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INTRODUCTION

Statement of the Problem

Those engaged in research on technological change as it affects
man and his institutions are reminded repeatedly of an age-old paradox:
how fast we learn about things and how little we learn about people; how
astonishingly rapid is the rate of progress in the physical sciences, and
how agonizingly slow is the increase of directly useful knowledge in the
social sciences.

There is also a striking imbalance between the vast sums allocated
for research and development of our new technologies and the relatively
small sums devoted to investigation of the social and economic consequences
of these new technologies. If this imbalance should continue, there could
be a real danger that the socio-economic problems created by such techno-
logical innovations as automation will grow far more rapidly than our
capacity to understand and control them.

If we look upon the history of civilization as also the history of
technological change, we find that we may currently be experiencing an
industrial revolution of somewhat new dimensions. Potentially, automation
has staggering implications for our society. However, the basic problem
is not that technology changes man and his institutions; rather it is our
failure to understand and deal with the nature of these changes and their
consequences until we face grave crises and severe dislocations. It was
for this reason that Congress passed the Manpower Development and Training
Act, which, among other things, provides for a broad pregram of research

in the field of manpower utilization. By enacting this statute, Congress



resffirmed the basic principle that society as a whole must assume
responsibility for ameliorating the burden as well as receiving the
benefits of technological progress.

Already, the fast pace of technological change, coupled with an
unusually rapid growth of the work force, has created serious problems of
imbalance in the labor market. Despite the critical need for more and
better trained workers in many job classifications, there are still major
pockets of unemployment. Many older persons with obsolete skills, or skills
of declining importance, as well as many young people with little or no
skills, are simply unable to get Jjobs.

Faced with these problems, appropriate measures must be taken to
assure that the labor force will possess the kinds of skills and
specialized knowledge required for tomorrow's, as well as for today's, world
of work. Improved planning and expanded research efforts, therefore, must
assure that men, women, and young people will be trained and available to
meet shifting employment needs. To attain this objective, we must undertake
more intensive investigations of human behavior under the impact of techno-
logical change.

Most research activities by social scientists in the area of
technological change have focused on employee displacement and the complex
problems resulting therefrom. Iess attention has been devoted to the kinds
of adjustment problems faced by workers transferred from conventional Jobs
to new positions arising from the introduction of automatedaghpipment;
and to the study of adjustment problems on the part of those whose total
work experience has been confined to automated equipment. This study

is an attempt to fill the gap in this vital ares.



Description of the Project

In July of 1965, the U. S. Department of Labor entered into a contract
with the UCLA Institute of Industrial Relations to conduct a longitudinal
study of automated and nonautomated job patterns. The laboratory selected
for this research project was the Southern California aerospace industry
located principally in Los Angeles and Orange Counties. The six firms
included in this study represent several of the largest in the industry and
among the top defense contractors with total employment in excess of 300,000.
These firms are: Douglas Aircraft Co. (now McDonnell Douglas Corp.), Lockheed
Aircraft Corp., North American Aviati on, Inc. (now North American Rockwell),
Aero jet-General Corp., Hughes Aircraft Co., and Northrop Corp.

The major feature of this project may be summarized as follows:

1. The study is concerned with two major concepts of

technological change: (a) factory automation,
considered in terms of the introduction of numerical
control (NC) of machine tools, and (b) office automation,
considered in terms of the introduction of electronic

data processing (EDP) equipment.

2. The research is designed to focus primarily on the
soclal and psychological adjustments, as well as some
economic consequences of these forms of technology.

3. The investigation uses the longitudinal rather than

the trend analysis method of studying patterns of

change.



Definitions
Any discussion of "automation" or the nature of "automated jobs"
runs up against the inevitable problem of definition. It is well-known
that there is no general agreement even among the experts concerning the
meaning of these terms. However, for purposes of this study, "automated
Jobs" will refer to those duties arising from the introduction of Numerical

Control Machines (NC) and Electronic Data Processing Equipment (EDP).

"Nonautomated jobs" are defined as those classifications where the same or
similar work is performed as in "automated jobs," but with conventional

equipment or methods which preceded the introduction of NC or EDP.

