities and Exchange Commission,
investment in new plant and equipment in 1955
by all industry may be close to the 1953 record
level.* With competition and high operating costs
spurring the search for cost-cutting equipment,
many firms plan to spend larger amounts on mod-
ernization rather than on expansion.

The continued expansion of the chemical-
processing and petroleum-refining industries may
mean greater demand for automatic control, par-
ticularly in new plants. Progress may also occur
in insurance and banking, Federal tax collection,
patent processing, and postal service, where special
committees are now studying ways of introducing
electronic data-processing machines. In several
large metalworking companies, separate auto-

13 8¢e Business Week, April 23, 1955 (p. 26), New York, McGraw-Hill
Publishing Co.

13 These are: (1) Automatic Controls, Reinhold Publishing Co., New York;
(2) Automation, Penton Publishing Co., Cleveland, (3) Control Engineering,
MecGraw-Hill Publishing Co., New York; and (4) Instruments and Automa-
tion, Instruments Publishing Co., Pittsburgh.

4 Investment and Sales Anticipations in 1955. (In Survey of Current
Business, U. 8. Department of Commerce, March 1955, p. 4.)

15 See I. H. Siegel, Technological Change and Long-Run Forecasting ‘(In
The Journal of Business of the University of Chicago, July 1953, p. 147).

mation departments have been charged to find
new ways and areas for using laborsaving equip-
ment.

Certain economic factors tend to retard the
development of automation. Because of the high
cost of the new types of equipment, automation is
generally limited to plants producing a large
volume of standardized goods of fairly stable
design. Most goods therefore may continue to be
produced on a mechanized but job-lot basis.
Because of the complexities, progress toward
greater mechanization of assembly work is likely
to be slower than in fabricating.

Another obstacle to rapid diffusion of automatic-
technology is the long time needed for designing
and custom building the complex specialized
machinery. A large scale electronic scientific
computer, for example, took about 5 years of
research and development and involved the pro-
duction and assembly of thousands of components
from nearly 300 manufacturers. A large insur-
ance company required 2 years for analyzing its
methods in order to install a data-processing
machine.

Finally, internal factors within the modern cor-
poration often create delays in introducing large-
scale changes.® The purchase of costly automatic
equipment involves long-range planning and
complex decisions in the fields of corporate finance,
marketing, and personnel. Conflicting interests
of stockholders, executives, supervisors, and work-
ers need to be resolved. Installing a high-speed
electronic data-processing machine in a large
company, for example, means changes in the
duties and status of certain executives as well as
workers, and their resistance to change may be an
obstacle. In brief, the elusive and sensitive
human factor may prove one of the important
brakes on the rapid diffusion of the new tech-
nology.

Some Broad Implications

To clarify the broad implications of the growth
of automatic technology, it is useful to distinguish
between man’s role as a consumer and as a pro-
ducer. Concerning his welfare as a consumer, it
is clear that the per capita amount of goods and
services consumed in any economy basically
depends on the percent of the population em-
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ployed, average hours worked, and the output per
man-hour. An increase in the annual rate of
productivity growth of the private nonfarm econ-
omy from 2 percent, the long-term rate, to 3
percent would mean an additional $54 billion
(based on constant prices) in national output in
1965, or on a per capita basis, $287 more. This
gain in material wealth would also allow for some
increase in leisure through shorter workweeks
and longer vacations. In short, increased pro-
ductivity as a result of technological change may
be the source of higher living standards in the
United States.

The implications of the new technology for man
as a producer are more difficult to assess. Broadly
considered, one probable effect will be to intensify
the shifting of productive resources of workers,
management, and capital among various activities
of the economy. In this process of change, some
individual workers inevitably suffer losses as a
result of displacement; others are benefited, as a
result of up-grading. Employees in firms that do
not adopt advanced techniques of production may
become unemployed. Firms that are able to adopt
cost-cutting equipment may gain a significant com-
petitive advantage and expand their employment.
The total extent of displacement as a result of
technological changes will always be difficult to
disentangle from other factors that cause economic
unbalance.

The record of the past provides considerable
support for believing that technological progress
may be accompanied by high levels of employ-
ment. Carroll D. Wright in the 1890’s used the
phrase ‘“‘expansion of labor” to describe the rise
and growth of new industries providing new oppor-
tunities to offset displacement in older and declin-
ing industries. The shift of home activties to the
factory, the growth of urban transportation and
utilities, and the expansion of distributive, service,
and government activities opened new oppor-
tunities in the past. Inindustries in an early stage
of growth, such as rayon, autos, and chemicals in
the 1920’s, Dr. Solomon Fabricant found that
productivity and employment both rose rapidly,
the gain in total output offsetting the reduction in
unit man-hour requirements.!®

In the future, some accommodation to job dis-
placement, as automatic technology is gradually

introduced, may come from a shorter workweek
and new sources of industrial expansion such as
atomic energy, aircraft, instruments, electronics,
and other industries producing equipment for the
new technology; industries catering to the leisure
needs (travel, home repair equipment, and recrea-
tion); new products from industrial research and
development; and public programs for highway
building and school construction. If the progress
of automatic technology is gradual, these industries
may provide a source of new opportunities.
Public and private policies that contribute to
growth of the economy and to high levels of em-
ployment will be a major contribution in meeting
the problems of job losses occasioned by greater
use of laborsaving equipment.

The need for adequate measures to ease the
hardships of displaced individuals, to train workers
with new skills, and to adjust conflicting interests
on the job are likely to be important issues of the
transition. These problems were discussed by
Professors Baldwin and Shultz in the February
1955 Monthly Labor Review. They constitute a
new framework for all groups having an interest
in the labor market. Labor, management, and
government agencies, responsible for education,
vocational training, employment services, unem-
ployment insurance, apprenticeship, wages and
hours, and industrial relations, therefore, are likely
to be inereasingly concerned with the problems
created by technological change.

One conclusion that follows is the ever increasing
importance of information about the human as-
pects of technological change. Carroll D. Wright,
was aware of the pervasive influence of technology
on labor problems when he initiated his pioneering
studies of mechanization at the end of the last
century. Today a sound basis for policies and
programs for easing the transition to the new tech-
nology requires a comprehensive system of timely
information about such subjects as productivity,
employment, unemployment, labor turnover, occu-
pations, consumption, production, and leisure.
With broader understanding, automatic technology
and greater productivity become the basis for
enriching life in a free society.

108, Fabricant, Employment in Manufacturing, 1899-1039, New York,
National Bureau of Economic Research, 1942,
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Social Implications of
Technological Progress

Eprror’s Nore.—The article which follows was
excerpted from a paper presented by Charles D.
Stewart, Deputy Assistant Secretary for Stand-
ards and Statistics, U. S. Department of Labor,
before the Fifteenth Annual Conference of the
Canadian Association of Administrators of
Labor Legislation on October 8, 1966. In the
interest of easier reading, suspension marks to
denote unused portions of the text have not been
wndicated.

WraAT ARE THE IMPLICATIONS of technological
progress for labor and labor policy? As govern-
ment labor officials, we need to rethink many
approaches to familiar problems and may find
ourselves, within a generation, working in quite a
different environment. Perhaps what I can say
may be most useful if I touch on implications
which have arrested my attention.

Implications for Full Employment

In Canada and the United States, high postwar
employment and full employment policy have
been facts of overriding importance for labor
policy. The welfare of workers is conditioned by
the full employment functioning of the economy,
more perhaps than by any other set of factors.
Now that we have had a large measure of success
in overcoming the economic instability and in-
security connected with the business cycle, we
have begun to obtain the sweeter fruits of indus-
trialization. Question: Does automation and an
accelerated rate of technological innovation
threaten to impair the stability achieved, and lead
again to serious problems of unemployment?

The problem of displacement or technological
unemployment is not new. The reduction in

man-hours per unit of production in the new
technology is no different in any essentials from
those in the past, except I anticipate it may take
place at an accelerated rate. The economic
theory describing the mechanisms of absorption
and reemployment is none too satisfactory, but
we know that the process takes place.

Rapid technological change can produce mal-
adjustments which contribute to the irregularities
of the business cycle. There will be short-run
maladjustments between the supply and demand
for labor, accentuating problems of training and
mobility. These merge into the more serious
problems connected with major structural mal-
adjustments in the economy, which may be seen
most clearly in problems of geographic immo-
bility—the problems of sick industries and de-
pressed areas. All of these problems can be eased
by general conditions of full employment. In
Canada and the United States, we must expect a
higher average rate of unemployment than in less
dynamic and industrialized countries. But I
foresee no appreciable rise in the average level of
unemployment during periods of full employment,
i.e., in frictional unemployment (the level of
unemployment which is consistent with full
employment).

Problems of adjustment may be greater but our
institutional capacities to deal with them ought
to improve commensurately. Here, however, is
a challenge to government labor officials who are
responsible for improvement in labor market
institutions, most particularly the employment
service, the unemployment insurance agencies,
vocational training and guidance, etc. There is
no reason to think, so far as general economic
stability and the business cycle are concerned, that
our capacities to stabilize the economy through
monetary, fiscal, and other policies will not
increase more rapidly than the problems we face
arising out of increasingly rapid technological
progress.
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Implications for Shorter Hours

That shorter hours are inevitable with automa-
tion and the kind of technological progress we
envisage reflects, in many instances, a fear that
unemployment will spread if work is not shared.
Just as commonly, however, it reflects a utopian-
ism that the new technology heralds a new day of
all play and no work.

Whether workers prefer shorter hours to addi-
tional income depends upon their judgment as to
the relative worth of leisure and income. Pro-
gressive gains in productivity and levels of living
make this choice easier to make in favor of leisure,
but the outcome is hardly predictable. It becomes
more and more uncertain as hours input and ardu-
ousness of work fall below a point where the
physical strain and other detriments of work im-
pinge on health, family life, and full participation

in social life, while at the same time the material

standards of consumption rise.

I do not know what workweek industrial and
other workers will choose in the future. It is in-
teresting to note that with substantially full em-
ployment in recent years, little reduction in aver-
age hours worked has occurred in nonagricultural
employment in the United States. George W.
Brooks of the Pulp, Sulphite and Paper Mill
Workers said in a paper presented at the recent
AFL-CIO Conference on Shorter Hours of Work !
that factory workers vie for overtime work at
premium pay. Woodrow L. Ginsburg and Ralph
Bergmann of the Rubber Workers reported that
dual job holding is not uncommon with the 6-day,
36-hour week in Akron rubber plants. At present,
workers seem inclined generally to place a higher
value on additional income than on more leisure,
but this may not always be the case.

Some further reduction in hours of work would
appear inevitable. This may take various forms.
The requirements of economical use of costly pro-
ductive facilities will lead to much experimentation
and variety in the work schedule. It is much more
certain that the workyear will be reduced than
that the workweek will be substantially shortened.

Aside from questions of industrial safety and
bealth, the government labor official may be most
directly concerned with the impact of changing
hours in connection with statutory hours standards
and administration of overtime provisions in
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minimum wages. From a social policy standpoint,
it is obvious that shorter hou.s of work and the
improved opportunity for voluntary choice of
working hours, as the need for income becomes less
pressing, will minimize the role of hours regulation
in labor legislation. On the other hand, the over-
time penalty in the United States Fair Labor
Standards Act may be catapulted into the center
of political pressure in support of wage bargaining.
From what I have already said, I foresee the time
when share-the-work considerations ought to have
no part in legislative policy in social insurance or
fair labor standards. Certainly it is true, however,
that the tendency, for some time at least, to shorter
hours, or for flexibility in the length of the work-
week or workyear, will facilitate readjustments
occasioned by displacement and technological
unemployment.

Probably the most serious form that the hours
problem may take in the future is not that of the
workweek, or the workyear, but the hours input
in the latter years of the individual’s life span.
Here again I trust that the relative freedom from
want which technological progress holds out to us,
will permit increasing freedom of choice to work
or not to work on the part of older workers. Un-
less I am mistaken, there are growing signs that
social policy in the future will not rest upon re-
cession-oriented biases toward clearing older work-
ers out of a glutted labor market but on freedom
of choice to work or retire

Occupational Skills and Satisfactions

The current interest in the more spectacular
aspects of automation and atomic energy develop-
ments has focused attention on prospective changes
in the skill content of jobs in the new technology.
Everyone is agreed that technological change has
revolutionary implications for traditional occupa-
tions, and the suggestion is that this is increasingly
true for the future.

In the United States, at least, I think govern-
ment labor officials have paid all too little atten-
tion to government responsibility in shaping the
occupational capabilities of the labor force. For
most workers, specialized skills have been ac-
quired through experience on the job. There has
mﬂom Mr. Brooks’ paper, see Monthly Labor Review, No-

vember 1956 (p. 1371); and from the paper by Messrs. Ginsburg and Bergmanp
(p. 1268).
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been official support of apprenticeship, but it has
not played the same role as in some European
countries. Until recently, we have given little
attention to the mechanisms by which the public
schools fit into the training process. Our atten-
tion now is largely centered on shortages and
training to meet prospective requirements in the
higher categories of scientific and technical skills.
In this situation, Secretary of Labor James P,
Mitchell has initiated a Skills of the Work Force
program to direct public and employer attention
to conscious efforts to appraise occupational needs
and to effectuate training. The Department’s
occupational outlook studies and the vocational
counseling activities of the employment service,
together with job guidance in public schools, will
contribute to the process of choice. But the
means for training must be provided through
public and employer efforts.

Training is the link between labor supply and
labor demand. The.technological potential can
be realized only if the labor supply in kind and
numbers is adapted to labor requirements. In-
dividual potentials and satisfactions, under any
given set of technological facts, are likely to be
maximized under such circumstances. Techno-
logical unemployment can be minimized by a
flexibly trained labor force capable of meeting the
job requirements of a changing technology.

Curiosity about the future leads us to wonder
what the net effect of technological changes will
be upon the occupational structure of the future.
Apparently there is no consensus on this score.
Experience to date, during the whole period of
industrialization, suggests an enhancement of
skills. Automation and related technological de-
velopments substitute mechanical and other
processes for unskilled labor. The new tech-
nology seems to emphasize the need for higher
and higher skills for programming and controls.
In some situations, there is no question that re-
sponsibility is an increasingly important factor,
that broad training and specialized intelligence
are required. Yet automation apparently takes
over some of the skilled operations. Some studies
indicate that as certain operations become fully
automatized the amount of skill required. of pro-
duction line workers -declines, and workers can

2 See C. Richard Walmer, Wortkets’ Health in an Era of
Automation, p. 43.

3 Ibid., p. 45.

become qualified to handle automatic operations
with only a few days’ training,

There would thus appear to be a wide range of
occupational opportunities open for the whole
range of human intelligence, capabilities, and
interests. No one can generalize, I Dbelieve,
whether job satisfactions will be more or less than
in the “good old days.” I suspect this will depend
upon the individual’s status in his job situation,
which depends upon contemporary progress in
labor-management relations, personnel adminis-
tration, economic policy, and social legislation.

Protective Labor Legislation

On balance, it appears that automatic tech-
nology portends a lessening of occupational
hazards: and a general improvement in working
conditions.? This is not so certain, at the present
moment at least, with respect to extended appli-
cation of atomic energy to general industrial uses.
But in general, one would expect, with progressive
improvements in real incomes and living standards,
that working conditions would rise correspond-
ingly. For I think this has been the natural de-
velopment: Oppressive labor conditions have
tended to disappear, with the supervision of the
State to be sure, as productivity has relaxed the
pressure of penury on the employer. Good labor
conditions are good business, of course; and model
establishments are a source of entrepreneurial
pride; but as in the field of government services,
our standards and practice rise as we have the
economic means to finance them.

This suggests that protective labor legislation
may have a smaller role in the future than in the
past. Yet our social standards will rise with
changes in cultural perspectives. There is still a
long way to go, and there will always be back-
washes where the least advantaged workers need
outside protection from employer abuses.

Automation promises to relieve more and more
workers from dangerous, dirty, heavy, and back-
breaking jobs. Industrial hygienists foresee the
elimination of a large percentage of traumatic
injuries from lifting, handling, and unloading of
stock, and contact with fumes and dangerous
materials. Ilustrative is the 85-percent reduction
in hernia cases where automatic machinery was
installed in a Ford plant, cited by Walmer.?
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The industrial hygienists are not altogether com-
placent. Walmer emphasizes the “danger of ca-
tastrophic exposures due to ruptures in the lines
or of acute exposures where maintenance work is
involved.” * I find also considerable concern for
emotional impacts on the worker, either because
he may fear displacement or is subject to the need
to adapt to new circumstances, or because he is
worried over the responsibility which may be his
for the operation of costly and complicated
capital equipment.

But the experts leave me with some apprehen-
sions when they detail the risks of radiation and
the use of new, dangerous materials connected
with the industrial applications of atomic energy.
Here government labor officials are confronted
with new problems, or variations of old problems,
in safety standards and workmen’s compensation.

We do not know the scope or the immediacy of
large-scale industrial atomic developments. But
in the United States, we know the traditional
workmen’s compensation systems are ill equipped
to deal with emerging risks and problems of ad-
judication and compensation. The second-injury
problem is made more complicated; the question
of causal relationship more baffling; and time
limitations on filing more impracticable. So-
called schedule type of coverage limited to specific
occupational diseases 1is patently inadequate.
Adequate compensation may be more and more
costly and never adequate. For, according to
medical authorities, radiation diseases may have
periods of latency extending up to 30, 40, 50 years.
There may be types of radiation illnesses not yet
known. So little is known about radiation injury
(and exposure from many sources if cumulative)
that determination of causal connection is even
more difficult than in ordinary circumstances.

In the future, labor departments will need staff
to aid in code drafting in the atomic energy field,

in training of radiological safety personnel, and in
preparation of technical materials for educational
and safety purposes. * It is suggested that it may
be necessary to organize, in cooperation with
governmental health agencies, a system of indi-
vidual radiation exposure records covering indus-
trial, medical, and dental exposure. Workmen'’s
compensation will need to be extended to meet the
new risks and the new problems of administration.
Particularized standards will need to be developed
with respect to hours of work, overtime, perhaps
rotating shifts or sabbaticals, and suitability of
employment by age, for radiation dangers are
aggravated by continuity and length of exposure
and are more serious among the young than the
old.

Thus, I am sure protective labor legislation is
not a passing need in the early stages of industrial-
ization. But it does need reappraisal and adapta-
tion to the needs of the times if it is to maintain
its relevancy to the welfare of workers in a rapidly
changing society. Our problems, however, are not
all in the future. In the United States and in
Canada, there are areas which have been little
affected by modern industrialization. Our work-
ing conditions and living conditions still are gen-
erally low, compared with the promise of modern
technology. We are at the threshold of a period
of great economic growth and change, as indicated
by the burst of capital expenditures for expansion
and modernization of equipment.

I think it important to bear in mind that our
problems may be somewhat different than in the
past, that old approaches may not be the most
appropriate ones. Government labor officials
have a personal responsibility to see that labor
legislation is realistic and its administration effi-
cient for the needs of workers in an industrialized
society.

4 Ibid.
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Impact of Technological Progress
on Labor and Social Policy

Eprror’s Nore.—The material which follows was
excerpted from Automation and Other Tech-
nological Developments—Labor and Social Im-
plications, Report of the Director-General to
the 4Oth session, International Labor Con-
ference, Part I (Geneva, International Labor
Office, 1967). That report, ““a brief preliminary
survey of some of the problems which automa-
tion, atomic energy, and other changes in tech-
nology appear to raise in the areas of primary
concern to the ILO,” was designed to stimulate
discussion at the 19567 Conference with a view
to developing the ILO’s policies and activities
in this area.

THERE Is No poUBT that we have entered a new
technological era. Automation and atomic energy,
unfolding simultaneously, are already causing
drastic changes in the world of industry and labor.
Despite substantial differences of opinion, no one
would deny that they provide a powerful lever for
economic growth. They make possible the more
rapid development required to keep pace with
population growth and to raise living standards.

The Pace of Progress

The key to the labor and social impact of
automation and other technological innovations
is the rate of speed at which they are introduced.
As many have emphasized, if the changes of the
last 50 years had been compressed into the space
of 5 years, there would have been economic and
social chaos. If the changes resulting from auto-
mation, the use of atomic energy, and other
recent innovations were to take place within the
same limited period of 5 years, there would be
grounds for grave concern.

There have been long discussions of the factors
limiting the introduction and spread of automa-
tion and analogous developments. There has
been less discussion of the forces accelerating the
rate of [its] introduction. One of these is the
social demand for higher living standards. An-
other is the snowballing effect of technical change:
one thing leads to another, in the same place and

in other places. Related is the specific force of
research and development work, the “fully auto-
matic” or “fully electronic” or “fully atomic’
solution becoming the scientific ideal. A further
and more specialized factor is intensified industrial
research.

A less general but highly important factor is
the dwindling labor force of certain countries in
relation to the trend of population growth or the
fact of labor shortage in relation to manpower
requirements for planned” economic growth. In
addition, the very size and complexity of adminis-
trative, scientific and technical, and industrial
problems in the modern world and the rhythm of
operations are calling forth new methods of work
and production and new sources of energy.

Finally, automation and developments grouped
under this head present certain clear-cut ad-
vantages to industry. Some are financial. Of
these, the most important is the reduction of
direct labor costs. Other advantages are tech-
nical. Of these, the most important is probably
the fact that automation makes it possible to
produce better quality goods and to work with
constant precision and within narrower specifica-
tions.

Most people tend to believe that the new
technologies will spread from one field to another
over a fairly long period; that the weight of
evidence is in the direction of gradual evolution
from country to country as well as from one field
of industry and commerce to another; and that
this is the most reasonable basis on which to plan
socially for the absorption of change.

Few have challenged these assumptions. Nor
would I do so. Yet in the interests of caution, it
might be noted that only a few years ago automa-
tion and the development of atomic energy were
both commonly regarded as practical problems
for the next decade, not for this one. Things
have happened far faster than most qualified
observers in both fields expected.

The accelerating tendency toward increasingly
automatic methods of production and toward the
use of new sources of power is certain to have a
profound influence on the pattern and structure of
industry and on the location of industrial activity.
Technological advance has generally tended
toward concentrating production in large, highly
capitalized plants with complex technical
processes.
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A good many trade unions, as well as small
employers, fear that monopoly will be a con-
comitant of automation and that many small
businesses will drop out, causing much labor
displacement. Leaders of the American Federa-
tion of Labor and the Congress of Industrial
Organizations have raised this problem and called
for study of its implications. The United King-
dom trade unions have urged planning and action
so that small concerns may be able to obtain
automatic equipment.

On the other hand, a contrary view as to the
impact of automation on the size of firm is taken
by other observers. For instance, the president
of the Carnegie Institution of Washington foresees
new opportunities for small business. In his
view, “if large manufacturing companies turn to
automation in extreme form, they . . . increase
their own rigidity and render it more possible for
the small industrial unit to prosper by reason of
its inherent flexibility.””!

On balance, however, automation seems likely
to lead to a greater concentration of production in
large or middle-size units. The number of workers
employed at these plants might be smaller; the
production might be larger.

With atomic energy and automation together,
the factory is no longer tied to a traditional power
or labor supply. Industrial moves may be en-
couraged by the fact that it tends to be more
economical and, indeed, in many cases necessary,
to install automation and atomic generation in
specially designed new plants than in old ones.
These factors suggest the possibility and probabil-
ity of industrial decentralization and plant shifts
and the emergence of many social and community
problems arising out of plant abandonment.

The Impact on Employment

What is the impact of technological improve-
ments on employment? The answer depends to a
large extent on how fast and how generally change
takes place. Even more, perhaps, it depends on
the buoyancy of the economy. So long as im-
provements are introduced against a background
of high levels of economic activity and a con-
tinuing rate of economic expansion, the main-
tenance of the general level of employment is not
likely to be a serious problem provided the occu-
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pational shifts required to adjust to the changes
can be made.

Past experience shows no reason to believe that
technological innovations lead to a decrease in
the global volume of employment. On the con-
trary, it suggests that such innovations, while they
may cause declines in some areas of employment,
lead in the long run to an expansion of employ-
ment by creating increases in other areas. In
all [industrialized countries] the most significant
characteristic of the postwar era has been the
phenomenal growth of quite new industries and
service trades and occupations, opening up new
employment opportunities in many fields.

So far, the fact of the matter is this: Postwar
technological advances have not been responsible
for mass displacement of workers in any country
or industry. For one thing, automation and
analogous innovations are making greatest head-
way in industries with expanding output and
markets and in industries where human power
alone could never perform the operations needed
to produce the goods we want. For another,
normal labor turnover and mobility are coping
with a good part of the situation. Finally, in the
industrially advanced countries, technological im-
provements have been introduced against a general
postwar background of economic recovery, growth,
and expansion and against less severe business
fluctuations than in the prewar period.

Most feel that it is impossible to predict the
[impact of automation] with present-day tools
but that better methods of analysis and forecast-
ing must be found. All agree that, whatever the
scale of the impact and related production changes,
the employment situation needs continuous watch-
ing and careful analysis and that it is in this area
of report and inquiry that government services, at
all levels, can make a particularly important and
immediately practical contribution. On the
whole, the trend of opinion among employers and
trade unions is optimistic but cautious. Never-
theless, and more particularly in trade union cir-
cles, there is an evident fear that things will not
go on forever as they are; that a saturation point
may be reached; that, even with decreased hours

1 Epiror’s Notk.—Cited In Automation and Technological Change, Hear-
ings before the Subcommittee on Economic Stabilization of the {Congres-
sional] Joint Committee on the Economic Report, 84th Cong., 18t sess.,
‘Washington, 1955 (p. 615).
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of work and increased leisure and new and grow-
ing demands, employment will soon cease to
expand; that old jobs will be displaced faster than
new jobs will be created; and that unemployment
on & wide scale will be the inevitable result. What
is the basis for these apprehensions?

In the United States, the fear is that employ-
ment opportunities are not keeping pace with
rising man-hour productivity. The same appre-
hensions are evident in Australia, Belgium, Canada,
France, the Federal Republic of Germany, and
the United Kingdom. It seems to be the fear
of creeping unemployment, developing simulta-
neously with rising production and productivity
and spreading from one industry branch to
another, that is at the root of misgivings about
the future. The only way in which [these appre-
hensions] can be countered is by concentrating
on the facts, by giving sustained attention to the
changing employment situation, and by careful
planning not only to promote full employment
and economic growth but also to foster the social
policies which must underlie and accompany
such growth.

It is recognized that large-scale shifts of workers
from one industry, occupation, or undertaking to
another are an inevitable consequence of tech-
nological change and that the necessary adjustments
can be made smoothly and easily only in conditions
of full employment. In general, the shifts under
way seem to continue and reinforce trends already
evident—a general tendency away from agri-
culture and from certain manufacturing industries
and toward new or developing manufacturing
and service industries and occupations. I would
add, however, that according to many observers,
the short-run impact of automation and analogous
developments may be greater on white-collar
employment than on manufacturing employment.
Outside of certain manufacturing industries, the
greatest potential for automation lies in office work
and it is already being introduced rapidly in
activities in which data-processing plays a pre-
dominant part.

Finally, so far as the composition of the labor
force is concerned, the tendency is for young
workers to enter employment later and for older
workers to retire from work earlier, now that old-
age pension schemes are common. In general,
it is expected that these trends will be reinforced

by recent technological advances. For women,
the general tendency has been toward greater
numerical participation in the labor force and
wider employment opportunities. It may be
considered probable that automation and other
changes will reinforce this tendency as well.
Both handicapped and older workers may find
more opportunities for useful employment in the
asutomated factories of the future, as more of the
physical functions of production are transferred
from human beings to machines.

Some countries anticipate a slowly growing or
static labor force in future decades and, therefore,
look to the higher man-hour productivity of

.automation to compensate for relative labor

shortage in the active age groups. They believe
that this is a most important factor in the overall
employment outlook, as well as one affecting the
future composition of the labor force.
Technological progress holds out great savings
in labor: let us not be afraid to admit this. These
savings may be taken in the form of (1) higher
output, (2) shorter hours, (3) unemployment; or
a combination of the three. The problem, to my
mind, is to arrive at a satisfactory combination
of the first two and to avoid the third. For
some countries, the main danger of unemploy-
ment may arise not from too rapid but from too
slow progress in automation and other tech-
nological developments. As a result, these coun-
tries may lose markets to more efficient com-
petitors. This is a real danger in countries
where restrictive business practices are adopted
by employers and restrictive labor practices are
insisted upon by trade unions. Pressure for
high wages by trade unions does not clog tech-
nological progress, but, on the contrary, may
promote it by driving management to install
more efficient methods and machines and by
expanding the demand for industrial goods and
services. But rigid demarcation lines between
changing skills, “featherbedding,’”” unrealistic views
on apprenticeship ratios or length—these are
among the factors which may clog technological
progress. Again, unwillingness to take risks,
inefficient work organization, the absence of
management development policies and training
facilities—these are also factors which block
advance. The dividing line between measures
which are to be regarded as unreasonable restric-
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tions on technological progress and those which
are to be regarded as affording reasonable safe-
guards for the interests of employers and workers
affected by technological progress is not easy to
draw. The question of where and how this line
is to be drawn is one which has international as
well ‘as national implications.

Dismissal and Reemployment

The most serious problems naturally arise for
workers whose employment is terminated as a
result of technological changes. Their future pros-
pects of reemployment depend primarily on the
buoyaney of the employment situation.

Much depends on the way dismissals are handled
by management. Advance notice—as much as
possible—is one important factor. Such notice
agsures fair treatment to all workers, allows the
worker to prepare for the economic adjustment he
will have to make. While it is common to find
provision for advance notice in modern collective
agreements, the period of notice is still very short
indeed—frequently somewhere between about 2
days and 2 weeks—far too short to enable any
worker to do much advance planning about his
future.?

A second element of importance is the provision
of full information as to the reasons why the dis-
missals are unavoidable; the maintenance and
application of rules—agreed with the workers’
representatives—to govern the order and condi-
tions of dismissal are essential to promote under-
standing and to ensure fair treatment among the
workers. affected.? In general, seniority is the
main determinant of the order of dismissal, and
this seems to work out in as equitable a manner as
any other rule that could be devised. So far as
the conditions of dismissal are concerned, the most
important factor is financial. What will the
worker have to live on? It is my view that em-
ployers and all others concerned with the problem
‘would do well to give serious consideration to this
question [of dismissal compensation].

A final important element is providing help in
making the contacts necessary to find other work.
Sometimes direct contacts between plant personnel
departments have had excellent results. The em-
ployment service, too, can help. Moreover, dur-
ing a period of rapid technological advance, action
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to strengthen guidance and counseling facilities is
particularly necessary, both as a means of provid-
ing employment information in terms of an indi-

vidual worker’s needs and as a means of giving

him the personal help and psychological encourage-
ment which may well be necessary., Most em-
ployment services are particularly weak in this
area and most community counseling facilities
are inadequate.

Above all, perhaps, there is the important ques-
tion of income maintenance during any period of
unemployment. In many countries, unemploy-
ment insurance now provides a first net of assist-
ance for the majority of workers. But how far
are benefits adequate in amount or in duration?
On what conditions are they granted? How great
a sacrifice is imposed on a worker with continuing
financjal obligations? Even with the addition of
dismissal bonuses and supplementary unemploy-
ment benefits of various kinds, is not the worker
asked to shoulder too heavy a part of the burden
of technological readjustment? These are the
questions the workers are asking.

There is & clear need to keep the whole problem
of unemployment under review, not merely the
services providing financial assistance in the event
of it. Most countries have machinery for review-
ing the general level of employment. Few have
systematic methods for analyzing the content of
the unemployed population, for studying the reme-
dies for unemployment. Yet different kinds of
unemployment require different kinds of action.

Problems of Labor Mobility

The possibility of labor displacement, combined
with the prediction that automation, atomic en-
ergy, and other technological changes are likely
to promote flexibility in industrial location and to
make for rather far-reaching changes in the exist-
ing geographical pattern of employment, has fo-
cused attention on problems connected with the
mobility of labor. It seems generally agreed that
in the long run the employment market will have
to display a higher degree of geographical mobility.

3 Epitor’s NoTE.—For a description of such agreement provisions in the
United States, see Layoff, Recall, and Work-8haring Procedures, Monthly
Labor Review, January 1957 (pp. 1-7).

3 EpiToR’s NoTE.—For a description of dismissal pay provisions lnfmajor

contracts in the United States, see Dismissal Pay Provisions in Major Bar-
gaining Agreements, Monthly Labor Review ,June 1957 (pp. 707-713).
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This is a point emphasized by many European
studies. But it is also agreed that there are con-
siderable limitations on the mobility of workers
even in Canada and the United States.

A good many recent studies have found that in
practice workers are not so mobile as is commonly
believed: that what mobility there is, is achieved
only at a price of considerable sacrifice exacted
from the worker and his family. Thus, it is
becoming more widely accepted that the en-
couragement of labor mobility, so far as it is
needed by events, is a nationwide responsibility;
that the workers cannot be expected to bear all
the risks and all the costs of economic changes
which destroy their jobs; and that broadly based
cooperative action has to be taken by government,
industry, and labor, first to confine the need for
mobility to a minimum by proper study and
planning of industrial location and of the introduc-
tion of technological improvements, and second
to share equitably the risks and costs of the
mobility [which] will [still] be required.

The trade unions attach a great deal of im-
portance to the development of a concrete pro-
gram of action to deal with these problems.
Some companies have helped to give practical
effect to companywide transfer plans by arrange-
ments [designed] to help the worker move to
openings in another plant in the same company
but in a different locality. Government services
have an important role to play in facilitating
interarea employment readjustments and in pro-
moting the kind of labor mobility that is really
necessary and does not impose an unduly heavy
burden on the workers affected. The employ-
ment service is the most directly affected, supply-
ing employment information and advice and
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often financial assistance. Many other services
are also directly concerned, e. g., those responsible
for the placing of government contracts affecting
local employment opportunities.

There are still further problems which need
attention, problems which are perhaps the most
difficult of solution. These are the human
problems of labor mobility: workers too old to
envisage a move, single women reluctant to face
life in & new community, men and women bound
by strong ties to the community in which they
were born, discouraged workers who fear that if
they did move they would not find work, workers
moved around so much in wartime that they
want a settled life, and so forth.

Given the difficulties of transferring people to
new areas, cannot, more be done to take new job
openings to the places where people are? To
what extent and in what circumstances is this
sound policy? The need is to look at the problems
anew and in the fresh terms of the technological
changes now occurring.

This is really the crux of the matter: we need a
positive approach to all of the employment
problems accompanying or likely to accompany
the technological developments which are chang-
ing the industrial structure. The negative ap-
proach represented by the payment of unemploy-
ment benefits, while wholly necessary, is not
enough. The important results must, as always,
be accomplished through a broad and positive
approach to changing employment opportunity;
and such an approach depends on the cooperation,
good will, and practical action of all concerned,
directed toward bringing about the [effective and
necessary] changes in employment policies and
institutions.
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An Inquiry into
the Effects of
Automation

EpGAR WEINBERG*

Tae most intensive study since the 1930’s of the
effects of technological change was conducted
last October, when 26 leaders in various fields
testified at congressional hearings on automation.
The hearings were aimed at developing infor-
mation on the nature and implications of auto-
mation, through studies of selected industries.
Major areas of inquiry included the extent of
potential employment displacement, the need for
training and for retraining displaced workers, and
the distribution of anticipated gains in pro-
ductivity. These and other related questions
were discussed by qualified persons in six major
fields selected as illustrative of problems which
may be faced in the trend toward automation—
metalworking, data processing, and the chemicals,
electronics, railroad, and communication indus-
tries. The relation of the technological changes
to the Nation’s progress as a whole was reviewed
by scientists and economists.

Summarizing its findings, the subcommittee
which conducted the hearings pointed up two
conclusions from the evidence: first, that all
elements in the American economy accept and
welcome progress, change, and increasing pro-
ductivity”; and second, that although ‘it is
important to note that . only a relatively
small . . . fraction of the total labor force will
be directly involved . . . no one dare overlook
or deny the fact that many individuals will suffer
personal, mental, and physical hardships as the
adjustments go forward.”? The subcommittee
found that “both organized labor and management
are apparently aware of and intent upon seeing

that the human elements are not disregarded.”
Concern for the workers affected also underlay
the subcommittee’s “best and by far the most
important single recommendation”—that ‘the
private and public sectors of the Nation do every-
thing possible to assure the maintenance of a good,
healthy, dynamic, and prospering economy, so
that those who lose out at one place as a conse-
quence of progressive technology will have no
difficulty in finding a demand for their .:~rvices
elsewhere in the economy.”

This article sets forth some of the highlights of
the article hearings. Representative statements
by various witnesses have been grouped around
six topics relating to automation: the definition of
automation; its relation to past developments;
trends in key industries; factors affecting the
general outlook; some implications; and proposed
policies,

Definition of Automation

From a review of the attempts by witnesses to
define automation, it is apparent that the term
“automation,” like “mass production” or “mech~
anization,” encompasses a complex of innovations
and that the definitions tend to vary with the
experience of each speaker.

Ralph J. Cordiner, president of the General
Electric Co., expressing the engineer’s viewpoint,
defined automation as * ‘continuous automatic
production,” largely in the sense of linking
together of already highly mechanized individual
operations. Automation is a way of work based
on the concept of production as a continuous flow,
rather than processing by intermittent batches of
work.”

Looking at current developments in perspective,
Dr. Vannevar Bush, president of the Carnegie
Institution of Washington, defined automation

*0Of the Bureau’s Division of Productivity and Technological Develop-
ments,

1 Automation and Technological Change. Hearings Before the Subcom-
mittee on Economic Stabilization of the Congressional Joint Committee on
the Economic Report (84th Cong., 1st sess.), pursuant to sec. 5(s) of Public
Law 304, 79th Cong., Washington, 1955,

Impressed with the “importance of continually increasing industrial pro-
ductivity,” the Congressional Joint Committee early in 1955 had directed
its subcommittee (Representative Wright Patman of Texas, chairman) “to
study the tmpact of automation on long-run employment and investment
Jevels.” Testimony was given during 9 days in October by 14 industrialists,
6 labor leaders, 3 Government officials, and 3 academic leaders.

3 Automation and Technological Change, Report of the Subcommittee on
Economic Stabilization to the Joint Committee on the Economic Report,
Congress of the United States, Washington, 1055,
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broadly as covering the “relegation to a machine of
the function of performing operations previously
performed manually.” He added that “Man
now has the dream of making machines which are
like himself, and which can hence become his
slaves. And he has progressed a long distance
toward this objective, and will progress further.”

Secretary of Labor James P. Mitchell suggested
that, subjectively, automation produces a fear of
change. In a technical sense, he said, “the word
represents technological change, which surely is
nothing new.”

Relation to Past Developments

In relating automation to past changes, wit-
nesses differed over the novelty of current de-
velopments. Dr. Cledo Brunetti, director of
engineering research and development of General
Mills, Inc., said: “Automation, a newly coined
word to describe an old, old process . . . cannot
be said to have begun on any certain date, nor can
it be said that it will end at any definite time.
Automation is in truth but a phase of our con-
tinuing technological advance.”

Dr. Edwin G. Nourse, former chairman of the
Council of Economic Advisers, disagreed with this
conception. “[Automation] has its roots in mecha-
nization, to be sure, but something new was added
when electronic devices made possible the wide-
spread application of the feedback principle. The
three earlier phases of industrialism—mechaniza-
tion, continuous process, and rationalization—all
continue, but have been given a new dimension.”

Secretary Mitchell said: “It represents a move-
ment certainly as old as the industrial revolution
and probably older. . Its latest manifesta-
tion, coming as it has in a favorable setting of
growth and prosperity, has appeared with relative
swiftness and in some ways spectacularly. It has
come with such devices as complex automatic
systems, electronic controls and regulators, feed-

back systems, transfer machines, conveyors, and
the like.”

Trends in Key Industries

Automation in metalworking is merely a general
term which involves the steady development of
the accuracy and power, speed and productivity
of machine tools over the years, according to
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M. A. Hollengreen, president of the National
Machine Tool Builders’ Association. As a good
example, he cited the progressive automatization
of metal cutting lathes from single to multiple
spindle tools and thence to automatic chucking
machines on which, “by the twenties, it was
possible to perform 10 to 15 operations . . .
without moving the work by hand.” Electric and
automatic controls and, more recently, automatic
gaging devices enabling the machine to correct its
own errors have been added.

Ralph E. Cross, executive vice president of the
Cross Co., described the ‘sectionized transfer-
matic,” one of the most recent developments in
machine tool automation. First put into operation
in mid-1954, this is a line of machine tools, 350
feet long, which performs 555 machining operations
on engine cylinder block castings. It is divided
into five sections to minimize ‘“the time lost for
changing tools and minor repairs. Any one of the
sections can be stopped while the other sections
continue to produce at their normal rate.”

The progress of automatic equipment in the
telephone industry was described by Clifton W.
Phalen, president of the Michigan Bell Telephone
Co. First introduced in 1920, dial-operated tele-
phones today account for about 85 percent of the
total. ‘“Operators are now dialing directly nearly
60 percent of long-distance calls. Customers now
dial directly about a quarter of all calls outside
local areas.” Automatic message accounting
(AMA), currently being introduced, ‘“employs
punched tapes which register the calling telephone,
the called telephone, the time connection was
established, and the time connection ended. A
machine takes the information off the tape and
assembles it for each customer.”

A number of innovations leading to more auto-
matic handling of freight cars in classification yards
were described by S. R. Hursh, chief engineer of
the Pennsylvania Railroad. A new $34-million
terminal facility, at Conway, Pa. (on the line be-
tween Pittsburgh, Detroit, and Chicago), will han-
dle the tremendous traffic load through a system of
automatic retarder speed controls, automatic
switching, and similar devices.

The progress of electronic data-processing ma-
chines in scientific and clerical work was described
by two officials from Government agencies which
have done pioneering work in these fields. Robert
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W. Burgess, director of the Bureau of the Census,
indicated that the Univac, delivered in 1951, has
been used effectively on the monthly population
and business surveys since 1953. Cost of the
current population survey has been cut -in half
and work that could not have previously been done
because of high cost (e. g., adjusting time series
for seasonal variations) is now practicable. Dr.
A. V. Astin, director, National Bureau of Stand-
ards, described FOSDIC (film optical sensing
device for input to computers), an automatic
machine recently developed by that Bureau for
translating data on the record sheets of census
enumerators into a form to be fed directly into
an electronic computer.