A. Numerical Controlled Machine Tools

Numerical control is probably the most significant new development
in manufacturing technology in over fifty years. Although the use of
this method to operate machine tools and other equipment represents only
one application of this concept, it has reached its greatest effectiveness
in metal working. According to available evidence, NC was developed in
response to certain unique production requirements in the aerospace industry.
Its evolution has been described as follows:

Numerically controlled machine tools are a direct outgrowth

of the increasing need in the aerospace field for a method

of automatically producing a variety of machined parts in

small production runs on general-purpose machine tools.

The first numerically controlled machine tools were placed

in operation in 1957. Initially, the aerospace and defense

industries constituted the major market for this equipment

because of the unique nature of the manufacturing require-



ments of these industries; this market will continue to be

an important outlet for this equipment in the foreseeable

future. However, sales of numerically controlled machine

tools to other segments of the metalworking field have

increased rapidly in the last few years as industry has

become more aware of the economic advantages of numerical

control.l/

It was predicted there would be approximately 12,000 NC machine
tools in operation at the time (1967).2/ However, this seemingly large
number represents only one percent of all machine tools presently
installed.é/ Various industry sources estimate that by 1970 about 7Sk
percent of all new machine tools purchased will be equipped with NC.

Numerical control is basically the operation of a machine tool by
coded numerical instructions on punched tape which direct the equipment.,

The instructions refer to specific distance, position, motion, or function

of the machine tool in relation to the part worked upon.

1/
Technological Change: Its Impact on Industry in Metropolitan Chicago,
a report by Corplan Associates of 11T Research Institute, Chicago,
1964, p. 1.

2/
Outlook for Numerical Control of Machine Tools: A Study of a Key
Technological Development in Metalworking Industries, U. S. Depart-
ment of Labor, Bulletin No. 1437, March, 1965, p. 2.

3/
Ibid.

4/

See N. 3, supra.



One way of highlighting the essential nature of the new technology
is to compare the duties of an operator under the two types of equipment.
With conventional machine tools, such as a drilling or milling machine,
the operator examines an engineering drawing, positions the part on the
machine, and then guides the tool according to the information on the
drawing. The efficient operation of the equipment depends primarily on
the operator's skill. He selects the proper machining speeds and feeds,
controls the flow of the coolant, and varies the work pace according to
personal and production needs.

The duties of the NC operator are significantly different. In the
first place, he no longer studies the drawing because the relevant information
has been converted into appropriate code numbers by engineers or draftsmen.
These numbers represent every movement, path, and action that the tool must
take to properly machine the part according to the specifications on the
drawing. The duties of the NC operator will vary depending upon the type
of equipment in use. In some cases he may be limited to pushing buttons
and monitoring a panel of gauges or lights. In other situations he attaches
the cutting tool, installs the workpiece, and inserts or changes the tape.
In the event of suspected malfunctioning, he may be able to "override" the
automatic controls and operate the machine manually. At all times, he must
remain keenly alert to insure the desired production result.

The tasks and skills associated with NC fall into three main
categories:

l. operator activities, including loading the workpiece,

inserting the control mechanism, monitoring the machine

to insure proper functioning



2. programming, translating the engineering drawing into a
program to control the machine tool, and
3. maintenance, involving mechanical and electronic servicing,
repalr, and preventive maintenance activities.
It is important to note that the study is concerned with all these

occupational groupings and not just that of the NC operator.

B. Electronic Data Processing Equipment

The other major form of technological change with which we are
concerned has literally revolutionized the processing of information and
has profoundly affected what is called '"the office industry." Conceptually
the electronic computer is a fairly simple machine that can recognize and
add discrete electrical impulses. What makes it unique, and thus
qualitatively different from all previous mechanical computers, is the
fact that calculations can be made at unprecedented electronic speeds,
and the computer can be programmed to perform a number of logical
decision-making functions.

Although the electronic computer is associated primarily with
automatic data processing in business, industry, and government, it has
important applications in many other fields including education (teaching
machines), medicine (diagnostic aids), and law (crime detection and law
enforcement as well as codification and retrieval of legal data).
Computers are also used in weather forecasting, language translation,
control of air and surface traffic, and even in the selection of mates
for companionship and marriage! However, this research project is
limited to a study of the use of computers for automatic data processing

in the office to deal with such business functions as accousviug.



inventory control, payroll computation, and equipment scheduling.
Unlike numerical control which has only slightly displaced
conventional machine tools, the introduction of electronic computers
in the office virtually eliminates the o0ld manual systems of record
keeping and record handling. Particularly vulnerable to technological
displacement are accountants, bookkeepers, filing and ledger clerks,
as well as accounting machine operators, statisticians, and typists.
In their place a whole new occupational structure has been created
consisting of such job categories as programmers, analysts, systems
engineers, computer operators, keypunch operators, and computer
maintenance personnel.
The EDP jobs may be analyzed in terms of four major functions;:
1. conceptual, as those involved in transforming "raw,"
real-world information into computer language or of
manipulating symbols in computer inputs and outputs,
or the design and development of systems and equipment
to facilitate these symbol transformations and manipulations
2. mechanical, as converting data into physical formats
amenable to computer use as in keypunching and related
clerical tasks
3. operating, including actual running of computerized
equipment and monitoring tape-controlled machinery, and

. maintenance and quality control, including installation,

repair, and maintenance of automated equipment and operations.
The drastic impact of the electronic computer on the office industry
labor force and on methods of operation precipitated the first major dilemms

in carrying out the research study. Originally, the total population under



investigation consisted of four groups: (a) those on factory Jjobs using NC -
automated, (b) those on equivalent factory jobs using conventional machine
tools - nonautomated, (c) those in office jobs using EDP equipment - automated,
and (d) those in equivalent office jobs using pre-EDP methods - nonautomated.
The nonautomated departments in factory and office were conceived to be

"equivalent" categories where analogous tasks were performed by the older
techniques.

While it was relatively simple to find "equivalent"” factory Jjobs,
it was very difficult to locate "equivalent" office jobs because in many
cases they no longer existed. Where the work had been taken over completely
by EDP operations, it could no longer be identified as a separate entity.
However, there remained limited areas where the old record-keeping methods
were still in use. After careful consideration of several alternatives,
the dilemma was resolved by combining the two "equivalent,” or nonautomated,
segments into one category. The total population now consists of:
(a) automated factory jobs (NC), (b) sutomated office jobs (EDP), and

(c) "equivalent" nonautomated Jjobs in factory and/or office.

Research Methodology

A The Longitudinal Approach

In recent years, interest has grown in the longitudinal as opposed

to the trend analysis method for studying patterns of change in behavior.

The longitudinal method analyzes individual or group chenge over time.

Each person in the sample is followed up at given intervals. The information
thus obtained is considered in terms of individual change as well as in
relation to the other case histories in the sample. Research on change™

and behavior patterns based upon trend analysis involves a different sampling
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of respondents each time the survey is taken; the longitudinal method
relies on the same sample of individuals, each of whom is traced over a
period of time. The longitudinal method depends on the equivalent of many
individual case histories, whereas trend anslysis obtains its facts from
different groups as of a single point in time. Trend analysis is static
in nature; the longitudinal method is dynamic.

The longitudinal method was adopted for this study because, among
other reasons, it permits evidence to be accumulated on possible divergent
patterns in occupational and educational histories as between NC and non-NC
groups, and, hopefully, between the EDP and non-EDP categories. The
longitudinal approach also permits analysis of the effects of new
technological methods in factory and office upon possible changing
patterns of social interaction and attitudes toward working conditions,
Job duties, and sources of work satisfaction. Related research indicates

that employee attitudes toward automation do change significantly over time.

B Povulation and Semple

Data for this study were gathered largely from personal interviews
in depth with a probability sample of employees drawn from lists submitted
by the six firms. Selection eriteria included employment on "automated" jobs
(1. e., NC machines and/or EDP equipment), and work on nonautomated jobs
designed to perform the same or similar tasks.

The first series of employee interviews, referred to as Administration I,

were held 1n the summer and early fall of 1966. A total of 509 interviews
were completed during that period. The interviews averaged about an hour in
length and were all held on company time at or near the employee's workplace.

The second series of interviews, referred to as Administration 1I,

were held approximately 18 months later in the spring of 1968 at which time
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a total of 4i43 interviews were completed.