Discussing the use of electronic computers at
General Electric Co., Mr. Cordiner revealed their
extensive use in engineering and product develop-
ment and, more recently, in payroll accounting,
material control, and general and cost accounting.
He also mentioned the company’s plans for their
application in the near future to billing, inventory
and sales reports, budget preparation, and factory
scheduling. “It is our feeling,” Mr. Cordiner
stated, ‘“that the medium-sized computers will
have the greatest usefulness for business in the
immediate future.”

Numerous plants in the chemical and petroleum
refining industries already have introduced a
high degree of continuous or automatic operation,
according to Professor Thomas J. Walsh, of the
Case Institute of Technology. Gases, fluids, and
powdered solids are handled and processed in
pipes or ducts with devices to control the flow and
measure changes during the operation. Otto Pra-
gan, research director of the AFL International
Chemical Workers Union, pointed out that one
indicator of the relatively high degree of mechani-
zation is the total capital investment per produc-
_tion worker: $26,665 in the chemical industry
compared with $12,933 for all manufacturing.

In electronic-goods manufacturing, several de-
velopments point toward greater automation or
mechanization. Dr. Brunetti described Auto-fab,
a machine for assembling electronic components
on printed circuit boards now being used in large-
scale production of computers. Don G. Mitchell,
chairman and president of Sylvania Electric Prod-
ucts, Inc., announced that his company is devel-
oping new machines for automatically applying

22

hundreds of thousands of separate phosphorous
dots on the face of a color television tube, with a
high degree of precision.

Factors Affecting the Outlook

Although there was general agreement concern-
ing the trend toward greater automation, opinion
varied: concerning the rate of introduction of
new devices. Some persons foresaw rapid change
because of greater expenditures for industrial
research. ‘“‘As a result,”” Walter P. Reuther,
then president of the Congress of Industrial
Organizations, stated, ‘‘the flow of what may be
considered routine technological innovations—
new production methods, new materials, and
machines applicable only to specific processes or
industries, and improvements in work flow—has
been greatly accelerated.”

In railroading, W. P. Kennedy, president of the
Brotherhood of Railroad Trainmen, foresaw a step-
up in automatizing freight yards because of large
expected savings, excellent financial position of
the railroads, and new electronic developments for
the automatic handling and dispatching of freight
cars. “Railroad capital spending programs . . .
are expected to total $20 billion, or double the
recent annual rate of investment, in the next
decade.”

The demand for higher living standards and the
anticipated slower rate of growth of the labor
force in relation to population change will be
major factors accelerating mechanization, accord-
ing to Don G. Mitchell. A shortage of clerical labor
was cited by Howard Coughlin, president of the
Office Employes’ International Union, as a signifi-
cant force in greater automation of office work.

The size and complexity of scientific and
business problems, Dr. Astin pointed out, require
greater use of new methods of data processing.
“Advances [in science and technology] have now
reached a stage where further progress would be
impracticable or uneconomical without them.”

Some complex factors that must be considered
when adopting automation, were also discussed.
D. J. Davis, vice president of the Ford Motor Co.,
in charge of manufacturing, pointed out that
automatic machinery must be highly flexible, so
that it can be modified without excessive cost to
accommodate expected changes in design of parts.
Only limited application of automation is antici-
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pated in Ford’s assembly plants because of the
scattered location of such operations, and con-
tinual changes in body structure and trim design.

Mr. Cordiner emphasized three key factors
governing the pace of technological advance: The
difficulty of designing workable automation; the
financial risks; and the need for management to
assure wider markets to justify the investment.
Hence, “technological change in industry is a
gradual process.”

Professor Walter S. Buckingham, Jr., economist
of the Georgia Institute of Technology, pointed
out that no significant application of automation
seems likely in some important industries, such as
agriculture, mining, construction, retailing, and
professional fields, “because of the highly indi-
vidualistic nature of the product, the need for
personal services, the advantages of small-scale
units, or vast space requirements.”

Other limitations cited by Dr. Buckingham, as
“more temporary, but . . . nevertheless signifi-
cant at the present time,” include: ‘(1) the high
initial cost of the equipment which for the time
being at least prevents all but the larger firms
from using it; (2) the shortage of highly trained
operators and analyzers; and (3) the time required
to analyze the problems, reduce them to equations,
program the computers, and translate the answers
into useful data.”

Implications of Automation

There were major differences of opinion as to
the economic and social effects of automation.
Viewpoints regarding its impact on employment
were of two general types: one emphasizing the
immediate possibilities of displacement, and the
other, stressing automation’s expansive effects on
employment.

Expressing the viewpoint of the former group,
Mr. Reuther stated: “Automation, in addition to
the more conventional improvements in machines
and work flow, will be increasing the rate of the
national economy’s rising man-hour output still
further. Instead of average annual productivity
increases of some 3 to 4 percent, the annual rate
of rising man-hour output in the national economy
may reach 5 to 6 percent or more . . . [a rate]
capable of displacing about 3)% million or more
employees each year, if the national economy fails
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to expand, along with the rapid improvements in
productive efficiency.”

The prospects of displacement of telephone and
railroad workers were set forth in some detail.
Joseph A. Beirne, president of the CIO Com-
munications Workers of America, predicted: “If
telephone business continues to expand only at the
modest 1954 rate, that is, annual increases of 4.6
percent in telephones and 3.8 percent in telephone
calls, we estimate conservatively that by 1965
there will be anywhere from 100,000 to 115,000
fewer people employed by the Bell System.”

Mr. Kennedy cited specific instances of localized
displacement of railroad workers as a result of
modernization of classification yards. “At Ham-
let, N. C,, . . . the number of yardmen has been
cut by 35 percent. . . . At the Union Railroad
Co., Pittsburgh, approximately 250 yard em-
ployees have already been displaced . . Con-
struction of two new yards . . . at Memphis,
Tenn., and Tulsa, Okla., both of which will go into
service early in 1956, will in the opinion of the local
brotherhood representative affect employment in
the two terminals at least 25 percent.”

The general expansive implications of automa-
tion for employment were described by several
witnesses. Secretary Mitchell said, “I repeat,
there is no reason to believe that this new phase
of technology will result in overwhelming problems
of readjustment. Science and invention are con-
stantly opening up new areas of industrial expan-
sion. While older and declining industries may
show reducing opportunity, new and vibrant in-
dustries are pushing out our horizons.” Mr.
Cordiner indicated four factors at work to create
new and increased employment opportunities. The
“chain reaction’”’ of economic growth (due to lower
prices increasing the volume of business); the ex-
panding service industries and increased time for
educational and recreational activities; expansion
of industries for designing, selling, building, and
installing new machinery; and the growth of entire
new industries as a result of automation.

“On the horizon,” Mr. Cordiner saw “an atomic
energy industry, a transistor, and semiconductor
industry, an industry for the production of the
supermetals like titanium and zirconium, and even
manmade diamonds. . . . Based on our experi-
ence with these [computing] machines . . . it may
well be that the computer-derived technologies
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will be a major source of new employment in the
1960’s and 1970’s.”

Marshall G. Munce, a director of the National
Association of Manufacturers, said that a certain
amount of “reallocation of job opportunities” will
be inevitable, but that the rate of voluntary
quitting by workers in American industry is suf-
ficiently high—2 percent per month in manufac-
turing—to avoid any widespread displacement of
individuals. ‘“By not replacing these people as
rapidly as they depart, reallocation occurs by
attrition alone,” he said.

The rapid growth of employment in the elec-
tronic, telephone, and chemical industries was
cited as illustrative of the expansive effect of
automation. “Television today,” according to Dr.
Brunetti, ‘“‘would not be a mass market were it not
for use of automatic machinery in kinescope .
and component tube manufacturing.”

While witnesses differed on the number of jobs
that would be affected, there was general agree-
ment on the nature of changes in skills and occu-
pational requirements. Secretary Mitchell, look-
ing at the historical record, saw & reduction in
unskilled workers, semiskilled workers moving into
skilled areas, and skilled workers approaching the
status of technicians. ‘“We can expect these
trends to continue . . . Improvements in in-
dustrial technology will reduce the number of
boring, routine, and repetitious jobs. And I
believe we can expect that this will move all
workers to a higher level of attainment and self-
development. We can expect to see increased
demand for workers with a high sense of responsi-
bility and versatility, for mathematicians, engi-
neers, and technicians of all sorts, and for scientists
and researchers. The worker of the future will
require better basic education and better training
than he gets now.”

James B. Carey, president of the CIO Inter-
national Union of Electrical Workers, believed
that the extent of the occupational changes that
may result from automation will be comparable
to that of the first industrial revolution which
replaced the handicraft worker with the machine
tender or machine operator. ‘‘Automation . . .
tends to replace the human regulation and control
of machines and thereby changes the machine
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operator into the supervisor of an automatically
controlled operating system.”

These occupational shifts have already occurred
in a number of industries. At Ford’s Cleveland
and Dearborn engine plants, according to Mr.
Dayvis, fewer employees engaged directly in pro-
duction were employed in 1954 than in 1950, but
there was a substantial increase in the number of
skilled maintenance personnel. In the telephone
industry, Mr. Beirne pointed out, the number of
professional sales, business office, clerical, and
maintenance workers had increased between 1945
and 1953 considerably faster than the number of
operating employees.

A similar story was related by Mr. Pragan for
the chemical industry: “In 1954, there were 2
production workers to each nonproduction worker,
while in 1947 the ratio was as high as three-to-one.
. « . The predominance of automatic equipment

. . makes maintenance skills, such as machin-
ists, pipefitters, electricians, instrumentmen, etc.,
particularly important.”

“Preliminary studies made by the Department
of Labor,” Secretary Mitchell said, “indicate that
we have a shortage of skilled workers in this
country today. As industry grows more complex,
this shortage is bound to increase unless adequate
training programs are set up. We must make sure
that we do not waste our manpower, our most
valuable resource . . .”

Automation’s impact on the position of small
business was also assessed. Mr. Reuther believed:
“For the most part it is the large companies that
will be in the best financial position to scrap old
equipment and old plants, and replace them with
new automated machines . . . thus increasing
still more the margin of efficiency which they enjoy
over their smaller competitors.”

Dr. Bush, however, saw new opportunities for
small units to prosper: “If large manufacturing
companies turn to automation in extreme form
. . . they also increase their own rigidity and
render it more possible for the small industrial
unit to prosper by reason of its inherent flexibil-
ity . . . they can get close to their customers
and meet their needs intelligently and they can
change rapidly with the times and the trends.”

Finally, the implications of automation for the
stability of the economy were weighed. Mr.
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Cordiner took a generally optimistic view of the
consequences of greater mechanization, saying:
“With high investments in machinery, industry
has one more incentive to keep those machines
running as steadily as possible. This provides a
great stimulus for better planning, more profes-
sional marketing, and all the other techniques for
maintaining steady demand and employment.”

Dr. Nourse, on the other hand, was concerned
about the development of new sources of in-
stability, particularly for the immediate future.
“I strongly suspect that we have already built up
at many spots a productive capacity in excess of
the absorptive capacity of the forthcoming
market under city and country income patterns
that have been provided, and employment patterns
that will result from this automated opera-
tion. ... we have not yet demonstrated our
ability to adjust the actual market of 1956-57
. . . to the productivity of the production lines
we have already modernized.”

Secretary Mitchell, in releasing the figures on
postwar trends in manufacturing productivity,
pointed out that, “the average postwar gain in
productivity does not appear to be extraordinarily
high. Our current estimates show an average
annual increase from 1947 to 1953, ranging from
3.1 percent by one measure, to 3.6 percent by
another.”

Proposed Policies

Perhaps one of the most noteworthy features of
the policies proposed by witnesses to meet social
problems raised by increased mechanization was
the general acceptance of the desirability of the
technological changes themselves. No one pro-
posed legislation to regulate directly the intro-
duction of new machinery. Many witnesses,
however, agreed on the need for special measures,
whether public or private, to cope with the labor
and other economic problems that may be created.

Dr. Nourse summed up his point of view: . . .
the economic problems posed by this technological
advance can be solved only by a combination of
competitive pressure, business statesmanship, and
constructive public policy . . . rather than with
the idea that the problems will take care of them-
selves or be disposed of automatically by the
invisible hand of free enterprise.” Mr. Munce

cautioned: “Automation clearly will be a blessing’
to the Nation if it is allowed to grow by natural
economic selection and if it is not distorted by un-
wise and unnecessary efforts to thwart its effects.”

Considerable attention was directed to measures
that might be taken by companies and unions.
Mr. Cordiner declared: “Good planning for auto-
mation includes planning for the all-important
human problems, as well as mechanical and
financial problems.” Representatives of the Gen-
eral Electric Co. and other electronic goods com-
panies indicated that they plan changes so that
normal attrition absorbs shifts in employment.
General Electric provides a wide range of training
on-the-job, through training schools, and special
technical courses. General Mills has worked out
a retraining program for its employees on new
jobs, in cooperation with local schools and unions.

Mr. Phalen set forth the Bell System’s plans for
minimizing the problems of individual employees
displaced by dial conversions: setting the date of
change 3 years in advance; informing the em-
ployees; during the preconversion period, filling
vacancies with temporary employees only, and
postponing retirements; and retraining and trans-
ferring displaced operators to other jobs or
communities. “In most cases, as a result of these
measures, few, if any, regular employees must be
laid off.”

Secretary Mitchell cited studies by the Bureau
of Labor Statistics of two companies?® in which,
through advanced planning, new automatic ma-
chinery was installed with a minimum of disturb-
ance in industrial relations. ‘‘Personnel planning
is as essential to modern industry as are the new
machines.” He also described some of the De-
partment of Labor’s programs that touch on the
effects of automation: case studies of plants;
surveys of community readjustment to reduced
employment opportunities; a program to expand
the skills of the labor force; and a study of the
problems of older workers. Of direct importance
are the increasing activities in the States to im-
prove the effectiveness of the public employment
offices and their unemployment compensation
programs,

Adjustments at the plant and company levels
to the coming of automation also involve certain

$See p. 79.
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collective bargaining issues. Union spokesmen
voiced labor’s traditional demands for a share in
the Nation’s increasing productivity in the form
of higher wages, fringe benefits, and shorter hours.
A 4-day, 32-hour workweek was advocated by
Mr. Reuther, as “an important step towards
minimizing potential social dislocations.” Mr.
Beirne pointed out that the need for shorter hours
for telephone operators has been intensified be-
cause ‘“equipment they handle requires more
pumerous simultaneous operations resulting in
increased nervous tension.”

Improved transfer and layoff procedures in
collective agreements are also sought. Mr. Beirne
revealed that the Communications Workers union
is seeking provision for interdepartmental and
intercompany transfers, and company payment of
transfer expenses. A uniform contract covering
all Bell System workers was believed best suited
to meet these issues. The Office Employes’ Inter-
national Union, according to Mr. Coughlin, is
insisting on ‘bump back” provisions in layoff
clauses.

Some special collective bargaining issues in
continuous process industries, that might be
raised elsewhere as automation advances accord-
ing to Mr. Pragan, include special premium pay-
ments for rotating shifts and split workweeks, and
revision of job evaluation systems to cope with the
trend toward combining two or more jobs, such as
instrumentman and electrician.

Labor leaders generally urged that greater
attention be given to protecting the jobs of older
workers, who, once displaced, may find greater
difficulty in finding new jobs. Mr. Pragan pointed
out: “The threat of elimination of entire depart-
ments or jobs through automation may make
unworkable seniority systems which are based on
department or job seniority systems . . . [the
sepior employee] must not be passed over . .
simply because of age or the disinclination of the
employer to provide the training which would
enable him to qualify for the job.”

Looking beyond collective bargaining, all labor
witnesses favored government action for a lower
retirement age and a shorter legal workweek.
“To provide the expanding markets that are the
basis for economic growth,” Mr. Reuther, along
with Mr. Carey, also recommended a program
covering, among other things, a more adequate
unemployment compensation system, a Federal
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minimum wage of $1.25, and Government aid to
distressed communities.

Mr. Munce favored an alternative to govern-
ment action. “The most effective way to increase
the buying power of all consumers is through
reduction of the cost of the goods and services
they buy.” Since automation will require large
amounts of capital, Mr. Munce proposed a gradual
reduction in corporate and individual tax rates.

So far as training and education are concerned,
both labor and management witnesses agreed on
the need for improved programs, particularly to
meet the shortage of engineers and scientists.
Mr. Reuther favored company-financed retraining
for displaced workers and expanded general,
vocational, and professional education.

In connection with the shortage of skills,
Secretary Mitchell declared, “we cannot afford
discrimination in the utilization of the skills of
any group.”

Support for more extensive research on the
progress and problems of increasing technological
development came from several witnesses. Fac-
tual information on the effects of automation was
considered necessary for planning sound policies
of both industry and government.

Mr. Reuther recommended continuing study of
automation, with the Joint Committee on the
Economic Report serving as a clearinghouse for
information developed by government agencies
and universities. Among the types of studies
deemed essential were case studies of individual
plants, and analyses of shifts in employment,
collective bargaining provisions relating to tech-
nological change, business investment plans, and
education facilities.

John I. Snyder, president of United States
Industries, Inc., advocated the establishment of a
national labor-management council on job oppor-
tunities to study the progress of automation,
investigate local unemployment problems, and
suggest solutions. John Diebold, president of
John Diebold & Associates, Inc., recommended
extensive studies by the BLS to determine the
impact of automation on costs, competition,
location, etc., in industries using and producing
equipment; on skills, wages, labor relations; and
on training and educational requirements. Dr.
Buckingham felt that a comprehensive study of
the ecopomic system, like the Temporary Na-
tional Economic Committee’s investigations of
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16 years ago, was needed to guide the policies of
private groups.

Speaking more broadly, Dr. Nourse believed
that automation points up the need for more
scientific rationalization of national economic
policies. ““This . . . calls for a simply stupen-
dous amount of grassroots data as to what is
actually happening at an infinite number of
spots in the economic process.” New objective
analyses—studies of input-output, consumer ex-
pectations, and money flows—seem to Dr. Nourse
destined to have increasingly wide application in
connection with economic problems created by
rapid technological advance.

Recommendations of the Subcommittee

As already indicated, the subcommittee re-
garded as its cardinal recommendation one that
public and private sectors work together to main-
tain a good, healthy, dynamic, and prospering
economy, to assure displaced workers of finding a
demand for their services elsewhere.

Although it commented on the lack of need for
broad-gage economic legislation, the subcommittee
recommended that all levels of government pay
serious attention to the need for specific and broad
programs to promote secondary and higher edu-
cation, and to ease the problems and eliminate
local pockets of chronic or short-run unemploy-
ment, whatever the cause. It suggested that the
Federal Government become a model employer.

Other recommendations stressed the desira-
bility of increasing the effectiveness of the United
States Employment Service in dealing with the
problem of the middle-aged worker and in placing
skilled workers, and expressed the subcommittee’s
interest in improving economic statistics, espe-
cially those relating to productivity and occupa-
tional shifts. The subcommittee pointed out that
industry should, by careful planning and schedul-
ing, attempt to minimize the adjustments of
workers and the stoppage of employment. In
conclusion, the subcommittee announced its inten-
tion ‘“‘to review regularly the progress of techno-
logical change and the evidence of occupational
changes.”

“Many of our neighbors [in London in the 1850’s] were descendants of
French Huguenots who fled from France after the revocation of the Edict of
Nantes and built their characteristic houses with little leaded windowpanes
and in that new home plied their wonderful skill in silk weaving that brought
fame and wealth to Spitalfields. But the passing of time had brought shadows
to the buildings and changes to the industry. One of my most vivid early
recollections is the great trouble that came to the silk weavers when machinery
was invented to replace their skill and take their jobs. No thought was given
those men whose trade was gone. Misery and suspense filled the neighbor-
hood with a depressing air of dread. The narrow street echoed with the tramp
of men walking the street in groups with no work to do. Burned into my
mind, was the indescribable effect of the cry of these men, ‘God, I’ve no work
to do. Lord strike me dead—my wife, my kids want bread and I’ve no work
to. do.” Child that I was, that cry taught me the worldwide feeling that has
ever bound the oppressed together in a struggle against those who hold control
over the lives and opportunities of those who work for wages. That feeling
became a subconscious guiding impulse that in later years developed into the
dominating influence in shaping my life.”

Samuel Gompers, Seventy Years of Life and Labor, New York, E. P. Dutton & Co.,
Inc., reissued in 1943 (pp. 4-5).
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Labor’s Aims in Adjusting
to the New Technology

EDITOR'S NOTE.-—-The following article is ez-
cerpted from an address presented at the Con-
ference on Labor and Science in a Changing
World, which was held by the Industrial Union
Department of the American Federation of Labor
and Congress of Industridl Organizations in
Washington, D.C., on January 7-8, 1959.

Filling the Demand for Manpower

WE ARE TRYING to prepare for the future in the
light of scientific, economic, and social forces that
have already been set in motion. We know that
these forces will make fundamental changes in our
personal, working, educational, and community
life.

The most obvious of these forces are atomic
energy, automation, rocketry, the exploration of
outer space, and the almost miraculous break-
throughs that are being made in the Nation’s
chemical, electronic, metallurigical, and physics
laboratories.

Continued progress in all of these fields is neces-
sary because in no other way will we be able to
meet the onrushing needs of a population that is
expanding as our natural resources are diminishing.

Tt is only because we can anticipate further ad-
vances in industrial and agricultural technology
that we can also face the future with confidence.

Let me state, for the record, that labor does not
oppose technological change per se. What we do
oppose is the inhuman manner in which the new
technology is sometimes applied. And since the
mission of the labor movement is to protect the
economic welfare of American wage earners, we do
not intend to ignore the short run just because
everyone may be better off in the long run.

The first thing to remember is that it takes man-
power to open a frontier. This was true in
America in the past—when our frontiers were
physical—and it will be true in the future—when
our frontiers are scientific.
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This need for manpower will be activated by
catalytic agents that are already apparent. They
include, first, a growth mushrooming so fantasti-
cally that, within 21 years, America will have to
be able to feed, clothe, house, transport, educate,
and otherwise serve the social, cultural, and
economic needs of 100 million more people than
we have right now.

A second factor is the increasing emphasis on
industrial research and development. The search
for new methods, machines, processes, and ma-
terials affects every phase of industry. Today,
public and private agencies are spending more
than $10 billion a year on research. Only 6 years
ago, they spent about half that amount.

These research and development programs need
not only college-trained physicists, chemists, engi-
neers, draftsmen, mathematicians, astronomers,
and geologists but, for each of these, a corps of
skilled craftsmen capable of translating ideas into
action.

The emphasis on research and development
leads, naturally enough, to a third catalytic agent
in the economy, namely: capital expenditures and
the rise of new industries based on the new dis-
coveries that are pouring out of the Nation’s
laboratories. Millions of people are employed
in jobs and in industries today that hardly existed
only one generation back. Twenty-five years
ago, for example, there were fewer than 100 in-
dustrial research laboratories in the United States.
Today there are more than 4,000—employing at
least a half million people. Twenty years ago,
nuclear fission was an abstract theory. Today,
more than 120,000 workers—of all types—are em-
ployed in the production and application of
nuclear products. Only 5 years ago, inter-
continental missiles and earth satellites were little
more than science fiction. Today, the number of
technicians who are helping to probe the secrets of
outer space can only be guessed at.

All of these factors directly affect the manpower
needs of the new scientific era. And though it is
apparent that the opening of the new frontiers of
space and science will create—rather than
diminish-—the need for manpower, it is just as
apparent that future manpower requirements are
going to be qualitative rather than quantitative.



The day of the unskilled and the semiskilled
worker in indusiry—of the nut-tightener and the
bolt-fastener—is almost over. This process has
already begun.

But the new technology will not destroy the value
of human skills; it is going to raise skill require-
ments—and demand more of them. And it is at
this point that we can begin to get pessimistic.
For, in addition to the fact that we do not have
enough skilled workers to meet the present require-
ments of industry, is the even more frightening fact
that—at our present rate of progress—we appear
to be going backward instead of forward. Let me
pinpoint this problem. Right now, there are
about 9 million skilled workers in the United
States. And when I talk about skilled workers,
I mean the journeymen who can read and follow
blueprints—who can build, install, control, main-
tain, and repair a machine or an electronics system.
I mean tool makers, die sinkers, machinists,
mechanics, repairmen, electronic technicians,
maintenance men, machine-tool operators, sheet-
metal workers, instrumentation experts, welders,
patternmakers, electricians, and others in similar
journeyman classifications.

The 9 million workers with these kinds of profi-
ciencies—along with some 5 million professional
and scientific personnel—have been called the
“key’”’ to America’s industrial production.

But, 250,000 of these skilled workers die or
retire, or otherwise leave the labor force every
year—and we are, at this time, replacing only
100,000 of them through apprenticeships, formal
on-the-job training, and immigration. This means
that we are currently running up a skilled man-
power deficit of 150,000 workers a year. In the
next few years, we are going to come face to face
with a really serious crisis in manpower—a crisis
that will have had its origin in the low depression
birthrates of the 1930’s. The U.S. Department of
Labor estimates that by 1965, we are going to
need 137 professional and technical men, 122
managers and officials, 127 clerical and sales
people, and 122 skilled craftsmen for every 100
we have today. And here is where we get hooked
on the horns of a national dilemma. Although our
population will increase by 18 million people by
1965, the greatest proportion of this increase will
come in the age groups that are 45 and over or
under 25 years of age. According to present
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estimates, we are not going to have any increase
in the number of men who are in what the De-
partment of Labor calls the “prime”” working ages
between 25 and 44.

This gradual seeping away of the Nation’s
skilled work force—if allowed to continue—
threatens more than the living standards of our
fast-growing population. More is at stake here
than mere creature comforts. What is really
threatened is our security and safety as a free
people.

For many years, we discounted the possibility
that the Russians could ever match us industrially.
We assumed that because communism was in-
herently vicious in its lack of regard for human life
and individual dignity, it must also be inherently
incapable of mobilizing an effective work force.
Well, now we know differently. As you may
recall, the economic schedule of the Russian Gov-
ernment provides for the highest rate of per
capita production in Europe by 1965—and in the
world by 1970. Although some experts doubt
the ability of the Russian economy to reach these
goals, I feel that in view of past accomplishments,
it is safer to overestimate than to underestimate
future Russian potential.

The challenge of Soviet progress, when added
to our foreseeable problems of internal growth,
means that we must—not in 1 year, 3 years, or 5
years, but right now—Dbegin to plan and implement
programs that will enlarge and strengthen this
Nation’s corps of skilled, scientific, professional,
and technical manpower. This means, first, that
we must make the fullest possible use of all our
manpower—and that, of course, includes our
womanpower. In fact, as machines continue to
take over the heavier jobs in industry, those
remaining can—in most cases—be performed as
easily by women as by men. And also while the
supply of men in the prime working ages will, as
we have seen, remain stationary over the next few
years, the number of women in this age group—
and in the labor force—will continue to grow.
Thus, the skills and aptitudes of women must be
more fully developed in the future than they have
in the past.

Second, it means that we can no longer afford to
indulge in senseless emotional prejudices—that we
must remove all barriers to the training and em-
ployment of minority groups.
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Third, we must make more efficient use of the
millions of men and women 45 but under 65 years
of age.

And, fourth, we must accent the abilities rather
than the disabilities of the estimated 2 million men
and women who have suffered serious physical
handicaps.

To tap all of these currently undeveloped reser-
voirs of skill, we may have to amend and enlarge
much of our State and Federal legislation relating
to workmen’s compensation, rehabilitation, vo-
cational retraining, and discrimination based on
age and race.

And, quite frankly, we may also have to modify
pension provisions in collective bargaining con-
tracts where, and if, they discourage the employ-
ment of older workers. I am not, of course, sug-
gesting that we should weaken these provisions.
Quite the contrary; I am advocating an extension
of the funding principle, and the strengthening of
procedures that allow workers to transfer pension
rights when they go from one company to another.

But even if we are successful in stretching our
available labor supply by all these methods, we
will not have solved our basic problem. For, in
terms of numbers alone, the Communist orbit has
a staggering population advantage that we can
never hope to overcome.

I don’t want to get too deeply involved in the
questions that confront education today, but I do
want to state my opinion that the time has come
when we must reintroduce discipline, hard work,
and high standards of excellence into all levels of
the school system.

As Eli Ginzberg has pointed out, a large propor-
tion of our young people are severely handicapped
when they leave school and enter industry because
they have not mastered the written and spoken
word—and because they have no understanding
of basic mathematics. These fundamentals are
important because we can no longer limit job train-
ing to the requirements of a specific job. As our
technology changes, the content of industrial job
classifications will also change.

This means that workers will have to be in-
creasingly flexible, and that vocational training
will have to be grounded more firmly on the funda-
mentals of mathematics, physiecs, engineering, and

electronics. For it is understanding of funda-
mentals that gives a worker flexibility, that makes
it possible for him to change; and take on new
skills as his job changes or as it requires new skills.

The sources of supply of skilled labor also need
reevaluation, and, in some areas, vast expansion.
Our standards and programs of apprenticeship are
good, I think, as far as they go, but unfortunately
they are not reaching enough industrial trainees.

Some people claim this is because our young peo-
ple have a white-collar complex and don’t want to
enter formal training that prepares them for blue-
collar jobs, no matter how skilled or well paid they
may be. Industry, as a whole, seems to be aware
of the value and need for a skilled labor force, but
when we get down to the individual employer, we
find that he either depends upon the hiring of work-
ers that someone else has trained—or, if absolutely
necessary, sets up limited programs designed to
meet his own immediate requirements.

According to the latest figures for 1958, we have
approximately 178,000 young people in train-
ing that meets the standards of the Federal
Bureau of Apprenticeship. Because of the reces-
sion, that is several thousand fewer than we had in
1956 or 1957. And it appears to be far fewer than
the number of workers who are being trained in
industrial ‘skills in Russia today. Recently, for
example, the Soviets claimed to have trained 7%
million young workers as skilled hands in 500 nar-
rowly specialized trades during the past 15 years.
In 1955 alone, they turned out 92,000 engineering
technicians—which is 7 times as many as we
trained during the same year.

There is some question as to the authenticity or
comparability of these statistics, but in the face of
the realities of communism, here again I think it
is safer to overestimate than to underestimate
the caliber of the Soviet work force.

I am not suggesting, of course, that we wish to
copy their system. But at the same time, I think
we cannot ignore the spectacular results they have
achieved in their technical schools, the so-called
“technicums.” It is a sad fact that in many of our
own urban school systems, the trade schools—the
technical high schools—have become the dumping
place for the slow learners, the discipline problems,
and, in general, the young people the other high
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schools don’t want. As a result, trade schools in
many places symbolize educational failure—rather
than educational achievement.

By way of contrast, Russian youth competes
strenuously for the privilege of being selected for
training in the technicums. And not only are most
of the students paid—on the basis of grades—while
learning, but when the shortages of manpower are
anticipated in any given craft, the monetary re-
wards for learning that craft are increased.

Now whether or not we like the Russian system
of education—and there are certainly many ele-
ments of rigidity and compulsion we do not like—
we must admit that they have at least taken posi-
tive and affirmative action to meet their present
and future manpower requirements. It is time
for us to do likewise.

As a starting point, I would suggest that the
Department of Defense add apprenticeship train-
ing provisos to every procurement contract.
Many companies that subsist almost entirely on
defense contracts—and this includes some of the
biggest aircraft producers—are today recruiting
(a polite word for “pirating’’) the skilled workers
they need from other industries and are doing
nothing to replenish the Nation’s pool of skilled
manpower. When the Bureau of Apprenticeship
surveyed the aircraft industry 2 years ago, it
found that 70 percent of the companies studied
had no facilities for training apprentices. And
these companies without apprenticeship programs,
incidentally, employed more than half of the
work force in the aircraft industry.

The International Association of Machinists
and the United Automobile Workers tried to
correct this disgraceful situation during the past
year by putting the establishment of joint ap-
prenticeship programs on the list of noneconomic
demands that were drawn up for the aircraft
negotiations in 1958. The results were negative.
Not one single new apprenticeship clause was
negotiated. And—let us face facts—this is not
the kind of an issue for which we can expect the
membership to go out on strike. So we had to
drop it, even though we recognize that the supply
and quality of skilled workers in this industry
may one day mean the difference between victory
or defeat in our struggle with the Soviet Union.

The lesson of the 1958 negotiations in the air-
craft industry is that organized labor cannot
proceed unilaterally toward a solution of this preb-
lem. It appears rather that the initiative must
rest with the agency that controls procurement.
And if it will seize that initiative, we will most
certainly support it every step of the way.

Another source of skilled labor supply that
should be more fully explored is, of course, the
technical institutes and junior colleges. In recent
years, there has been encouraging growth in the
number of such institutions equipped to train
technicians for work in such fields as medicine,
electronics, and engineering. But this growth has
not come fast enough to keep pace with even our
present needs. Therefore, I would also suggest
Federal grants-in-asid—and technical scholar-
ships—to stimulate further and faster growth of
this type of semiprofessional training. If we, as a
Nation, can afford to subsidize scores of private
profit groups, we should also be able to subsidize
our most precious national resource: the skill of
our work force.

Four years ago, the National Manpower Council
stated that “The Nation cannot afford to wait
until crises compel us to consider how to improve
and increase skills. The Nation’s welfare requires
that long-range programs for development of an
adequate supply of skilled manpower be in-
stituted now.”

That statement was made in a spirit of urgency.
Today that urgency has been compounded.

I think the time has come when we must try
again to impress on our political leaders and our
industrial compatriots the fact that strategic
human skills—unlike strategic metals—cannot be
stockpiled or taken out of cold storage when they
are needed.

Today, the organized labor movement has many
points in its program for the building of a better
America. Some objectives are long range—some
are short range—but few are more important than
getting the right range on this problem of training
and preserving the skills of the Nation’s work
force.

—A. J. Hives
International Association of Machinists
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Labor Implications
of Peaceful Uses of
Atomic Energy

JoHN I. SAks*

THE ApPpLICATION of atomic energy technology
to industry affects the work force at many points
in regard to job opportunities, employment, and
training; safety and health protection; workmen’s
compensation; working conditions; and labor
relations. Implications in these areas of interest
reflect the newness of the technology, the un-
certainty of its place in the established industrial
order, and the unique characteristics of atomic
energy applied to peaceful purposes.

Background

The fissioning of the atom makes possible great
advances in the conquest of disease, increases in
the world’s food supply, the provision of cheap
power, and the application of atomic heat and
radiation energy for technical advances in the
industrial arts. The greatest potential gain is
in the manifold increase of fuel reserves. During
the past hundred years, rapid industrialization,
tremendous growth in population, and rises in
living standards have led to the rapid depletion
of fossil fuel supplies. Fissionable fuels assure
the continuance of our modern civilization, which
is based essentially on the consumption of vast
amounts of energy.

The major areas of peaceful nuclear applications
lie in (1) atomic power; (2) atomic propulsion;
(3) radiation involving (a) isotopes in industry,
agriculture, and medicine, (b) food preservation,
and (c) plastics; and (4) space and process heating.

Except for the expanding uses of radioisotopes in
industry, agriculture, and medicine, and pilot
demonstrations of nuclear ship propulsion, the
peaceful applications programs are substantially

limited to research, design, and development,.
Atomic activities for the next several years will
consequeutly be dominated by the -existing
establishments producing atomic fuels and radio-
active source materials, instrumentation, con-
trols, and equipment. Atomic fuels production
and basic research and development essentially
for military purposes are Government-owned, con-
tractor-operated activities. The privately de-
veloped ore extraction and atomic components
industries are quite small and substantially
dependent on Atomic Energy Commission (AEC)
program expenditures.

The short-run effects of atomic development on
the Nation’s economic structure and work force
should consequently be minor. By the end of
the next decade, however, anticipated technolog-
ical breakthroughs will undoubtedly advance the
development of nuclear power, maritime pro-
pulsion, food preservation and radiation chem-
istry, and possible other uses, making them
competitive between 1970 and 1980.

Economic Implications. The timing and extent
of expanded peaceful uses will largely be deter-
mined by the effectiveness of the atom technology’s
challenge to current competitive processes for
which they may substitute. Large financial
investments and years of developmental effort will
be required. Success will depend on the size
and quality of the technical research and develop-
ment programs through which the scientific
breakthroughs (and subsequent economic appli-
cations) must come. Large outlays of technical
manpower and money for this purpose will conse-
quently not be as profitable in the short run as
returns from comparable investments in established
processes.

In the meantime, traditional industries will
grow and continue to advance technologically.
With few exceptions, raw and fabricated materials
used in atomic applications are generally identical
with those used in conventional industries. Hence,
increased demands for atomic uses, where these
are not simply replacements for conventional
industry requirements, may be considered as
normal growth for these suppliers. Many manu-

*0Ot the Division of Labor Market and Manpower Studies, Bureau of
Employment Security, and member of the Atomic Energy Study Group of
the U. 8. Department of Labor which was responstble for the report Labor
Implications of Atomic Energy, published in July 1956.
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facturers of heavy industrial equipment and sev-
eral large-scale chemical producers are actively
involved in peaceful atomic research and develop-
ment and prototype experiments. A significant
volume of atomic applications should consequently
result only in modified shifts in product emphasis
for these organizations.

Radiation Safety Protection

Radiation hazards and safety and health pro-
tection are among the most significant implications
for the work force in the peaceful uses of atomic
energy. These involve complex and somewhat
indeterminate standards for those working directly
in exposure areas, for other workers indirectly
exposed at the place of employment, and for the
general public. Related also to worker safety
protection are issues of workmen’s compensation
in the event of radiation injury.

Problems of Radiation Exposure. Radiation, in-
visible and undetectable to the senses, is a unique
industrial hazard. Radiation can penetrate mat-
ter in different degrees according to whether
alpha, beta, gamma, or neutron particles or rays
are absorbed. In some instances, heavy lead
shielding or several feet of concrete are not suffi-
cient protection against radiation. Hence, spe-
cial instrumentation, controls, and monitoring,
coupled with basic radiation safety indoctrination
and job safety instruction, are necessary to guard
the worker against this insidious danger.

The effects of radiation exposure are cumula-
tive. Dosages safe at any one time may prove
extremely injurious if repeated sufficiently often.
Diseases such as anemia, leukemia, bone cancer,
malignant tumors, and genetic damage, thus
induced may not become evident for many years
or even decades. Among other determinants of
the specific degree of injury which an individual
may suffer are included the quantities and types
of radiation absorbed, the length of time of absorp-
tion, the relative amounts of radiation affecting
different parts of the body, and the radiosensitivity
of the individual.

Understanding the hazards of radiation expo-
sure and the use of safety precautions are conse-
quently basic to the widespread use of peaceful
atomic energy. On the other hand, with the
proper safeguards, working around radiation need
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be no more dangerous than working in other
industrial processes where safety measures must
be properly maintained.

Although relatively few persons currently work
in radioactive or “hot” areas in atomic installa-
tions and research laboratories, radiation exposure
is possible in the course of routine plant operations.
Unforeseen exposure may arise because of inade-
quate monitoring or defects in radiation protective
measures, through accidents to equipment or
improper precautions in the storage or transpor-
tation of containers of radioactive materials.
Radiation contamination of outside areas, some-
times miles away from the atomic installation,
can develop through the pollution of atmospheric
dusts, water supply, or sewage resulting from the
discharge of industrial waste materials. The
development and application of adequate safety
and health standards are consequently of major
concern to Federal and State Governments and
to labor and management.

AEC Safety Programs. The Atomic Energy Com-
mission has always placed primary emphasis on
radiation safety in all atomic program develop-
ment phases. These include the evaluation from
the point of safety of the design of reactors, equip-
ment, and components; the procedures for chemi-
cal processing of fuels; the planning and scheduling
of plant operations; the medical programs for
employees; the selection and training of workers;
the use of protective clothing, including respira-
tory magks; the methods of washing; and the
location of eating and smoking areas.

Under the 1954 Atomic Energy Act, the AEC
has responsibility for setting safety standards to
protect workers and the general public from haz-
ards arising out of its operations or products
originating therefrom. It may draw on govern-
mental or other resources for carrying out this
responsibility. The AEC has adopted exposure
standards, established by the National Committee
on Radiation Protection and Measurement, as to
permissible levels of exposure to external radiation
and also as to concentrations, in water or air, of
radioactive materials which may be ingested or
inhaled. These standards have been progressively
raised, i. e., to reduce permissible exposure limits,
as more advanced data have been accumulated.
For workers in atomic installations, the permissible
exposure dosage is generally less than that received
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from natural radioactive sources in the earth and
from cosmic rays. For the general public, levels
are set at about one-tenth of industrial levels.

The AEC develops cooperatively with its con-
tractors appropriate procedures and instrumen-
tation to assure continuous conformity to its
adopted safety standards and to maintain records
of radiation safety activity. Few workers in the
contractor-operated installations are actually al-
lowed to reach the authorized limits, and for
workers as a whole, radiation exposure falls well
below the set standards.

Early in 1957, the AEC issued its revised
“Standards for Protection Against Radiation”
which are applicable to the activities of its licen-
sees. To assure conformity to adopted standards,
all licensees for the construction and operation of
nuclear installations or for the use of licensed
materials are subject to periodic Government
inspection by the AEC’s Division of Inspection.
The basic responsibility for adherence to the AEC
safety standards, however, rests with the licensee
whose operations may be suspended or revoked
for nonadherence. About 4,000 licenses had been
issued to users of radioactive materials as of
March 1957, and the number is increasing by
about 15 percent a year.

More than 1,700 of a total employment of
100,000 production and research workers in plants
and laboratories of the AEC or its contractors
were engaged in radiation protection work at the
end of 1956. Specialized personnel numbered
1,060, including physicists, chemists, engineers,
meteorologists, radiobiologists, and monitors, and
supporting technicians and clerical staff numbered
695. It thus appears that AEC contractors have,
on the average, been detailing between 1 and 2
percent, of their total personnel to carry out AEC
protection standards.

The results of the safety measures are reflected
in the excellent record since 1945 of Government-
contractor operations. Between August 1945 and
July 1956, only 16 radiation accidents involving
69 individual exposures were reported. These
accidents resulted in 2 deaths, 1 in 1945 and 1 in

1 The unit of measure of potential damage to man and mammals by radia-
tion and generally equivalent to that produced by 1 roentgen of X-ray.

2 Report of the Atomic Energy Committee of the International Association
of Industrial Aceldent Boards and Commissions, 1956, p. 7; see also Biological
Effects of Atomic Radiation, Summary Reports (Washington, National
Academy of Sciences, 1956), p. 35.