A summary of the population, sample, and response rates is given below:

Population, Sample, and Response Rates

Admin. I Admin. II
Initial
Population Sample Response
N ny n, %

NC 720 151 134 88.7
EDP 2,318 169 145 85.8
Equ 4,488 189 164 86.8
509%* ] 87.0

No. of cases in analysis categories

Admin. I Admin. IT Res;onse
Male NC 146 129 88.4
Male EDP 97 89 91.8
Male Equ 146 133 91.1
Female NC¥** 5 5 100.0
Female EDP T2 56 77.8
Female Equ N 43 31 72.1

_509 443 87.0

*  Respondent unavailsbility less than 5%

** Not used in analysis because of small number of cases.
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Findings of the study should be of value in at least two principal
areas of application:

1) to provide relevant data and concepts on which to base public
policies for short and long term training and retraining programs;

2) to provide data and specific propositions on which to base a
restructuring of educational and vocational training programs in the

expectation of continuing technological change.

C The Interview

The interview utilized a combination of structured and unstructured
modes of inquiry. Making use of insights obtained in the pre-test stages,
the interview began with a series of general introductory questions,
followed by inquiries concerning non-threa@ening objective-demographic
characteristics, normally "expected" by the respondent. The major body
of the interview focused on cognitive-attitudinal questions followed by
direct and indirect psychodynamically-oriented inquiries in the later
interview stages.

Special attention was given to the following variables, hypothesized
to be of particular significance in differentiating training requirements
and changes through time in automated and nonautomated positions:

(a) Objective-demographic characteristics, particularly the worker's
educational and training background, and his employment history;

(b) The worker's cognitive-;ttitudinal characteristics, exploring
how he views the "worlds" of his job and his "self." Here, the study sought
to probe the personal meaning or absence of meaning that the worker experiences
in his present job, whether he regards his job as complex or simple, whether

he sees himself as "in control,"” impotent, or indifferent with respect to
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his work.

The worker's feelings toward the socio-technical-economic forces, as
contrasted with "objective" measures of these forces were explored, i.e.,

did the worker see himself as living in "good times" or hard times, in a
community that is booming or depressed, or in a congenial or harsh
environment.

Further, this phase of the interview investigated the worker's
positive and negative feelings concerning his educational background,
training and vocational choice, his evalustion of his career history to
date, and his orientation toward past, present, and future, i.e., particularly
his sense of optimism or pessimism toward "what tomorrow holds."

(e¢) Aspects of the worker's psychodynamics as related to automstion
readiness, particularly as related to the worker's need for control, his
tolerance for ambiguity, and his capacity to adapt to changing circumstances.

(d) A succinct inventory of the worker's major technical skills, and
a comparison of these skills with his perception of skills that he actually

used on the job.

D Survey of Supervisory and Management Personnel

Although these have at times been considered together, they are in
fact two separate groups and a different interview approach has ween
followed with each category.

1. Supervisors. At the conclusion of Administration II, a sub-sample
was drawn of group, section, and department heads who were in & line
supervisory relationship with the employees interviewed in Administrations I

and IT. The number of supervisory interviews in the analysis categories
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is presented below:

NC Supervisor . . . . . 20

EDP " ¢« o o e o 32
Equ " e e e e . b5

Total . . . . . OT¥%

*Respondent unavailability less than 5%

2. Management personnel. This population consists of five

categories of operating and staff executives at both corporate and
plant locations. A description of these categories and the number in
each are detailed in Part B of this Report. These interviews were
conducted in an informal, less structured manner. The approach was
one of seeking assistance in interpreting the findings of the worker
and supervisor surveys, and of soliciting both "theoretical" and
"practical” observations from fellow professionals considered experts
in the field. A total of 94 such interviews were held in the fall

of 1967 resulting in approximately 600 pages of transcript.

E Employment Record Survey

In the spring of 1967, a survey of personnel records in all
six firms was carried out for the following purposes:
1. To verify data obtained in personal interviews
2. To secure more information on specific aspects of the
employee's work, history, education, and training
3. To supplement general data sought in the interview which
were difficult to obtain completely because of the one-hour

limitation.
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This survey yielded information of considerable richness,

showing in some detail the patterns of education, training, and

employment of the workers in our sample. The gathering of this data

made it possible to relate these characteristics to the results of

the worker surveys.

F Survey of Related Literature and Annotated Bibliography

Volume II of this Report consists of an extensive analysis of

recent literature (1956-1967) pertaining to the impact of automation

on individuals and jobs. Published and unpublished studies included

in the survey were selected on the basis of the following criteria:

1.

The focus was primarily on empirical investigations

based upon field interviews.

Priority was given to studies concentrating on:

a)

b)

The effects of automation on skill requirements

and employee attitudes.

The significance of basic education and specialized
training to job placement.