3 Atomie Energy Commission, 21st Semi-Annual Report, January 1957,
p. 130.
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1946, and 19 skin injuries. Most of the other
exposures were comparatively minor. In 8 of the
16 cases, only 1 person was involved. The largest
single accident involved 28 servicemen who re-
ceived an unexpected concentration of fallout
after a 1954 weapons’ test. According to con-
tractor reports to AEC, more than 99 percent of
nearly 200,000 workers employed during the 9-
year period 1947-55 were exposed to less than 5
rem,! or less than one-third of the present per-
missible exposure limit of 15 rem a year.

Atomic Safety Protection in the Private Sector. The
outstanding record of accident prevention in
atomic installations is attributable to the precau-
tions observed by the AEC in an uncharted field
and the revision of safety limits made in the light
of its experience. It also stems from the fact that
AEC contractors’ safety costs are paid for under
Government contract. However, safety-protec-
tion cost becomes a very real problem with the
prospective large-scale extension of peaceful
applications to private, competitive industrial
processes,

The character of safety supervision in the tran-
sition to peacetime operation may suffer because
personnel in private establishments may be less
familiar and not as alert in dealing with radiation
hazards and because costs in a competitive situa-
tion may be a controlling factor. The conse-
quence of inadequate protection because of cost
or carelessness has been indicated by the history
of medical X-ray uses. As a result of inadequate
understanding and lack of effective protective
measures over a period of decades, the life expect-
ancy of roentgenologists has been shown to aver-
age several years less than that of other medical
practitioners.?

Federal-State Safety Program Relationships. The
announced policy of the AEC in regard to the use
of licensed materials is to ‘“‘observe the traditional
relationship between the State agencies and private
industry on other types of safety matters.” * One
of the methods used by the Commission to effec~
tuate this policy is to invite the participation of
officials of interested local and State agencies in
the inspection of atomic installations by AEC field
inspectors. The AEC thus hopes to assist in
training a body of competent technical inspection
personnel. The States are also notified when new
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licenses for the use of materials are issued to
establishments or institutions within their borders.
In the case of licensed utilization facilities (cur-
rently limited to nuclear reactors), the AEC
inspects all stages of construction, the testing of
equipment, preoperational test runs, and subse-
quent startup and operations.

In 1955, the AEC established a 12-member
advisory committee of State officials from health,
labor, and legal departments. The committee
meets about twice a year to discuss such matters
as the licensing program, regulations prescribing
adequate radiation protection standards, or the
need for training local officials in radiological
health protection.

Since States have the police power to regulate
intrastate health and safety matters, the pos-
sibilities of conflict in approach and application
of radiation safety standards as compared to the
AEC program may exist. The constitutionality
of State regulation in the atomic energy area was
left somewhat in doubt under the Atomic Energy
Act of 1954. Some types of State and local
action may be possible even where the AEC
exercises its authority under the act. Further-
more, the States alone have responsibility for
establishing safety standards for radiological
hazards growing out of the use of X-ray machines,
radium, and radioisotopes produced by particle
accelerators (as distinet from those obtained
through fission sources).

The need for a more adequate safety-standards
program is underscored by the fast expanding
area of uses, the limited staff for inspection by
the AEC, and the present scant technical facilities
of State agencies. The only alternative at this
time is the increasing delegation of safety re-
sponsibility to licensees. The review procedures
under the present AEC regulations can lead to
the modification or suspension of licenses in the
event of failure to observe regulations, but only
after damage is done.’

Workmen's Compensation. Special workmen'’s
compensation issues grow out of the unique factors
of nuclear radiation. State laws in this field are
generally inadequate. The major deficiencies in
State workmen’s compensation provisions are the
lack of full coverage of occupational diseases,
limitations on the time period allowed for filing
claims for benefits, and the inadequacy of pro-

visions for medical treatment.® The complicated
legal question of fixing liability in the event of
radiation injuries which may appear several years
subsequent to separation from atomic energy
employment is still to be resolved.

Manpower Characteristics and Training

The scope and character of manpower and
training problems in the atomic field are also of
significance in considering labor implications of
atomic energy. Employment in all phases of
atomic energy activity in the spring of 1957
totaled something over 150,000. About 117,000
workers were employed by the Atomic Energy
Commission and its operations and construction
contractors—103,000 in operations and over 14,000
in construction. (See table 1.) Rough estimates
of the balance were as follows: uranium mining,
ore reduction, and refining mills, 10,000; research
and development financed by private industry,
universities, and foundations, 3,000 to 5,000;
design, manufacture, and installation of reactors,
vessels, components, and auxiliary equipment,
15,000 to 20,000; instrumentation and isotopic
devices, 4,000 to 6,000; and miscellaneous, 3,000
to 5,000.

AEC-Contractor Employment. Total employment
by the Atomic Energy Commission and its con-
tractors increased approximately 10 percent
between December 1955 and March 1957, but
was still more than 20 percent below that of June
1952 when construction activity was at its peak.
In March 1957, the bulk of employment was con-
centrated in the production and refinement of
atomic fuels used predominantly for military
purposes and Government-controlled research
and development operations. That type of em-
ployment increased 1% times between 1949 and
1957, whereas construction employment, which
increased about 5 times between 1949 and 1952,
was approximately the same in 1957 as it was in
1949. These trends are indicative of the ex-
pansion of atomic facilities. With the recent
completion of new major AEC production instal-
lations at Savannah River, S. C., Paducah, Ky.,

41957 Hearings before the [Congressional} Joint Committee on Atomio
Energy, Pt. I, Sec. 202, Statutory Hearings, p. 101.

§ Atomic Energy Commission, op. cit., p. 129.

¢ See Workmen’s Compensation and Radiation Hazards (in Monthly
Labor Review, April 1957, pp. 455-459).
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and Portsmouth, Ohio, and very large additions
to the Oak Ridge, Tenn., and Hanford, Wash.,
facilities, it is reasonable to expect that operations
employment will expand still further.

Based on the general nature of the processes
and the types of equipment used, the structure and
characteristics of the AEC-contractor work force
are most comparable to those in the inorganic
chemicals and the petroleum and coal products
industries. The bulk of the personnel consist of
skilled and semiskilled chemical-process operators,
service and maintenance mechanics, and a sig-
nificant proportion of technical and managerial
staff. Atomic installations, however, also employ
large numbers of guards, because of the relation-
ship. of these plants to national security, and
significant numbers of atomic health and safety
personne] for protection against radiation hazards.

Most of an atomic plant’s personnel are in-
experienced and locally recruited at the time of
hiring. Where no apprenticeable craft skill is
involved, production and service workers are
routinely trained on the job. The normal large-
scale manufacturing activity characteristics which
the atomic fuels and byproducts processing
plants appear to have acquired, are reflected in
the hours, earnings, and turnover statistics of the
AEC-contractor operations. Atomic energy in-
stallations compare very favorably with all man-
ufacturing and with industrial inorganic chemicals
at all points and only fall slightly below the prod-
ucts of petroleum and coal where stable and profit-

able oil refinery activities are a dominant factor.
(See table 2.)

AEC Installations Work Force Experience. The,
routinization of atomic production operations is
borne out by the experience at the four AEC
installations at Oak Ridge, Tenn., and Paducah,
Ky. The Union Carbide Nuclear Corp., the op-
erating contractor, assumed responsibility in 1943
at the QOak Ridge gaseous diffusion plant
(ORGDP), in 1947 at a second Oak Ridge ,lant
(Y-12, electrochemical byproducts), in 1948 at the
Oak Ridge National Laboratory (ORNL), and
in 1950 at the Paducah gaseous diffusion plant
(PGDP).

Employment at the Oak Ridge plants showed
a consistent downtrend from 1947 through 1950,
but increased significantly from 1951 to 1954 as
large additions were made to existing facilities.
Modifications in employment levels in 1955 and
1956 are presumably a result of more effective
use of the new facilities. Employment at Paducah
has continued substantially unchanged since
normal production activity levels were reached in
1952. (See table 3.)

Hourly paid craftsmen, production, and mainte-
nance workers in the 3 production plants made up
between 57 and 70 percent of the payroll in
December 1956. (See table 4.) Large numbers
of security guards and clerical and service per-
sonnel made up the weekly paid group of workers.
At the ORNL, the different distribution reflects

TaBrLe 1.—Employment of Atomic Energy Commission and contractors, 1949-67

{In thousands]
Contractors’ employment
Atomic
Date All employ- Energy Operations
ment Commission
empioyment Total Construction
Total Production | Research and Other
development
1957: March 117.0 6.6 110. 4 96. 2 50.9 39.4 5.9 14.2
1966: December.... .o oomomcooaaoa- 115.6 6.6 109.0 93.8 50.0 37.9 5.9 15,2
June.__.._ - 110.2 6.6 103. 6 9.2 49.7 34.2 6.4 13.3
1955: December. 106. 1 6.2 9.9 85,7 48.7 30.6 6.3 14.2
June. e 112.6 6.0 106. 56 82.9 48.0 28.8 6.1 23.6
1954: December. ... 130.7 5.9 124.8 78.1 4.2 27.6 6.3 46.7
une 141.9 6.1 136.8 73.3 39.5 27.6 6.3 62.5
1953: December.. ... o.cvencmcacancnana- 146. 5 6.3 140. 2 7.7 38.7 26,9 6.1 68.6
June 148.8 6.9 1419 71.8 37.1 28.8 5.9 70.1
1952: December. .. ..o _____._..._ 142.8 6.8 136.0 63.4 72.6
June.... 149.4 6.7 142.7 58.1 84.6
1951: December. 124.2 5.8 118.4 52.4 66.0
UL, oot e 9.1 5.6 93.6 47.8 - 45.7
1950: December. 73.3 5.1 68,2 42,1 |_onos |- 26.1
une 63.7 4.9 58.8 39.1 - 19.7
1049: December...... ..o 56.6 4.8 51.8 37.2 T 14.6

NotE: Because of rounding, sums of individual items do not necessarily

equal totals.
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TaBLE 2.—Hours, gross earnings, and labor turnover raies
of production workers in Atomic Energy Commission and
contractor establishmenis and selected indusiries, February
and March 1957 and March 1956

Gross | Gross |Acces- | Sepa-
Aver- | aver- | aver- Sit%l; mgeil
age age age | ral ra
Industry and date weekly | hourly | weekly
hours | earn- | earn- (—_
ings ings Per 100 em-
ployees
AEQC and contractors:
arch 1987 o cmeeene 40.5 | $2.52 1$102.22 1.6 1.3
February 1957 .. ... .__ 40.8 2.52 | 102.73 1.6 1.2
arch 1956_. ... ... ____ 41.1 2.42 | 99.54 1.6 1.5
All manufacturin,
March 1957 ... eeee 40.1 2,05 | 82.21 2.8 3.3
February 1957.... o ccecmeen. 40.2 2.05 | 82.41 2.8 3.0
March 1956_..__. ... 40.0 1.95 | 78.78 3.1 3.6
Industrial inorganic chemicals:
Marebh 1957 ..o 40,9 2.39 | 97.76 1.6 1.9
February 1967 . ____._._._..... 40.9 2.37}1 96.93 L5 1.5
arch 1956 ._____.____________ 4.0 2.28 | 93.48 1.5 1.6
Produets of petroleum and coal:
Marech 1957, ..o 40.6 2.58 | 104.75 .9 1.1
February 1957____.________.___ 40.8 2.56 | 104.45 .9 .8
arch 1956______ . ._..._._.... 41.2 2.52 | 103.82 .9 W7

S0URCE: Atomic Energy Commission and Bureau of Labor Statistics.

the much larger emphasis on research and de-
velopment, with correspondingly increased pro-
portions of professional and technical staff.

The number of women employed was not
significant. Of the 1,887 women employed, only
217 were production workers. However, the
limited employment of women in basic atomic
production and research activities—12 percent
of the total jobs in these 4 plants—compared
favorably with female employment participation
in industrial inorganic chemicals (8 percent) or
products of petroleum and coal (7 percent).

Generally, work at basic atomic installations
does not appear to call for special aptitudes or
unique industrial backgrounds except in research
and development and in some limited specialized
operations. This is indicated by the recruitment
experience and the worker educational achieve-
ment level at the AEC-Union Carbide Nuclear
plants. No difficulties were reported in obtaining
local Jabor for basic production operations at these
semirural plant sites, nor in training them effec-
tively on the job despite a lack of previous factory
experience. At Paducah, 15 percent of all em-
ployees had less than a high school education;
at ORNL, 20 percent, at ORGDP, 40 percent,
and at Y-12, 42 percent. At these latter 2 plants,
over 20 percent had had only a grade school
education or less.

The weighted average length of service at the
end of 1956 was 8.2 years at ORGDP, 6.7 at
ORNL, 6.0 at Y-12, and 4.5 at Paducah. Since

major personnel additions were made at the Oak
Ridge plants after 1950 and Paducah began oper-
ations only in 1951, these average periods of
service point to a very considerable degree of
stability in employment.

The apparently satisfactory character of atomic
installation working conditions is also reflected in
part in the distances a large proportion of the
workers are willing to commute. Fifteen percent
of the ORGDP personnel, 9 percent of those at
the Y-12 plant, 11 percent at ORNL, and 21 per-
cent at Paducah travel 20 miles or more each way.
Four percent of the workers at ORGDP commute
40 miles or more in each direction daily. A major
factor may be that these are by far the largest
sources of well-paying job opportunities in the
area and thus attract rural job seekers within a
wide radius.

According to records of exit interviews, volun-
tary quits because of transportation, housing dif-
ficulties, health problems, or dissatisfaction with
earnings, hours, or working conditions were
negligible.

The accident records at these atomic installa-
tions are likewise illuminating in regard to safety
as a consideration in expanding future atomic in-
dustry employment. During 1956, there were no
fatalities or permanent total disabilities in 3 of the
plants and only 2 such occurrences in the fourth.
Total accident frequency rates per million hours
worked for the calendar year 1956 were: ORGDP,
1.72;Y-12,2.27; ORNL, 0.55; and Paducah, 1.87.

New Atomic Occupations. The character of the
manpower requirements involved in atomic reac-
tor construction and operations, in the reprocess-

TaBLE 3.—Employment trends at AEC-Union Carbide
Nuclear contractor plants, 1947-56

Oak Ridge plants
Paducah
Date Elect \Tostor
Gaseous ecuros 1 Nattonal usion
Total | giftusion b;%%g%lts Laboratory| Plant
December 1956..| 14,068 5, 382 4, 950 |
mber 1955. - 14, 282 5,466 5,348
December 1954. - 14, 959 6,128 5, 520
December 1953..| 13,729 6, 4,389
December 1952 - 12,770 6,084 3,522
12, 572 5, 594 3,732
, 850 4,700 3,125
8,078 3,932 1, 806
8,230 4,412 1,784
9, 760 5,201 2,223
10, 266 5,579 2, 404

t Employment as of December 1951.

80URCE: Union Carbide Nuclear Corp., Eighth Annual Industrial Rela~
tlons Report, 1956,
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ing of fuels, in the uses of radioactive isotopes, and
in the manufacture of atomic instrumentation,

TaBLe 4.—Distribution of employment in AEC-Union
Carbide Nuclear coniractor plants, by time basis of com-
pensation and sex, December 1956

calls essentially for modifications in existing skills.
There are relatively few new occupational titles Osk Ridge plants Paducsh
and these are associated predominantly with Iter piamts | Gaseous | Electro- | National | dmeos,
technical research, design, and development, as dstom | O oy | _oDoratory|  plant
the nuclear physicist, and with radiation health
protection where health physicist, radiation ana- Al workers---- 15,89 | 5382 43 dre ) L
lyst, radiation monitor, and decontamination Pormtor | 122 408 4 St Lo
technician are identifiable. At the operating — yeoul-----f | & & o B 150
level, there are the coolant tester, heliarc welder, Poroantof 12 13 10 16 9
and reactor operator. Hourly patd

In-plant radiation safety measures are under W eior | ¥ B0 3,425 LOo | 1,076
the control of specially trained health physicists total- - # 5 7 # o
who generally are also responsible for worker Weeklypald 3,20 1,164 662 1,147 206
safety training and monitoring of the environment Poroqeof . 7 2 18 3 1
to assure adequate protection for the outside  aontniy paia
public. Worker safety training includes indoc- workers.r-| %0 1% 863 1,569 bt
trination and education programs including health total....- » i 1 2 2

physics lectures, pamphlets, etc. The health
physicist, an occupational specialty growing di-
rectly out of atomic safety requirements, has usu-
ally had postgraduate work in theoretical and
applied physics.

The radiation analyst, a subprofessional who
works under the health physicist’s direction, is
qualified to evaluate hazards and make remedial
recommendations. He in turn may supervise the
radiation monitor who performs a more routine
function of operating devices to measure the
amounts of radioactivity which might be present
in areas of possible exposure. The monitor may
also function as part of a decontamination crew
or combine the monitoring function with routine
nonradiation protection activities. The decon-
tamination technicians act to clean up an area
after radiation leakage has raised the radiation
level to a point where corrective safety measures
must be taken to protect personnel and equip-
ment.

Coolant testers are very few in number and are
engaged solely on testing the effectiveness of
liquid metal coolants for use in certain types of
reactors. These workers are readily trained on
the job. Heliarc welders, using an inert gas weld-
ing process on metals, are essential in the con-
struction of reactors and auxiliary facilities. Al-
though large numbers may be needed on major
atomic projects, ordinary welders with several days’
instruction, and other workers with a very few
weeks of special training, can usually meet nuclear
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8oUrce: Union Carbide Nuclear Corp., Eighth Annual Industrial Rela-
tions Report, 1956.
construction specifications. Reactor operators
are licensed to operate the controls of a reactor
panel. This function, originally performed by
graduate engineers or scientists, has been progres-
sively downgraded so that high school graduates
can be trained on the job and can qualify for
AEC licenses. Readily trainable service or pro-
duction occupations in atomic activities which
may take on greater significance, depending on
the numbers and types of reactors in use, are the
reactor assembler and fuel-element assembler.

Craft Training Requirements. In general, produc-
tion and craft skill characteristics are identical with
those found in related chemical, metalworking, or
the construction industries. Craft specifications
are, however, far more exacting in the manu-
facture, installation, and maintenance of material
and equipment subject to possible radiation con-
tamination, requiring far more precision work and
the development of special methods for handling
and working with atomic materials and equipment.
This is imperative to provide adequate shielding
and leak-proof fittings and joints. Existing craft
practices consequently need reexamination in the
light of these new circumstances.

Plumbers, pipefitters, machinists, millwrights,
boilermakers, machine-tool operators, electricians,
and welders are especially affected by this consider-
ation in atomic reactor construction and operating
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maintenance. Such skill modifications and their
extension into new areas of activity call for certain
changes in exisfing craft training. In the short
run, much of this training will be in-plant adapta-
tion of the existing pool of skills to the more exact-
ing requirements. In the longer run, changes will
be made in organized training programs, including
expanded apprenticeship or combined vocational
instruction and on-the-job training under the
supervision of experienced craftsmen.

Some unions are reorganizing their apprentice-
ship training programs to take cognizance of the
types of performance standards and work specifi-
cations required in the atomic field. Millwright,
pipefitter, and boilermaker unions have obtained
AEC access permits to classified information so as
to study the impacts of the new technology on
their craft activities.

Professional Manpower Problems. The principal
manpower problem in atomic energy development
is clearly the shortage of professional skills.”
Trained engineers and scientists are needed in pure
and applied atomic research and development and,
to a lesser degree, in nuclear applications. Tech-
nical progress in peaceful applications is directly
tied to the expansion in numbers of professionally
trained personnel devoted to further research and
development.

According to the AEC, in September 1956,
19,000 engineers and scientists were employed
among the 113,300 workers engaged in its activi-
ties. Excluding the 14,800 workers in contract
construction, they represented approximately 19
percent of operations, research, and development
employment of the AEC contractors. In the spe-
cialized national atomic research laboratories
where the bulk of the technical developmental
activity is concentrated, about 30 percent of the
employment consisted of professionally trained
specialists.

More than half of all the technicians employed
in the AEC program are chemical or mechanical
engineers. One-third are physical scientists,
mostly physicists and chemists. The remaining
one-sixth are biological, medical, and other miscel-
laneous scientists. This group of professional
workers is supported by at least an equal number
of technical aids, research and laboratory assist-
ants, and other subprofessional personnel.

The atomic energy industry needs a large, con-
tinuing supply of engineering and scientific grad-
uates who would customarily acquire nuclear com-
petence on the job or through supplementary
graduate training courses. In the face of national
shortages and the keen competition from all other
areas in the economy which seek comparable types
of professionally trained personnel, satisfying this
need constitutes a major problem.

Labor Needs of Atomic Peacetime Uses. Since
power is prospectively the largest single peaceful
application of atomic energy, its manpower
requirements are of particular interest. The
AEC roughly estimates that 44,000 workers,
including 2,300 engineers, would be needed to
operate atomic plants of 175 million kilowatts
capacity.® This figure is limited to the nuclear
heat production function. The manpower for the
electricity generation and distribution operations
would remain the same for both atomic and con-
ventional type power plants.

This estimate is generally regarded by private
power and equipment industry experts as being
at least one-third too high, principally because it
is based on a manpower staffing pattern used at
an AEC reactor, designed and operated for
entirely different (nonpower) purposes. Further-
more, tl}ey maintain that the introduction within
the next 25 years of the largest conceivable
nuclear power program will not require the net
addition of even such modified manpower esti-
mates. Regardless of source, these estimates
need to be offset by the staff which would other-
wise have been employed in modern, efficient, con-
ventional type plants for which atomic produced
heat will substitute. It is conceivable that with
advanced nuclear design, manpower requirements
may even be reduced further to some_ limited
degree.

Isotopes in industry have not created any
identifiable change in manpower requirements.
Users of isotopic control and measuring devices in
continuous process industries such as rubber,
paper, and. cigarette manufacturing claim that
they produce large dollar savings brought about by
increased efficiency of operation through quality
controls, and reduction of wastage, but such

7 Hearings, op. cit., pp. 12, 18, and 97.

® Rep ort of the McKinny Panel to the [Congressional] Joint Committee on
Atomic Energy, February 1956, Vol. II, p. 545,
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devices have not resulted in the technological dis-
placement of currently employed workers. On
the other hand, their use has not created additional
manpower needs.

The manufacture, assembly, and installation of
the essential atomic instruments, gages, and
other devices will create limited demands for
additional scientific instrument makers, calibra-
tion technicians, lens and gage grinders, etc.
The largest increase in this relatively small
industry’s demands, however, will be in the num-
ber of semiskilled assemblers, who can be readily
trained on the job.

Atomic Energy and Organized Labor

Organized labor’s other interests in atomic
energy involve (1) conditions of collective bargain-
ing, (2) interunion jurisdictional matters, and (3)
development of worker and public understanding
and acceptance of industrial atomic applications,

Collective Bargaining. Certain aspects of atomic
labor relations are unique. Nuclear industrial
technology emerged as a wartime crash program
completely dominated by national defense and
security considerations which led the Federal
Government to request the unions to refrain
from organizing activity and introducing collec~
tive bargaining procedures. Only in 1946 did
unions win representation rights at Government-
owned, contractor-operated atomic installations.
The threat of a strike in 1948 at Oak Ridge,
Tenn., led to the establishment by the President
of the United States of a labor relations panel for
the atomic energy installations.? This panel with
some modifications made in September 1953, and
some additional minor changes in January 1957,
may, with the consent of the parties involved,
exercise jurisdiction over disputes which threaten
to disrupt essential aspects of the atomic energy
program. Under the present operational proce-
dures, unions and contractors at AEC installa-
tions are expected to negotiate on normal aspects
of working relationships (that is, exclusive of

¢ 8ee Panel to Handle Atomic Energy Plant Disputes (in Monthly
Labor Review, June 1949, pp. 661-662).

1 General Policy Statement of the U, 8. Atomic Energy Commission
Relative to Contractor Personnel Management and Labor Relations, 1955.

1t President’s Report, Proceedings to the 46th Annual Convention of the
Metal Trades Department of the American Federation of Labor, November
28, 1955, pp. 6-7.

security matters) and to make every effort at
peaceful settlement of disputes through collective
bargaining and full ugse of the Federal Media-
tion and Conciliation Service.

The panel’s special role is to aid in voluntary
settlement only after it is felt that all other pro-
cedures have been exhausted and the AEC has
determined that a stoppage would have very
serious consequences on the program. . While the
panel has jurisdiction and for 30 days thereafter
if it issues recommendations for settlement, the
parties to the dispute are to continue existing terms
and conditions of employment. If the panel fails
to issue recommendations, or if either party rejects
the recommendations which may be issued, the
parties are free to take further action. From
July 1953 to March 1957, 32 cases were heard by
the “Ching”’ panel as compared with 61 cases
handled by the earlier “Davis” panel (named after
their respective chairmen, Cyrus Ching and Wil-
liam H. Davis).

The AEC has a very immediate interest in all
labor-management negotiations at atomic installa-
tions because of the special factors of Government
ownership of plant and materials and the necessity
for continuity of production at certain vital
installations. It reserves to itself absolute and
final authority on questions of security—an issue
of considerable contention in the process of de-
veloping effective collective bargaining. The AEC
also is in the peculiar position of being a silent
third partner to labor-management negotiations
since it ‘“reviews labor expenses under cost-type
contracts as a part of its responsibility for assuring
judicious expenditure of public funds.” 1

One difficulty, suggested by the president of the
AFIL~CIO Metal Trades Department and other
observers, is the lack of economic pressure felt
by the management side.!* The contractors have
no capital investment in the installations, do not
compete for customers, and lack the motive of
profits or the fear of loss as the basis for settlement
since they operate on a cost-plus-fixed-fee AEC
contract. Thus the strike .as the ultimate eco-
nomic weapon lacks much of its private industry
effectiveness.

The history of labor relations in AEC installa-
tions has been reasonably smooth partly because
of organized labor’s recognition of the special
national interest in these activities and, according
to management, partly because of a certain degree
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of pressure exercised by Government on contrac-
tors to reach settlements which in their private
operations might not be so readily acceptable.
Lengthy work stoppages at a Hanford, Wash.,
construction project and at an AEC contractor
operation in Buffalo, N. Y., nevertheless did
occur in the summer of 1956—basically over wage
and other payment differentials. [EpiTor’s
Note.—A Portsmouth, Ohio, facility dispute
ended a day before an 80-day injunction, obtained
under the national emergency provisions of the
Taft-Hartley Act, expired on August 3, 1957.]
Agreements between operating unions and AEC
contractors generally do not contain detailed
clauses which are uniquely concerned with condi-
tions of work at atomic installations, although
reference is frequently made to the establishment
and administration of plant safety programs.
Some of these programs emphasize joint labor-
management participation on plant safety com-
mittees; others require the employer to maintain
an adequate safety program including appropriate
clothing, devices, and equipment, and the workers,
under penalty of caution or discharge for non-
compliance, to adhere to the safety regulations;
more commonly, clauses state that workers are to
be available for medical checkups as determined
by management. In general, these safety and
health provisions are not so different from those
found in labor-management agreements in heavy
industry. Clauses which require security clear-
ance as a condition of employment are comparable
to those in other defense connected activities.
Some of the AEC contractor operations, being
intimately associated with basic national defense
interests, are substantially similar in that regard
to other military end-products activities such as
ordnance and aircraft production. Hence, condi-
tions of collective bargaining which apply in
these  defense-related industries might be con-
sidered as largely applicable to some Government
atomic activities. Under such conditions, the
essentiality of continuity of operations would
be determined on the basis of the particular
activity involved and current defense needs.
Thus, though' strikes have occurred in AEC
construction and component installations during
the past decade, they have not resulted in the
consequences which were once thought inevitable.
It might be concluded that normal collective
bargaining processes should be permitted in these

installations, with necessary safeguards written
into the agreements to protect property and
processes and to carry on certain essential mainte-
nance functions in the event of failure to reach
satisfactory settlements.

In the widening area of peaceful applications in
the civilian economy, there is no basis for any
modification in normal collective bargaining pro-
cedures other than the assurance that basic safety
procedures will be maintained at points affected
by work stoppages.

Interunion Jurisdictional Problems. Many of the
labor relations issues involve interunion work
jurisdictions. Jurisdictional problems will con-
tinue to grow as a result of the very fluid nature of
the evolving atomic technology. The changing
craft requirements due to the greater precision
specifications in atomic activities will tend to
narrow the established divisions between organized
crafts. They may lead to possible overlap as,
for example, between boilermakers and pipefitters,
or between millwrights and machinists.!* Satis-
factory and lasting settlements of such issues will
be slow in coming because of the dynamic char-
acter of the technology. As additional advances
are made and new materials, tools, equipment, and
operating methods are brought into use, jurisdic-
tional conflicts may become acute. Some of the
established interunion jurisdictional agreements
are presently being revised. Added familiariza-
tion with the technology and standardization of
nomenclature in atomic applications may help
minimize the number of potential disputes.

Worker and Public Acceptance of Atomic Energy.
Organized labor’s leaders who are concerned with
the possible impact of peaceful atomic develop-
ments on the civilian economy are facing, along
with industry and government, the basic problem
of securing widespread worker and public accept-
ance of atomic energy as a characteristic of normal,
everyday life. Some feel that the problems of
general public education and worker acceptance
of the hazards of atomic plants are separate
matters. In the latter situation, it is argued,
conditions differ only in degree from other types
of industrial activity risks, for example, in mining,
explosives manufacture, and oilfield operations.

13 Charles F. MacGowan, International Brotherhood of Botlermakers, be
fore the Atomic Industrial Forum, 8an Francisco, April 5, 1955.
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Adequate radiation safety protection in all situa-
tions involving atomic applications are naturally
assumed to be a prior condition for their introduc-
tion into the civilian economy.

The elimination of many public misconceptions
about atomic energy can be accomplished through

worker education, the AFL-CIO top leadership
has recommended the establishment of a statutory
Labor-Management Advisory Committee to the
Atomic Energy Commission to advise on the
development of sound atomic labor relations and
to assist in bringing about public understanding

widespread dissemination of adequate and accurate

of peaceful atomic uses through labor’s organiza-
information. On the general issue of public-

tional and related media.

[The areas of AEC influence on atomic energy installation policies are the
following:]

First, we [the AEC] recognize that it is a role of government to assure that
wages, hours, safety regulations and working conditions are adequate in
terms of the general welfare, and not substandard in relation to normal
industrial practices. Second, with all costs reimbursed by the government,
there is no profit incentive to economical operation. Government must
assure that public funds are expended judiciously. Clearly we will not
substitute our judgment for that of the contractor as to a particular wage
rate or working condition. But we do see that the general level of wages is
not stratospheric, and that conditions in our plants are not unstabilizing in
relation to other plants. Third, we recognize a specific role in enforcement
of certain labor laws—more specifically, the Davis-Bacon and Eight Hour
laws, as well as the executive order on nondiscrimination in employment.
Fourth, we accept a rather specific and paramount role in relation to security
of information and of plant.

A fifth area relates to disputes settlement. With well over 90 percent of
our effort, in terms of both dollars and people, directed at defense needs,
continuity of production is important.

—Oscar 8. Smith, Obligations of Government as Owner, Financier and Consumer
in Relation to Collective Bargaining (in Labor Law Journal, Chicago, November
1956, pp. 684-685).
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Workers’ Health in
an Era of Automation

Eprror’s Nore.—The article which follows was
excerpted from a paper presented by Dr. C.
Richard Walmer, Managing Director of the
Industrial Hygiene Foundation, at the In-
dustrial Relations-Production Conference on
“Impact of Automation” sponsored by the
Industrial Relations and Production Commit-
tees of the Industrial Department of the Chamber
of Commerce of Greater Philadelphia, on April
4, 1966. Suspension marks to denote unused
portions of text have been omitted in the interest
of easier reading. The complete paper ap-
peared in the May 1956 issue of Industrial
Medicine and Surgery.

AvuTroMaTION is more than just a word to describe
new techniques for mechanically accomplishing
work in our plants and offices. Automation signi-
fies a whole new way of life, involving biosocial
values as well as technological ones. It will
change the living and working habits of people,
alter educational patterns in our schools, and raise
our standard of living to new heights. This
paper is concerned with the effects of these devel-
opments [in the field of industrial health].

Industry’s Stake in Health Maintenance

The state of health of an individual is deter-
mined by a complex combination of factors in-
volved in his adjustment to his total environment.
When that environment faces alteration, it is
human nature to feel uneasy. In the era of auto-
mation, the anxiety of employees is one of the
human relations problems which will arise, and
these are closely allied to the health and well-
being of the worker. Other aspects of automation
will bear more directly on the physiological status
of the worker, but it is the sum total of all prob-
lems, both physical and emotional, which deter-
mines the total health picture of an individual.

July 1956

43

Anticipation of these problems is as essential
to advance planning for automation by industries
as are the engineering blueprints and the manage-
ment studies to determine the economic feasibility
of such a move. A company’s employees have
always been its most valuable assets, and auto-
mation is not going to change this. In fact, more
responsibility will be vested in employees than
heretofore. A larger number of technical jobs,
including maintenance and repair of the complex
machinery and monitoring of automatic equip-
ment, will call for greater skills and more training
and education. Management personnel will be
called upon to make major decisions. FErrors in
judgment [will] be extremely costly.

In addition, each employee will represent & much
larger capital investment than heretofore. In
1954, the capital investment per worker in the
chemical industry, which is highly automated,
was twice that of industry as a whole, or $26,000;
and in some plants it is considerably more.! The
present investment per employee in the electric
power generation industry, which is almost com-
pletely automatized, is in excess of $106,000.2

Thus, automated industry will have an even
higher stake in maintaining the health of its
workers. Illness not only disrupts production
while workers are absent but results in a loss of
efficiency during the periods when the worker is
on the job but is not feeling well.

The Preventive Medicine Approach

Regardless of the method of manufacturing,
there is one approach to health maintenance which
is good management policy, and that is preventive
medicine. Preventive medicine is concerned with
the total physical and mental well-being of the
worker, both on the job and at home. Modern
methods of environmental control have greatly
reduced the possibility of occupational disease
and injury. One of the Industrial Hygiene Foun-
dation’s member companies has reported a reduc-
tion in on-the-job injuries of 63 percent in the

1 Automation: Feedback to a Better Economy. (In Chemical and Engl-
neering News, October 31, 1955, p. 4648.)

* Clyde Williams, Trends in Industrial Research. (In Battelle Technica)
Review, September 1955.)
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past 5 years, and this is not an exceptional case.
Automation will further eliminate occupational
hazards; but nonoccupational injuries and diseases
account for 90 percent of absenteeism.

Even the most comprehensive medical program
will be less costly than worker absenteeism, [with
the resultant] higher operating costs because
of substitution of perhaps untrained personnel,
spoiled products, higher disability [compensation],
increased group hospital and surgical insurance
payments, and many intangible losses. Such a
program in no way infringes -on the general
practice of medicine. Industry and its physicians
have the opportunity to discover physical condi-
tions which might have gone unnoticed and un-
treated, and such cases are referred to the worker’s
personal physician. Also, through health counsel-
ing and education, the worker can learn to take
better care of his health and to avoid injury.
The source of nine-tenths of the accidents are to
be found in man’s constitution and behavior when
confronting the machine.? Thus, protecting the
overall health of the employee serves the double

purpose of keeping him on the job and making him-

a safer, more efficient worker as well.
Implications of Automation for Health Programs

Let us [consider] the ideal industrial health
program as many leading companies have it today
and see how it fits the requirements of the auto-
mated industry, what adaptations will have to be
made, and how they can be accomplished. [It
should be noted, however, that] we have very
limited experience on which to base an evaluation
of the medical needs connected with continuous
processing methods of manufacturing.

Environmental Conditions. In the ideal plant,
atmospheric contaminants are well controlled.
Industrial hygienists keep a constant check at all
operations where industrial dusts or toxic fumes or
gases are a threat. The harmful properties of all
raw materials used in the manufacturing process
have been determined through biological tests.
The industrial physician is also well acquainted
with the specific hazards encountered in his com-
pany and with the physiological effects of exposure

Ll

[to them]. Engineers have employed [atmospheric]
control measures in the design of machinery and in
ventilation and air-conditioning systems. The
same attention is given to ridding the work
environment of radiant heat and of noise. Where
hazards cannot be completely eliminated, pro-
tective clothing and equipment are standard
requirements for each worker.

Automation will provide the solution to many
such environmental health problems. Workers
will no longer be exposed to air contaminants since
manufacturing operations will be enclosed. In
many cases, workers stationed at control panels
[will be] completely isolated from the actual proc-
essing area [and] such factors as ventilation,
temperature, humidity, and noise [will] no longer
affect his performance. In fact, control criteria
in fully automated factories are such that the
standards of air cleanliness with respect to dust for
successful operation of the equipment are far more
critical than those for humans. Automation
eliminates much of the actual contact between
workers and materials, making possible {the] use
of ingredients formerly too toxic to [be handled]
safely.

In the rubber industry, [for example], raw
materials proceed from bins through scales and
into the mixer without manual handling. [The
industry hopes] to devise automatic machinery to
reduce all mixed stocks into pellet or [viscous]
condition so [they] can be conveyed to bins over
automatic mills for feeding extruders or calenders.*

[To cite another example] in one plant manu-
facturing large metal containers which required
manual soldering of side and end seams, resulting
in an exposure to lead and solvents, automatic
equipment was installed which permitted better
ventilation and completely eliminated exposure to
the toxic materials. Not only was the workers’
health protected, but a superior product was
achieved.®

3 G. Friedmann, The Emergence of the Human
The Free Press, 1955. Froblems of Astomation,

¢ Automation in Rubber Manufacturing, Report of a Sympostum 8pon.
sqred by the Akron Rubber Group, October 28, 1955. (In Rubber Age,
December 1955.)

§ C. Richard Walmer, Worker Welfare in the Era of Automation, Special
Report No. 7, American M t A 1ation, New York, 1956.
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While automation will relieve the [dangers of]
day-to-day chronic exposures to toxic materials,
there still exists the danger of catastrophic expo-
sures due to ruptures in the lines or of acute
exposures where maintenance work is involved.
Workers accidentally and drastically exposed to
toxic materials will require special and prompt
treatment.

Nor will automation eliminate the need for
investigating toxic properties of new products
before introducing them on the market or, better
yet, in the development stages. Where harmful
properties cannot be eliminated, codes must be
set up for the safe handling and use of the product
by the public.

Accident Prevention. Automation will also mate-
rially lighten the safety department’s task [with
respect to the] prevention of physical injury. It
will release men from dangerous jobs, and conse-
quently will eliminate most of the traumatic
injuries. With true automation the worker seldom,
if ever, comes in contact with the machinery.
Manual handling of heavy stock in the loading
and unloading of machines and in the transfer of
stocks within the plant is also eliminated so that
there is no danger of physical strain, or injuries
such as crushed feet. The Ford Motor Co.’s
experience indicates an 85.5-percent reduction in
the number of hernia cases where automatic
equipment has been installed.®

Automation, while not eliminating the need for
decisions by human beings, replaces some of man’s
sensory apparatus in connection with the operating
functions of the machine and thus relieves the
chance of error in human perception, which is too
often affected by such factors as mental stress and
physical fatigue. Man no longer needs to pace
himself to the rhythm of the machine, a rthythm
which may be an unnatural one and result in ten-
sion and possible accidents. He does not even
need to strain to catch faulty production; for
example, in textile weaving operations, safety
devices on automatic looms disconnect the ma-
chine at the least accident.

L5

Effect on the Medical Department

What effect will [autemation] have on the func-
tions of the [industrial] medical department? How
can industrial health specialists anticipate the
health problems that may be caused by automa-
tion in industry? Certainly even less staff time
will be required for the treatment of injuries and
for traumatic surgery in view of the reduction in
safety hazards. But the modern concept of [the]
industrial health [program}—prevention rather
than cure—will be more important than ever.
Industrial psychiatry, health counseling, selective
placement through evaluation of the applicant’s
physical and mental condition—all become im-
portant responsibilities of the industrial medical
program.

Preplacement Physical Examination. The keystone
of a good health-maintenance program in industry
is the pbysical examination, beginning with the
preplacement examination, followed up by periodic
and special studies. Not only does [the preplace-
ment examination] uncover physical defects which
often can be corrected if caught in time, but it
assures that an employee will be placed on a job
commensurate with his physical and mental
ability. Where employee and job are ill matched,
the work will not be a source of satisfaction and
will create tension and stress in the employee.
The preplacement examination is also important,
for record purposes, in establishing the degree of
injury or disease present at the time of [hiring],
since 42 States have ‘“‘second injury’’ [provisions in
workmen’s compensation laws] which make the
employer liable only for the [proportion of a
worker’s disability that is attributable to] newly
acquired damage and not for the total disability.

Anatomical or physiological requirements for
work in automated industries can be revised.
Certainly physical strength will play a lesser role
in the production scheme, making possible the

¢ John B, Stirling, Automation, Safet,y’é New Ally, National Safety News,
February 1955.
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employment of many handicapped or aging
workers. It is important that [these groups]
be provided for in our economic structure.

Periodic Eraminations. The relationship of work
to the stress disorders will most concern industrial
physicians henceforth. Up to now industrial
physicians have looked for the greatest symptoms
of stress disorders [e. g.,] heart trouble, high blood
pressure, and ulcers, among the executive group.
With automation the number of skilled and pro-
fessional workers will greatly increase. The pe-
riodic physical examination in these early days of
increasing automation can provide industrial
physicians with valuable information as to the
degree of occupational stress automation is having
on its workers. This type of examination is an
excellent tool for keeping abreast of changing
industrial health problems and makes possible the
further extension of preventive medicine.

The worker will be relieved of the dirty, back-
breaking jobs, {and] unpleasant working condi-
tions; he will be taken away from the repetitive,
monotonous, highly specialized tasks such as
those found on the assembly line. He must, on
the other hand, be prepared to fill the requirement
for upgrading to semitechnical jobs, such as
[machinery] maintenance and repair, and super-
visory posts. The challenge may prove [to be]
a strain, although for many employees, retraining
will solve the problem.

The industrial physician must carefully weigh
the stresses of the job against the human capacity
of the individual. The periodic examination is
the best means for keeping the two in balance and
avoiding a breakdown in the health of the worker.

Health Counseling and Education. By making
available to employees health educational advice
and [literature] on such subjects as home safety,
nutrition, and sanitation, industry serves to cut
down on nonoccupational illnesses and injuries.

into the mixer without manual handling. [The
industry hopes] to devise automatic machinery to
reduce all mixed stocks into pellet or [viscous]
time can affect bis health picture. Such interest
in the welfare of the individual need not be
paternalistic and can be an instrument for good
industrial relations. Good morale can be most
effective in preventing frustrations and malad-
justments.

This new emphasis on preventive and con-
structive medicine calls for increased attention
by our medical schools to the health problems
facing industry. Not nearly enough attention is
being devoted to preparing physicians to admin-
ister health maintenance programs in industry.

Human Engineering. Automation will require
that all physicians, both those in industry and
those in private practice, know much more about
the tolerance of the human orgamsm to the stresses
of occupation. Despite the fact that man will be
required less and less to work jointly with a ma-
chine in the production of goods, the need for
attention to [human] stress-strain problems in
planning the work facilities and the working
environment is not eliminated. Instrument dials
and other control panel components at which the
employee in the automated industry will work
must be designed with the physiological capacities
of man in mind.

Summary

Automation will make possible a greater human-
ization of industry. The working environment
will undoubtedly be safer [and] healthier, and
many of the hazards will be completely eliminated.
Any new medical problems which arise can be
coped with by adhering to the principles of pre-
ventive medicine, utilizing the knowledge and
techniques of industrial bealth specialists in all
the professional fields.
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Part IL [

|

Effects of Automation on Industrial Relations in
General and on Specific Collective Bargaining
Relationships.
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The Effect of Automation
on Industrial Relations

By 1tseLr, the word ‘“‘automation’” has more
romance than meaning. When we try to go
behind the word itself and describe the kind of
technological change it represents, we quickly
come up against complexity and vagueness.
Nonetheless, there seem to be three quite distinct
developments which together embrace nearly
everything that can be brought under the auto-
mation rubric.

1. The linking together of conventionally sep-
arate manufacturing operations into lines of con-
tinuous production through which the product
moves ‘“‘untouched by human hands.” This first
development, which depends primarily on mechan-
ical engineering for its adoption, we shall refer to
simply as integration, a term already in wide use in
the metalworking industries.

2. The use. of “feedback’ control devices, or
servomechanisms, which allow individual opera-
tions to be performed without any necessity for
human control. With feedback, there is always
some built-in automatic device for comparing the
way in which work is actually being done with the
way in which it is supposed to be done and for
making, automatically, any adjustments in the
work process that may be necessary. This second
development we shall refer to simply as feedback
technology; it is dependent primarily not on
mechanical but on electrical engineering knowledge
and techniques.

3. The development of general- and special-
purpose computing machines capable of recording
and storing information (usually in the form of
numbers), and of performing both simple and
complex mathematical operations on such infor-
mation. We shall refer to this aspect of automa-
tion as computer technology; it rests primarily on
new developments in electrical engineering.

Areas of Industrial Relations Affected

Some of the ways in which automation will affect
industrial relations will ebviously depend on the
speed and mass with which it strikes the economy.
It is less likely to come as a tidal wave than as a
succession of ground swells that will reach different

industries at different times and with quite
different impacts. Most affected industries will
probably have quite a bit of time in which to
think through the labor problems automation will
create and to plan whatever adjustments may be
necessary. It is often possible to do things over a
period of time that could not be managed if they
had to be done overnight, such as letting attrition
work off the surplus labor or retraining key
employees.

There are also likely to be some effects on labor
relations which are independent of the speed with
which automation comes; for example, the up-
grading of the level of skills required in the labor
force and the reversal of the past trend toward
more specialized, more routine, and less interesting
jobs. These two examples suggest that auto-
mation will not confront us solely with “problems”
in the labor field, but will confer some benefits
on labor directly, as producers, and indirectly, as
consumers.

It is important to state quite explicitly that, at
this early date, probably no one can predict with
confidence the outcome of specific developments or
recommend specific solutions to hypothetical
problems. What is needed, and what alone seems
possible now, is the development of a general
awareness of the kinds of changes and problems
automation is likely to bring. Here, then, are
some general areas that seem likely to be affected
by automation:

1. Automation is likely to permit greatly
improved working conditions, including greater
safety and easier housekeeping.

2. Much thinking about incentive systems, par-
ticularly individual forms of piecework, will have
to be revised or discarded.

3. As some traditional processes and factory
layouts are changed, the job of pinpointing
managerial responsibility for the performance of
specific manufacturing operations may become
easier; buckpassing among departr -ts nm.ay be
more -difficult to ~et aws; wiwu. Moremen are
ngely to take on increased responsibility. On the
other hand, there may well be some forms of
automation that will work the other way, that is,
they may blur the boundaries of responsibilities
that are now clear.

4. Training (or perhaps retraining) problems
will probably require more attention than they
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have since World War II. The training problems
are likely to center on the development of new and
complex skills for new grades of maintenance
technicians, with shifts in operators’ skills being
relatively minor.

5. A marked change in the work-content of jobs
resulting from automation may find expression in
three familiar forms: (a) Wage structures may
often require adjustment; (b) the traditional
Jurisdictions of some unions may be disturbed; for
example, by the need to unify mechanical and
electrical skills in & new class of maintenance
workers; (c¢) the infernal structure of some unions is
likely to undergo changes; in particular, it may be
important for some unions to give special recogni-
tion to new, small groups of highly skilled workers.

6. Managements and unions, accustomed to
thinking in terms of narrow and rigid job classi-
fications, may need to broaden the scope of those
classifications somewhat. The same thing applies
to thinking about seniority units.

7. Finally, there is the employment effect.
The anxiety and fear which stem from uncertainty
concerning how employment will be affected by
automation give rise to the most difficult problems
of all. It is hardly surprising that union news-
papers and current contract demands often reflect
these fears, though it is worth noting that most
unions seem to be approaching automation with-
out hysteria and with a desire to plan intelligently
for what may lie ahead. We cannot shrug off
people’s fears of being left stranded, of having no
alternative job or the time and money to find one
in the event of layoff; we cannot down these fears
by citing the virtues of technological progress,
labor mobility, and individualism. Automation
seems sure to bring with it increased emphasis
on means of cushioning the shock to the worker
who is displaced, and of retraining him to a useful
and satisfying role in our society.

Each of the areas noted above deserves careful
consideration by managements and unions; and
each is worthy of considerably more academic
research than has been done up to now. Of course,
in many respects the problems are entirely familiar
and there is already at hand a large body of
research and experience for use as a guide in
working them out. As one experienced union
leader remarked, ‘“Automation? It may look
new to the engineers but, to me, it’s an old story.
Back in the thirties we called it technological

change.” But, while broadly familiar, the
problems associated with automation do bring
some new twists, some new dimensions for con-
sideration. . We propose to look briefly at three
areas, using as a basis for the discussion what we
have gleaned from the limited published informa-
tion available and our own observations. The
areas we have selected are these: (1) the effects
on the abilities required of the labor force, (2) the
effects on rigidly defined job classifications and
seniority units, and (3) the problem of displace-
ment.

Abilities Required of the Labor Force

What will be the impact of automation on the
abilities required of the labor force? Will it leave
us with a predominance of dull, routinized jobs,
in which people are forced to conform to the
dictates of the machine? Or is it more likely to
open up jobs with greater intellectual challenge
and to raise the skill composition of the labor force?

Any discussion of job mix is, of course, a dis-
cussion of proportions, of the relative weights of
managerial, professional, skilled, semiskilled, and
laboring jobs. Generally, automation appears
to bring about a change in the mix, so that the
resulting weights tend to emphasize the former,
more highly skilled rather than the latter, less
skilled types of occupations. We have observed
this upgrading effect in a limited number of cases,
but the conclusion must rest more on a priori
reasoning than on statistical grounds. It seems
reasonable to expect that the ratio of managers to
employees will increase, in view of the increased
value of the equipment for which an individual
manager would become responsible, and of the
increased proportion of the total work process
inevitably brought under the supervision of one
man. The value and complexity of the equipment
similarly indicate a need for a higher proportion of
engineers and, especially in the case of the
electronic feedback and computer technologies,
give rise to what amounts to a new occupation in
most concerns, that of electronic technician.

In the factory, the new technology takes over
most readily the materials-handling and com-
pletely routinized machine operations and tends
to emphasize, as far as the average plant workman
is concerned, jobs directed at “keeping the process
going because we just can’t stand downtime.” As
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one plant manager explained, “You can’t afford to
chase all over the factory for a maintenance man
when something goes wrong. He’s got to be right
there and he’s got to know something about elec-
trical and hydraulic problems, not just mechan-
ical.” So the proportion of maintenance people
is likely to increase as well as the skill required of
them. This is not to say that all routine or heavy
jobs will be eliminated or t0 overlook the fact that
many skilled jobs may disappear or become less
important quantitatively. But in terms of overall
proportions, it seems likely that automation will
have an upgrading effect on the job mix in those
areas of the economy where it is employed. This
conclusion may be further bolstered by reference
to the oil and chemical industries, where automa-
tion has had a relatively long history already.

The quantitative impact of automation on em-
ployment in those areas of our economy where it is
used is almost impossible to estimate. Obvi-
ously, firms install the new equipment because it
helps them reduce costs. While labor costs are not
the only area of savings involved, they are typically
a major consideration, so, on the face of the
question, we would expect a reduction in employ-
ment opportunities, given some framework of total
effective demand. But it is much easier to iden-
tify jobs that are being lost to technological change
than those it is creating. Neglecting the possi-
bility that greater demand may result from lower
product prices, there is the virtual certainty that
new products will be made technically or econom-
ically feasible, particularly by the feedback control
devices now being developed. The question, then,
is at least an open one. Neither optimists nor
pessimists can afford to be too dogmatic about the
long-run quantitative effects of automation on
employment.

But suppose we assume that the industries where
automation is used employ a smaller and smaller
proportion of the labor force. Despite a direct
effect of upgrading on the job mix, there might be,
in the overall picture, a downgrading effect if the
adjustments that take place are predominantly in
unskilled occupations or in such areas as personal
services. That seems to us unlikely, however. It
seems as certain as any social trend can be that
the demand for professional services, especially

1 The Mobility of Electronic Techniciens, 1940-52, Bureau of Labor Statis-
tics’ Bull. 1150, 1954; for summary, see Monthly Labor Review, March
1954 (p. 263).

medical and educational, will increase rapidly
during the next 10 years and beyond. And, with
the higher standards of living made possible by
technological advance, the adjustment may be
made through a continuation of present trends
toward longer vacations, more holidays, and a
shorter workweek. In that event, we may well
see another long-term trend continued: a further
reduction in the number of unskilled jobs and an
increase in emphasis on the more skilled and pro-
fessional occupations.

In short, our guess is that both the direct short-
run and the indirect longer-run effect of automa-
tion on employment will call for more and not less
skill on the part of our labor force. We are en-
titled to a cautious hope that automation may
afford a partial answer to those who look at the
rising educational levels in the country and ask,
“What are people going to do with all that educa-
tion when they find themselves on the dull and
routine jobs of American industry?”’ Mechaniza-
tion may indeed have created many dull and
routine jobs; automation, however, is not an exten-
sion but a reversal of this trend: it promises to cut
out just that kind of job and to create others of
higher skill.

The training—or the educational job implied—
will obviously become more difficult and more
important as the speed of innovation increases.
Studies of the skilled labor force and its recruit-
ment, training, and movement, such as that on
electronic technicians recently made by the Bureau
of Labor Statistics,! are given added significance
by the technological developments we are dis-
cussing. The same may be said for the work of
the Bureau of Apprenticeship, and of the many
opportunities for adult education in a wide variety
of fields. We can expect many of the more alert
engineering colleges and community vocational
schools to revise their curriculums to take account
of automation. Many company apprenticeship
programs may be similarly affected.

Job Classifications and Seniority Units

A frequently noted characteristic of our economy
is the tendency toward greater and greater special-
ization of knowledge and of tasks. Work has
typically been organized into the smallest possible
units, each one of which is a repetitive part of a
total process and is so small in relation to the whole
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that a sense of identification with the total process
on the part of the person performing the job is
almost out of the question. In part, this tendency
has been a result of the developing technology.
But it is also a result, as we all recognize, of the
philosophy which says, (1) break the work process
down into the smallest possible components, (2)
fit jobs into a rigid structure that emphasizes the
duties and the boundaries of the job rather than
its part in the process, and (3) put everyone
possible on an individual or small-group incentive
system which gears pay to output on the particular
job. This philosophy inevitably has tended to
identify the individual with an ever more narrow
task, giving him positive incentives to restrict his
interests and no incentive at all to think beyond
his immediate work environment or to place his
own performance in the context of a total opera-
tion. This philosophy also brings with it a tend-
ency to think in terms of seniority units as rigid
and narrow as the job classifications in many cases.

Automation is likely to challenge these habits
of thought fostered by discontinuous and highly
specialized methods of production. From the
technical point of view, automation ties operations
together physically; in terms of systems, engineer-
ing and economics alike, automation requires a new
way of thinking about the flow and control of
work-——a way of thinking that emphasizes con-
tinuous movement of work through a total process
rather than the stop-and-go progress which is the
sum of independent operations.

Almost as a corollary of the reasoning about the
effects on skills of automation, it appears that auto-
mation will necessitate broader thinking about job
classifications and seniority units. For example,
when 3 or 4 different types of grinding operations,
each now representing a separate job classification,
are tied together by automation, one man will be
able to operate the integrated grinding line. This
man must have a generalized knowledge of grind-
ing; and his changed, broader job classification is
likely to carry more pay than any of the old grind-
ing occupations.

As for seniority, existing eontraet clauses and
plant customs may be found unsatisfactory in the
light of new needs presented by automation.
Where seniority provisions have arisen from e rela-
tively stable operation with Jong established and
clearly defined occupational groups, we suspect
that the parties will want to change the rules to
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provide for increased job changes and transfers of
personnel. For example, seniority rules that work
satisfactorily in a plant divided into machining,
heat-treating, grinding, and assembly depart-
ments may not make sense within a new depart-
ment that combines all these operations in one
integrated line; existing rules may also make it
difficult to staff a new integrated department with
those individuals both parties agree ought to get
the new jobs. One management group even sug-
gested that seniority standards would unde. =0 an
evolution stemming directly from the need tor a
more flexible work force. In this view, the de-
velopment of a wotrk force willing and able to
adapt itself to the changing needs of an evolving
work process would mean more than mere applica-
tion of seniority protections to broader unmits of
work. As a standard for continued employment,
“ability to learn” would gradually replace “ability
to do”’ the job.

The Problem of Displacement

It would be silly to pretend that there will not
be many jobs which automation will abolish.
Whether or not it creates, directly or indivectly,
as many jobs as it wipes out, no one can know.
Despite the inevitable uncertainty as to the speed
and scope of automation’s impact, this much at
least seems certain: There is bound to be a new
influence at work which will strengthen the argu-
ments of people who feel that wage earners ought
not to bear the main brunt of technological change.

Social shock absorbers, such as severence pay,
the guaranteed annual wage, unemployment bene-
fits, careful timing of laborsaving innovations to
coincide with business upswings, and increased
information-sharing between managements and
unions, seem likely to receive increased attention,
as automation spreads. If some of these mobility
benefits add to the employer’s cost of technological
change, that alone would not disturb us greatly.
Indeed, it is important to recognize clearly at least
two types of costs incurred by the displaced
worker: (1) loss of income while looking for a
new job; and (2) loss of equities built up on the
old job in the form of seniority, pension rights, va-
cation rights, and so on. While unemployment
benefits -of one kind or another are clearly a way
of approaching the first type of loss, the more gen-
eral adoption of the principle of severance pay for
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people with substantial equities in existing jobs
may be one appropriate way to share some of the
initial gains involved. In addition, such gain-
sharing should strengthen the hands of both man-
agement and union officials as they confront the
inevitable short-run pressures that develop when-
ever jobs are eliminated.

In developing policies to cushion the impact of
automation, as with any major technological
change, the toughest situations are not likely to
be those in which some new machines and equip-
ment are installed in a given plant; the toughest
situations are likely to arise from competition be-
tween new plants designed for automation and
older ones that are not. Sometimes the two plants
will belong to the same company, sometimes not.
In cases where automation expresses itself as com-
petition among two or more firms not under com-
mon ownership, the policies appropriate to it seem
no different from those we would like to see in any
competitive situation.

But when automation takes the form of changes
within a particular firm, then managements and
unions have much greater control over the effects
it will have and the ways in which these will be
handled. For one outstanding characteristic of
automation is that it takes time to install. Even
after an exploratory stage has been completed,
equipment must be designed and manufactured,
men must be hired or trained for new occupations,
physical installation and transition problems must
be faced. All this takes time—not days or weeks,
but many months or years. And with problems
like displacement and personal adjustment, time,
of course, presents a major opportunity that alert
and socially responsible companies and unions can
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use to good advantage. Social responsibility
would mean telling new employees that their jobs
were temporary, retraining old employees who
have the requisite ability, permitting those near
retirement to claim pension benefits, and so on.

Automation is likely to have its greatest imme-~
diate impact on office occupations. In a sense,
that is fortunate, since it will affect a class of work-
ers for whom the blow can be softened most easily,
namely female employees working in large offices.
Not only is turnover markedly higher among fe-
male clerical employees, but the demand for them
in recent years has been high in most labor
markets.

One further point to be made here is both
obvious and obviously tooimportant not to mention,
In considering the problem of the displaced and un-
employed worker, it is not so important to ask why
he lost his old job as how much trouble he has in
getting a new one, and what kind of new one he
gets. This brings to the fore the educational and
retraining problems already mentioned. But even
more, it serves to emphasize, for an era of marked
if not revolutionary change, the importance of
government economic policy directed toward the
maintenance of “full employment.”” Change the
level of unemployment by a few percentage points,
and the problem of displacement changes from a
relatively manageable question of adjustment to a
social catastrophe of alarming proportions, in
which orderly technological progress becomes im-
possible.

—GEoRGE B. Barpwin and GEoraE P. SHULTZ

Industrial Relations Section,
Massachusetts Institute of Technology
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Paper From the Fall AMA
Personnel Conference

EDITOR’S NOTE.—~This article is excerpted
from a paper presented at the annual Fall
Personnel Conference of the American Man-
agement Association in New York, Septem -
ber 21-23, 1959. Minor changes in wording
have been made and suspension marks to
denote deletions have not been indicated in
the interest of readability.

Some Problems of Change

CHANGE is an important part of American indus-
try. Perhaps this is nowhere more apparent than
in the oil industry. Change has been a ceaseless
process throughout the one hundred years since
the drilling of the first oil well. While change has
been characteristic of our industry for the past
century, its pace in recent years has been faster
than any of us has ever experienced. In some
respects, there has been a broader and more
frequent shifting in the past 10 years than in the
preceding 25.

This acceleration has had an impaect on labor
relations. It has challenged traditional employee
relations concepts. It has caused unions to react
differently because of new strains—byproducts of
change itself.

In our company, change has been most dramatic
in our refining operations. Technological improve-
ments have enabled many of our operating units
to increase product volume without a correspond-
ing growth in employment. Indeed, in a number
of units, hiring of wage earners was virtually
stopped in 1952 and a program of personnel
attrition was undertaken as a means of reducing
the surplus.

Subsequently, however, we found that attrition
was too slow a means of resolving the problem.
Just when our predictions for an efficient force
seemed to be working ‘out, another change would
descend upon us, one we had to accept in order
to stay competitive. Any overmanning thus
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be came even more acute. By 1957, we reluctantly
turned to encouraging early retirement and
eventually were compelled to resort to layoffs.
Perhaps this was one of the biggest changes of all.
In a company with a reputation for stable employ-
ment, forced reduction itself was a radical depar-
ture from what had been the norm.

As the reduction in the work force began to
take effect, a new problem arose involving new
ways of handling work assignments with a stream-
lined organization. We have had to restructure
our operating organization, and many workers
were exposed to retraining in order to fit into the
new work arrangements.

It is no wonder, then, that these changes have
had a profound effect on the unions. In general
we deal with local independent unions. Historical-
ly, for us and for our employees, these independent
unions have been quite successful, both with
respect to gaining good working conditions and in
their ability to help maintain an atmosphere of
mutual respect and cooperation. Certainly they’ve
succeeded in avoiding strife. But 6 years of
restricted employment, followed by job reductions,
coupled with a new way of working have had an
impact on our relations with these independent
unions. Qur objective has been to work out
solutions to these problems but it is only natural
to expect that there would be some strain.

Labor Relations During Change

As a result of our experience, we believe we
have learned something about handling labor
relations problems associated with change. Prob-
ably all these lessons could be summed up by
saying that we have learned that it is necessary
to appreciate the points of view of others. We
can consider these lessons in three separate but
related areas.

First, we have come to realize that in introduc-
ing and implementing change, an all-out effort for
achieving greater participation and personal
involvement of supervisors is important. This is
to say that in those activities where we involved
supervisors at all levels in the development and
introduction of change, we had the greatest
acceptance. A conviction on the supervisors’ part
of the inherent worth of a new operating procedure
can strengthen management’s hand in gaining
general acceptance.



In one of our plants, we had a good opportunity
to test this principle. Seven years ago, a new
program was developed by a very small number
of top level management people. Very early, it
encountered supervisor resistance. Less than 2
years ago, another new program was conceived
at the same plant, This time, the broad concept
of the plan was developed by top management
who passed the idea down to a committee of 25
supervisors who would later have the task of
administering it. They worked out the details
of the plan which was then submitted to all 250
supervisors for their comments and suggestions.
A considerable number of changes resulted from
these comments. We feel sure that this method
was largely responsible for the successful accept-
ance of the change.

This concept does not imply that it is possible
to accept all the ideas and suggestions received.
But it is possible to inaugurate programs with
greater probabilities for success if the first line
foreman is involved from the outset.

It has [also] become clear to us that the proba-
bility of success is greater if union participation,
in its true sense, can be achieved. Perhaps the
need for seeing the other fellow’s point of view is
greatest when we talk about the unions. This
points up the need for patience and understanding.
We have failed in those instances where we have
not permitted sufficient discussion and where we
have become impatient with others’ unwillingness
to accept our point of view.

We are convinced that we must make efforts to
convince the union that a given proposal makes
sense, and that, compared with the available
alternatives, it promotes rather than endangers
employee security. In negotiating with the
unions, we found it helpful to avoid actions or
positions which cause the union to commit itself
publicly against the program as a whole. Tem-
porary compromise on some points can be prefer-
able to full-scale union opposition.

Many people like to philosophize that change is
good. Over a period of time, it enlarges oppor-
tunity and increases the total number of jobs in
the economy. But this is not always true in the
case of individual plants or individual employees.
Consequently, it is not very reassuring to the
employees in industries where severe dislocations
are taking place or employment cuts are
anticipated.

But competitive forces seldom allow manage-
ment to slow the pace of change for the sake of
the stability of employment. What, then, can
we do to bolster morale and keep productivity
high?

Certainly, we must redouble our efforts to know
what employees are thinking. Special efforts are
needed to determine as objectively as possible
employee reaction to change—even ahead of
time, if possible. Once an accurate gage of
employee attitude is secured, fears which are
groundless can be dispelled and the proposed
change put in a light which minimizes basic—and
thoroughly understandable—employee resistance.
This does not get rid of the unpleasant facts that
exist and must be faced. But even these chores,
however rough, can be lessened by handling in a
way that is direct, fair, and honest.

The best communication efforts are demanded
to describe and explain a new program once it has
been decided upon, first in broad concept and
later in specific detail.

I cannot talk on this subject of change without
commenting on the importance of upward com-
munication. Provision for upward communica-~
tion is vital in the whole approach to effecting
change. Here we cannot overlook the supervisor
as a main channel. For one thing, this kind of
upward communication is probably the fastest.
Speed in getting the feedback from employees may
allow the early incorporation of worthwhile ideas
and suggestions which can help gain acceptance
of the program.

It is impossible to overstress the importance of
being sensitive to employee views. And we must
listen, even when disquieting information is the
result. Perhaps the mostimportant thing we have
learned is that all levels of management must
guard against hearing only what they want to
hear.

We in Esso are staking much upon the invest-
ments in supervisory training in these directions.
We have the conviction that through improved
supervisory skills and better concepts of partici-
pative leadership, we will be able to continue to
make progress, stimulate greater productivity,
and at the same time, keep the support of our
organization.

—dJaMEs N. GORRINGE

Employee Relations Manager
Esso Standard OQil Co,
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IUD Conference

Wage-Rate Determination in
an Automated Rubber Plant

JosepH W. CHILDS AND
RALPH H. BERGMANN*

THE RUBBER INDUSTRY, 88 most other industries,
has witnessed tremendous technological advances
in"the past few years. Even more automatic ma-
chinery will be introduced in coming years. Be-
cause most workers in our industry are paid accord-
ing to an incentive program, it has long been clear
that some special attention would have to be paid
to the rate and work load problems which accom-
pany major technological change. An agreement
with B. F. Goodrich Co., negotiated about a year
ago, represented a substantial first step toward
dealing with these matters.

While it is common to think of an incentive
system providing unlimited earnings opportunity,
this generalization does not apply to rubber plants.
For each job classification and each standard,
there has developed a general understanding on
the part of management and on the part of em-
ployees as to the quantity of production which can
be expected during the shift. This level of produc-
tion yields a certain level of earnings. And men
who have the same job classification, though their
specific job may be somewhat different, will tend
to have similar earnings for each hour worked.

In some contracts, the parties have specifically
provided that earnings are not permitted to exceed
a certain level. These “caps” are in effect in other
plants without contract language.

The Rubber Workers contracts provide also for
special wage payments for unusual conditions. If
a machine breaks down, if there is a stock delay,
or if the stock is not up to standard, the employee
receives a rate guarantee. In some contracts, the
guarantee is 100 percent of past average earnings;
in others, depending on the condition, the guar-
antee is some percentage of past earnings—usually
90 to 95 percent.

The Goodrich Incentive-Pay System

Under the Goodrich modified Bedeaux incentive-
pay system, there is a base rate which represents
60 units of work. One-sixtieth of the base rate is
the unit value. So it is possible, at the end of the
shift, to multiply the total number of units of work
for which the employee has received credit by the
unit value to determine his incentive earnings.

We bhave no quarrel with the company on the
definition of “normal.” Both company and union
time-study engineers work from the basic assump-
tion that a man walking on level ground at the
rate of 3 miles per hour is walking at a ‘“normal
pace.” A person who is observed to walk at this
pace for a full hour has therefore worked for 60
minutes at a “normal.” However, the parties
have agreed that such walking must be adjusted
by an effort rating of 10 percent to allow for fatigue
and for personal time. Thus he must be allowed
66 minutes in which to walk that distance. In
other words, a walk of 3 miles earns the operator
66 units of work. This means that an employee
may take approximately 6 minutes off for personal
reasons and for fatigue, and still earn 60 units of
work in an hour if he walks at a pace of 3 miles
per hour during the other 54 minutes.

Provisions for New Standards. Under the pro-
visions of the master agreement with Goodrich,
the company has the right to establish new
standards when there are changes in method,
product, tools, material, design, or other produc-
tion conditions. Any revision resulting from such
changes must be confined to the element or ele-
ments of work in which the work requirements
or occurrences have changed since the prior labor
standard was established. That clause, in other
words, guarantees elemental time as long as the
work for that element remains unchanged.
Understandably, each new machine in our
industry has brought with it substantial changes
in some portions of the job requirement. But
other portions are often unchanged. The issue
then becomes: what shall be the allowed units of

*General Vice President and Research Director, respectively, United Rub
ber, Cork, Linoleum and Plastic Workers of America, AFL~CIO,

EpITor’s NOTE.—This and the following article, Impact of Automation
on Ford-UAW Relationships, are excerpts from papers given at the Confer-
ence on Automation and Major Technological Change held in Washington,
April 26, under auspices of the Industrial Union Department, AFL-CIO.
Belected from among several papers heard at the meeting, these two desl
with practical solutions to problems in specific plants.
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work (and, therefore, the pay) for the new or
changed elements?

If those elements are manually controlled—
in the sense that the employee has an opportunity
to work as rapidly as his skill and effort permit
him—then customary time-study techniques are
applied. There may be some differences of
opinion on the proposed time allowances, and
there may have to be negotiation over the new
standard, but the problems can usually be worked
out between the parties.

However, technological developments and auto-
matic machines in the rubber industry have meant
that an employee’s work is being tied, more
and more, to the pace of the machine.

The B. F. Goodrich agreement of last year
provides a special method of determining the
rate of pay for these elements, which might be
called ‘“restricted” elements or ‘machine con-
trolled”’ elements. For each such element, the
employee will be paid at the rate of 97.2 units of
work. This is calculated from a formula which
provides that the actual machine time shall be
multiplied by 90 over 60 (in effect, 50 percent
above normal pace) and then increased by 8
percent to determine the allowed units of work
for that part of the work cycle. The 8 percent
represents an allowance to provide for personal
time including lunch.

It is clear then that as more and more elements
become machine-controlled elements, and when
the time arrives when we have fully automatic
operations with the workers required solely for
observation and adjustment purposes, the amount
of pay will be based upon 97.2 units of work
applied against the unit value.

Why did the parties decide upon 97.2 units?
It was a negotiated figure. It came partly from
the fact that the same agreement established a
maximum on earnings. That maximum is 95
units of work per hour. In our opinion, the unit
hour which should be established for machine
controlled time is the full 95 units per hour before
allowance for personal and lunch time. If then,
an allowance of 10 percent were paid, the em-
ployee’s earnings would be protected as automa-
tion takes place. However, it was a result of
negotiations that led to an agreement on 90
units plus 8 percent. Perhaps it would be well
to mention the fact that the parties recognize
what any time-study engineer will say, namely,

that it is impossible under the Bedeaux system.
for an average employee to work at a consistent
pace of 95 units per hour. But the incentive
system in the Goodrich plants has been so altered
over the years that we found many cases of
employees regularly earning far in excess of 95
units per hour. Tire builders—and their job is
one of the hardest in the plant—were earning
about 110 units per hour, week after week.
Since the new agrecment provided that the
maximum shall be 95 units per bour, all efficiencies
above 95 were rolled back to 95, with an appro-
priate adjustment in the base rate and work
standard so that the employee’s earnings were
maintained for the particular level of production.

Machine-Controlled Operations. The agreement
also provided for a somewhat different approach
to those jobs where the new machines restrict the
employees’ earnings opportunity over a sub-
stantial portion of the work cycle. For those
operations, instead of providing a method of
paying for restricted time on an element-by-
element basis, the agreement provides for a new
method of calculating incentive earnings.

In this new method, the first step is to deter-
mine the true physical work required of the opera-
tor—the amount of work which he can perform in
an hour’s time, subject to the limitations of
machine-controlled time. Secondly, it is neces-
sary to determine the hourly capacity of the ma-
chine. That capacity is computed from the rate
at which it operates and from the time in each hour
during which it is not operating because the em-
ployee is performing some physical work. This
capacity is reduced by 8 percent to compensate
for personal time, including lunch. When the
employee performs his work so that the machine
achieves this “adjusted capacity,” he receives an
“allowance” to be added to the units of work which
he has actually performed. That allowance is to
bring him up to 90 units of work for the hour.
Two alternate methods for handling machine-
controlled operations are also spelled out in the
agreement. One would apply if the machine
capacity cannot be accurately predetermined.
The other will be used when circumstances require
a variable, rather than a fixed process allowance.
Both methods provide for adding to the employee’s
earned unit hour, to compensate for the machine-
controlled time.
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IUD Conference

Impact of Automation on
Ford-UAW Relationships

KEN BANNON AND NELSON SaMP*

SaorTLY AFTER WORLD WAaR II, Ford Motor Co.
embarked upon an unprecedented expansion pro-
gram. Not only did this program include the
erection of new buildings and the enlarging of
others, but wherever possible, the company elim-
inated the old method of manufacturing and as-
sembling and in its place instituted new methods
which employed automated devices in their then
most highly developed stage.

Today, automation in these new or enlarged
facilities includes: (1) The movement of materials
and parts from one operation to the next auto-
matically; (2) replacement of men in -the opera-
tion of machines by devices called “mechanisms”
(servo-mechanisms); (3) replacement of inspectors
by control devices which inspect products auto-
matically; (4) the use of mechanisms which count,
fill orders, maintain inventories, reorder, give in-
structions, and are designed with memories that
never fail (so long as the machine is in repair);
and (5) automatic preventive maintenance (like
automatic lubricating systems which not only oil
and grease automatically wherever oil and grease
are needed but also signal the need for repairs).

The new methods with the highly developed
automated devices were a far cry from the crude
transfer machines and the in-line machine process
of just a few years previous,

The changes in manpower requirements, and
those yet to come, required that the United Auto-
mobile Workers union give careful attention to
manpower problems and related issues, which for
the purposes of this paper included the following:
(1) rates and classifications for automated jobs or
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operations; (2) changing skills; (3) retraining;
(4) seniority adjustments; and (5) the effect on
highly skilled trades classifications.

Rates and Classifications

At the Dearborn and Buffalo plants,® which
were in existence when Ford began installing au-
tomated machinery on a piecemeal basis, the
UAW found it difficult to pin down the kind of
changes which required action and the negotia-
tion of the necessary new classifications and rates.
It was also faced with the technical question re-
garding the impartial umpire’s authority under
the contract to determine (a) that these were an
expansion of existing rates and classifications (and
subject to the umpire’s final ruling), and (b)
whether these were new classifications with new
rates (a strikeable issue).

The Cleveland facility was completely new, and
the union had been certified as the collective
bargaining agent. There was no negotiated rate
and classification agreement. The first move of
the UAW Ford Department was to prepare a
wage survey of the then-existing stamping plants.

That survey disclosed that average hourly rates
for production workers at the Cleveland plant were
about 11 cents an hour less than at Dearborn.
There were three reasons for this:

1. Rates for similar classifications, generally,
were 4% cents an hour lower, for the most part, at
Cleveland.

2. Where there was a rate range for a job,
Cleveland plant workers were at the bottom of the
range, Dearborn employees at the top.

3. Similar work was classified differently at
both plants. Where a job was on the borderline
between two classifications at the Cleveland plant,
the company had classified the worker in the lower
paying classification. At Dearborn, the worker
in a similar situation was placed in the higher paid
classification.

*Director and Assistant Director, respectively, Ford Department, United
Automobile, Alrcraft and Agricultural Implement Workers of America,
AFL-CIO0.

1 As a case study and for {llustrative purposes, we have selected our experi-
ences in the Ford stamping division. Prior to Ford’s expansion program,
stampings had been produced in the company’s Rouge plant, Pressed Steel
Division in Dearborn, Mich., and also by suppliers such as Murray Body
Corp. of Detroit. As part of its expansion program, Ford erected new stamp-
ing facilities at Buffalo, N. Y., Cleveland, and Chicago Heights, Ill.
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To the union’s representatives making the sur-
vey, it was apparent that automation and down-
grading as a result of job dilution had gone hand-
in-hand at the Cleveland stamping plant (where
there was a new work force generally inexperi-
enced in factory operations). The difficulties in
correcting this within the wage and classification
system framework, as unilaterally installed by the
company prior to our recognition as the collective
bargaining agent, were extreme., 'Therefore, the
union decided to formulate an entirely new wage
and classification structure, and bargain for it.

This intention was made clear to the company
in the first bargaining session. During this meet-
ing and those which followed, the union discussed
that part of our international union’s policy state-
ment on automation which concerned classifica-
tions and rates to fit an automated factory. Next,
it took up statements various Ford officials had
made about automation. For example, the com-
pany’s vice president in charge of manufacturing,
said in August 1954, that automation ‘“would act
as @ prod to our economy”’ in several ways, one of
which, he emphasized, would be “by enabling
labor to increase its earning power. . . . produc-
tion processes have become much more compli-
cated in the departments which use automa-
tion. . .. Our production people must be more
highly trained.”

Additionally, the union negotiators stressed the
similarity between statements by the union and
those of the company. They did this in an effort
to gain an agreement in principle that automated
plants require the negotiation of an “automated
wage classification structure.”

When this phase of the negotiations was con-
cluded, the union asked the company to draw up
a new job classification structure shaped specifi-
cally for an automated stamping plant. This
request was based on the union’s belief that the
company knew the extent of forthcoming engineer-
ing changes at the plant far better than the union.
Yet the proposal was rejected by the company
which insisted that the union submit a plan.

Meetings were held between the union’s nego-
tiators, and workers in the plant were interviewed.
Out of these sessions came a proposal, with new
classification titles but without wage rates, which
was presented to the company. However, in the
bargaining sessions, management continued to
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stick to its previous position. Basically, it insisted
that, even though a series of technological changes
in stamping processes had taken place in the last
10 years, actual job duties had not changed
enough to justify a sharp classification structure
revision.

Additionally, the company claimed the Dear-
born plant’s classification setup could be applied
to the Cleveland unit and that the union did not
have the right to strike. It said that after accept-
ing the Dearborn classification structure, any
problems concerning changes could be worked out
through negotiations and, if necessary, arbitration.

Negotiations continued for another 3 months,
with meetings approximately once a week with
the company making minor concessions, but not
conceding the principle. After a strike authoriza-
tion and a strike vote (2,240 to 159) were taken
by the membership, progress became rapid. A
few days later, the negotiators reached an agree-
ment which coutained a new classification strue-
ture and the higher wage rates.

The agreement was a compromise. But, for the
first time on such a broad scale in any labor-
management contract, it recognized automation
in job classifications it covered. The compromise
agreement, while it did not apply the classification
of “automation attendant or controller” to all
jobs sought by the union, did, however, pin down
the basic principle sought by the union.

One other major gain was made by the union.
Although an umpire previously had ruled that
“creeping changes” do not make jobs different
enough to call them ‘‘new jobs,” the new contract
recognized the changed work done by press
operators on the major lines and by workers in
other classifications.

This recognition emphasized the need for
barring arbitrators and umpires from laying the
basis for the wage and classification structure for
the factory of the future. Umpires and arbi-
trators should have no role in the determination of
new classifications and wage rates resulting from
automation because there are no objective criteria.

In subsequent negotiations at Ford’s Chicago
stamping plant, the principle established was given
wider application so that more workers were cov-
ered. And in negotiations on the 1955 Master
Agreement it was given application at the Buffalo
stamping plant.
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Changing Skills and Retraining

Automation in many cases changes the nature
of the skill and training needed on individual jobs.
The former single spindle-drill operator or press
operator now tends a battery of machines which
perform boring, reaming, drilling, milling opera-
tions or blanking, forming, piercing, and flanging
operations. A top Ford spokesman has stated
that there are considerable changes in the kinds
of job that men will do in the factory of the future:
“The hand trucker of today, replaced by a con-
veyor belt, might become tomorrow’s electronics
engineer . . ., Drill press operators replaced by
automatic multiple drill machines could be trained
as future-toolmakers.” Changes such as these
pose- serious retraining problems. The company
must provide opportunities for such training and
guarantee that our members receive a living wage
during such period.

Through negotiations with the company, the
UAW has amended its apprenticeship training
program to provide an opportunity for the older
seniority employees to obtain training through
such programs. The applicants for such training
were previously limited to those between 18 and
26 years of age, but that has now been amended
to provide that a seniority employee, who can
pass the necessary mental and aptitude tests
satisfactorily, can make application and will be
eligible for such training, regardless of age.
Applicants in this category are further protected
by being placed on a different waiting list for entry
into such training. This removed the possibility
of such high seniority applicants competing for
available training opportunities with the younger
applicant fresh out of school. Additional points
based on length of service are also awarded to
such seniority employees, increasing the ratings
which determine their standing on the waiting list
for such training programs.

It is also necessary to provide for extended ad-
vanced training programs for our workers who are
already working in the highly skilled trades classi~
fications. Many UAW tradesmen are highly
competent mechanics as judged by previous
standards. They became so as a result of serving
a bona fide apprenticeship or by actively working
on the job. They need, however, to have further
training on the newly developed mechanical, hy-
draulic, pneumatic, chemical, electric, or elec-
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tronic devices which have been developed since
they acquired their training in their trades.

Seniority Adjustments

Because operations in many older plants have
been discontinued by the company, the UAW has
had to be alert to the effects of such action on its
members. It has concluded transfer agreements
to guarantee the right of workers to transfer with
their operations to a new plant or an already exist-
ing facility. It has broadened seniority groupings
to provide the greatest possible protection in the
exercise of seniority rights. This is much easier
to do in a new plant than an old one.

In June 1956, for example, Ford opened a new
stamping plant in Chicago. In negotiations of
November of that year, the UAW successfully
concluded negotiations on a wage and classifica-
tions agreement. In contrast to the 315 nego-
tiated classifications of work at the Dearborn
plant, which is the oldest stamping plant, as part
of a program for a broader exercise of seniority, it
negotiated just 101 classifications of work in the
Chicago plant, even though both plants are com-
parable with respect to methods and processes of
manufacturing. It has further provided for hiring
preference for laid-off Ford workers of other Ford
plants before new hiring takes place. For the
further protection of members in the metropolitan
Detroit area, the union has an areawide seniority
agreement.

Effect on Highly Skilled Classifications

With the introduction of automation into the
Buffalo stamping plant, the management insisted
that the complexity of the equipment made it
mandatory, in view of the needs of the services of
many of the trades, to break down the lines of de-
marcation between the skilled trades. Accord-
ingly, before the UAW was recognized as the col-
lective bargaining agent for this plant, the com-
pany established a classification—automation
equipment maker and maintenance—which ae-
tually crossed seven recognized trades: diemaker,
machine repairer, millwright, welder, hydraulic,
pipefitter, and tinsmith. _

When the UAW obtained recognition, there
were already many workers so classified and re-
ceiving the same rate as diemakers, which is the
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highest rate of any of the seven trades involved.
In the subsequent negotiations, the union at-
tempted to get the support of the members to
eliminate such classification and return the work
to the basic skills but was unsuccessful in view of
the rate of pay they were enjoying.

At Cleveland, the union faced an identical situ-
ation at time of recognition. However, it re-
ceived some support from the membership af-
fected and was able to eliminate the classification
as such. In this Cleveland plant, there is an
automation maintenance department with each
worker classified within his trade, although the
rate is established for the department as such.
Again, efforts to convince the affected workers of
the deterioration of skilled trades standards fellon
deaf ears.

In the Chicago stamping plant, the UAW again
faced the same problem at time of recognition.
Here, however, the members affected were willing
to fight to maintain the standards of the skilled
trades. The workers at that location are classified
in accordance with skilled trades standards.

The defense of the integrity of the apprentice-
able trades against overlapping and dilution of
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journeyman standards becomes an increasingly
important union task in the face of automation.
Success in the performance of this task will require
the fullest cooperation of the skilled trades workers
themselves, who must vigorously resist manage-
ment pressure to do work not, properly a part of
their actual respective trades.

Management in Ford insisted in the 1955 UAW
Master Agreement negotiations that the new
classification structure and rates for stamping
plants would not be effective at the Dearborn
plant unless, and until, the skilled tradesmen
agreed that the automation equipment maker and
maintenance classification covered their jobs.
The skilled tradesmen refused and were supported
by the production workers, 50 percent of whom
would have been eligible for an increase of 5 to 15
cents an hour. They will have an opportunity to
correct this in 1958 negotiations.

If successful, a drive to reduce the number of
journeymen employed, by overlapping in the
skilled-trades classifications, would inevitably un-
dermine the basic skills so that our economy would
be left only with men who are jacks-of-all-trades
and masters of none.
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Longshoring and Meatpacking
Automation Settlements

Eprror’s Note.—Two recent union-management
agreements have contained clauses providing for
a unique (though by mo means identical) han-
dling of an old problem: the introduction of
laborsaving equipment. One contract is between
the International Longshoremen’s and Ware-
housemen’s Union (Ind.) and the Pacific Mari-
time Association. The other involved two
unions—the Amalgamated Meat Cutters and
Butcher Workmen and the United Packinghouse
Workers—and Armour and Co. The relevant
clauses from these agreements are reproduced
below.

PMA-Longshoremen’s Union Provision

To allow a certain amount of time (not more
than 1 year) for the parties to further study and
gain factual experience (1) of actual changes
made by laborsaving machinery, changed meth-
ods of operation, or proposed changes in working
rules and contract restrictions, resulting in re-
duced manpower with the same or greater pro-
ductivity for an operation; (2) of savings to the
employer because of such changes; (3) of a
proper share of such savings to be funded as
hereinafter provided; and (4) of the manner of
distributing such fund to the fully registered
work force:

A. Pacific Maritime Association (PMA) pro-
poses to create a coastwise fund for the fully regis-
tered work force, through contributions by the
employers to be accumulated during the first en-
suing contract year, in the amount of $1.5
million. This amount, in addition to “buying
time” for necessary study and experience, repre-
sents a recognition by the employers that savings
accrue as a result of mechanization and changed
methods of operation, and a recognition by the

International Longshoremen’s and Warehouse-
men’s Union that no additional payment is due
for changes made or to be made prior to June'15,
1960. This payment shall constitute a part of the
consideration for renewal of the contract, and
shall be distributed to the fully registered work
force in a manner to be determined. (Tax and
legal problems to be resolved.)

B. It is the purpose and intent of the parties,
during the course, and as the result of this study
period, to achieve and meet the following aims
and objectives:

1. To guarantee the fully registered work force
a share in the savings effected by laborsaving
machinery, changed methods of operation, or
changes in working rules and contract restrictions
resulting in reduced manpower with the same or
greater productivity for an operation.

2. To maintain the 1958 fully registered work
force, with allowance for normal attrition.

3. To create a coastwise fund for that work
force through contributions by the employers,
such contributions to come from savings described
in paragraph 1 hereof.

4. To provide that this fund will be separate
from contractual wages, pensions, welfare, and
vacations.

5. To guarantee the PMA the right to make
changes and remove restrictions, along with pro-
tection against reprisals for making such changes
and enforcement under the contract of such
changes if and when made.

During the ensuing year, in addition to making
of such study, the following agreements shall be
in effect:

(a) PMA will accumulate the $1.5-million fund
as provided in A hereof.

(b) PMA shall be free to make such changes
as are deemed necessary under section 14 of the
present longshore contract and section 25 of the
present Clerks’ contract, restricted however, by
the observance of rules prohibiting individual
speedup and unsafe operations. The load agree-
ment shall continue.
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Except for changes in operations made here-
after by introducing laborsaving devices in addi-
tion to those already used and practiced by him
in the past, the employer shall not invoke the pro-
visions of section 14 of the Longshore Agreement
or section 25 of the Clerks’ Master Agreement
during the ensuing year. Nor shall the employer
seek a reduction of gang sizes or number of clerks,
elimination of multiple handling, or other exist-
ing contract or working rule restrictions with re-
lation to operations now existing, except during
future annual review negotiations or by mutual
agreement.

(¢) The parties will continue negotiations on
the matters outlined in this proposal for a period
of not to exceed 1 year for the purpose of deter-
mining a basis for converting the above fund
and employer contributions thereto to a continu-
ing basis which will meet the aims and objectives
set forth herein. Such negotiations shall not ex-
clude tonnage taxes, man-hour assessments, or
any other basis of conversion, nor exclude con-
version of present contributions for welfare, pen-
sions, and vacations.

(d) The parties shall continue to operate in
accordance with the terms of the contract and
working rules, with mutual agreement against
reprisals and for enforcement of the contract,
working rules, and the provisions of this proposal.

* * *

It is recognized that the employer has the right
to select competent men for all operations. When
new types of equipment are introduced in connec-
tion with the handling of cargo covered by the
contractual definitions of work, such new equip-
ment shall be operated by employees under the
ILWU contracts, with the understanding that
copnpetent men shall be made available by the
ILWU, with adequate experience or training.
This proposal shall not change the status quo as
to assignment of other than ILWU men on exist-
ing equipment,

Armour-Meatpacking Unions Provision

It is recognized that the meatpacking industry
is undergoing significant changes in methods of
production, processing, marketing, and distri-
bution. Armour’s modernization program is vital
to its ability to compete and grow successfully,
thus providing a reasonable return on capital in-
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vested in the enterprise and providing the assur-
ance of continued employment for the employees
under fair standards of wages, benefits, and work-
ing conditions. Jobs are directly dependent upon
making Armour products desirable to bresent and
future customers from the viewpoint of quality
and price.

Mechanization and new methods to promote
operating and distributing efficiencies affect the
number of employees required and the manner in
which they perform their work. Technological
improvement may result in the need for developing
new skills and the acquiring of new knowledge by
the employees. In addition, problems are created
for employees affected by these changes that
require the joint consideration of the company
and the unions.

The company and the unions have in past agree-
ments provided benefits to soften the effect of some
of these changes where employees are laid off or
terminated. However, it is recognized that these
problems require continued study to promote
employment opportunities for employees affected
by the introduction of more efficient methods and
technological changes. '

The company, therefore, agrees with the unions
to establish a fund to be administered by a com-
mittee of nine, composed of four representatives
of management and two representatives selected
by each of the two unions and an impartial chair-
man selected by mutual agreement of the parties.
The management and the unions shall each pay
for the expenses of their respective representatives
on the committee, and the fees and expenses of the
impartial chairman shall be paid by the fund.
This committee is authorized to utilize the com-
pany contributions to the fund for the purpose of
studying the problems resulting from the mod-
ernization program and making recommendations
for their solution, including training employees to
perform new and changed jobs and promoting
employment opportunities within the company
for those affected.

The committee should consider for appropriate
action a program of training qualified employees
in the knowledge and skill required to perform
new and changed jobs so that the present employ-
ees may be utilized for this purpose to the greatest
extent possible. The expenditures for such a
training and retraining program may be author-
ized by the committee from the joint fund. The
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committee should also consider other programs
such as transfer rights to plants covered by the
master agreements where job opportunities remain
or are increasing, and should consider any other
methods that might be employed to promote
continued employment opportunities for those
affected. It is agreed, however, that the fund
shall not be used to increase present severance pay
benefits.

The findings and recommendations of the com-
mittee shall not be binding by the parties, but
shall be made to the company and to the unions
for their further consideration. The final report
and recommendations by the committee are to be
made no later than 6 months prior to the termina-
tion of the contract.

The fund to be utilized for the purposes set
forth above shall be created by company contri-

butions made in accordance with the following
formula: The contributions shall be in an amount
equal to 1 cent for each hundredweight of total
tonnage shipped from slaughtering and meat-
packing plants covered by tbe master agreements.
Such tonnage figures shall be based upon the
periodical Food Division financial statements, and
a monthly list of such tonnage for the covered
plants shall be presented to the joint committee.
The company’s tonnage figures shall be final and
binding upon the parties. Contributions shall
terminate upon the total of the company’s contri-
butions reaching $500,000. (Procedure must be
established for the disposition of the balance of

‘money remaining in the fund.)

A letter shall be exchanged between the parties
setting forth the method and the time for the
making of the aforementionedcontributions.
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Maintenance of Way Employment

Evpiror’s Nore.—This article is the first of two based on a study of the problems

of insecurity and instability in maintenance of way employment undertaken
at the request of the Brotherhood of Maintenance of Way Employes. In
the foreword to the complete work, Professor Sumner H. Slichter of Harvard
University states, *“The two most important things about this study are (1)
that the Brotherhood insisted that it be the independent work of the economists
and that it represent their analysis of problems and their evaluation of pro-
posed policies, and (2) that the study is being made available to all in the
mdustry by being published.” The union, he said, had “‘provided an
admirable example of how to approach the problem of policymaking when
the 1ssues are difficult and controversial.”

Part I1 of the study will deal with the seasonal and cyclical instability of
maintenance of way employment.

I—Technological Displacement in Employment
and Possible Moderating Measures

WILLIAM HABER AND MARK L. KAHN*

TRANSPORTATION AcTIVITY in the United States
has multiplied severalfold during the last few
decades. The railroad industry has not shared
proportionately in the resulting opportunities,
however, because of increasing competition from
passenger cars, buses, trucks, aircraft, and pipe-
lines. Gross ton-miles carried by rail have in-
creased by only about one-fourth since the 1920’s.
(See chart.) Meanwhile, technological progress
has tripled the productivity of maintenance of
way employees. As a result, maintenance of way
employment has fallen by more than 50 percent
gince the 1920’s to its present level of 170,000,
compared with a decline of approximately 39
percent in total railway employment.

Since World War I, the number of maintenance
of way jobs has dropped an average of 680 per
month. We are not aware of any other major
category of workers—even in some acknowledged-
ly “sick” industries—in which employment cut-
backs have been so persistent and so drastic.

The prospective rate of decline is less severe

clear that hundreds of regular maintenance of way
men face long-term or permanent displacement
every year for the foreseeable future. The in-
security caused by this gloomy outlook is aggra-
vated by the existence of severe .cyclical and
seasonal employment fluctuations which greatly
exceed the actual short-run variations in physical
maintenance of way requirements.

Some Effects of Technological Progress

Aggregate industry data tend to conceal the
fact that the degree and rate of technological
change varies greatly among the different railroads.
Many aspects of the adjustment to changes in
equipment and methods must be dealt with on the
property at the time innovations are being effected.

*Professor of Economics, University of Michigan, and Associate Professor
of Economics, Wayne State University, respectively.

1 Willlam Haber: John J. Carroll, Associate Professor of Economics, St.
Lawrence University: Mark L. Kahn: and Merton J. Peck, Assistant Pro-
fessor of Business Administration, Harvard University, Maintenance of
Way Employment on U. S. Railroads—An Analysis of the Sources of Insta-
bility and Remedial Measures (Detroit, Brotherhood of Maintenance of

than during the recent past.
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Gross Ton-Miles per Maintenance of Way Employee,
Class | Railroads in the United States, Selected
Years, 1922-56

Number of
Gross Maintenance of
Ton-Miles Way Employees
12 12
1Mr 111
ol -110
9 -9
Gross Ton-Miles w
sl Per Maintenance Js
of Way Employee
{In Millions)
7F -7
6 48
Sr 45
4 Number of 44
\ Maintenance of
\ ‘Way Employees
\ (In Hundreds of Thousands)
3 \ 43
\ N AN
\ /7 ‘\
v 4 \,/“5
2 2
Gross Ton-Miles
1 (In Trillions) -1
0 " A L L bedndld b 0
1922 '26 ‘29 '32 '36 '39'41'43'45'47'49'61'53'65°56

Although a strong case can be made for nation-
wide rules of procedure, and for the development of
general principles of adjustment, it is essential to
retain flexibility in substantive matters at the
level of the individual railroad and the cor-
responding (system) organization of the Brother-
hood of Maintenance of Way Employes.

Technological progress has a qualitative as well
as a quantitative impact on maintenance of way
employment. Mechanization of operations pre-
viously performed by laborers with simple hand-
tools creates new occupations associated with the
operation and the maintenance of the machinery
and raises the average skill level.

Traditionally, most maintenance of way opera-
tions were performed by section gangs, with each
section gang responsible for a specified portion of
the right of way. Mechanization encourages the
performance of heavy maintenance by specialized,
mobile work gangs capable of using the expensive
new equipment efficiently and economically., The
territory to be covered must be divisional or even
systemwide before the use of some kinds of
equipment can be economically justified.

The use of specialized gangs for heavy mainte-
nance often leads, in turn, to a reduction in the
number of section gangs, to an increase in the
length of sections, and to the use of section gangs
largely for policing and inspection purposes only.
Employees who are assigned to the mechanized
gangs are characteristically required to spend con-
siderable periods of time living away from home
in trailers or camp cars.

Shorter Hours of Work

Can a shorter workweek make a helpful contri-
bution to maintaining employment in inaintenance
of way departments? The 40-hour week has
prevailed in the United States for about two
decades. On the railroads, however, the 40-hour
week was not established until 1949, when the
standard workweek was reduced from 48 hours
without loss of weekly pay. This achievement
meant an increase of 20 percent in the hourly rate
of pay.

Early efforts to obtain shorter hours empha-
sized the desirability of greater leisure to offset
the physical strains of work and to permit self-
improvement and better family life. Today,
because there has been a substantial relative
increase in nonwork time, additional leisure is no
longer the major consideration. Actually, there
is evidence that where sufficient work oppor-
tunities are present, workers and unions usually
prefer additional income to additional leisure.?
Only when technological or economic develop-
ments threaten to displace substantial numbers of
regular employees are unions likely to press
vigorously for shorter hours (provided there is
no loss in weekly pay) as a countermeasure.

Except among office workers (who are pre-
dominantly female and unorganized) only nomi-

2 8ee History of Union Efforts to Reduce Working Hours (in Monthly
Labor Review, November 1956, pp. 1271-1273).
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nal progress has been made in the United States
toward & workweek of less than 40 hours. A
recent Bureau of Labor Statistics survey of17
areas ® found 46 percent of office workers but only
7 percent of plant workers on regular schedules of
below 40 hours per week.

Those significant examples which can be found
of standard workweeks below 40 hours are among
highly paid and cohesive skilled groups (printing
and building trades); in fields where female em-
ployees predominate (office workers, ladies’ gar-
ment workers); and in response to imminent or
actual technological displacement (mechanized
bakeries, brewing industry).

If weekly pay is maintained while hours are cut,
there is an increase in the hourly wage rate. Pre-
sumably, a similar increase might have been
granted without any reduction in hours, thus
increasing weekly pay for those who remained
employed. Hence, to offset technological dis-
placement by shortening the workweek would, in
these circumstances, be a device by which the
many are made to suffer losses in earnings in order
to benefit the few whose jobs are saved. From a
community point of view, as well as from the point
of view of the employee majority, the use of shorter
hours to counteract permanent reductions in
employment is particularly undesirable during
periods of prosperity, when nonrailroad alterna-
tives are more readily available.

While it is likely that shorter hours would mean
the retention of a somewhat larger number of
individuals on the payroll, the extra employment
may in the long run fall well short of the theo-
retical maximum because of offsetting economies.
This was the case among maintenance of way
employees after they obtained the 40-hour week
in 1949. The change from the 48-hour to 40-hour
week in 1949 led to a small increase in maintenance
of way employment in 1950 and 1951. In a
short time, however, employment declined sharply,
falling from 256,000 in 1948 to 184,000 in 1954,
This steep decline suggests that the advent of the
40-hour week, with its higher hourly labor costs,
may have provided an additional stimulus to
mechanization.

3 See Wages and Related Benefits, 17 Labor Markets, 1955-56, BLS Bull,
1188 (1956), table B-3, p. 54; see also Scheduled Workweeks and 8hift Dif-
ferentials in 17 Labor Markets (in Monthly Labor Review, November 1956,
PP. 1205-1299).,
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The economic characteristics of the railroad
industry and the personal characteristics of
maintenance of way employees suggest that it is
not advisable or practical for the Brotherhood to
“lead the parade” to shorter hours, nor is it likely
that the railroad brotherhoods as a whole will
want to establish a shorter workweek before it has
become a prevailing practice in the community
at large.

Over a period of years, the maintenance of way
employees, in common with all workers, will
naturally participate in and benefit from a con-
tinuation of the historical trend to shorter hours.
Leisure is part of the American standard of living
and is an appropriate end in itself. We should
not confuse shorter hours as a means to leisure
with shorter hours as a means to limit unemploy-
ment. Both objectives can be borne in mind as
policy is shaped.

“Freezing’’ Employment

Any commitment by a carrier to guarantee a
minimum proportion of total employment for
maintenance of way jobs, or a minimum absolute
number of maintenance of way jobs, if obtainable,
would in our judgment prove to be largely super-
fluous or futile. A specific example of this “freeze”
approach was contained in Proposal I of the 1950
Employment Stabilization Program of the Brother-
hood: that, on each carrier, the average employ-
ment in each maintenance of way class should not
fall below the number required to maintain the
same ratio to total carrier employment as the
average ratio during the 1940-49 decade.

Such a guarantee, if given, might lead to some
enlargement of work opportunities in light of the
tendency of maintenance of way employment to
decline as a proportion of total railroad employ-
ment. It could, for example, encourage the
makeup of deferred maintenance and the post-
ponement of laborsaving innovations. It might
discourage contracting out. On the other hand,
it might simply compel the carrier to employ (or
pay) more men than it can economically use.

This kind of guarantee would, in our judgment,
unwisely impede technological progress. Further-
more, any particular base period would give the
already highly mechanized carrier a permanent
advantage and would tend to discriminate against
those carriers that have encountered more difficult
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economic circumstances. If applied on the basis
of each of the 16 major job categories, as proposed,
it would serve to bar many of the unavoidable
(and largely desirable) occupational changes that
must accompany mechanization. If it maintained
jobs by postponing innovations, it would likewise
delay the benefits of progress for many employees,
such as a higher general level of wages and a larger
proportion of better and safer jobs.

We recognize the appeal of such a direct ap-
proach, as well as the rationale that maintenance
of way employment ought not to suffer relatively
more than other classes of railroad employment.
Nevertheless, we cannot believe that agreements
to freeze the status quo, in either absolute or
proportional terms, offer a realistic device for
achieving stabilization objectives. Such agree-
ments are unacceptable to the employer because
of the arbitrary restrictions thereby placed upon
managerial decisionmaking. They are not in the
public interest because they might retard desirable
reductions in the cost of railroad transportation.
There is little likelihood that a public appraisal
(for example, by an Emergency Board created
under the Railway Labor Act) would elicit the
kind of response needed for their obtainment.
Finally, such agreements are likely to be self-
defeating, given the elastic demand for rail trans-
portation, since keeping costs up would cause a
further loss of business to competing forms of
transport and an accompanying loss of employ-
ment.

Rather, by the use of measures such as those
examined below, carriers could make decisions
concerning the nature and timing of innovations
in light of the full costs and on a basis that would
maximize the equities which employees have in
their railroad jobs. For those who remain em-
ployed, jobs will become, on the average, more
skilled, better paid, and less unstable.

A Positive Approach to Technological Change

From the point’ of view of the Brotherbood,
effective implementation of its stabilization objec-
tives requires an approach to technological change
that might be outlined in this fashion: ‘“Before a
new machine or method is introduced, we want (1)
notice that something is going to happen that may
affect our people, and an opportunity to confer
with management about it. We also want to make

sure (2) that the proper individuals are chosen for
the opportunities created by the innovation and
have access to the necessary training; (3) that
appropriate adjustments are made in job classifi-
cations and in the rates of pay for new jobs; (4)
that workers are adequately compensated for any
deterioration in job conditions, such as service
away from home; (5) that maintenance of
way men be considered for any available employ-
ment in other railroad departments;and (6) that the
men who are displaced have adequate compen-
sation.”
Let us examine each of these matters in turn.

Prior Notice and Joint Consultation. Good con-
tract administration is essential for effective
adjustment to new machines and methods. In
general, the existing collective bargaining agree-
ments between the Brotherhood and the carriers
already make the rates for new positions a matter
for negotiation. Effective negotiation ordinarily
requires adequate notice of contemplated changes
and the holding of conferences before the changes
are instituted. When decisions cannot be made in
advance, their ultimate application should be
fully retroactive.

Many roads already practice prior notice, either
formally or informally, and on some carriers there
is thorough consultation with the general chair-
man of the Brotherhood. Unfortunately, our
investigations also indicate that on many carriers
it is not unusual for new equipment to be intro-
duced without any notice, and for protracted
delays to ensue before pay rates and other condi-
tions are determined.

A collectively bargained national rule governing
prior notice and joint consultation on changes in
machines and methods might prove an effective
way to raise the average practice toward the level
of the best without interfering with system-level
decisions on matters of substance.

Access to New Occupations. Maintenance of way
employees should have a preferential opportunity
to qualify for new types of jobs in maintenance of
way departments. Training for employees who
can qualify in a “reasonable” period should be at
company expense. This principle has ample
precedent in industrial relations practice.

The definition of ‘‘reasonable’” must evolve
from negotiations, often on a case-by-case basis.
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It would be affected by the qualifications of cur-
rent employees in relation to the new job require-
ments; by the amount of training outsiders would
require; by the full costs of displacing regular
employees; and by the costs and length of train-
ing. In general, the underlying value of a
railroading background should not be under-
estimated.

Experience to date suggests that most carriers
have had no difficulty in recruiting competent
operators for even the most complex mechanical
equipment from the maintenance of way ranks.
Extensive training is not generally required for
“operator” classifications. However, the mainte-
nance of complex equipment may often require a
longer period of specialized training.

Job Reclassification. Orderly wage administra-
tion requires the prompt reclassification and
rerating of changed jobs or new types of jobs.
Our investigations indicate that on many carriers
these actions are not taking place or occur only
after long delays. Many ‘“laborers’” appear to be
operating machines.

In addition to new operating and maintenance
classifications, special attention should be given to
foreman and assistant foreman positions. (These
two classifications are represented by the Brother-
hood.) The foreman of a specialized and mecha-
nized gang that operates on a district, divisional,
or systemwide basis holds a job that is markedly
more responsible, and demands more breadth and
skills, than the traditional track foreman position.
Moreover, the structure and operations of many
of the specialized gangs warrant in many cases the
creation of an assistant foreman position. This
has already taken place on some carriers. -

Compensation for Deterioration in Working Cond:i-
tions. This is too obvious a point to be belabored.
If men have to spend substantial periods away
from home, living in trailers or camp cars, as a
result of their employment in specialized gangs,
the associated discomforts are in the carrier’s
interest. Appropriate compensation, perhaps in
the form of per diem travel allowances, should be
provided where it does not already exist. Such
allowances, like the other costs of innovation dis-
cussed in this section, should be systematically
anticipated by the carrier when innovations are
being planned.

Preferential Hiring. Employees who. must be
separated from their regular maintenance of way
jobs should be given preferential access, on an
orderly basis, to any opening in other departments
of the same carrier or in any departments of other
carriers. Such opportunities are not often avail-
able because of the general downtrend in railroad
employment and because furloughed men from
other departments naturally have the priority on
openings in those departments. We are aware,
however, of specific instances in which preferential
employment has served to keep maintenance of
way men in railroading while reducing the cost of
unemployment insurance.

When a job opportunity in another department
represents an advancement, arrangements should
be encouraged which would permit qualified
maintenance of way men to bid for the position
on a seniority basis and with appropriate safe-
guards. When any maintenance of way man takes
a position in another department he creates an
opportunity for a laid-off employee to return to
work.

Dismissal Compensation. Most of the Nation’s
railroads and the 21 major railroad unions entered
into the Washington Job Protection Agreement in
1936. This agreement provides dismissal allow-
ances to employees who are terminated as the
result of a coordination (consolidation). These
allowances continue for periods of up to 5 years,
depending on length of past service, and equal 60
percent of previous regular monthly compensation.
Also, employees who are shifted to lower paying
jobs, as the result of & coordination, are paid the
full difference for 5 years, while employees who
incur moving expenses or residence property losses
are reimbursed by the railroad.

In 1940, Congress amended the Interstate Com-
merce Act so as to require the Interstate Com-
merce Commission to impose employee protective
conditions in connection with mergers so that
employees would not be left in a ‘“‘worse condi-
tion’” for 4 years (or a period equal to the indi-
vidual’s previous service, if less). Similar con-
ditions were imposed by the ICC in 1944 for the
benefit of employees adversely affected by an
abandonment.

Thus, as the result of collective bargaining and
public policy, protection of employees who are
adversely affected by consolidations and abandon-
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ments -has become a firmly established practice in
the railroad industry. Is it reasonable that when
8 regular employee loses his job for other reasons
beyond his control—such as technological
change—he should not be eligible for similar
protection?

During the 1930’s, consolidations were the major
source of job loss for long-service employees. It
was natural that special remedies should have
been devised to meet that problem. Today,

- technological displacement takes first position and
demands remedial action. Actually, a consistent
and equitable scheme of dismissal compensation
requires-the same benefits for any given class of
employees, regardless of the cause of their perma-
nent separation, provided only that the job loss
is not the fault of the employee.* '

Recognition of this principle is contained in a
recent agreement between the Chesapeake & Ohio
Railroad and the Brotherhood of Railway Clerks
dealing with the establishment of a new Univac
computer center:

It is hereby agreed to adopt and apply the beneficial
provisions of the so-called Washington Agreement of May
1936 to all employees adversely affected as a result of
their work being placed in the Computer Center from
time to time so as to provide similar treatment and bene-
fits to those which would have been provided or accorded
had the work gone into the Computer Center from two or
more carriers and thus constituted a coordination as that
term is used and defined in the so-called Washington
Agreement,.

The specific provisions of the Washington Agree-
ment, the 1940 amendment to the Interstate
Commerce Act, and other established precedents,
are certainly not sacred. They do provide, how-
ever, a useful basis for the development of a
mutually acceptable formula.

The alternative to a privately established solu-
tion is probably one that is legislatively imposed.
The Harris bill (H. R. 4353, 85th Cong., 1st sess.,
introduced February 5, 1957) represents an effort
in the latter direction by way of an extension of
benefits provided under the Railroad Unemploy-
ment Insurance Act.® The collective bargaining
route is preferable if mutually satisfactory agree-
ments can be reached.

Summary

The following measures, then, constitute in our
judgment the avenues along which a practical pro-
gram can be developed to deal with the perma-
nent job displacements arising out of changes in
machinery and methods and the economic status
of the industry: (1) Notice by the carrier and
union-management consultation prior to the intro-
duction of new methods or machines; (2) prefer-
ential status for current maintenance of way
employees for access to new positions in mainte-
nance of way departments and in other depart-
ments and for necessary training on company
time and at company expense; (3) effective and
prompt reclassification and rerating of new jobs,
by joint negotiation; (4) compensation for any
deterioration in job conditions; (5) preferential
reemployment rights and training in other crafts
and classes and also on other carriers for regular
maintenance of way men who have been displaced;
and (6) displacement compensation or severance
pay—extending the precedents that have been
established in connection with consolidations and
abandonments—for all regular maintenance of
way employees whose permanent separation
(through no fault of their own) cannot be avoided.

Basic to this approach is an acceptance of tech-
nological progress and a recognition of its values
for the community, the industry, and the employ-
ees themselves. In the long run, such acceptance
requires an adjustment process that is accepted
and understood by all parties and equitable pro-
tection or compensation for those individuals who
become the casualties of progress.

4 For further discussion, see Dismissal Pay Provisions in Major Bargaining
Agreements (in Monthly Labor Review, June 1957, pp. 707-712).

3 In addition to the (roughly) 26 weeks of benefits currently provided under
railroad unemployment insurance, the Harris bill would give long-servioce
employees who had exhausted regular benefits and who did not voluntarily
leave work without good cause or voluntarily retire the following extended
benefits:

Number of 14—
day periods of
ertended bene-
Years of service fits
5 and less than 10, e emaesme—cmm e 39
10and less tham 16 .. ... oo 65
15 and less than 20 01

20andover. .l - 117
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Maintenance of Way Employment

Epiror’s Nore.—This article concludes a two-part summary of a study * under-
taken at the request of the Brotherhood of Maintenance of Way Employes
and covering problems of insecurity and instabilily in maintenance of way

employment.

Part I, which dealt with the long-run employment decline and

possible moderating measures, appeared in the October 1957 issue.

II—Cyclical and Seasonal Instability
and Possible Remedial Measures

WiLLIAM HABER AND MARK L. KAuN*

SEvERE cyclical and seasonal fluctuations in main-
tenance of way employment aggravate the uncer-
tainty and insecurity generated by the continuing
long-run decline.

Cyclical and Seasonal Variations

A substantial proportion of physical main-
tenance of way requirements is independent of
variations in railroad traffic. One might therefore
presume that maintenance of way employment
would exhibit less cyclical instability than railroad
employment as a whole. Actually, however, in
comparison to other railroad employment, main-
tenance of way employment has been about 50
percent more sensitive to cyclical fluctuations. In
fact, it is not unusual for the amplitude of these
cyclical fluictuations in the number of maintenance
of way jobs to exceed the concurrent relative
changes in railroad traffic.

Unlike most other aspect of railroad operations,
deferral of many types of maintenance is feasible
within wide limits without immediately endanger-
ing safety. Moreover, under present accounting
procedures prescribed by the Interstate Commerce
Commission, deferral of maintenance improves the
apparent economic position of the carrier. Con-
sequently, deterioration in the cash position of a
carrier can be offset, accountingwise, by a down-
ward revision of maintenance schedules.

A managerial policy of using maintenance of
way outlays as a balancing item in annual railroad
budgets does appear to be responsible for some of
the cyclical sensitivity in maintenance of way
employment. In effect, short-run accounting and
financial considerations often take priority over
stability in maintenance of way operations.

Over the long run, haphazard timing of main-
tenance involves real costs. The prospects for
cyclical stabilization are brightened by the fact
the railroad managements are giving increasing
recognition to this fact. Some railroads, to
achieve maximum efficiency and economy on a
long-run basis, are already—

. . . performing renewals (on given sections of track) at
fixed intervals of time according to the probable life of
existing materials in track and working toward a track
condition in which most material will reach the end of its
probable useful life at the end of a cycle.?

This type of farsighted practice based on cycles of
presumptive physical depreciation is inconsistent

*Professor of Economics, Univercity of Michigan, and Associate Professor
of Economics, Wayne State University, respectively.

1 William Haber; John J. Carroll, Associate Professor of Economics, St.
Lawrence University; Mark L. Kahn; and Merton J. Peck, Assistant Pro-
fessor of Business Administration, Harvard University, Maintenance of Way
Employment on U. 8. Railroads—An Analysis of the Sources of Instability
and Remedial Measures (Detroit, Brotherhood of Maintenance of Way
Employes, 1957),

$ Lloyd J. Kiernan, Application of Modern Scientific Research on Rafl-
roads of the United States (in Transport and Communications Review,
Vol. VII, No. 8, 1954, p. 29).
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Employment of Maintenance of Way Workers as
Percentage of 12-Month Moving Average, 1950-55
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with fluctuating maintenance activities based on
short-run accounting motivations.

About one-fifth of the maintenance of way jobs
that are present during the midsummer peak
disappear by the midwinter low. (See chart.)
Aggregate data conceal the fact that for many
maintenance of way employees the seasonality
problem is even more serious because seasonal
variation is much greater on some carriers than
on others, and the brunt of the instability is borne
by the section and extra gang trackmen—about
60 percent of all maintenance of way employees—
for whom a full one-third of summer peak jobs
are lost by midwinter.

Since maintenance of way work takes place
almost entirely out of doors, weather conditions
are certainly a factor in its seasonality. Tradi-
tionally, adverse weather has been regarded as the
major culprit because of the difficulties (real or
assumed) of performing some kinds of operations
in winter. Cold and snowy weather is not a
significant problem on southern carriers, however,
while officials of northern carriers have expressed
widely divergent views about the feasibility of
winter track maintenance. That some authorities
have found that many types of maintenance are
practical under northern winter conditions suggests
that custom and inertia may account for the extent
to which winter layoff practices persist.

Our analysis suggests, in fact, that on many
carriers the major source of seasonality is other
than climatic. As noted in connection with

cyclical fluctuations, there seems to be.a common
managerial practice of adjusting maintenance
outlays to changes in operating revenues. On
many carriers, operating revenues exhibit con-
siderable seasonal variation. It is not unusual
for an annually conceived maintenance budget to
give way before a tightening cash position and
deteriorate to a monthly or even weekly level of
commitment.

Efforts to reduce seasonality may involve
certain types of cost increases, such as the loss of
some worktime because of inclement weather or
the use of additional man-hours when some kinds
of work are performed under unfavorable condi-
tions. On the other hand, greater stability holds
out the promise of substantial offsetting economies.

Prospects for Stabilization

There are grounds for optimism about the design
and adoption of practical measures for coping
effectively with the cyclical and seasonal sources of
instability. Given the fact that the underlying
maintenance needs, in “real” terms, are fairly
stable, the carriers could realize significant ad-
vantages from stabilization which should largely
offset any costs associated directly with the
implementation of a stabilization program.

These advantages may be outlined as follows:
(1) stabilization will mean reduced labor turnover,
less reliance on inexperienced workers, & higher
average quality of personnel, and improved
employee morale; (2) long-range scheduling of
maintenance based on the presumptive physical
life of materials is more economical than the
traditional practice of repair or replacement only
as testing shows the individual item to be defective;
(3) the gains derived from stabilization are en-
hanced by the continuing increase in mechaniza-
tion, since stabilization facilitates full utilization
of expensive capital equipment; (4) maintenance of
way work is cheapest when traffic is lightest,
although current practice tends in the opposite
direction because of the correlation between
maintenance and operating revenues; and (5)
stabilization will reduce the cost of railroad
unemployment insurance.

Remedial measures may be classified under two
headings: (1) positive steps to stabilize the avail-
ability of work and (2) protective measures for
employees.
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Positive Stabilization Measures

Effective annual maintenance budgets, firmly
committed and based on long-term physical
maintenance programs, would certainly make a
major contribution toward stabilization and would
appear to make good sense from a carrier point of
view. A few railroads have already demonstrated
this in practice. Of course, maintenance budget-
ing per se is a management function, and it may
not be the business of the Brotherhood of Mainte-
nance of Way Employes to negotiate with carriers
about such matters. On the other hand, it is
wholly appropriate for the Brotherhood to advise
the carriers that the personal budgets of its
members are being upset by the consequences of
their prevailing maintenance budget practices.

Apart from the economic sources of short-term
instability, there is the problem of subfreezing or
inclement weather. This appears to be a sig-
nificant obstacle to seasonal stabilization, chiefly
on northern carriers. On the basis of what some
carriers have achieved, it seems likely that addi-
tional progress can be made by rescheduling
specific maintenance activities so as to leave for
cold or bad weather as much as possible of the
particular kinds of work that can be economically
performed under such conditions, and shift workers
to locations where other available work can be
carried out.

Ballast cleaning, for example, generally becomes
impossible after a week of subfreezing weather,
but such activities as laying new rail, rail mainte-
nance, and burning brush on the right of way can
be conducted efficiently in very cold temperatures.
When carriers have a significant north-south
spread in their route patterns, then specialized
gangs might concentrate on the southerly segments
during the winter months. In this way, climatic
variation can be a source of job stability, although
at some real cost in altered working conditions.
Attention should also be given to possibilities of
timing small-scale capital renewal or new capital
projects so that they might function in a counter-
gseasonal and even a countercyclical manner.
Joint (union-management) study of short-term
instability problems, carried out at the system
level, should prove helpful on many carriers in
developing specific solutions that fit the particular
conditions involved.

3See Part I of this anicle, p. 67.
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In connection with both maintenance budgeting
and the functional rescheduling of specific opera-
tions, it is worth emphasizing that the very defer-
ment of many kinds of maintenance of way work
which has been a major source of instability can
be redirected so as to make a positive contribution
to stable employment by scheduling such work
during slack periods.

Protective Measures

The protective measures which are adopted
should enhance the established railroad unem-
ployment insurance program so as to provide
maximum combined protection for any given addi-
tional cost, and they should also encourage man-
agements to take effective positive steps toward
employment stabilization.

Minimum Monthly Employment Quolas or Ratios.
This type of measure was advocated by the
Brotherhood of Maintenance of Way Employes
as Proposal IT of its 1950 Employment Stabiliza-
tion Program. Specifically, the Brotherhood
asked that:

The ratio of employees in each major [maintenance of
way] class . . . to the total number of railway employees
employed by the carrier for each calendar month after the
effective date of this rule shall not be less than the average
ratio between such forces for the same calendar month of
the 10 years 1940-49, inclusive.

This proposal raises questions analogous to those
suggested in our evaluation of Proposal I of the
BMWE 1950 Employment Stabilization Plan.?
It would obstruct technological change by pre-
venting occupational realinement within mainte-
nance of way departments and by imposing mini-
mum employment requirements unrelated to
changing needs. It would freeze, on each carrier,
the particular average seasonal pattern which the
carrier happened to experience during the base
period chosen. It implicitly accepts as satis-
factory the base period seasonal variation. By
requiring high employment during the (base
period) seasonal peak, it would render impossible
a program for stable annual employment even at
a level corresponding to the base period annual
average.

Minimum Individual Work Guarantees. A differ-
ent line of attack on seasonal instability is to
give a guarantee of employment or pay to the
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individual worker. The third and last proposal
put forward in the 1950 BMWE Stabilization
Plan was of this type:

Each employee who holds employment within the first
pay period in January of any year after 1950 shall be
guaranteed full employment for the 12 months of that
year; each additional employee employed at any time after
the end of the first pay period to and including March 15
shall be guaranteed full employment for 8 consecutive
months; each additional employee employed after March
15th to and including April 15th shall be guaranteed full
employment for 6 consecutive months; and each additional
employee employed after April 15th of any year shall be
guaranteed not less than 4 consecutive months of full
employment . . .

The guarantees proposed above would not apply
in cases involving voluntary leaving of employ-
ment, requested leaves of absence, retirement,
disability, or death.

This is the “call-in pay”’ approach: “You don’t
have to employ me, but if you do, I have some
minimum work or pay coming to me.” This type
of provision imposes no particular employment
minimum on a carrier. It does create a substantial
potential liability which materializes only when a
carrier fails to provide an individual with the
duration of steady employment which is pre-
scribed. It costs a carrier nothing, at least directly,
if employment is stabilized within the specified
individual minimums. While not necessarily
endorsing the specific guarantee schedule of
Proposal ITI, we suggest that this kind of measure
merits serious consideration as a means of provid-
ing some assurances to employees and some new
employment stabilization incentives to carriers.

The impact of Proposal ITI, in conjunction with
Proposal II, could be intolerably expensive.
Under Proposal II, some given number of em-
ployees would have to be on the payroll as of the
seasonal peak. Once hired, the individual guar-
antee of at least 4 months of employment would
go into force. Since large proportions of mainte-
nance of way men have characteristically worked
in only 1, 2, or 3 months during the summer peak,
Proposal III would require carriers to give such
men more work or pay than during the base period
experience. Apart from the criticisms of Proposal

4 For further discussion of work-sharing under collective bargaining agree-
ments, see Layoff, Recall, and Work-Sharing Procedures (in Monthly Labor
Review, Part I, December 1956, pp. 1385-1303, and Part IV, March 1957,
PP. 320-835), .

8 This is a simplified generalization, of course. Any individual’s benefit

rights are subject to all of the eligibility and disqualification conditions in
the RRUI Act.

II noted earlier, it would be quite impractical to
combine Proposal II and Proposal III as pro-
posed in 1950 by the Brotherhood.

Short-Run Work-Sharing. This measureinvolves a
temporary reduction in the workweek so as to
spread a given quantity of employment among a
larger number of individuals. It is commonly
utilized in industries characterized by sharp
fluctuations of a seasonal character, such as the
needle trades and shoe manufacturing. Many
collective bargaining agreements provide for tem-
porary work-sharing (within specified limits or by
joint agreement) before regular employees are laid
off.* From the employer’s point of view, work-
sharing keeps a productive team together, keeps
men from getting rusty, and tends to reduce
turnover. If carried too far, however, it can be-
come a share-the-unemployment plan and may
run counter to established seniority practices.

A unique feature of railroad unemployment
insurance (RRUI) is that its benefits are deter-
mined on a daily basis. Maintenance of way men
who are partly employed during the course of a
week may collect benefits (equal to at least one-
half of their regular daily rate) on the other days.®
Thus, the income loss which work-sharing ordi-
narily imposes might be partially offset by a work-
sharing plan integrated with railroad unemploy-
ment insurance. With proper safeguards, and
designed to carry groups of regular maintenance of
way men through some brief seasonal lull in de-
mand which cannot be otherwise avoided, work-
sharing might serve a useful limited purpose.

Railroad Unemployment Insurance. Railroad em-
ployees are covered by the only single-industry
public system of unemployment compensation in
the United States. It is a Federal system, ad-
ministered by the Railroad Retirement Board
and financed by employer contributions. In each
calendar year, the uniform rate of employer
contribution depends upon the balance in the
RRUI account (trust fund) as of the preceding
September 30. From 1948, when the present
schedule was enacted by Congress, until 1956,
carriers paid the minimum 0.5-percent rate. The
1956 contribution rate was 1.5 percent, while the
1957 rate is 2.0 percent. Employer contributions
are levied on ‘“taxable compensation,” i. e., the
first $350 per month earned by each employee.

Th
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An employee’s eligibility for benefits is based on
his “taxable compensation” during the calendar
year (base year) preceding the fiscal year (benefit
year) in which be becomes unemployed and applies
for benefits. To be ‘“qualified,” the employee
must have earned at least $400 in taxable com-
pensation during the base year. The amount of
the daily RRUI benefit is related to total base
year taxable earnings, but cannot be less than
one-half of the employee’s regular daily rate of
pay. The maximum dsaily benefit, however, is
$8.50. Benefits may continue for approximately
6 months, except that total benefits paid may not
exceed total base year taxable earnings in railroad
employment. Disqualifying conditions are gen-
erally less restrictive than under State laws, and
postpone rather than cancel benefit rights.®

There is, however, a fortuitous relationship of
potential benefits to the dates of employment and
of layoff because of the 6-month gap between the
calendar base year and the fiscal benefit year. For
example, a man who is newly employed on
October 1, 1957, and who works 9 months until
he is laid off on June 30, 1958, may start to collect
benefits immediately. On the other hand, if a
man is newly hired on January 1, 1957, and works
a full year before being laid off December 31,
1957, he must wait for 6 months before he is
eligible for any benefits.

Two-fifths of the extra gangmen and one-fifth
of the section men, helpers, and apprentices failed
to earn the qualifying $400 in 1954. Half of the
section and extra gang trackmen who collected
benefits in 1954-55 collected minimum (half-rate-
of-pay) benefits, indicating considerable base year
unemployment. Regular employees who work at
least 6 months a year, however, can generally
count on RRUI benefits to cover their weeks or
months of unemployment.

The RRUI system does not provide the indi-
vidual carrier with a significant economic incentive
to stabilize. Whether or not individual carrier
experience rating, such as exists under State un-
employment compensation systems, would provide
such an incentive, the present uniform industry-
wide rate prevents any single carrier from having

¢ Limitations of space preclude a iuller description of railroad unemploy-
ment insurance. For further details, see The Rallroad Unemployment
Insurance Act as amended to September 1, 1954 (Chicago, Railroad Retire-
ment Board, 1054), ch. 6, on which this discussion is based; see also Domenico
Gagliardo, American Social Insurance (New York, Harper, 1965), ch. 13.
'See Part I, p. 70.

a significant effect on its own level of contribu-
tions. The higher contribution rates in 1956 and
1957 are, however, making the railroads as a
whole more conscious of the current cost of un-
employment benefits, One result may be that
when job openings are available, carriers will ad-
minister more carefully than in the past the
preferential hiring of RRUI beneficiaries.

Improvement and extension of the RRUI ben-
efits is an alternative to the development of sup-
plemental unemployment benefit plans at the
bargaining table. The Harris bill 7 was a recent
effort along these lines. In addition to proposing
extended periods of benefits for long-service em-
ployees, it would have increased the schedule of
daily benefits to & new maximum of $10.20 per
day and prescribed a minimum daily benefit of at
least 60 percent of the employee’s regular daily
wage' (instead of 50 percent as at present).

So far as the problem of short-term instability
is concerned, the kind of legislative approach em-
bodied in the Harris bill would obviously provide
laid-off employees with additional protection.
On the other hand, because of the uniform con-
tribution rate paid by employers under RRUI,
privately negotiated SUB plans may prove more
effective in focusing attention on short-term in-
stability at the system level, where positive
programs need to be designed.

Supplemental Unemployment Benefit Plans. The
railroad industry’s first supplemental unemploy-
ment benefit (SUB) plan was established on De-
cember 27, 1956, by an agreement between the
Chicago & North Western Railway Co. (CNW)
and 12 unions, including the BMWE, representing
the nonoperating employees of that carrier. This
plan, possibly a pattern for industrywide negoti-
ations, warrants a brief description here.

The CNW SUB plan provides two kinds of
benefits:

(a) Employees with 2 or more years of service
will have their public RRUI benefit supplemented
so as to yield a combined benefit equal to 60
percent of gross regular pay (or about 75 percent
of “take home’ pay), subject to a combined
maximum of $10.20 a day. Disqualifying condi-
tions are stricter than under RRUI, and include
discharge for cause (which RRUI does not include).

(b) Employees with 15 or more years of service
are also eligible for so-called “interim” benefits,
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equal to 60 percent of gross regular pay. These
benefits are provided by the company after an
employee has exhausted his RRUI benefits for
the current benefit year, provided the employee
will again be eligible for additional RRUI benefits
in the succeeding benefit year. Duration of these
“interim” benefits depends upon the time of year
in which the layoff takes place, and may range
from 0 to 6 months.

The plan contains no financing provisions, and
its costs are presumably being met by the com-
pany on a pay-as-you-go basis. Since such costs
can be reduced by stabilizing employment, they
can generate a significant additional incentive to
stabilize. Other consequences might include the
tighter administration of disqualifications and the
concentration of instability on lower service em-
ployees not yet eligible for supplemental benefits.®

The CNW plan specifically excludes ‘“‘seasonal
track forces” laid off between October 1 and the
following May 1, and will, therefore, make no
direct contribution as it stands to the grcatest
instability problem in the maintenance of way
group. There is, however, a provision that reduc-
tion in track-force employment below the October
1955-March 1956 (inclusive) average will not be
regarded as seasonal. As productivity rises, this
clause will increase the stabilization incentive on
the company in relation to this group.

Any SUB plan that makes instability more ex-
pensive encourages stabilization, provided the
carrier has effective alternative courses of action.
Such alternatives appear to be clearly available
in connection with maintenance of way worl, be-
cause of its deferability. Apart from the actual
costs, administration of a private SUB plan serves
to focus managerial attention on the instability
problem in a systematic way.

The method of financing is also pertinent. A
plan in which all benefits were paid from a fund,
and in which the employer’s total obligation was
to deposit money at a specified rate into that fund
would seem to impose little direct stabilization
ince~tive. At the other extreme—represented by
the CN'W plan—is a pure pay-as-you-go approach,
in which every supplemental benefit is an out-of-
pocket cost to the carrier.

An exceedingly strong case exists for the de-
velopment of a system of private supplementary
unemployment benefits. SUB plans on individual
carriers will compel serious attention to layoffs,

and create a clear relationship between layoff
avoidance and SUB costs. The railroad com-
panies would thus be establishing a private experi-
ence rating system without the disadvantages
which now characterize many State unemployment
insurance plans. Since the timing of maintenance
work is largely within managerial control, SUB
plans should not prove to be costly in practice.

Summary

In light of the preceding observations, the
following measures appear to warrant sympathetic
examination by the carriers and the Brotherhood
as possible approaches to the problem of short-
term (cyclical and seasonal) instability: (1) effec-
tive annually determined maintenance budgeting
based on long-term maintenance needs; (2) func-
tional rescheduling of work, perhaps guided by
the results of joint study at the system level, so
as to maximize available work during seasonal
lows; (3) minimum individual work guarantees;
and (4) supplemental unemployment benefit plans
or (in lieu thereof) extension of the public railroad
unemployment insurance program. Limited short-
run work-sharing, integrated with RRUI benefits,
may also be a useful method on some carriers for
cushioning the impact of temporary drops in
employment demand.

% * * * *

If income and employment stability for main-
tenance of way employees is given sufficient
priority at the bargaining table by the carriers
as well as by the Brotherhood of Maintenance of
Way Employes, it is our judgment that effective
steps can readily be taken, within practical
economic limits, toward this objective. We be-
lieve that it will be in the long-run interest of all
parties to evolve a workable program out of their
own negotiations, and to emphasize the collective
bargaining rather than the legislative route.

The general problem of employment instability
is one that has become the focus of much attention
in our society. There is little doubt that Congress
could, in the case of the railroads, be persuaded
to enact additional legislation to cope with the
problem. If collective bargaining bogs down, then
congressional action may be the only route along
which progress can be achieved.

# The authors have not yet had an opportunity to study the CNW SUB
plan in operation.
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Adjustments
to Automation
in Two Firms

ADVANCE PLANNING with respect to personnel
and techniques involved and proper timing with
respect to business conditions apparently achieved
for two firms an orderly and generally harmonious
transition fo automatic technology. How the
two firms accomplished thig transition is described
by the Department of Labor’s Bureau of Labor
Statistics in separate case studies of, first, a
large manufacturer of radio and television sets
which adopted printed circuitry and automatic
inserting machines in producing its 1955 TV
receivers; and second, the home office of a large
insurance company which installed a digital
electronic computer to reduce punchcard opera-
tions in the preparation of business operating
statistics.! The cases are illustrative, rather
than representative, of the industries concerned;
also, they are not intended- to indicate the impact
of automatic production methods on employment
generally.

Laborwise, the experience with the automatic
techniques at both companies had significant
implications. On the one side, new jobs were
created for which, with some exceptions, brief
on-the-job training sufficed. New branches of
work were developed to plan for, install, and
service new automatic equipment. Some new
skills were required. In neither firm did the
machines replace workers performing work re-
quiring a high degree of judgment. Nor did their
introduction eliminate all hand labor. The elec-
tronics manufacturer found hand labor imperative
in tasks requiring fine hand movements and in-
volving the use of fragile materials. At that
firm, increased responsibility and some differences
in work conditions (not described) that followed
the introduction of automation, led to higher pay
on automated jobs; expanded output, through

increased productivity, was expected to offset
any reduction in plant employment. After the
installation of the digital computer at the in-
surance firm’s home office, employees performing
the new functions averaged higher annual salaries
than those who worked with the old setup.

Some work using unskilled labor was reduced,
however. Of all the workers, women, who formed
a high proportion of the work force at both
companies and who were commonly engaged in
tasks to which the automatic techniques were
adaptable, appeared to be most adversely affected.

Certain circumstances were common to both
firms. Both had a volume of routine, repetitive
work, which was performed chiefly by women.
The new devices were installed over a period of
years, under long-term programs designed to
improve competitive performance (product and
efficiency), keep pace with an expanding volume
of business, and eliminate high labor turnover
among the firms’ women workers. Both firms
planned further automation, subject to analysis
and experimentation. The companies used differ-
ent methods to advise their employees about the
changeover prior to actual mechanical rearrange-
ments. The advance communication by the in-
surance company, however, was relatively more
extensive than that by the electronics manufac-
turer. The insurance company informed all em-
ployees in extensive detail concerning its plans to
install the computer. The electronics company
informed only its production foremen and union
officers of the proposed installation of the new
automatic equipment; other nonsupervisory work-
ers learned of the plans via the ‘‘grapevine.” A
policy of no layoffs or downgrading because of
technical changes was already established in the
insurance company.

At the insurance company, affected employees
were not represented by a union. At the elec-
tronics plant, the union officials appeared to be

1 A Case Study of a Company Manufacturing Electronic Equipment, and
The Introduction of an Electronic Computer in a Large Insurance Company,
both issued in October 1985. The case studies were based largely on inter-
views with company officials, information in company publications, and,
at the electronics company where a collective bargaining agreement was in
force, with union officials also. The studies describe the nature of the changes,
some effects on employment, productivity, and working conditions, and
some of the problems and adjustments reported by management and labor.
Oase study No. 2 provided relatively more detailed data on the effects on
plant personnel of the changeover to automatic technology.
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concerned mainly with obtaining for their mem-
bers a share in production gains through increased
wages and related benefits.

Case No. 1

The “Y” Company is one of the largest manu-
facturers of radio, TV, and phonograph sets. Its
plant work has consisted largely of engineering
and assembling various models of these products
and some military electronics work. The com-
pany purchases standard components from sup-
pliers, and installs the completed chassis into
companymade cabinets. The conventional meth-
ods of assembly had previously involved handling
several hundred parts and soldered connections.

Assembly-line methods, with considerable job
specialization, had been the dominant features of
the company’s television manufacturing opera-
tions. Component parts, after inspection, went
to bins alongside assembly lines. The riveting
department had previously attached metal parts,
such as tube sockets, to the chassis, and other
plant divisions had done the intricate wiring on
subassemblies. On each side of a 300-foot table,
the ‘workers, nearly all women, using handtools,
performed one or more repetitive operations—
wiring, soldering, or lacing on each set, or inserting
components in predetermined sequence. The
completely wired chassis then was moved by con-
veyors to the line where television tubes were in-
serted. These chassis were tested electrically
and those accepted were conveyed to the next
department, where they were bolted into cabinets,
and the entire set tested and packed for shipping.
On sets made several years ago, nearly 60 percent
of the direct labor time was expended on wiring,
lacing, and assembling.

The “Y” Company first substituted printed
(photoetched) circuitry for many handwiring op-
erations on 5-tube portable radios in 1952. Com-
ponents were inserted by hand on the board and the
underside was hand-dipped in molten solder to com-
plete the subassembly. The company decided in
1954 to use photoetched circuit boards in its 1955
television receivers; in the 1956 models, about 75
to 80 percent of the wire circuits were photoetched
on the board. Development of a mechanism to
attach components automatically began in 1953
and within a year a machine was inserting com-

ponents on about 6 boards a minute. A mecha-
nism now in use handles 12 boards a minute and
since 1953 other improvements permit the handling
of components of various sizes. These advances
made possible significant increases in efficiency and
improvements in quality.

After the circuit boards are processed and com-
ponents attached, under the new methods, they are
shipped to a central plant for handwiring of the
remaining 20 to 25 percent of the circuitry and
inserting of the remaining components, attach-
ment of the printed boards to the chassis, and
installation of picture tubes, all on an assembly
line. The use of printed circuitry has simplified
the testing operation.

Introduction of the new methods reduced but
did not do away with hand assembly operations.
Riveting, tube inserting, installing, testing, ad-
justing, and packing were only indirectly affected
and continue to be largely manual activities.
Reorganization of assembly lines reduced overall
requirements for handwirers, lacers, and assem-
blers, jobs held chiefly by women.

The new technology created some new machine-
tending jobs, for which no greater skill or training
seemed required ; only 2 weeks’ training was given.
Certain new machine operations, utilizing some-
what higher paid labor and some additional skilled
occupations, were created. For example, employ-
ment of skilled jig and fixture men in develop-
mental, repair, and maintenance work doubled as
did the industrial engineering staff; the number of
mechanical and electrical engineers more than
doubled and the ratio of engineers to production
workers increased.

Some unskilled job opportunities were elim-
inated, but no worker, according to company
officials, was laid off as a result of the changes.
Some workers were reassigned to final assembly,
inspecting, packing, and related operations, as
well as to the newly created automated jobs. As
printed circuits usually result in lighter TV sets,
women could be assigned to some packing jobs.

Pay for the automated jobs was set at 5 to 15
percent above the straight-time rates for unskilled
assemblers because of some differences in working
conditions and increased responsibility. An in-
dividual incentive pay basis was inaugurated for
employees who process the printed circuit boards
up to the stage where they are fed into the auto-
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matic inserting machines and also for some of the
workers on the final assembly line. The others
received incentive pay on a group basis. Workers
who operated the automatic inserting equipment
were not under the incentive pay program.

About 2 weeks before the new methods were
applied, the vice president in charge of production
informed the production foremen concerning the
changes. The union officers were also told in
advance that the company was trying to improve
production procedures. Other workers learned of
the changes via the “grapevine.”

The experience of the company suggests the
possibility of an orderly transition to automatic
technology, within the framework of amicable
union-management relations. The current collec-
tive bargaining agreement, which became effective
3 months after the new procedures were installed
in mid-1954, does not include provisions concern-
ing the introduction of new automatic equipment.
Under present and predecessor labor agreements,
job changes resulting from technological develop-
ments are governed by work rules covering tech-
nological changes in general. New job vacancies
were posted and workers were selected by foremen
according to seniority and ability to perform the
duties required. Some preference was expressed
for male workers.

The changeover was successful largely because
the new techniques were introduced at & time of
model changeover and employment expansion.
The company plans to install 2 automatic units in
addition to the 4 now in use.

Case No. 2

The “ABC” Life Insurance Company is a
large company selling diversified forms of insur-
ance. Its operations require the rapid and
accurate processing of constantly increasing rou-
tine paperwork. For the past 15 years, the
company has been plagued with a labor shortage.
A high proportion of the workers in its home office
were recent high school girl graduates, whose
brief stay with the company resulted in complete
turnover every 5 years. Many of the operating
divisions hired high school students on a part-time
basis. In the early postwar years, conventional
office machinery was used extensively.

Installation of a large electronic computer in
the classification sections of division “X” began
in early 1954. There were 198 employees in
these sections, 800 in the division. As a result
of the machine’s operation, it was expected that a
large number of the sections’ employees would be
available for reassignment. These sections main-
tain running inventories of all policies in force
and in an average month process about 850,000
policy transactions. The employees in these
sections use data from other operating sections—
reported on punchcards—and their work involves
sorting, classifying, and calculating. They per-
formed this work using 125 separate punchcard
machines (not including incidental key punch
machines), at a $235,000 annual rental. These
employees, who had an average annual salary
of $3,700 (table) handled about 3% million
punchecards monthly. The work required fre-
quent shifting of card decks and maintenance of
paper controls.

Installing the computer resulted in an estimated
50-percent net reduction in the budget for the
classification sections, 9 percent in division “X.”
Work in these sections could now be handled by 21
punchcard machines and 85 employees averaging

Wage structure in classification sections in ABC company,
before and after computer installation

Employees
Employees Employees | Employees
originally | 7¢1886d OF | ‘assigned to | expected in
In classifica- | 10003 for the com- new classifi-
Approximate tion sec- other as- puter opera- | cation sec-
annual salary tions signments tions tions 1
Men{Women| Men|Women| Men|Women| Men| Women
PN DR NV IS KON R 4
{7 — ) S PRI, RO 5
35 [.---- b I R IR O 5
35 [.ma-- 28 1 1 1 8
52 |- b ) DU (PRI NP 18
........ 3 1 1
[ 3 . [: 2% U N, S ]
16 |.-..- 9 3 2 3 9
- I P 3 ) W U, 1 [
12 1 ) 3 Y P ) N — 2
7 |--n-- k2 R ) N R, 5
) W — ) ) PR 2 [-amen 2
b 2 PR ) N F—— ) N N 3
) N POV, ) RN RS A
1 2 2|
........ ) O (R 1 feamaaaas P 7 ER
_____ 2 2
b Y OUURURPRUPRN FOSPRVIOR FPRROIRVOIN (RPUPIIPR HOSERy
_____ 1 b7 PRSP,
189 7 126 | 12 8| 14 7

1 Includes, in addition to the 20 employees working in computer opera-
tions, 56 classification sections employees who were retained on noncomputer
duties, and 9 employees in the procedure developmentgroup.

1 Nonclerical labor.
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$4,200 annually. Annual punchcard machine
rentals declined to a total of $19,000. The
changeover freed 15,000 square feet of floor space.
Principal supply savings were the 2% million
monthly punchcards required ; the information on
the 850,000 policies could be put on 71 reels of
magnetic tape and the 1,000 reels purchased at the
outset could be erased and reused. The need for
paper controls of intermediate totals practically
disappeared. Savings are partially offset by
amortization charges against the computer; regu-
lar maintenance fees to the manufacturer; and
costs incident to the ‘“‘downtime” (about 4 per-
cent) of the computer from mechanical failure.
The company found that actual investment
would be returned in about 4 years.

Job reductions as a result of the computer in-
stallation would take place very largely among
clerks performing the large volume of simple re-
petitive operations in work areas to which auto-
mation is suited. The other employees were
generally engaged in work requiring experience
and exercise of judgment. Company officials
pointed out that reduction in clerical jobs would
enable it to set up many positions calling for those
qualifications. Outside division “X,” likewise,
the electronic computer was not expected to affect
the ‘‘substantial number” of positions requiring
judgment and experience.

The company planned most carefully both
personnel adjustments and the mechanical aspects
of the changeover. Employees affected were ad-
vised in advance of the impending installation
and no attempt was made to gloss over the im-
plications for employment in the classification
sections. Individual employees were interviewed
with meticulous concern for job preferences in
other operations of the company. Except for
cases of normal turnover, the employees were, or
will be, successfully placed in other company jobs;
the home office had 15 other punchcard sections
utilizing personnel of approximately equal skill.
Job reassignments had not been completed at the
time of the study. The company has maintained
a consistent policy of not discharging or down-
grading workers because of technological change.

An officer of division ‘“X” met regularly with
personnel officers in advance, to discuss the many
personnel matters, particularly employee trans-
fers. In April 1954, just before space rearrange-
ment commenced, the division chief held an in-

formal meeting of the sections’ members, at which
he told them the computer was to be installed,
gave reasons for the decision, and reiterated the
company policy of no job loss or downgrading
because of the new work techniques. The pros-
pect of new assignments aroused a natural amount
of concern among employees; at the same time,
the general reaction was one of interest and
understanding.

During the formal trial period, June-October
1954, when the computer was tested in the critical
workload area of data sorting, articles appeared
in company publications, directed at home office
and field staffs. The articles described the possi-
bilities and limitations of the computer; announced
directly that some employees in the classification
sections would be transferred; and reiterated that
even this newest technique would not mean any
personnel separations.

To provide a nucleus of computer operators, 8
keymen received from 1 to 6 months’ training
from the computer manufacturer. Otherwise, the
computer staff was trained on the job, a step based
upon experience obtained from training the key-
men. Every effort was made to use persons
already in the classification sections. Some of the
new positions involved skills and knowledge not
available in the group, however. Criteria for se-
lection of the computer staff were: experience,
proficiency in mathematics, and college training
(considered desirable, but not essential). Thus,
of the 20 computer employees, 9 were from the
classification sections, 5 from other sections of
division “X,” 5 from other divisions, and an
electronics engineer, hired from outside the
company.

The computer work force consisted of the fol-
lowing employees:

1 supervisor (engineer, man)
2 computer operators and 2 assistant computer operators

(men) set up for 2 shifts
1 tape librarian (woman)

1 auxiliary equipment section head (man)
1 converter team head (woman)

1 converter clerk (woman)

1 assistant converter clerk (man)

3 junior converter clerks (men)

1 key punch operator (woman)

1 card and tape file clerk (man)

1 machine room distributor (man)
1 control captain (woman)

1 assistant control captain (woman)
2 control clerks (women)
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The employees not selected for computer opera-
tion were released to other assignments gradually,
after a personal interview and careful review of
their record. At the interview, each employee
was requested to specify a job preference in trans-
fer. Inno case was anyone offered a lower paying
job. Those released were transferred to jobs
which they could handle with only brief on-the-job
training. Their new supervisors were uniformly
consulted before the transfers were made; they
interviewed the transferees, and are currently
satisfied with the new arrangements.

Within the classification sections, six super-
visors had developed considerable skill in handling
people. The 4 most interested in the computer
installation are now permanently assigned to its
work foree (3 to operation and 1 to developmental
work); 1 preferred to transfer to an equivalent
staff job in another division; and the remaining
supervisor accepted a higher paying nonsuper-
visory job.

The procedure development group, which
studied problems within the computer’s range and
translated their findings into operations, began
with 14 persons; by June 1956, all but 4 will have
transferred to a newly created electronics installa-
tions division.

The electronics installations division was formed
on January 1, 1955, to expand the use of electronic
computers in the firm and to provide a pool of
skiled manpower. Its chief had piloted the
initial studies which led to the recommendation
that a computer be installed. The 8 men selected
initially for this division had had some prior ex-
perience in the field; 21 were added, of whom 13
were selected because of prior experience with
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specific phases of the company’s business; the
other 8 were clerical assistants. .

In June 1955, home office personnel records
were culled to develop a list of individuals who
had the experience and educational background
required in this highly specialized division.
Those listed were invited to take three examina-
tions which would indicate their aptitudes for the
work, More than 250 responded, representing
practically every division in the firm. By Sep-
tember 1955, 30 persons had been selected, from
as many different divisions as possible. The cri-
teria for this selection, in order of importance,
were: company experience, seniority, and aptitude
ranking. The 60 now comprising the electronics
installations division are heavily weighted with
those having skilld or aptitudes in programming,
project analysis, and other related processes.
Some will be trained to operate a large computer.

By the end of 1954, the suitability of the elec-
tronic computer to office work had been substan-
tially established and the computer officially
accepted. Certain factors contributed materially
to the success and ease of the adjustment to the
changeover: the company’s growth to meet an
expanding volume of business; relatively high
labor turnover with an accompanying shortage of
women clerks in its home office; and the basic
similarity of jobs among many company divi-
sions, permitting easy transfer of employees.

The company is carefully studying 22 activities
under a 3- to §-year program for possible future
installations. It estimated that it would take
1 to 1% years to develop plans for a specific com-
puter activity and from 1 to 5 additional years to
attain problem-free installation.
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Adjustment to Automation
in a Large Bakery

WorkING within the framework of a long estab-
lished collective bargaining relationship, the man-
agement of a large bakery introduced in 1953 more
highly automatic production techniques with a
minimum of hardship to its employees. Contract
provisions greatly reduced the number of workers
who might have been displaced, established rates
of pay for new jobs, and guaranteed workers, who
might be shifted to jobs of lesser skills, the reten-
tion of wage rates at their higher skill levels.

How this transition to increased automatization
was effected is described in a case study by the
U. S. Department of Labor’s Bureau of Labor
Statistics.! Implications for labor suggested by
the study are based on facts developed at the
plant and reflect only the experience of the bakery
studied. There is no intention to assess the im-
pact of automatic production methods on employ-
ment in the industry as a whele. This description,
however, should be useful in suggesting the gen-
eral character of developments that may occur at
the plant level as the new methods are adopted
elsewhere.

The bakery studied (Z Company Bakery) em-
ploys approximately 575 workers. The bakery’s
entire output of a variety of bread and cake
products is sold to a chain of retail grocery stores.
In 1948, the demands of the retail outlets had so
increased that the bakery officials felt an urgent
need for increasing their production facilities.
After 2 years of study, the management decided
to relocate the company’s separate facilities in a
single, modernized unit. Construction of the
building was begun in 1950; by 1953, the bakery
was operating at its new location.

! A Oase Study of a Large Mechanized Bakery, BLS Report 109, September
1856. This study, based on interviews with company and union officials,
is the third in a serles of case studies on automatic technology.

Major Technological Changes

The changes in technology introduced at the Z
Company Bakery were primarily directed toward
bringing about a greater degree of mechanization
of the bakery’s material-handling methods. The
bulk material-handling practices and the bread-
making process have been so integrated mechani-
cally in the new bakery that, except for one stage
in the breadmixing operation, there is no manual
handling of the product from the receipt of the
dry bulk ingredients to the delivery of the finished
loaf of bread at the shipping platform.

Location of the new plant on a railroad siding
made it possible to replace the former manual
bulk material-handling methods with a pneumatic
conveyor system especially designed for the bak-
ery. Seven workers are now employed in the
entire material-handling department, compared
with 24 workers before the change.

Flour and sugar, which formerly came in bags,
are now delivered in bulk by special railway cars
and trucks. The cars are unloaded through tubes
and hoses by a worker who operates the new sys-
tem from his position at the control panel. By
manipulation of the buttons and switches on the
panel, the operator channels dry bulk ingredients
to storage bins on the top floor. Manual move-
ment is entirely eliminated.

Flour moves from railway cars into bins at the
rate of 20 tons an hour with one man operating
the system. Previously, it took 24 men, 5 to 6
hours, to move 50 tons into the plant. Qutput per
man-hour for this task under the automatic sys-
tem is now at least 40 times greater than itwas
before the change.

New mechanical methods adopted for handling
oils and lard in bulk have also substantially re-
duced labor requirements. The oils and fats are
pumped into the plant through steam-heated pipe-
lines which keep them liquid and are stored in
special insulated tanks and metered directly into
the mixing machines.
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In the bread department, which is the most
important in terms of employment and volume of
product, 1 of 2 previously existing semiautomatic
breadmaking lines has been replaced by an auto-
matic line. The processes required in thé mixing
of the ingredients, the makeup of the dough
(including shaping and baking), and the wrapping
and slicing of the bread, remain unchanged.
However, manual handling of the materials has
been virtually eliminated, and the speed and
capacity of machines have been increased. For-
merly, ingredients were weighed by hand, and
certain steps in each operation required manual
loading and unloading. Now, ingredients are
automatically weighed by scales located below
the storage bins and fed into the mixing machines;
the movement of the dough in the mixing oper-
ation is entirely mechanical except at one point—
the removal by hand of the sponge dough from
the mixers when the operator judges it to be of
the right consistency. Introduction of the auto-
matic line has resulted in substantial increases in
output per man-hour in breadmaking operations
(based on capacity operations), as shown in the
following tabulation:

Percent
MiXing - e c e e e 240
Makeup. - o 250
Wrapping (including slicing) - oo oceoomo o 512

Personnel Changes

Through collective bargaining, management
and union officials resolved problems of displace-
ment, downgrading, and changes in skill levels and
earnings which resulted from the technological
advances established in the new bakery. On
reaching the decision to modernize, company
officials informed the business agent of the bakery
workers’ union of its plan to move. From then
until the new plant was in full operation, 5 years
later, management officials and union represent-
atives conferred frequently on the changes and
their possible effects on the workers. Full infor-
mation was supplied to the union’s business agent
so that he could review contemplated job or
equipment changes, new jobs proposed, and wage
changes, and could make suggestions for cushion-
ing the impact of the changes on workers.

Displacement of Workers. Early in the planning
stages, the company estimated that the new plant
would require 25 percent fewer production work-
ers. The business agent was told of this estimate.
He informed the workers that some displacement
was anticipated but did not divulge the exact
extent, believing the estimate would be revised
downward in the course of negotiations before the
actual change.

In 1952, as the building neared completion,
& new union contract provided for changes in the
daily schedule of hours that had the effect of
substantially reducing the estimated reduction in
employment. The provision, one which was being
adopted by the industry generally, provided for a
guaranteed minimum 8-hour day as contrasted
with the previously existing 6-hour guaranteed
minimum day. Under the 6-hour day, the bakery
scheduled its workers so that they worked a 40-
hour week over a 6-day period. With the adop-
tion of the 8-hour day, the workers were paid for
40 hours within a 5-day workweek. It was
necessary, therefore, to establish a rotating work-
week requiring an extra relief worker for every
5 production workers. As a result, the estimated
25-percent drop in employment was reduced to
about 5 percent.

Reassignment of Workers. The change to more
automatic methods meant some shifting of workers
from jobs in reduced activities to jobs in expand-
ing activities. In some cases, the shift meant a
downgrading in skill level; in others, upgrading
took place. Workers most affected were material
handlers, bread-mixer helpers, and the bread-
wrapping personnel.

When the management informed the union
business agent of its estimated employee displace-
ment, it also gave assurance that any employees
shifted to lower paying jobs would be paid at the
rate they had been receiving for their higher
skilled jobs. This news removed some of the
anxiety arising from the announcement of possible
job loss. The 1952 union contract formalized the
company’s pledge.

Some workers with higher skills were shifted
to jobs as sanifors in the expanding sanitation
department. While this represented a downgrad-
ing to a lower rated job, there was apparently little
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discontent over the shift, since these workers
retained the higher pay rates of their former jobs.
Workers unable to adapt themselves to the more
efficient and faster machines were given the
opportunity of working in jobs to which they could
adjust. Their rates of pay were continued at the
levels of the jobs from which they were moved.

Employment Trends

During 1953, total employment in the Z Com-
pany Bakery declined 4.4 percent; the number of
production workers fell 8.4 percent. In 1953, the
first full year of operation in the new plant,
management had to lay off some workers while it
became familiar with the new production methods
and equipment. When the production problems
were resolved, output expanded with increased
sales, and employment increased. By 1955, the
total number of production workers slightly ex-
ceeded the number employed before the change.

Occupational Changes

Adoption of more highly automatic production
techniques resulted in the creation of some new job
classifications and skill levels. The new job of
bulk material-handling equipment man was estab-
lished in connection with the operation of the
pneumatic material-handling system. At first, a
licensed engineer was brought in to operate the
system since it was thought that there were no
workers in the plant qualified to operateit. When
some dissatisfaction with the engineer’s perform-
ance arose, a worker in the maintenance depart-
ment was given several weeks of on-the-job
training at the control board after which he proved
quite capable. The second operator—also trained
on the job—was formerly a dough mixer in the
plant. For both men, the shift meant an up-
grading.

Machine operators on the semiautomatic bread
line apparently had sufficient flexibility to meet
the demands of machine operation on the auto-
matic line. With few exceptions, where a worker
was required to operate equipment somewhat more
mechanized than previously, on-the-job training
for 1 or 2 weeks was sufficient. The training was
necessary to adjust to the pace of the new line
rather than to acquire new skills. New mechani-

cal material-handling techniques, which substan-
tially reduced the physically exhausting part of
the task, apparently compensated for the need to
adapt to equipment with faster speeds and in-
creased capacity.

Now, the operator of the automatic bread proof,
oven, and cooler system not only has responsi-
bility for the oven but he also controls the auto-
matic equipment which removes baked loaves from
pans and cools them after they leave the oven.
These steps in the process involved manual load-
ing and unloading chores on the semiautomatic
line and were part of the wrapping department’s
operation,

Operators of the slicing and wrapping machines
on the automatic line have also had an increase in
responsibility because of the increased number of
slicer-wrapper machine units under their control.
The operational pace has been stepped up con-
siderably, and the operators are required to observe
schedules so that their operation is completely
synchronized with the rest of the automatic line.

In recognition of the greater skill required by
the bulk material-handling equipment men and
the increased responsibilities of the operators of
the automatic bread proof, oven, and cooler
system, and of the slicing and wrapping machine
operators, the 1952 union contract established a
new top skill level classification of “specialists’ for
these three jobs. The company and union officials
agreed that the duties of the new jobs in the
mixing operation and of the divider operator and
the molder operator were not sufficiently different
from their counterparts on the semiautomatic line
to justify a change in skill level classification.

Wage Changes

The 1952 union contract provided for an across-
the-board wage increase of 17% cents per hour for
the bakery’s production workers, all of whom are
on an hourly rated pay basis. This was in line
with raises granted by other firms in the industry
at the time. A rate of 18 cents per hour above
that paid the previously existing top rated jobs
(including machine operators) was established for
the new ‘‘specialists” classification. Since the
change to new methods, in addition to wage
increases granted annually, fringe benefits have
been expanded.
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Implications for Supervisory Personnel

With the change, a new plant superintendent
and assistant were brought into the plant. These
college trained men were familiar with the produc-
tion methods of the industry and could apply other
industrial production techniques as well as their
general theoretical knowledge for use in the
industry.

Of the 20 nonworking foremen employed before
the change, 10 were successfully retrained on the
job to meet the requirements of the new plant.
The remaining 10 were replaced by men especially
trained for their jobs as foremen. Some were
promoted from the ranks and some were hired
from the outside. Replaced foremen were laid
off if they were relatively new men in the plant.
Those with years of service were given other jobs
at the rate of pay they received as foremen.

Attitudes Toward Increased Mechanization

From the standpoint of the company, the effort
to modernize, on the whole, has been successful.
Capacity has been enlarged. Increased output

now meets the demands of the chain of retail .

stores. Unit labor costs have been reduced,
although wages have risen steadily. Losses due
to wastage and spoilage have been reduced. New
and faster material-handling methods have made
it possible to deliver a fresher product to the
consumer.

~ The consensus of the workers, as expressed by
the local union president, was that the results of

‘the changes on the whole were advantageous to

them. The union, as well as the company, takes
pride in the orderly transition that well-established
collective bargaining made possible. In the union
view, an important aspect was the company’s
early announcement of its plans and its willingness,
prior to the change, to consult on issues affecting
employment. The change in work schedules
which minimized displacement and the decision to
maintain wage rates of downgraded employees
were particularly satisfactory aspects of the change.
The local union president believed the workers
have shared in the greater productivity of the
plant through the wage increases and fringe
benefits obtained in the past few years.

—HERrMAN J. RoOTHBERG
Division of Productivity and Technological Developments
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Labor Adjustments for Changes in
Technology at an Oil Refinery

No REGULAR EMPLOYEEs were laid off when the
management of a medium-size oil refinery re-
placed former processes with more automatic
processes between 1948 and 1956. A small
number of workers were upgraded, nearly half
retained their grade, and a sizable group were
downgraded. Through collective bargaining,
management and labor agreed on seniority and
maintenance-of-wage-rate provisions to govern
the reassignment of workers and to minimize the
impact of the adjustments.

To learn how these adjustments were effected
was the main objective of a case study by the
U. S. Department of Labor’s Bureau of Labor
Statistics.! The study also yielded information
on working conditions and labor relations at a
plant with a higher degree of automatic operation
than is present in most industries.

The study was intended to be illustrative of
the effect of technological change on the work
force in the petroleum refining industry. Im-
plications for labor suggested by the study reflect
only the experience of the refinery studied, al-
though it also presented some industry back-
ground.

The oil refinery studied employed approximately
660 employees in 1956. It is a part of an inte-
grated multiplant company with producing,
processing, and marketing facilities located at
various points in the United States. Since its
construction in 1930, the refinery has undergone
a number of changes in plant and equipment
leading to greater diversification of output and
more automatic control of processing. However,
this summary discusses those changes since 1948,
as these held the most important implications
for the workers.

Major Technological Changes

The major changes resulting from the $20-
million modernization program completed in
1949 were the installation of a fluid catalytic
cracking unit (a unit in which a catalyst is em-
ployed to bring about a desired chemical reaction)
and a delayed coking unit (a unit for producing

additional gas, oil, gasoline, and gas and coke
from heavier residual oil after crude distillation}.
These units replaced a number of batch-type
thermal pressure stills in use since the refinery
started. 'The new units were introduced primarily
to upgrade the quality of the gasoline produced
rather than to increase substantially the crude
oil charging capacity.

One result of the installation of these two units
was more automatic and continuous operation of
the plant. Changes in temperature, pressure,
flow, and level are controlled automatically on the
new units which operate on a continuous 24-hour
basis, shutting down only about twice a year for
cleaning and necessary repairs. The old pressure
stills were shut down 22 hours out of every 72-
hour operating cycle for cleaning out accumulated
coke.

Planning began in 1951 for a $14-million pro-
gram for increasing crude oil charging capacity
and further raising the yield of quality gasoline per
barrel of crude oil. This program provided for
building an additional crude distillation unit and
a new catalytic reforming unit (which replaced a
thermal reforming unit) and further instrumenta-
tion of existing equipment. The new crude dis-
tillation unit was ready for operation by April
1954, and the catalytic reformer started operating
in January 1955. Both of these new units are
highly instrumented and highly automatic.

As a result of these changes in technology, the
quality of gasoline produced was upgraded from
an octane rating of 87 in 1948 to 97 in 1956. With
virtually the same number of plant production
and related workers, crude oil charged per day
rose 57 percent—from 35,000 barrels in 1948 to
55,000 barrels in 1956. Direct labor requirements
on the new units were about one-third less than on
the old pressure stills. However, labor require-
ments on auxiliary operating and mechanical
functions had expanded during the same period.

Planning the Workers’ Adjustments

Technological changes in 1949 resulted in the
reassignment of 164 workers—about one-fourth of
all personnel. Changes in 1954 were less extensive.

1 A Case Study of a Modernized Petroleum Refinery, BLS Report 120,
This study, based on interviews with company and union offi¢ials, is the
fourth in & series of case studies on automatic technology.
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No regular employee was laid off as a result of the
changes in either year. Fifteen months’ advance
planning preceded each of these personnel changes.
Management and union representatives jointly
discussed the number of workers required on the
new units and their qualifications. They also
worked out union contract provisions governing
layoff, transfer, and promotion in the reassignment
of personnel.

Negotiations leading to the 1949 union contract
helped to crystallize two basic principles concern-
ing displacement and reassignment of the plant
workers. First, length of service was established
as the basis for retention of workers in the event
of projected layoffs and also as a factor in regulat-
ing demotions. The objective was to minimize
displacement of older men with years of service
at the refinery. Second, the placement of men in
newly created or reorganized departments and
any proposed change in the application of the
demotion or promotion procedures were made the
subject of management and union conferences.

Changes in assignment necessarily were made
in reference to the lines of progression from one
job to another that the technology of the plant
required. Although the progression system had
existed at the refinery from its very beginning, the
negotiations led to setting up of & more formal
system. A basic feature of the progression system
is that virtually all workers are hired at the plant
as probationary laborers and advance to higher
paid jobs when available on the basis of their
length of service. At each job level, the worker
is trained on the job to meet the demands of the
next highest classification. After a trial period, a
probationary laborer has a choice between 2
routes of advancement, 1 covering operating jobs
and the other, maintenance jobs. He is then
assigned as a regular laborer to the labor pool of
the route he has chosen and his plant seniority is
effective from the date of his employment. When
a job opening or a chance for ‘“breaking in”’ at a
specific department arises in the chosen route,
eligible workers may apply for the assignment and
selection is made on the basis of plant seniority.
Once a worker is assigned to such a job, he ac-
cumulates seniority in the department. There-
after, he advances in the department on the basis

of departmental seniority, irrespective of plant.

seniority.

To assure operating workers that their seniority
rights would be fully protected during the plan-
ning and construction period preceding the startup
of the new units in 1949, management and union
officials agreed that job vacancies in the various
departments would be filled on a temporary basis
for that period. Workers hired during the period
to fill any jobs were told that they might have to
step back to lesser paying jobs when the new units
were started and senior employees exercised their
rights.

Reassignment and Retraining

Production workers whose jobs were directly
affected by the introduction of the catalytic
cracking unit and other changes were reassigned
to other jobs on the basis of their position on
special seniority registers established during the
bargaining negotiations. Of the 164 workers
affected in 1949, approximately 102, or 62 percent,
were placed in jobs paying at least the same wage
rate they had previously; the remaining 62 work-
ers were downgraded to jobs at lower rates. Under
the seniority provisions of the union contract,
some of these latter workers were not downgraded
in pay immediately. They were protected by a
maintenance-of-wage-rate provision which guaran-
teed affected workers with 5 or more years of
service against a reduction in their rate of pay for
6 months after being reassigned.

Among the 102 workers who retained or bettered
their job rates were 81 direct operating employees,
that is, stillmen, operators, and helpers. There
was not much difficulty in reassigning these
workers, because the new units used the same job
classifications and required all the direct operating
employees displaced from the old pressure stills.
The remaining 21 employees were coke cleanout
workers on the pressure stills.

The 62 workers who were downgraded were the
balance of the crew of 83 coke cleanout workers.
They were displaced because the new equipment
required only 21 men for the cleanout. Coke
cleanout workers received relatively high wage
rates for performing physically onerous work
under unpleasant conditions. With the applica-
tion of the seniority system, the only jobs open to
these 62 workers were as helpers or laborers,
which meant their downgrading.
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Approximately half of those downgraded had
sufficient seniority to be guaranteed against a
decrease in their hourly rate of pay for 6 months
after their transfer. The remainder, while having
placement rights, started with the lower job rate
at the time of their transfer.

Most of these 62 workers were still employed by
the refinery at the time of the study. No one
of this group had obtained a position with a wage
rate as high as that for the coke cleanout job.

The 1954 changes involved the reassignment of
12 employees without any downgrading. These
employees were transferred from the old thermal
reforming unit to the new catalytic reforming unit,
on which the same job classifications were used.

Advance training to operate the new equipment
was given to both operating employees and super-
visors during working hours. This training in-
cluded in-plant classroom instruction and direct
observation of new equipment. Since, as already
indicated, continuous catalytic cracking repre-
sented a significant departure from previous proc-
essing, training for work in this unit was relatively
long and extensive. 'Training for supervisors
started 6 months before the new unit began
operating. Stillmen received training for 3 months
before the startup, and operators and helpers
working in the same process unit as stillmen, for
a somewhat lesser period. Training for operating
the catalytic reformer, another new and unfamiliar
process, was also quite extensive. During the

training periods, all workers received their regular
wage rates and substitute workers were employed
to fill their regular jobs.

Employment and Occupational Structure

Total employment at the refinery over the 8
years remained relatively stable (663 employees
in 1948, 661 in 1956), with fluctuations resulting
mainly from greater construction activity rather
than from any significant changes in operating
requirements. Production workers made up 84
percent of the total employees in 1949 and 83
percent in 1956.

Of the 4 departments to which production
(hourly rated) workers are assigned—operations,
maintenance, laboratory and testing, and miscel-
laneous—the first 2 employ approximately 90
percent of the hourly rated workers. About 50
percent are in operations and 40 percent in
maintenance.

Although the overall numbers employed in the
two major departments have not changed greatly,
there have been several noteworthy shifts in the
number of workers required in individual job
classifications. In the operations department, the
number of employees required for direct process-
ing jobs increased substantially. The number of
stillmen increased by 17 percent, operators by
about 6 percent, and helpers by 69 percent. The
large increase in the helper classification was

Percentage distribution, at 1956 wage rates, of required hourly rated workers ! in an oil refinery, by 1948 and 19566 occupational

distribution
1948 occupational distribution 1956 occupational distribution
1956 hourly wage rate
All hourly Opera- | Mainte- | Laboratory | Miscella-| All hourly Opera- | Mainte- | Laboratory } Miscella-
rated em- tions nance and testing neous rated em- tions nance and testing neous
ployees ployees
0.9 |- 0.2 (... 0.1

8.9 4.9 . 24,

3 24.5 42,8 5.7 12,

. 33.3 25.1 47.9 18.

. 5.3 6.6 1.4 25.
. 3.3 0.6 5.7 127 |
2 55. 19.1 10.1 29.6 3.0 58.3
.2 . [ % 3% R,
22.9 | 28.4 8.2 Jumeaceaen 9.6 [ icmemeaaao 41.7
. . 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Number of workers2_ .. _.._....... 556. 0 285. 0 223.0 23.4 24. 561.0 281.2 230.0 33.0 16.8
Average (weighted) 3 hourly rate. ... $2. 686 $2. 796 $2. 568 $2. 742 $2. 442 $2. 691 $2. 764 $2. $2.732 $2. 362

1 Workers required by the staffing pattern for & 168-hour week.

2 Excludes supervisors and administrative personnel; the number of hourly
rated workers shown does not necessarily represent the actual number of
such workers on the payroll.
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attributable principslly to an effort to develop a
larger ‘number of workers qualified to staff the
separate process units. These increases were off-
set by a large reduction in the number of coke
cleanout workers. Shutting down the pressure
stills reduced the required number of workers in
this job classification by 85 percent, as previously
indicated. During 1949-56, the maintenance
department experienced increases in the instru-
ment repairman and pipefitter classifications.
Increased instrumentation made it necessary to
add seven men to the instrument repairman group
when the catalytic cracker and delayed coker
were introduced. An increase in pipefitter and
pipefitter’s helper jobs was the result of an agree-
ment between management and union to maintain
& balance of one pipefitter’s helper for each pipe-
fitter, as well as the greater need for their services
in maintaining the plant. The laboratory and
testing group also showed some increase.

On the administrative staff, the most note-
worthy change was a reorganization of functions
and the creation of three assistant plant manager
positions which gave greater recognition to the
engineering and personnel functions.

Job Content and Changing Requirements

More automatic processing modified some de-
tails of production jobs in the operations depart-
ment but did not require new job classifications.
The duties of stillmen, operators, and helpers—
the principal operating jobs—now involve more
monitoring by means of instruments and less
direct manual manipulation of controls. The
most drastic change occurred on the coke cleanout
job, where mechanical equipment was substituted
for hand labor.

The work of maintaining and repairing the
extensive equipment at the refinery engages a
large group of craftsmen in the metal and other
trades: pipefitters, welders, machinists, painters,
electricians. These craftsmen perform jobs simi-
lar to workers in their trades in industry and
construction. Only carpenters, machinists, and
brickmasons are hired directly as fully qualified
journeymen. Since most of the other craftsmen

have received their training on the job, their skills
and knowledge of the trade are more or less
directly related to the plant’s needs.

The duties of the laboratory and testing jobs
require professionally trained chemists to make
routine chemical tests to determine the octane
rating and other measures of product quality.
A bachelor’s degree in chemistry is a requirement
for these workers. Like other production work-
ers, laboratory employees are paid on an hourly
basis and are covered by the union contract.

One of the most important personnel develop-
ments at the refinery during the postwar period
has been the raising of educational standards for
both production and supervisory workers. In
1948, the management adopted the requirement
of a high school education for employment. In
1953, @ preemployment test was designed for
applicants for production jobs. The test attempts
to determine an individual’s ability to memorize,
concentrate, observe, and follow instructions. It
covers mathematical knowledge through the
second-year high school level, i. e., algebra and
geometry. An engineering degree is now a quali-
fication sought in selecting supervisors.

The question of more stringent personal qualifi-
cations figured in a dispute between management
and union in 1954 over a seniority provision in
the agreement. The provision read, in part,
“Senior employees eligible under this article shall
be given preference on (such) jobs in line with
their choice of work route advancement.” The
company felt that the word ‘“eligible’”’ implied
that factors other than seniority could be con-
sidered in filling posted jobs. The union’s position
was that the word referred only to seniority
eligibility. The issue was submitted to arbitra-
tion, which resulted in a decision supporting the
company. This same problem was one of the
issues in a 1956 work stoppage. The contract end-
ing the strike provided that when a job vacancy is
announced, it must be given to the senior plant
applicant in line for the job for a trial period of
30 days. Since this agreement, approximately 40
jobs have been posted and filled by the senior
person. In each case, the employee has finished
his trial period without any questions raised about
his qualifications.
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Wage Structure and Changes

Production workers in this continuous process
plant receive relatively high wage rates. compared
with factory workers generally. In 1956, among
the operating workers, stillmen received $2.99 an
hour, operators, $2.80 an hour, and helpers, $2.71
an hour. In the maintenance department, except
for a brickmason at $3.05 an hour, all other crafts-
men received $2.77 an hour and craftsman helpers
were paid $2.47 an hour.

Changes in job requirements over the 1948-56
period left the overall average grade of production
workers virtually unchanged. Thus, the average
wage rate in 1956 was about the same as the com-
parable average for 1948—if the effect of general
wage increases is eliminated. In making the
comparison, the rate for each job classification was
weighted by the number of persons shown on the
staffing pattern for each year in that classification.
(See table.)

Wage rates advanced each year from 1948
through 1956, except for 1954. The wage changes
negotiated during the period were all across-the-
board general increases.
been established as a result of the modernization
program.

No special rates have

Attitudes of Company and Its Workers

The company emphasizes the advantages of
greater output, improved quality, and lower costs
of production in meeting competition. Because
refinery processes are constantly changing, officials
believe that it is important to have a work force
which is adaptable and which can be easily re-
trained.

The union spokesmen cite benefits in less sea-
sonal fluctuation in employment, and safer and
less onerous working conditions, as a result of the
new processing methods. They emphasize the
importance of the seniority, maintenance-of-
wages, and training measures in their collective
bargaining agreement in meeting the problems of
worker adjustment.

Looking forward, the union officials feel par-
ticularly concerned about the impact on job oppor-
tunities of the growing tendency elsewhere in the
industry to turn over to special contractors certain
types of maintenance work at refineries. In their
view, this trend may mean a greater loss of jobs
than the gradual introduction of technological
change.

—HErMAN J. RoTHBERG

Division of Productivity and Technological Developments
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Adjustment to an Automatic
Airline Reservation System

InsTALLATION of an automatic reservation system
at a large airline reservation office marked the
beginning of a major development in the applica-
tion of electronics to airline office work. At this
major terminal, some office jobs were upgraded as
a result of adopting the new system, and new
technical and professional jobs were created.
Simultaneous expansion of office functions, coupled
with planned worker education and retraining,
prevented personnel dislocation, even though the
labor savings were substantial.

With the number of passengers carried by
scheduled airlines increasing to 50 million in 1957,
more than 3 times as many as in 1947, manual
office methods had become a bottleneck in
handling flight space reservations. Automation
was first introduced by these lines in 1952 and by
1959, virtually all of the 12 large domestic trunk-
lines will have installed an automatic reservation
system. Together, the 12 airlines carry most of
the airline passengers and have nearly 16,000
ticket and reservation employees—about 16 per-
cent of all persons employed by these lines.

Automatic data processing is one of a wide
variety of technological changes taking place in
the airline industry. Other important innova-
tions in this fast expanding industry include the
introduction of high-speed, jet aircraft, the
growth of helicopter taxi service, mechanization
of baggage and freight handling, and the improve-
ment of air navigation and traffic controls through
electronics.

The planning and development of one of the
first automatic reservation systems by a large
airline, and some of the implications for the
workers affected, are described in a case study
by the U. S. Department of Labor’s Bureau of
Labor Statistics.! The description, though not
intended to be typical of changes at other com-
panies, should be useful in indicating the general
nature of the developments that may occur at the
office level as similar electronic systems are
introduced.

1 A Case Study of an Automatic Airline Reservation System, BLS Report
137. This study, based on interviews with management officials, observation
of employees at work (the office employees were not organized), and analysis

of occupational and other records, is the fifth in a serles of case studies on
automatic technolegy.

Prior Reseryation System

The introduction of the electronic reservation
system at Airline X, in July 1952, was intended to
facilitate the handling of a growing volume of
requests and to secure a greater degree of control
over flight space inventory. Under the old
method, ticket sales or cancellations were posted
manually to a ledger which recorded the specific
trip, date, and destination. When an entry
resulted in the sellout of a flight, this information
was provided to the operator of the visual quota-
tion (availability) board and ultimately to other
reservation offices. Not only were delays and
errors inherent in this system, but it was antici-
pated that manual inventorying methods would
become increasingly cumbersome as traffic ex-
panded, with expense rising out of proportion to
the increase in workload.

Development of the Electronic System

Planning for a new system of reservation control
was started during World War II. A system was
built by an outside firm to the airline’s specifica-
tions, subsequent to experimentation by & com-
pany engineer.

Under the present electronic reservation system,
a sales agent checks availability of space by
inserting a destination plate into his handset (a
metal boxlike device on his desk) and pressing
buttons corresponding to the date of the flight
and the number of seats desired. If space is
available, a light is illuminated on the set. At
the same time, availability of alternate flights is
indicated. In essence, the new system uses
electronic signals instead of oral messages in
communicating reservation data, and electronic
instead of manual methods in filing and searching
information.

Productivity and Displacement

The experience of Airline X suggests that the
significant labor savings in certain recordkeeping
functions can be handled without dislocation of
office personnel, especially if introduced during a
period of rapid and extensive growth in the reser-
vation office’s activities. One tangible result of
the new system was a reduction of about 85
percent in the unit man-years required for the
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inventory function. A total of 32 man-years,
about 11 percent of the total man-years utilized
in this reservation office in 1952, were saved.
However, since manpower requirements in office
functions not directly affected by the new system
were rapidly expanding at the airline studied, it
was possible to absorb these labor savings without
displacement of any individual employee. More-
over, since inventorying flight space and posting
flight status were only part of several clerical
duties performed by each reservation agent, no
specific individual job was eliminated. Actually,
the number of employees at the office studied
increased from 295, at the time of installation of
the computer in June 1952, to 529 in June 1956.

The management of Airline X made special
efforts to dispel any fears of displacement and to
train its employees in the operation of the new
equipment. The personnel office informed all
employees that no one would be laid off or down-
graded as a result of the changes. Stories pub-
lished in the company’s house organ described the
system, empbasizing its value to the sales agent in
minimizing telephone calls and facilitating sales.?

Training and Job Changes

Office Jobs. In general, office employees in X
airline’s reservation work were young persons, a
large proportion of whom were girls. According
to company officials, relatively few considered
themselves career employees. Few were over
age 40. The policy of the airline was to hire
clerical and sales employees at the lowest grade
and to promote them to higher paid positions,
when available, on the basis of seniority and
ability. All employees were paid on a monthly
salary basis; commissions or other incentive pay-
ments were not paid to reservation employees.
The changeover to the automatic reservation
system brought about modifications in the con-
tent, of office jobs. The strictly routine tasks of

1 The attitude of reservation employees, so far as it could be ascertained,
appeared to be one of acceptance of the new techniques as a tool of their job.
This viewpoint was particularly emphasized in responses of agents in an
opinion poll conducted by the airline at the office where a first experimental
system was installed in 1946. These agents unanimously agreed that the
new system was a convenience to them on their Job and helped them to serve
the passengers. The favorable reactions of these employees wete cited in
persuading top officials to extend the experimental system, in 1952, to the
major terminal.

9L

posting each sale on a sales control chart and the
cumbersome method of using a visual display
board to denote availability of flight space were
both eliminated. One outcome was some en-
largement of the sales function. The job title
of “clerk” was replaced by ‘‘sales’” or “service”
agent. An upgrading took place for two em-
ployees who perform the functions of Specialist
(Reservisor Information) and Assistant to the
Specialist. These two new jobs, directly con-
nected with the automatic system, involve the
preparation of data on seating capacity and on
flight scheduling and the application of complex
reservation procedures.

The company initiated & special training pro-
gram for supervisors, who subsequently trained
reservation employees. Classes for training in-
structors began while the equipment was being
installed. About 40 supervisors and lead agents
received a week’s instruction from the company’s
research engineer on the operation of the agent’s
handset and the broader aspects of the reservation
system. An instructor’s manual was prepared
for use in training sales employees on the job.

Instruction on the reservation system is now
carried on as a regular part of the basic classroom
program for indoctrinating new sales personnel.
Recently, the airline lengthened this indoctrina-
tion training—which had covered from 5 to 7 days—
to 8 to 10 days. After a week of subsequent on-
the-job training, under his supervisor, the em-
ployee receives an additional 26-33 hours of
advanced classroom instruction.

Technician Jobs. Seven new technician jobs were
set up in connection with maintaining the new
system. The technicians, who were previously
employed as repairmen in the airline’s radio shop,
had worked directly and constantly on equip-
ment. In contrast, the technician now works alone
in an air-conditioned, noiseless control room. He
works in his street clothes, and the only time he has
direct contact with the automatic equipment is
during preventive maintenance tests or on oc-
casions when the equipment is out of order. The
technicians were given specialized training by the
manufacturer of the system, and attended classes 1
day a week for about 6 months.
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Though the actual level of knowledge required
to maintain the reservation equipment is not
greater than that required for tasks previously
performed in the radio maintenance shop, it has
now become necessary for the technicians to
assume individual responsibility for the equip-
ment and to work under pressure and often
without supervision, whenever the equipment is
out of order. The technician’s function has
changed from that of a ‘production type’ re-
pairman who worked on a variety of complex
equipment to that of a skilled ‘“watchman”
whose task is to maintain one piece of equipment
vital to the company’s sales operations.

Professional Jobs. A group of professional jobs
concerned with electronic data-processing research
was also created, following the advent of the
new r~ rvation system. This group is comprised
of five “systems engineers.” These professionally
trained persons perform duties which involve
planning systems development and extending
electronic methods to all clerical activities of the
company. Their annual salaries start at $7,000.
The qualifications for systems engineers include
education at college level and cover a variety of
airline experience. It is interesting to note that
4 of the 5 men in the group have college degrees
in business administration and the social sciences.
All have had considerable and varied work ex-
perience with the company.

Outlook

Company officials view the automatic reserva-
tion system as a major first step in introducing
automation into the airline’s complex data-proc-
essing activities. Moreover, it is anticipated that
all the large reservation offices might eventually
be joined together in one vast network, and
services among the different airlines intercon-
nected. Such developments might have a more
marked impact on airline office employment than
the use of electronic data processing in reservation
work so far. Other areas of electronic data
processing, such as revenue and ticket accounting,
are being explored.

Anticipating transition to the ‘jet age,” some
airline officials believe that whereas some oc-
cupations will be eliminated, wholesale disloca-
tions need not occur provided the changes are grad-
ual and workers are retrained for new positions
connected with the planning, programming, and
operation of the electronic systems. These
officials are of the opinion that they may need a
more complete and specific inventory of the skills
and educational attainments of their employees
than is available at present, to facilitate retraining
and reassignment.

—Epwarp B. JAxuBAUSKAS

Division of Productivity and
Technological Developments
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Experiences With the Introduction
of Office Automation

Tae iNTRoDUCTION of electronic data processing
in business offices seems to imply important
changes in employment for a broad class of workers
and has brought concern over the problems of
adjustment to this innovation. In an attempt to
find out what problems are involved within an
office and how they are being solved, the Bureau
of Labor Statistics undertook a study of 20 offices
which had installed large-scale electronic comput-
ers for processing business data.! This article
summarizes the principal findings of the study,
which covered a variety of subjects: The objec-
tives and results of electronic data processing;
the. extent of displacement and reassignment of
office employees; the practices regarding trans-
ferring, retraining, and selecting employees for
new occupations; the characteristics of employees
whose jobs were eliminated and who were assigned
to new positions; and some of the implications
of office automation for middle-aged and older
employees.

The- introduction of a large-scale electronic
computer provided a means of achieving not only
a larger clerical output in routine activities with
the same or fewer employees—a major objective—
but also economies in processing time, space, and
equipment and greater accuracy. In some offices
which were part of industrial operations, the in-
creased flow of information on inventory and other
operating conditions, which was previously un-
economical to acquire, enlarged the clerical work-
load, but by extending management’s control,
opened up the possibility of achieving savings in
nonclerical activities.

About one-third of the employees in the office
units directly affected by the change were shifted
to other positions. Only a negligible number were
laid off. The advanced planning that took place
during the long preparatory period was useful in
easing the impact of these changes. Such plan-
ning involved informing and consulting with em-
ployees and their organizations about the changes,
establishing procedures for reassigning employees
whose positions were being eliminated, and the
minimizing of displacement through attrition and

turnover. Since the introduction is a long con-
tinuing process, with new applications being made
step by step, the full impact was not felt at the
time the new equipment began to operate.

While the introduction of electronic data
processing reduced the demand for employees in
routine positions, it opened up a relatively small
number of better paid positions for programming
and operating the new systems. Administering
aptitude tests for these new jobs, selecting a staff,
determining salaries and providing the extensive
training necessary, both in the classroom and on
the job, were critical matters requiring timely
attention. Where the offices were organized by
unions, one of the key issues that arose was
whether the new positions would be within the
collective bargaining unit.

The offices in this study—the smallest employed
700 workers—were able to staff their electronic
units primarily through promotions. Those
selected were chiefly men in their late twenties
with some college education and some company
experience in accounting and related work. Few
women, older workers, or employees from the
affected units were chosen for the newly created
positions.

Method of Data Collection and Coverage

Information for the study was collected by
BLS representatives through personal visits to
offices and interviews with management and union
officials who had direct knowledge of the changes.
Such information consisted of (1) statistical data
compiled from personnel records and (2) non-
statistical reports about policies and practices.

The study was limited to 20 private industry
offices which were among the first to utilize large
electronic digital computer systems for business
purposes. These computers sell for $1 million or
rent at over $25,000 & month. The offices in the
study had at least a year's operating experience

1 8e¢ Adjustments to the Introduction of Electronic Data Processing,
forthcoming BLS Bull, 1276 (1960). The study presents information on the
practices of each office in reassigning, selecting, and training employees
in addition to statistical data on the group as a whole. For a report on the
vocational implications of electronic data processing, see Antomation and
Employment Opportunities for Office Workers, BLS Bull. 1241 (1958). For
detalled descriptions of the new jobs, see Occupations in Electronic Data
Processing Systems, U.8. Department of Labor, Bureau of Employment
Security, 1059,
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by mid-1957 when the study was planned. They
accounted for more than one-half of the com-
panies which had experience in applying large-
scale electronic data-processing systems to clerical
work at that time.

Government agencies, firms using computers
primarily for engineering, scientific, or industrial
purposes, and offices with only small- and medium-
size computers were outside the scope of the study.
The implications of computer service centers were
also not covered.

The 20 offices studied were the central or home
offices of some of the largest corporations in the
American economy, ranging in size from about
700 employees to about 14,000, with an average
of 4,000, Most were in industries that have
grown relatively rapidly in the past decade—
public utilities, air transportation, insurance,
chemicals, electrical machinery, and aircraft.
Others were in the petroleum refining, steel, and
railroad industries. Seven of the 20 were in
insurance.

Planning for Transition

Installing a computer involved a sequence of
administrative, technical, and personnel changes
that, on the average, spanned 3 years. The long
period of preparation and planning needed for the
introduction of electronic data processing was
particularly useful in avoiding extensive disloca~
tion of employees.

Many offices took advantage of the gradual
unfolding of this major change to inform employees
in advance about the change and to make explicit
their policies about job security. A majority of
the offices made statements giving assurance that
no employee would lose his job on account of the
computer. Hiring was curtailed so that vacancies
created by quits, deaths, retirement, and leaves of
absence could be filled by employees who might
be affected.

2 The method of determining the extent of displacement, reassignment, and
occupational shifting was to record the changes in status that took place
among employees in those units over a period of 18 months, beginning 6
months before and ending 1 year after the installation. These periods were
selected in order to exclude, as much as possible, the effects of factors other
than the immediate installation of the computer. This does not mean that
additional groups will not be affected as the use of electronic data processing
is extended. Many offices with alarge volume of paperwork indicated that
the introduction would be a gradual process continuing over some years.

In the seven offices with collective bargaining
relationships, the union constituted the channel
for informing employees about the changes.
Existing contracts provided machinery for the
application of seniority rules in displacement and
transfer and for the determination of wage rates
for new positions. In some offices, provisions
regarding advance notice and consultation and
retraining were negotiated as a result of the
change. Agreement was reached in one railroad
office to apply the system of displacement benefits
that had been in force for workers displaced in the
coordination of lines,

Impact of Electronic Data Processing

Extent of Displacement and Reassignment. A year
following the introduction of the computer, about
one-third of the 2,800 employees in units whose
work was placed on the computer had been re-
assigned to other positions, either within the same
unit or elsewhere in the office. (See table 1.) A
majority remained in the same position. Close
to one-sixth had quit, retired, died, or had taken
leave of absence. Nine persons had been laid off.2
Employment in the affected group was about 25
percent less at the end of the year.

A little over 80 percent of the employees af-
fected by the change were in routine jobs involving

TasLE 1. JoB STATUS OF EMPLOYEES OF THE AFFECTED
Unirs 1 YeArR AFTER INTRODUCTION OF ELECTRONIC
DaTta PROCEsSSING, SELECTED AGE GRoUPSs!?

All ages Under 45 45 years
years

Type of job change

Num- | Per- | Num-| Per- | Num-| Per-
ber cent | ber { cent | ber | cent

All employees. - coooccvauaan-n 22,808 | 100.0 | 2,164 | 100.0 644 | 100.0
No change in position........ 1,498 | 63.3 1,059 | 49.0 439 68.2
883 ( 31.4 724 | 33.5 159 2.7
Reassigned within same
work unit 552 | 19.7 460 | 21.3 92 14.3
Transferred 331 | 1.8 264 | 12.2 67 10.4
To computer uni 52 1.9 46 2.1 6 .9
To other units....... 279 9.9 218 | 10.1 61 9.5
Quits, layoffs, and other sep-
aral ons ................... 427 | 15.2 381 | 17.6 46 7.1
.................... 328 | 117 322 14.9 6 .9
Retlrement and deaths.. 42 15 3 .1 39 6.1
Leaves of absence.......- 35 L2 34 1.6 1} ®
ischarges. . .cceeecme--- 13 .5 13 .6
Layoffs..eeveemmanmannn 9 .3 9 .4

1 Data relate to employees in affected units of 18 offices, 6 months prior to
introduction.
1 Total excludes 7 employees for whom data were insufficient.
3 Less than 0.05 percent.

m&m. Becwse of rounding, sums of individual items may not equal
s,
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posting, checking, and maintaining records; filing;
computing; or tabulating, keypunch, and related
machine operations. (See table 2.) The rest
were mainly in administrative, supervisory, and
accounting work. Only a little over 4 percent were
engaged in correspondence, stenographic, and
secretarial jobs, i.e., the less routine clerical jobs.

Most of the employees still employed in the
offices 1 year after the installation, continued to
do the same type of work. About 16 percent of
this group were shifted to a different type of routine
work, e.g., from computing to posting and check-
ing. A little under 2 percent, a total of 52 per-
sons, were transferred from the affected group to
electronic data-processing jobs. Most of these
had been doing administrative, accounting, .or
tabulating-machine work; only a few, chiefly for
equipment operation, came from routine clerical
work.

Close to one-third of the employees in the af-
fected group had been promoted to a higher grade.
A negligible number had been downgraded. Most
of the upgrading involved employees under age
45 and to some extent reflected promotions which
would have taken place regardless of the advent
of the new equipment.

The relatively favorable experience of these
offices reflected company policies to provide job
security, the high rate of labor turnover during
a period of prosperity, and in a few offices, a

greater workload to handle information which had
previously been uneconomical to acquire. Since
these were large offices, employees could be trans-
ferred to comparable clerical positions requiring
a relatively short period of on-the-job retraining.

Effect on Growth of Office Employment. The groups
whose work was placed on the computer repre-
sented, on the average, only about 5 percent of
total office employment. The proportion varied,
depending on the nature of the application and
the degree of mechanization.

The immediate overall effect of electronic data
processing suggests some retardation in the growth
of office employment, particularly routine part-
time jobs, for which women were hired. ' Over the
4 years from December 1953 to December 1957,
total office employment at 17 offices for which
data were available increased on the average by
7 percent. This increase, however, was less than
the 15-percent rise reported for clerical and kindred
workers in the Nation as a whole. In 6 of the 17
offices, the increase was greater than 15 percent;
in 7 less, and in 4, there was a decrease primarily
because of business conditions.

Changes in Grade Structure. The introduction of
electronic data processing raised the average grade
or skill of office occupations, but only to a slight
extent. With the elimination of low-paid jobs

TasLe 2. PERCENTAGRE DIsTRIBUTION OF EMPLOYEES IN AFFECTED UNITS, BY OCCUPATIONAL CLASSIFICATION
1 YearR ArTER COMPUTER INSTALLATION

Employment
6 months prior Occupational classification
to computer
installation
Occupational classification
Nor | oot eoops| 1 | 2| 8|« s |6 7|8 | o] 0|l S
r cent | groups o mﬂ‘;o- ra
All groups. 2,772] 100.0| 1000| 1.6]| 62} 60| 22.8[15.2| 0.1 1.30114.1 1251} 1.4 1.8 15.0
1. Administrative. 41 1L.5] 100.0 | 82.9 4.9 7.3 4.9
2. Supervisory. 176 63| 100.0| 3.4|80.7| 2.8¢f 23| 0.6 2.3 3.4 4.5
8. Accounting and profeuional. ........... 187 57} 100.0] 1.3] 3.2 | 8.6 8.3 5.7
4. Postmg, checking, and maintaining
records 719 26.9 1 100.0 4] 11]|686| 40{ 0.4 04| 3.6] 1.7] 15 .4 17.9
5 Oomput and statistioal. ............. 402 17.7 | 100.0 L4]| 2.2 73.4 1.8 .4 .6 4 12.6
ence WOrk.....oocovemcannaa] 33 .11 100.0
7 anogra hlc and secretarial. ... cceeeoa- 34 L2} 100.0 2.9 8.3 2.9 8.8
8. Keyboard or keypunch machine oper-
ations 447 16.1 | 100.0 .2 4] 45| 18 L1729 2.2 9 16.1
9. ’l‘abulating and related machine oper-
ations 618 22.3] 100.0 2] 241 L3]| 65 3.4 3.6|60] 10 3.1 ;1.6
10. Borting, routing, classifying, and filing. 85 3.1] 100.0 #.1) L2 9.4 82235 [
1 Excludes 43 employees for whom data were insufficlen . v
* Insufficlent d 10 warran| tation of percent dlstrlbuunn. Nore: Because of rounding, sums of individual items may not equal 100.
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that were not filled as they became vacant during
the transition, the higher paid group became
a larger proportion of the total in the affected
group. The classification of the new electronic
data-processing positions at the top of the office
pay structure also tended to upgrade the pattern.
Since these groups at the bottom and the top of
the pay structure constituted but a small propor-
tion of total office employment, the net effect on
the structure of an entire office was small,

New Jobs. A small number of new positions were
created to operate, program, and manage elec-
tronic data-processing activities. The average
number of persons employed in these units at the
time of the study was 29. Close to 7 out of 10
persons in electronic data-processing work were in
programming and planning positions; about 25
percent were engaged in operating the equipment;
and 8 percent were in administrative and super-
visory occupations.

Wage and salary rates were generally fixed
through existing job evaluation and personnel
classification systems and, where collective bar-
gaining was in force, with union participation.
The offices generally rated these new positions at
somewhat higher grades than jobs in other data
processing, placing them at the top of the office
pay structure.

More than 80 percent of all employees in new
positions were selected from within the offices.
(See table 3.) Those hired from the outside were
primarily trainees. Most offices relied on standard
tests of learning ability and numerical aptitude to
screen applicants for these positions. All offices
provided at least 4 or 5 weeks of formal classroom
instruction for programmers and on-the-job train-
ing for operators of the equipment.

Women comprised about 10 percent of the em-
ployees in these new positions, compared with over
50 percent in the affected unit. Of the 915 em-
ployees in these new positions, only 52, or close to
6 percent, were employees whose previous work
had been directly affected. About 10 percent were
age 45 and over, compared with 23 percent in the
group affected. Four out of five employees as-
signed to these positions were upgraded. The
typical person selected for programming and plan-
ning—which accounted for the largest group of

TABLE 3. OccUPATIONAL CLASSIFICATION OF EMPLOYEES
iN ELecTrONIC DATA-PROCESSING PosiTIONS, BY PRIOR
OcCUPATIONAL CLASSIFICATION

Percentage distribution of employees in eleo-
tronic data-processing positions after eom-
puter installation study

Occupational classification
prior to employment in
electronic data processing Adminis-| Planning | Console|Auxiliary
Totals| trative and opera- | equip-
and super-| program- | tion ment
visory ming operation
All groups: Number....... 915 69 637 7 132
Percent..-.... 100.0 7.5 69.6 8.4 4.4
All groups. —.caceaeen-. 100.0 100.0 100.0 | 100.0 100.0
Accounting and professional | 35.4 4.9 43.5 16.9 2.3
Administrative and super-
27:70) o 13.3 40.6 11.9 14.3 5.3
Tabulating and keyboard
machine operation........ 13.1 2.9 4.4 312 50.0
Posting, checking, main-
taining records, and filing | 10.7 2.9 9.3 16.7 18.2
Computing and 1 1 5.4 6.0 2.6 6.8
Co ndence and secre-
tarial work. 2.0 1.7 5.2 2.3
Nonclerfeal .o oooomeemeaeee 1.2 1.4 1.1 1.3 1.5
New bires...uooeeeennes 18.9 7.2 22.1 1.7 13.6

Not: Because of rounding, sums of individual items may not equal totals,

new positions—was a man between 25 and 34
years of age, with some college education, who had
been engaged in accounting, procedure analysis,
or related work.

Changeover Problems

While layoffs were averted among those whose
jobs were eliminated, reassigning employees and
staffing the new positions sometimes involved com-
plex personnel problems. Finding suitable posi-
tions for long-service employees—especially super-
visors—without disturbing promotion opportuni-
ties for other employees presented difficulties.
Partly because of the newness of the field, there
was some uncertainty about salary levels for the
new jobs and the use and validity of test for select-
ing staff. In some unionized offices, the new posi-
tion of programmers was included in the bargaining
unit only after prolonged negotiations.

Implications for Older Employees. Older em-
ployees were affected by change in job status to a
lesser extent than younger workers. They bene-
fited from general policies assuring job security,
the seniority provisions in union agreements, and
similar protective provisions. However, they were
not promoted to the newly created electronic posi~
tions to the same extent as younger workers, nor

99

Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis



were they hired as trainees. Their educational
qualifications, employers’ opinions, and preexisting
hiring practices, as well as their own lack of con-
fidence in their learning capacity, were among the
factors retarding their advancement. An acute
sense of responsibility and their maturity and
experience, however, were important factors in the
few cases where they were assigned to electronic
data-processing positions.

workers, the introduction of electronic data proc-
essing may intensify any preexisting reluctance to
hire or promote them. The examples of the suc-
cessful performance of older employees in these
new positions in the offices studied reinforce the
findings of research workers on the variability in
learning capacity at all ages and underscore the
importance of individual appraisal of employees
in this field as in others.

—EDpGAR WEINBERG
Division of Productivity and Technological Developments

Where employers have formed opinions about
the inflexibility or lack of adaptability of older

. . . The Bureau of the Census has constructed four duplicates of an
electronic machine called FOSDIC (Film Optical Sensing Device for Input
to Computers) to be used in transcribing for tabulation the data collected
in the 18th Decennial Census of the United States. This will make available
five of these electronic machines in 1960. These machines will perform auto-
matically the work which under former methods would require the employ-
ment of 2,000 clerical workers.

The pilot model for the Census Bureau’s new FOSDIC equipment was
developed at the Bureau of Standards by scientists on the Standards and
Census staffs. . . . This electronic machine rapidly reads microfilms of census
documents and transcribes the data to magnetic tape for direct input to an
electronic computer.

~From FOSDIC to Assist in 1960 Census, U.S. Bureau of the Census, July 1959.
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The Reactions
of Employees to
Office Automation

EINAR HARDIN*

WHAT ARE THE CHARACTERISTICS of changes in
work environment caused by the installation of
an electronic computer? How do employees feel
about the computer and the changes it brings?
How do employees in departments that are
affected by automation differ from those in un-
affected departments in their experiences with
changes, regardless of cause, in work environment?
How do affected and unaffected departments
differ with respect to changes in job satisfaction
during the installation period and to job satisfac-
tion prevailing after the installation? The pres-
ent study addresses itself to these questions. It
is based on data collected in two questionnaire
surveys conducted in a medium-size insurance
company, one before and one after the installation
of an IBM 650 electronic data processing machine.!

Scope and Methodology

The insurance company consisted of a home
office located in a small midwestern city (where
it was the largest employer of clerical personnel),
a branch office situated in a metropolitan area,
and claims adjustment offices in various cities.
For several years preceding the computer instal-
lation, total company full-time employment had
remained at approximately 400 persons, and part-
time employment was negligible. No layoffs had
occurred for at least 5 years. However, employ-
ment had declined in the home office and risen
in the ‘branch office, primarily as a result of the

transfer of many activities from the home to the
branch office and the movement, a year or two
before, of all home office activities into a new single
building from several inadequate facilities. There
were few personnel transfers among offices. The
company was not a very profitable one but was
known as a good employer.

An International Business Machines 650 elec-
tronic data processing machine, a standard model
with card input and output and with ordinary
magnetic drum memory, was installed in the home
office in December 1957. After 2 weeks’ testing
of equipment and programs, the computer was
successively given the tasks of checking premium
computations performed by agenis, computing
premiums and assembling policy-declaration data
for policies written in the home office, and com-
piling statistical and accounting reports.

The checking of agents’ computations and the
processing of policies written in the home office
were fully automated by the beginning of May
1958. Conversion of other tasks was not com-
pleted until the fall of 1958 or later, but neverthe-
less, computer utilization, including time for
machine testing and repair, rose from 15 percent
in January 1958 to 84 percent in April 1958.2

*Assistant Professor, Department of Economics and the Labor and Indus.
trial Relations Center, Michigan 8tate University.

This study is part of the automation research project of the Labor and
Industrial Relations Center at Michigan 8tate University. The author i8
indebted to William A. Faunce, William H. Form, and Eugene H. Jacobson
for constructive comments on earlier drafts of the paper. He also gratefully
acknowledges the generous help which the company and its employees gave
the Center in conducting the research project.

! Empirical research addressing itself at least in part to the first two ques-
tions has been published by Harold F. Craig, Administering a Conversion
to Electronic Accounting (Boston, Harvard University, Graduate School of
Business Administration, 1955); The Introduction of an Electronic Computer
in a Large Insurance Company (U.8. Department of Labor, BLS Studies in
Automatic Technology No. 2, 1955; and Monthly Labor Review, January
1956, pp. 17-19); Adjustment to an Automatic Airline Reservation System
(in Monthly Labor Review, September 1958, pp. 1014-1016); Floyd C. Mann,
The Impact of Electronic Accounting Equipment on the White Collar
‘Worker in a Publie Utility Company, in Man and Automation (New Haven,
Conn., Yale University Technology Project, 1956), pp. 32-39; Floyd O.
Mann and Lawrence K., Williams, Organizational Impact of White Collar
Automation, in Proceedings of the 11th Annual Meeting, Industrial Relations
Research Association (Madison, Wis.,, IRRA Publication 22, 1959), pp.
59-69; C. Edward Weber, Impact of Electronic Data Processing on Clerical
S8kills (in Per 1 Administration, Washington, January-February 19569,
pp. 20-26); and Change in Managerial Manpower With Mechanization
of Data Processing (In Journal of Business, Chicago, Vol. 32, 1959, pp. 151~
163); and Eugene H. Jacobson and others, Employee Attitudes Toward
Technological Change in a Medium Sized Insurance Company (in Journal
of Applied Psychology, Washington, Vol. 43, 1959, pp. 349-354). A study
directed toward the two latter questions has been reported by the author in
Computer Automation, Work Environment, and Employee Satisfaction
(in Industrial and Labor Relations Review, Ithaca, N.Y., July 1960, pp.
559-567). )

1 The utilization figures were based on & regular one-shift work month.
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Fearing that news about the computer installa-
tion would have adverse effects upon employee
attitudes, the company delayed announcement of
the installation until October 1957, and it is un-
likely that much information had spread infor-
mally through the company before then. At that
time, top management made a statement about
the impending installation and its purposes, and
gave assurances that, in accordance with long-
standing company policy, it would not jeopardize
any employee’s job. No specific guarantee of
earnings or of aid in retraining was made. Earlyin
November 1957, all home office employees were
called to special information meetings at which
technical information was given and questions
from employees were answered; however, no spe-
cific changeover plans were presented. Personnel
whose tasks were to be affected directly by the
computer were instructed in the new work proce-
dures during the first week of November. Group
meetings in the branch office were not held until
April 1958, when that office was to be affected.

The computer installation had a much greater
impact on the procedures and tasks of some de-
partments than of others. Home office depart-
ments affected extensively, and hereafter called
“the computer area,” consisted of the IBM key-
punching and accounting departments, the pro-
graming and office-systems departments, and the
internal auditing department. Personnel in this
area were given the tasks of computer programing
and operation, for which they had to learn new

forms, codes, and sorting and tabulating routines,
and devise new procedures for correcting errors.
In addition, it was necessary for them to punch
many more IBM cards than before. However,
conventional IBM equipment also remained in use.
The automobile underwriting department of the
home office, the general underwriting department
of the branch office, and the coding and policy
typing departments of both offices were less ex-
tensively affected by the computer installation.
Personnel in these departments lost many tasks to
the computer, but for many of the remaining tasks,
they learned new forms, codes, and procedures.
They were given practically no new tasks during
the period covered by the study. These depart-
ments are called “other affected departments” in
this article. The term “affected departments’ is
used occasionally to refer to the computer area
and other affected departments combined.
“Unaffected departments” consisted of the re-
maining home and branch office departments and
accounted for the majority of the work force. The
claims adjustment offices, which were unaffected
by the installation, were excluded from the study.
From November 1957 to May 1958, the super-
visors of the computer area and of other affected
departments attempted to defer some procedural
changes not related to the computer so that they
could concentrate on the conversion to automa-
tion. Undoubtedly, however, some unrelated
changes occurred. No substantial mechanization
or reorganization in unaffected departments took

TaBLE 1. CHANGES IN JoB OR WORK CONTENT DURING INSTALLATION PERIOD OF COMPUTER AS PERCEIVED BY EMPLOYEES
oF THREE DEPARTMENT GROUPS !
{Percentage distribution]
Job changes attributed to computer 2 Job changes attributed to any source 3
Changes in job or work content
Computer Other Unaflected | All depart- Computer Other Unaflected
area affected departments | ment groups area affeoted departments
departments departments
All responses.......o.-. 100 100 100 100 100 100 100
1. Prc tion 0 0 1 1 0 5 7
2. Transfer. - 4 2 1 2 4 5 5
Remained in job with work content changed——

3. Greatly. .. 52 21 3 12 57 22 6
4. Notjceably.. 13 22 4 10 13 26 13
5. Slightly . _ 9 16 10 11 9 26 28
6. Not at all (or no impaect) - - ceeemoomciananans 22 34 76 60 17 16 0
7. Unknown.. 0 5 5 4 0 1] 2

1 For definition of groups of departments, see text. In November 1957,
before the installation of the computer, the computer ares had 23 respondents,
other affected departments had 62, and unaffected departments had 161.

3 Res;;:nsa to tollowinﬁ question agked in May 1958 survey: “Did the com-

uter play any part in t

o change in your job since last November?’’ The

ggures in rows 1 through 5 show the proportion of respondents who said the
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computer was the main factor or a minor factor in the change they reported.
The figures in row 6 refer to those who said efther that there had been no
change since November or that the computer had had nothing to do with the

change.
%esponses to following mestion asked in May 1058 survey: “What has
happened to your job since last November?”



place during the period, and the everyday altera-
tions in work methods and tasks were excluded
from the study.

Data on employee response to computer auto-
mation were collected in two questionnaire surveys
conducted in November 1957 and May 19583
More than 90 percent of eligible employees were
questioned in each survey.! The 246 employees
who participated in both surveys were grouped
into the computer area, the other affected de-
partments, and the unaffected departments on
the basis of their affiliation at the time of the
first survey.®

The analysis consisted in comparing the re-
sponses of the three groups of employees to
questions concerning—

1. Perceived changes in work environment
(regardless of cause) and feelings about these
changes.

2. Perceived impact of the computer upon
work environment.

3. General attitudes toward the computer
installation.

4. Job satisfaction.

The departmental differences mentioned in
the text were all significant at the 5 percent
level or better, as determined by the chi-square
and other tests.

Impact of Computer Installation

Almost two-thirds of the employees stated
in the May 1958 survey that they had been
unaffected by the installation of the computer,
and very few thought the computer had brought
them promotions or transfers. (See table 1.)
The proportion of persons reporting computer
impact was highest in the computer area and

3 The questionnaire surveys were conducted by the author in cooperation
with William A. Faunce, Gloria Cheek, John Nangle, and George Won.
The questionnaires emnployed many of the items used in the study by Jacob-
son and associates.

4 Ineligible were company officers, building maintenance employees,
employees whose work typically required them to spend more than half the
time away from the office, and part-time employees. A total of 283 usable
questionnaires were obtained in the first survey, and 295 were received in
the second. Further details of the survey procedure and of the identified
questionnaires employed are reported by the author and Gerald L. Hershey,
Accuracy of Employee Reports on Changes in Pay (in Journal of Applied
Psychology, Washington, August 1860, pp. 269-275).

¢ Only 10 of the respondents moved from one of the three groups to another
during the following 6 months, mostly from unaffected to other affected
departments of the branch office.

lowest in the departments classified as unaffected.
Great changes in work were most frequent in the
computer area and least common in the unaf-
fected departments.

The employees were asked in the second survey
whether the computer had affected each of 14
aspects of their jobs, as listed in table 2. Ap-
proximately 20 percent failed to answer the
questions or chose the response category I
have no idea.” These respondents were primarily
from unaffected departments. Among persons
giving definite answers, a majority reported no
computer impact. The computer was most
commonly perceived to have affected variety,
amount, and accuracy of work. It was most
seldom thought to have affected pay, promotion
chances, and amount of supervision. Most
effects, except for job security and promotion
chances, took the form of increases, such as more
variety and greater amount of work.

On the average for the®14 job aspects, the
three groups of departments differed noticeably
in the frequency and direction of perceived
computer impact. In the computer area, 58
percent of those giving definite responses said
the computer had an effect, and 96 percent of the
effects they reported were increases. This com-
pared with 36 and 71 percent, respectively, in
other affected departments and with 15 and 90
percent, respectively, in the unaffected depart-
ments.

The computer area and other affected depart-
ments did not differ from each other in the
frequency of reported impact on job security,
promotion chances, and pay, and on accuracy
demanded by the job, work variety, and workload.
However, the computer area reported more fre-
quent impact upon evaluation of importance of
job; amount of supervision; skill, planning, and
judgment required; and work interest. Further-
more, it reported more increases than decreases
for each of the 14 aspects, but some differences
were slight. In the other affected departments,
the requirements for accuracy, skill, responsibility,
and judgment were raised significantly more often
than lowered, while the reverse was true for pro-
motion chances.

After the installation, one-third of the em-
ployees thought it very likely or quite likely that
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Tasre 2. CHANGES IN 14 JoB AspEcTs DURING COMPUTER INSTALLATION PERIOD A8

PERCEIVED BY EMPLOYEES OF

TEREE DEPARTMENT GROUPS

[Percentage distribution]
Changes attributed to computer ? Changes attributed to any source $
Job aspect Department group !
Total | Increased | None| D d| Not avail- | Total | Increased | Same| Decreased| Not avall-
able able

1. The amount of variety in | Computer ares_......o.... 100 74 26 0 0 100 &5 35 0 1]

my work, Othertsaﬂected depart- 100 37 a7 20 (] 100 42 39 19 0
ments,

Unaflected departments_..] 100 17 55 2 26 100 46 50 3 1

2. The amount of work re- | Computer area_.. ... 100 74 22 4 0 100 70 30 0 0

quired on my job. Other tsaﬂected depart- 100 39 3 24 3 100 42 45 n 2

ments. .

Unaffected departments_..| 100 19 83 2 26 100 52 42 4 2

3. The degree of accuracy de- | Computer ares. ... .......| 100 65 35 0 0 100 57 43 0 0

manded by my job. Othertssﬂected depart- 100 56 37 5 2 100 35 63 2 0
ments.

Unaffected departments_..] 100 12 63 0 25 100 27 72 0 1

4. My control over the pace | Computer area._....coc._.- 100 48 43 9 0 100 35 56 9 0

of my work. Othertsaﬂected depart- 100 21 64 10 5 100 30 60 8 2
ments,

Unaflected departments...| 100 9 63 2 26 100 25 67 6 2

5. The importance of my job | Computer area. .. ... 100 57 39 0 4 100 52 48 0 0

for the company. Othertsaﬂected depart- 100 21 85 8 6 100 27 65 8 0
ments.

Unaffected departments_..| 100 5 68 0 27 100 25 73 1 1

6. The amount of supervision { Computer area......ccam-- 100 48 48 4 0 100 26 70 4 0

I get on my job. Othermaﬂected depart- 100 5 87 [} 2 100 1 78 11 0
ments.

Unaffected departments...| 100 4 68 2 26 100 12 7% 11 1

7. The amount of skill needed | Computer area._..._._..._.. 100 74 26 0 0 100 52 48 (1} 0

on my job. Other tsaﬂected depart- 100 34 61 3 2 100 37 58 5 0
ments,

Unaflected departments...| 100 9 66 0 25 100 30 67 1 2

8. The amount of responsi- | Computer ares_........-. 100 70 30 0 0 100 61 39 0 0

bility demanded by my job. Othertsaﬂected depart- 100 39 56 3 3 100 40 52 (] 2
ments.

Unaffected departments_.. 100 12 65 0 23 100 41 67 0 2

9, The amount of planning I | Computer ares....._.o._.-_ 100 61 39 0 0 100 39 61 0 0

have to do on my job, Other tsaﬂected depart- 100 11 78 [ ] 100 a1 63 [} 0
ments.

Unaffected departments.._ 100 11 62 0 27 100 H 62 2 2

10. The amount of judgment | Computer area_..__..._.-. 100 70 30 0 0 100 56 44 0 0

I have to use on my job. Otherts affected depart- 100 24 68 3 5 100 36 58 6 0
ments,

Unaffected departments...| 100 1 65 0 24 100 40 57 1 2

11. The degree to which my | Computer area...__....... 100 65 31 4 [\] 100 61 35 4 0

work is interesting. Othert affected depart- 100 24 60 13 3 100 42 43 15 0
ments.

Unaffected departments..._ 100 14 62 1 23 100 36 59 4 1

12. The amount of security | Computer area............ 100 31 65 4 0 100 31 65 4 0

I feel on my job. Other tsaﬂected depart- 100 11 66 20 3 100 26 55 17 2
ments.

Unaffected departments...| 100 6 67 3 24 100 21 2 4 3

13. My chances for promotion | Computer ares. ... ..-... 100 22 74 4 0 100 22 78 0 0

to a better job. Othertsaﬂected depart~ 100 8 68 17 10 100 8 68 22 2
ments.

Unaffected departments._.| 100 3 66 2 29 100 15 72 9 4

14. The amount of pay I get | Computer area............ 100 30 70 0 0 100 56 40 0 4

on my job. Othertsaﬂected depart- 100 10 7 2 11 100 39 61 0 0
ments.

Unaftected departments...| 100 6 68 1 25 100 46 53 0 1

t For definition of grougs olt departments, see text. For size of department

groups, see footnote 1, tabk

mployees were asked in the May 1958 survey to check one of the follow-
ing: “For this aspect of my job, the computer caused (1) a great increase,
(2) some increase, (3) no change, (4) some decrease, (5) a great decrcase,

(6) I have no idea what the computer may have done.”
heads “Increase:

The table column

d,” ‘“None,” “Decreased,” and “Not avatlable” correspond
to responses 1-2, 3, 4-5, and 6 plus no response, respectively.
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3 Em}})loyees were asked in the May 1958 survey to check one of the follow-
lﬁg: “How has this aspect of your job changed in the past 6 months? 1.

uch more now, 2. More now, 3. No change, 4. now, and §. Much
less now.” The table column heads *“Increased,” ‘“Same,” ‘I Red
and ;;N(it available” correspond to responses 1-2, 3, 4-5, and no response, re-
spectively.
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the computer would influence their jobs in the
following year or two. People in the computer
area were most convinced of this (83 percent),
followed by those in other affected departments
(61 percent), while a minority of employees in so-
far unaffected departments thought they would be
affected (21 percent).

Fifty-eight percent of the employees who saw
the computer as a major or minor factor in the
change of job or of work content over the 6-month
period said they liked the change, while 21 per-
cent expressed indifference, and an equal propor-
tion said they disliked the change. Among those
who thought computer impact on their jobs in
the subsequent year or two was very likely or
quite likely, 10 percent disliked the prospect,
while 29 percent did not care, and 58 percent liked
it. Both past and prospective computer impacts
were liked more strongly in the computer aresa and
unaffected departments than in the other affected
departments.

No questions were asked about employee feel-
ings concerning the impact of the computer upon
specific job aspects. Since responses to other
questions indicated that the employees usually
preferred increases in a job aspect to decreases,
the computer impact on specific job aspects was
apparently more often liked than disliked.

Sixty-one percent of the employees in both the
computer area and other affected departments
felt that the changeover to the new computer had
been only slightly disrupting or not disrupting at
all, while 20 percent saw it as quite disrupting,
and 9 percent felt it had been very disrupting.
More than one-third of employees in unaffected
departments had no opinion.

According to answers given before the installa-
tion of the computer, the vast majority of the
employees either liked the fact the company had
decided to install a computer or were indifferent.
Dislike of the decision was reported by 5 percent,
indifference by 27 percent, and positive approval
by 63 percent. Disapproval was absent from the
computer area and most common, 13 percent, in
the other affected departments. Table 3 shows
that the majority of the employees continued to
like *he computer installation after they acquired

some experience with it and its effects. Forty-one
percent of the employees in affected departments
changed their feelings about the computer from
November to May, with increases and decreases
in liking being equally numerous. In the un-
affected departments, 54 percent changed their
minds, primarily from positive feelings to indif-
ference.

Answers to other questions also failed to show
negative attitudes toward the computer after the
installation. The personnel of unaffected depart-
ments often did not know whether the computer
had been a good thing or & bad thing for employees.
However, regardless of department affiliation,
those who had an opinion usually thought the
computer had been a good thing. A majority of
those with an opinion favored wider use of the
computer; this feeling was particularly pronounced
in the computer area.

Impact of All Job Changes

In the May 1958 survey, about two-thirds of
all participating employees reported that job
changes—most commonly, changes in work con-
tent without promotion or transfer—had taken
place since the computer installation for a variety
of reasons. Changes were reported more often by
employees in the computer area and in other
affected departments than by employees in un-
affected departments, and great and noticeable
changes in work content were more predominant
among the first two groups, particularly in the
computer area. Sixty-one percent liked the
changes experienced during the 6-month period,
18 percent disliked them, and most of the others
professed indifference. Likes and dislikes of the
changes were distributed very similarly in the
three departments.

In the second survey, the employees were also
asked what changes, regardless of source, they
experienced in each of the 14 job aspects over the
6 months. In all departments combined, the net
change in job aspects was most frequent for
variety and amount of work and was least frequent
for amount of supervision and promotion chances.
Increases significantly outnumbered decreases for
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TaBLE 3. GENERAL ATTITUDES TowARD THE COMPUTER AFTER INSTALLATION, BY EMPLOYEES IN THREE DEPARTMENT

Grours }
{Percentage distribution]
General feeling toward computer installation 3 Computer good or bad for employees 8 Desirable extent of computer use ¢
Com- Other Unaf- Com- Other Unaf- Com- Other Unaf-
Response puter | affected fected Response puter | affected fected Response puter | affected | fected
area depart- | depart- area depart- | depart- area depart- | depart-
ments ments ments ments ments ments
All responses. ......-. 100 100 100 | All responses........ 100 100 100 | All responses.... 100 100 100
I like it very much.._ 48 18 11 | A very good thing... 44 31 15 | Much more 30 13 9
widely than
now.
THEe {to o eaoaaoaaee 39 45 28 | A good thing....__.. 44 40 36 | More widely 44 34
than now.
It makes no difference 9 27 50 |Nelther a good thing, 12 13 10 | About the same 9 21
to me. nor a bad thing. a3 Now.
Idislikeft .. .__... 0 8 7] Abadthing ... .. 0 0 4 | Less widely 0 0 1
8 than now.
I dislike it very much. [} 2 0| Averybadthing____ 0 0 1 | Much less wide- 4 0 1
1y than now.
I have never given it 0 0 2 | I have no idea....... 0 13 30 | I don't know.._. 13 30 42
a thought.
No response_.._...._. 4 (1} 2 | No response......... 0 3 4 | No response..... 0 2 7

1 For definition of groups of departments, see text. For size of department
groups, see footnote 1, table 1.

e question, asked in the May 1958 survey, was as follows: “What i3
ymtlr ?g"eneral feeling about the fact that the company has installed a com-
puter’

all aspects except amount of supervision and pro-
motion chances. For most aspects, however, a
majority reported there was no change during the
period.

Employees in unaffected departments tended to
report less net change in job aspects than did
employees in the computer area or the other
affected departments. However, the differences
were very small for many of the individual job
aspects. The computer area and other affected
departments combined reported significantly more
change in accuracy requirements, importance of
job, work interest, and job security than did
unaffected departments.

The three groups also differed somewhat in the
direction of the change in job that was reported.
In general, the number of increases relative to
that of decreases tended to be higher in the com-
puter area and in unaffected departments than in
the other affected departments. This relation-
ship was statistically significant for variety and
amount of work, importance of the job to the
company, responsibility required, work interest,
job security, and promotion chances. The com-
puter area did not differ from unaffected depart-
ments in the direction of change on any of the job
aspects. Even in the other affected departments,

3 The question, asked in the May 1968 survey, was as follows: *‘Consider-
ing everything, do you think the computer has been a good thing or a bad
thing for the employees fa [the company]?”’

4 The question, asked in the May 1958 survey, was as follows: *“In your
opinion, would it be a good idea to use the computer more widely or less
widely in this company than is now the case?”

increases exceeded decreases for most aspects, but
decreases in promotion chances were reported
significantly more often than were increases.

Most net changes in job aspects were in a
direction employees liked. Among those who
reported a change in any job aspect after the com-
puter installation, from 61 to 93 percent said they
liked the change or liked it very much, up to 10
percent reported indifference, and from 2 to 31
percent disliked it or disliked it very much.
Indifference was expressed most often toward
changes in amounts of work and supervision and
least often toward changes in work interest
and job security. Likes were most numerous
relative to dislikes in the case of accuracy, skill,
and responsibility and fewest in the case of pro-
motion chances, amount of supervision, and job
security.

Considering the 14 job aspects together, re-
sponses stating that changes were liked outnum-
bered the expressions of dislikes by 10 to 1 in the
computer area and in unaffected departments, but
only by 3 to 1 in the other affected departments.
In the last group, the changes in importance of the
job, amount of supervision received, amount of
judgment required, job security, and chances for
promotion were disliked as often as they were
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liked. However, no aspect was significantly more
disliked than liked even in these departments.
In the computer area, the changes in 11 of the
aspects were liked more often than disliked, but
changes in pay, which were all increases, were
disliked as often as they were liked. Employees
in the computer area perceived few changes in job
security and chances for promotion, and the num-
ber of likes and dislikes for these two changes did
not differ significantly.

As suggested by the responses to pay changes
in the computer area, some changes were perhaps
reported as disliked, not because they went in the
undesired direction or disrupted the status quo,
but because they did not go far enough in the
desired direction. Similarly, some expressions of
approval possibly meant that although the change
was really undesirable, it was too small to disturb
materially a pleasant status quo.

Department Differences in Job Satisfaction

The same 24 questions concerning job satisfac-
tion were asked in each survey. Since the
questionnaires were identified, it was possible to
determine whether each respondent’s reported
satisfaction in each of these 24 respects had risen,
remained the same, or fallen from the first to the
second survey. As an average for all depart-
ments and items, 33 percent of the 246 respondents
showed increased satisfaction, 39 percent showed
no change, 24 percent showed decreased satis-
faction, and 4 percent did not answer.” Because
of response unreliability, however, these figures
somewhat overstate the frequency of genuine
change.

Absence of change was equally common for all
24 items. Increases in job satisfaction were
significantly more numerous than decreases for
15 items. These included all of the items listed
in table 2 (excepting promotion opportunities),
and items described as ‘“‘the relationship between
you and your supervisor”’ and ‘“the information
you receive concerning changes in the company
and in your job.” In addition to promotion
opportunities, other exceptions were the way
changes were handled, kind of work done, the com-
pany, amount of information, accuracy of informa-
tion, understandability of information, promptness

1 Because of its bulk, the table showing the changes in Job satisfaction and
the May 1958 level of satisfaction by aspeet and department was omitted from

of information, and the job as a whole. But for
no item were decreases in satisfaction significantly
more common than increases.

The preponderance of increases over decreases in
satisfaction was probably not related to the com-
puter, and there were no other large changes in
company behavior that would easily explain the
net increases in satisfaction. More plausible
explanations lie in the continuation of the 1957-58
recession (affecting heavily the automobile in-
dustry of the region and making the insurance
company employees happier about their jobs),
and in a variety of special factors.

The three groups of departments showed few
pronounced differences in the frequency and
direction of change in job satisfaction. In fact,
significant differences were found for only 3 of the
24 items. Satisfaction with pay changed equally
often in the three groups, but the computer area
showed fewer increases relative to decreases than
did the other two groups. Satisfaction with the
promptness of information changed less often in
the other affected departments, but increases
were equally common relative to decreases in all
groups. Increases were more predominant among
changes in overall job satisfaction in the unaffected
departments.

Nevertheless, there were signs of a pattern of
differences. For the first 12 items on table 2,
the average frequency of change was lower in un-
affected departments than in the other two groups,
while the ratio of increases to decreases was
smallest in the other affected departments. For
the remaining 11 of the 23 specific job aspect
items, the average frequency of change did not
differ among departments, but the proportion of
increases in satisfaction was lower in the computer
area than in the other two groups. The first set
of items covered primarily intrinsic job aspects,
while the second set covered pay, job tenure,
relations to management, and information.

According to the second survey in May 1958,
employees as a group showed little satisfaction
with chances for promotion, amount of pay re-
ceived, the way of handling changes in the com-
pany, and the promptness of information. They
were notably satisfied, however, with accuracy
and skill requirements and responsibility.

The three department groups differed little in
satisfaction with individual job aspects after the

thearticle. Interested readers may obtain copies of the table from the suthor., computer installation. Complete satisfaction
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with amount of supervision and skill was most
pronounced in the computer area. The largest
proportion of respondents ‘‘somewhat satisfied”
or “not satisfied” with variety and with kind of
work done was found in other affected depart-
ments. For all other job satisfaction items taken
individually, including overall satisfaction, there
were no significant departmental differences,
whether the comparisons pertained to the propor-
tion of completely satisfied respondents or to the
proportion of respondents that were somewhat
or not satisfied.

On the average for the 24 items, however, com-
plete satisfaction was most commonly reported in
the computer area, while the other affected
departments showed the largest proportion of some-
what or not satisfied respondents. The depart-
ment differences in average proportions of com-
pletely satisfied and somewhat or not satisfied
respondents were about the same for the first 12
items as the latter group; the only significant
variation was that the computer area was less
often dissatisfied and the other affected depart-
ments were more often dissatisfied with the first
set of items than with the second.

Conclusions

The results of the study indicate that the in-
stallation of the computer by the insurance com-
pany affected the work environment of a number
of employees in several respects, that most of its
effects were those that employees desired, and that
the computer installation was liked more often
than disliked. However, the departments affected
by the computer and those not affected
differed little in the frequency and direction of
net change in most job aspects although there
were significant department differences for some
aspects of the job. Employees in the computer
area (which gained work tasks as a result of the

installation) and employees of the unaffected-
departments liked the net changes more than did
employees of the other affected departments
(which had lost work tasks because of the computer
and had been required to adjust to partly new
methods of work). The employees of these other
affected departments showed less gain in satis-
faction with intrinsic job aspects than did the
personnel of the other two groups. Computer
area personnel tended to become comparatively
less satisfied than other employees with job tenure,
pay, relations to supervisor and ecompany, and
information practices. Most department dif-
ferences in job satisfaction change were slight.

Except for the installation of the computer
and the resulting adaptation of work methods,
there were no large technological changes in the
company during the period studied. The fact
that affected departments and unaffected depart-
ments were found to differ little in perceived job
changes, in feelings about these changes, and in
changes in job satisfaction indicate that the com-
puter had only moderate effects upon work envir-
onment and job satisfaction. This conclusion,
which agrees with the author’s conclusion from a
previous study of computer automation,® suggests
that the installation of an IBM 650 computer is
not a radical or extensive enough operation to
cause a substanial reversal or acceleration of exist~
ing trends in work environment and job satis-
faction. The computer area’s slightly declining
satisfaction with information practices and with
the company’s way of handling changes suggests,
however, that the process of installing a computer
and of adapting work methods to it may cause
noticeable, though presumably temporary, dis-
satisfaction unless management handles the con-
version with great skill.

8 See Computer Automation, Work Environment, and Employee Satis-
faction (in Industrial and Labor Relations Review, Ithaca, N.Y., July 1960,
pp. 569-667).
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Office Automation
in the Federal Government

Brcausk the Government has a large volume of
routine recordkeeping, Federal administrators and
technicians have been greatly interested in the
economies of personnel, time, and money possible
with electronic data processing. From the earliest
stages of development of this new technology,
Federal agencies have been among the leaders in
adopting electronic computers for business as well
as scientific purposes. These innovations repre-
sent the latest step in a continuing search for more
efficient equipment going back as early as 1889,
when Herman Hollerith of the Census Bureau
pioneered the use of mechanical data processing
equipment.

The impact of office automation on Government
employees has also been receiving special atten-
tion. The Subcommittee on Census and Govern-
ment Statistics of the House of Representatives
Committee on Post Office and Civil Service con-
ducted hearings in 1959 and 1960 to determine the
extent of office automation in the Federal Govern-
ment and to explore the implications of these
technological changes for Federal clerical workers.
The subcommittee, under the chairmanship of
Representative John Lesinski of Michigan, heard
witnesses from the Bureau of the Budget, the
General Accounting Office, the Veterans Adminis-
tration, the Treasury and Post Office Depart-
ments, and several Government employee unions.
In addition to the testimony by the witnesses,
many exhibits were also submitted to the sub-
committee.

This article summarizes material presented in
these hearings concerning the impact of office
automation on employees (primarily clerical). It
presents information on such topics as computer
applications and savings, problems of displace-~
ment and reassignment, personnel planning for
technological change, selecting and training per-

sonnel for electronic data processing (EDP) posi-
tions, and attitudes of employee organizations
toward automation.!

Extent and Examples of Use

Since the Bureau of the Census first introduced
a large-scale electronic computer for business pur-
poses in 1951, the application of EDP systems has
grown rapidly. According to a recent Bureau of
the Budget survey, there were 414 computers of
all sizes located in Government agencies in fiscal
year 1959.2 An earlier report, included in the
hearings, noted that 8 out of 10 of all medium-
and large-scale computers were located in military
establishments, and that 2 out of 3 were pro-
gramed for business applications, the remainder
being used to process scientific data.? The rapid
growth of electronic data processing in Govern-
ment agencies will probably continue. By 1961,
agencies informed the Budget Bureau that they
expect to have 646 computers in operation.

Among examples of computer uses described in
the hearings are two business applications in the
Treasury Department that involve hundreds of
millions of transactions annually: the payment and
reconciliation of Treasury checks and the auditing
and accounting of U.S. savings bonds.

t The article is based on the following two volumes: Use of Electronic
Data-Processing Equipment, Hearings Before the Subcommittee on Census
and Government Statistics of the Committee on Post Office and Civil Service
(86th Cong., 1st sess.), Washington, 1959; and Office Automation and Em-
ployee Job Security, Hearings Before the Subcommittee on Census and
Government Statistics of the Committee on Post Office and Civil Service
(86th Cong., 2d sess.), Washington, 1960.

2 See Inventory and Cost Data Concerning the Utilization of Automatic
Data Processing (ADP) Equipment in the Federal Government for Fiscal
Years 1059, 1960 and 1961, Executive Office of the President, Burean of the
Budget, May 1960. This report, to be prepared annually, was not included
in the hearings.

3 This report on manpower problems related to adoption and use ot EDP
systems was prepared by a private research organization for the Bureau of
the Budget’s Interagency Committee on Automatic Data Processing. The
function of this committee is to coordinate the activities of various users of
EDP equipment and to act as a clearinghouse for disseminating information
on developments in electronic data processing.
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In the Veterans Administration, a large-scale
electronic data processing system will be used to
establish and maintain insurance records for over
6 million policyholders. Officials claim that this
operation will be “the most extensive computer
application undertaken by any major life insur-
ance operation.” This program will eventually
draw the premium, loan, dividend, and billing
records into one major file. The system will then
be used to perform high-speed posting, billing, and
accounting operations, and will store a complete,
up-to-date record on a magnetic tape, which will
constitute the master record file.

Some Economic Effects

A striking, though not necessarily typical, case
of substantial direct savings achieved through the
use of electronic data processing systems is the
Treasury’s check payment and reconciliation oper-
ation. Transferring this function to computers
centralized in the Treasury Department the
responsibility for an operation that had previously
been performed jointly by the Treasury Depart~
ment, the General Accounting Office, and certain
Federal Reserve banks.

Table 1 shows the amount of direct savings.
Although the workload increased 14 percent,
employment declined 48 percent—with the result
that output per employee more than doubled (up

TaBLE 1., CoMPARISONS OF PropucTivirY AND UnrT
Costs oF GOVvERNMENT CHECK SYsSTEMS, BEFORE AND
AFTER THE INTRODUCTION OF AN ELECTRONIC DaTa
PROCESSING SYSTEM

120 percent). Unit labor costs declined 44 percent,
while equipment rental per unit of output rose
85 percent; total unit costs declined 32 percent.

Indirect operating economies should greatly
increase with the improvement of management
control techniques which would result from the
centralization and consolidation of data for EDP
operations and from the preparation of more
meaningful and timely reports. For example,
a GAO report (included in the hearings) stated
that numerous electronic systems are currently
applied in Defense Department supply operations
in which the Government has over $50 billion in
inventories. Even small percentage savings
achieved through a reduction in inventory levels
could yield substantial annual savings. The
report states: ‘“The unique ability of electronic
systems to rapidly combine and analyze data
regarding resources and needs in integrated
systems in these programs holds promise of
achieving these savings.”

Displacement and Reassignment

In the hearings, various Treasury officials
described the impact on employees that resulted
from the use of computers to process check
payment and reconciliation and to perform savings
bonds auditing and accounting operations.*

The changeover relating to check payment and
reconciliation affected employees in three agencies:
the Office of the Treasurer, the General Ac¢count-
ing Office, and the Federal Reserve System. The
electronic system went into operation in June 1957

Before EDP| After EDP | Percent s,fter. a 17-month phased conversion from a me-
Item (fscal year | (fscal goar | change chanical system. Table 2 shows the changes
effected from June 1956 to June 1959 (data were
‘Workload .-checks..| 345,000,000 | 393,000,000 | --13.9
R e e P %00 90| +1&9  not pll'esented for the Federal Reserve System).
Total cost... . .. oo 000 | Sn o000 | —ms Only 174, or 2_3 pex:cent, of the 7535 persons
Fabor oot daoiuding retrment |~ 7T T a.ﬁ'eqted were r.etamedo in the same unit for con-
ana other 8 COSLS) e e caemen y 3 y » - -, -
Equipment rentals v .- oo 570,000 { 1,222,000 | +111.1 tinuing opera.tl.ons. Ver one ha.lf were tran§
Other costs * 508,000 | 456,000 | -10.2  ferred, most going to other activities within their
Indexes (1956=100) organization; only 31 emploxees, 4 percent of t.he
total, went into the new unit. Through special
Qutput employee. «coooeeaecnanan 100.0 220.2 | +120.2
e e 100.0 20.2 | +120.2 placex‘nent efforts, about 11 percept went to o-t.her
Cost per unit of output......... 100.0 @0} -320  goencies. Nearly 14 percent resigned or retired.
Fanip °°“t""" N par v 1000  168| ¥883  Tw 1aid off
ment ren . 3 .
Ot erpcostsperunii;’?r_ ______________ 100.0 78.8 -21.2 0 were laid oil.

¢ Includes & 10-percent pay increase granted classified workers in 1958,
matlrzécludes costs for shipping and communications, forms and supplies, and
ct costs.

SouRrcE: Derived from data presented in Offico Automation and Employee
Job Security, op. cit., pp. 76-77.
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¢« Data on characteristics (age, sex, education, etc.) of affected employees
and those selected for electronic data processing, extent of their upgrading
or downgrading, and their subsequent work assignments were not reported
in these hearings.
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Tasre 2. REepucrioNs IN EMPLOYMENT IN AFFECTED
UNnrrs IN THE OFFICE OF THE TREASURER AND THE
GENERAL AccoUnTiNg OFFICE, JUNE 1956 To JUNE 1959

Personnel actions

Number | Percent

Total personnel as of June 1956. .o ccvveccoernen 755 100.0
Retalned for continuing operations 174 23.0
Temporarily retatned ' o - 70 9.3
Transferred . . - 399 52.8
Tonew EDP system In the Office of the Treasurer. 31 4.1

To other activities within the Office of the Treas-
urer or the General Accounting Office......._.__ 244 32.3
To other Treasury bureaus.._..__.____._.____._____ 44 5.8
To other Government agencles_ .. _..._..._....__. 80 10.6
Resigned, retired.. - 104 13.8
D d 8 .8
Laid off 2 .3

1 In order to complete residual operations in GAO under old system. Of
these 70 employees, 59 were subsequently assigned other duties within the
(:éo,ﬂ 2 were transferred to other agencles, 4 resigned or retired, and 5§ were

off.

SouRrcE: Office Automation and Employee Job Security, op.cit., p. 75.

Automation of the auditing and accounting of
savings bonds in the Treasury Department had
a more unfavorable outcome for employees. De-
spite serious efforts, it was difficult in this case to
find other jobs for these workers because a large
number were clerical employees whose skills were
not in demand and who did not want to relocate
in other cities.

The introduction of the computer affected 889
people in the Bureau of Public Debt and caused
the closing of audit branches in Chicago and
New York and the curtailment of operations in the
Chicago departmental office. Electronic data
processing of punchcard savings bonds was started
at a new office in Parkersburg, W. Va. (at that
time classified a labor surplus area). Other bond
processing operations were transferred to the
Cincinnati branch.

Personnel changes were extensive. (See table
3.) Of 889 employees, over one-third, mainly in
lower clerical grades, were laid off. Sixteen per-
cent resigned, giving such reasons as ill health,
home responsibilities, and the desire for further
education. Three percent were transferred to
other Public Debt offices; 35 percent went to
other Government agencies. Nine percent of the
total personnel, all from the Chicago depart-
mental office, obtained jobs with private industry.

Bureau officials reported that few of those in
Chicago and New York whose jobs were eliminated
were willing to move to Parkersburg when offered
jobs there. The 458 employees required in the
Parkersburg installation were recruited locally.
And Bureau officials trying to locate other jobs
for those displaced found that there was little

demand for people doing such routine clerical
work as alphabetical filing and keypunch card
work.

Planning for the Change

Federal officials made advance efforts to cushion
the impact of office automation on employees. It
was reported that agencies adopted such policies
as sharing information with employees concerning
technological change, using attrition to minimize
layoffs, transferring employees to other positions,
and retraining employees for reassignment to new
jobs.

The Treasury Department adopted a policy of
informing employees of changes well in advance.
In the Office of the Treasurer and in the Bureau of
Accounts (affected by another installation), em-
ployees were informed nearly a year before sched-
uled conversion dates. Ivy Baker Priest, the
Treasurer of the United States, met with em-
ployees of the Office of the Treasurer to assure
them that everything possible would be done to
alleviate hardships that might arise. In the Bureau
of Accounts, a memorandum was sent to regional
offices setting forth the probable effects impending
operational changes would have on employee job
security. This memorandum was supplemented
by visits of agency officials to each of the six re-
gional offices scheduled to be closed. During these
field visits, the officials discussed personal em-
ployment problems with the individuals who would
be affected by the changeover.

In the Veterans Administration, providing em-
ployees with advance and periodic information
concerning technological change is an integral part

TaBLE 3. REDUcCTIONS IN EMPLOYMENT AT THE NEW
York aAND Cuicaco OFFICES OF THE BUREAU OF
Pusric DErT, MaARCH 19, 1957, To JunE 30, 19581

Personnel actions Number | Percent

Total affected -~ 889 100.0

Transferred. . - 336 37.8

To other Public Debt offices. .. coceammenuacancunas 25 2.8

To other Government agencies. o.eecamuacnacucan 311 35.0

Obtained jobs with private industry (Chicago office).. 78 8.8
Resigned use of ill health, home responsibilities,

desire to further education, ete. .. - cooaeoaio.. 143 16.1

Retired.... 14 1.6

Laid oft - . 318 356.8

1 No layofts have been necessary since June 30, 1958, and none are foreseen.

NortEe: Because of rounding, the sum of individual percentages does not
equal 100.

SOURCE: Office Automation and Employee Job Security, op. cit., p. 83.
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of basic personnel policies developed for EDP
situations. Commenting at the hearings on per-
sonnel procedures already initiated, Edward R.
Silberman, Assistant Administrator for Personnel.
stated: “We wanted our people to know what
was going on and how they stood at any given
time . . . [and] we wanted to provide a ready
access to management.”’

These personnel policies were spelled out in a
letter from Sumner G. Whittier, VA Administra-
tor, to his department and office heads well ahead
of the initial computer installation. Subsequent
information was provided in periodic newsletters,
bulletins, etc., and during conferences held by
agency officials with employee groups. Informa-
tion supplied included a description of electronic
data processing, types of jobs and number of em-
ployees likely to be affected, and reassurance that
the agency would do everything possible to mini-
mize displacement. A basic orientation course on
EDP, lasting from 3 to 40 hours, was given to
17,500 employees.

Mr. Whittier instructed department heads to
inform managers of the occupational categories
and number of employees to be affected at each
VA station “as soon as possible, but not later than
6 months prior to the conversion date for the partic-
ular station’’; and it was also decided that em-
ployees adversely affected would be given a mini-
mum of 90 days’ advance notice.

Some agencies formulated in advance explicit
policies for EDP installations which provide for
maximum use of attrition where necessary. A
Department of the Army regulation (AR-1-250)
specifically states: ‘“Resultant personnel adjust-
ments will be minimized wherever possible through
attrition or retraining and reassignment in prefer-
ence to reduction-in-force procedures.” A joint
Treasury Department—General Accounting Office
report ‘(included in the hearings) noted that the
long time period necessary for planning the com-
puter installation provides maximum opportunity
to utilize attrition.

In the future, agencies plan to rely heavily on
attrition to provide jobs for employees displaced
because of automation. The Internal Revenue
Service will soon begin to install a centralized
data processing system, and Commissioner Dana
Latham stated in a letter to IRS employees
on August 12, 1959, that ‘“we will make every
effort to effect changes gradually so that most,

if not all, of the necessary personnel cuts can be
made by attrition.”

An integral phase of advance planning was the
development of administrative procedures for
transferring surplus employees to other jobs.
The Treasury Department’s Bureau of Accounts
(Division of Disbursements), for example, insti-
tuted a ‘“‘job freeze” and instructed that all
vacancies be reported to the central personnel
office to determine whether employees displaced
because of the closing of certain field offices could
qualify for the openings. Bureau officials also
discussed with other Federal agencies and local
civil service offices the placement of these surplus
employees.

The VA estimated at the hearings that automa-
tion will create 1,259 surplus positions in VA
offices throughout the country during fiscal years
1960-62. Commenting on the importance of
advance planning, Mr. Silberman stated: ‘“The
need for reassignment actions will be anticipated
in sufficient time to take full advantage for out-
placement of employees.” In some instances
surplus employees in regional offices will be
offered transfers at Government expense to VA
hospitals in need of their services.

Providing displaced employees with opportu-
nities to develop skills needed for new jobs was
recognized as an important prerequisite to making
an orderly change. Some agencies made efforts
to provide training programs in advance. The
Treasury Department (Office of the Treasurer),
for example, offered a refresher course in typing
to all affected employees who had some typing
skills; employees who could then qualify for typing
jobs were placed in these positions as they became
available.

Selecting EDP Personnel

The creation of new jobs and the selection of
personnel to fill them presented extensive admin-
istrative problems. Table 4 shows the stafling,
in 1958, of primary EDP jobs as reported by 236
computer installations. Two-thirds of the em-
ployees were engaged in planning and programing
activities for computers, one-fourth were digital
computer systems (console) operators or periph-
eral equipment operators, and a small group,
only 8 percent, administered the EDP systems.

12

Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis



TaBrLe 4. NumsBer oF EMpLovEEs IN PriMary EDP
OccuraTionNs (As oF MarcH 31, 1958) aT 236 Gov-
ERNMENT CoMPUTER INSTALLATIONS

Positions filled
Primary EDP occupation
Number | Percent
All occupations 3,742 100.0
Digital computer administrator_. __ .« ceme el 301 8.0
Digital computer management analyst. ..ocoemoeeo_os 615 16.4
Digital computer programer 1,773 47.4
Electronic technician 83 2.2
Digital computer systems operator. .- .ao .. ceomocne- 621 16.6
Peripheral equipment operator....ceoeecmcmcmcccacaen 349 9.3

Ig;)ll‘ﬁ):o Because of rounding, the sum of individual percentages does not
eq! 3
S0URCE: Use of Electronic Data-Processing Equipment, op. cit., p. 85.

The agencies’ general practice in filling EDP
positions was to select employees only from their
own staffs. A 1958 survey (see footnote 3) of
recruitment practices at 129 military and civilian
agencies showed that nearly two-thirds of the
agencies filled EDP positions only from their own
staffs; one-tenth filled them only from outside
sources; and one-fourth used both methods of
recruitment.

The reasons cited for preferring to recruit from
within were the shorter training time required
where the employee knows the paperwork process
and the improvement in morale where there are
advancement opportunities. At the same time,
some reported that they needed to seek employees
outside their own agencies because of the shortage
of talent among their workers.

Written aptitude and intelligence tests were
widely used. Of 129 agencies reporting types of
selection methods, 7 out of 10 administered one or
more tests, primarily to applicants for programer
and computer operator positions. In addition to
various Civil Service examinations, tests designed
specifically to show programer aptitudes were used.
In cases where written testing devices were not
used, interviews and other formal practices were
frequently employed.

The magnitude of the selection task is illus-
trated by the experiences of the Treasury Depart-
ment and the General Accounting Office. All
the employees working in the units affected by
the conversion were invited to take an aptitude
test. Of 470 persons tested, 77 were selected for
training, and 23 were assigned to electronic posi-
tions. Not only aptitude tests, but also super-
visors’ written evaluations were taken into
account. Final selection of the 23 employees who

were to become the regular programers or opera~
tors was made on the additional basis of marks
achieved in programing school and the satis-
factory performance of programing duties on
subsequent detail assignments.

Training in EDP

Training for EDP operations was a complex
task partly because of the various types required.
Training was needed not only for the development
of programers and console operators, but also for
the orientation and indoctrination of higher levels
of management.

A survey for the Bureau of the Budget showed
that the Government relied almost exclusively on
computer manufacturers for the training of pro-
gramers and operators. Several sources were
drawn upon to give EDP indoctrination to middle
and top management—manufacturers, Govern-
ment agencies, universities, professional associa-
tions, and consultants, etc.

The Government paid salaries and any tuition
and transportation cost of trainees. Manufac-
turers generally provided free classes for pro-
gramers and operators from agencies using their
equipment.

An illustration of the extensive amount of
formal training given is the program at the
Philadelphia office of the Department of Insurance
of the Veterans Administration, where 2,700
employees were involved. Representatives of
computer manufacturers gave on-the-gite courses
to employees directly involved in computer
operations; 20 persons were each given 150 hours
of programing; 5 employees, 24 hours of peripheral
equipment operation; and 5 persons, 12 hours of
digital computer console operation.

In preparation for other clerical jobs created by
this EDP installation, several hundred employees
and administrators were given classroom training
dealing with use of records and documents in-
volved in programing. In addition, all 2,700
employees received orientation courses lasting
1% hours.

Some agencies gave tests to trainees in order to
weed out unsuitable candidates. At one agency,
instructors gave periodic tests of material covered,
with the result that 25 to 30 percent of the
trainees were dropped out. At another agency,
7 percent of the programer trainees were dropped

113

Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis



on the basis of monthly evaluation remorts by
supervisors,

Attitude of Employee Organizations

Officials of Government employees’ unions
stated that they did not oppose automation, but
wanted specific efforts made to avoid hardships
arising from EDP installations. Some approved
the advance preparations made by the VA, and
they felt that similar efforts should be made prior
to future technological changes. They suggested
8 number of specific protective measures.

Vaux Owen, president of the National Federa-
tion of Federal Employees, recommended a five-
point program:

(1) Thorough and definite planning ahead . . . of all
departments and agencies prior to adoption of automated
procedures. (2) Retraining programs . . . for all em-
ployees before they are displaced by automation so that
[they] may be qualified for reassignment to other positions.
(3) Positive reassignment procedures . .. so that em-
ployees can feel some assurance they will get reassign-
ments in their own or another Federal agency. . . . (4)
Definite placement programs . . . to place in suitable jobs
in private industry those who cannot be reassigned in the
Federal service. (5) Advance information . . . about
plans for installing automated procedures, and just which
categories of employees, and how many will likely be
affected, and when,

Owen also proposed “an inventory of the skills
of the people in the different agencies’” as well as
an inventory ‘“of those who want to develop new
skills.”

Besides making similar recommendations,
George Riley, legislative representative of the

American Federation of Labor and Congress of
Industrial Organizations, called for early retire-
ment benefits for unretrainable employees af-
fected by automation who have a specified mini-
mum of service and are past a certain age. He
also recommended severance pay for employees
dismissed.

A number of administrative changes were
suggested to carry out these proposals. James
K. Langan, operations director of the AFL~CIO
Government Employes Council, suggested that
“the Congress lay down a policy that would re-
quire the agencies to have personnel management
work closely with the installation engineers to
reduce to a minimum the adverse effect upon em-
ployees.” Riley recommended ‘“‘the formation of
a central transfer unit with authority to overcome
resistance of wuncooperative agencies.” James
Campbell, president of the American Federation
of Government Employees, called for a transfer
facility in the Civil Service Commission which
would serve as a governmentwide clearinghouse
for reassigning employees and assisting displaced
employees to relocate.

Langan pointed out that Government employees
do not have the same facilities for collective
bargaining as employees in private industry have,
and, consequently, that there is a challenge for
the administration and the Congress to develop
model personnel practices to handle the problem
of automation.

~—Ri1cearp W. Ricae aND WiLLiam E. Arnnx

Division of Productivity
and Technological Developments
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