The impact of automation on work assignment, job
content, and physical environment.

Automation readiness, i.e., the employee's personal
and social characteristics affecting his attitudes.
Automation supportiveness, i.e., the firm's reaction
to change, its manner of introducing change, and

its approach toward employee training for "automated"

assignments.

Priority was given to studies issued subsequent to 1956.
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SUMMARY OF FINDINGS AND CONCLUSIONS

1. Perception of Automation

The concepts of "automation" or "automated jobs" represent many
dimensions to those interviewed. There is obviously no general agreement
on the meaning of these terms. The various definitions offered by the
respondents seemed to depend largely on their frame of reference, or on
the degree to which they wished to register a feeling of security or
insecurity about recent technological changes in their work environment.

Many respondents stressed that automation, however defined, does
change the nature and content of many jobs. In particular, they noted
less control over the equipment and over the work operations; more demands
for alertness and attention on the job; and a need for additionsl training
or retraining to acquire new or modified skills. There was also some
acknowledgment of the impact automated equipment has on patterns of social
interaction, affecting relations with fellow workers, maintenance personnel,
supervisors, and a variety of technical specialists who appear on the scene
from time to time.

There appeared to be no widespread concern about the introduction
or consequences of the new technology. Most employees interviewed did not
look upon automation as a threat to their job. On the contrary, a large
group preferred automated to nonautomeated tasks. It may well be that the
lack of large-scale layoffs due to automation and the ease of retraining
existing personnel for new tasks created by automation account for the
relative optimism about the new developments. The apparent affluence of
the economy and the rapid growth of many industries in Southern California

have mitigated any fear that could be engendered by the new technology.
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Instead of wholesale dismissals, there has often been the hiring of
additional personnel even during conversion from the o0ld to the new
technology.

Technological changes have different effects depending on the nature
of the new equipment. In the office there is greater impact on the labor
force in terms of complete change in method of operation, job displacement,
and development of new occupational categories. In the factory the
consequences have not been so extensive. The older technology continues

to predominate as the method in carrying out the production process.

2. Patterns of Training

The study inquired as to additional training received during the
interval between Administrations I and II. Two principal findings emerge:
First, those in automated employment generally were more likely to have
received supplemental training than those in nonautomated employment.
Second, males were substantially more likely to have received further
training than females.

By far the most favorite "target group" for training is the male
EDP's; more than 60 percent did have the benefit of additional courses or
other educational programs in the specified period. At the other extreme,
only some 13 percent of females in Equ employment had such training.

In interpreting these findings, one may surmise that the industry
responds directly to the prevailing state of technological change as a spur
for instituting training programs. In the EDP area, with the exceptionally
rapid flux in technology and procedure, the need for frequent updating and
supplemental learning is well recognized. This holds particularly for the

male EDP group, in part because the males are currently employed in posi-
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tions most specifically related to technological innovation, such as
development of new computer hardware and software. The females in the EDP
group, however, more typically are employed as keypunch operators (though
there are some programmers and analysts as well), and therefore appear to
be receiving less training attention than their male counterparts. It is
likely that implicit attitude patterns by staff responsible for development
training may be related to the sex differential noted; it may be that,
particularly for the younger female subpopulation, on-the-job or in-plant
technical training for automated tasks is regarded as a less suitable
corporate investment, considering turnover related to marriage, child-bearing,
and residential mobility.

The question was raised as to the patterns of training eppropriate
for preparing the employee for his present job. For the most part,
female employees, whether or not engaged in automated positions, are
satisfied to have training confined to one principal method--on-the-job
training exclusively. The male respondents, though also desirous of
on-the-job training, more typically ask for some combination with other
procedures, especially including in-plant training courses and technical
training outside the plant in the desired training pattern. Male NC's
particularly favor the combination of on-the-job training with in-plant
courses, while EDP's, who frequently are the most eclectic in searching for
complex training combinations, also express some positive response toward a
mix of in-plent and supplemental outside-plant training arrangements.

In-plent training courses were considered to be appropriaste by some
40 percent of male NC's and male EDP's--the principal "automated" skilled

employee groups. As borne out bty their experience, in large measure such
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training courses have indeed been instituted. To a lesser extent, ard
with some variation across job categories, technical training outside the
plant and academic courses (the latter primarily for the male EDP group)
are regarded as appropriate. Academic degrees, however--with a notable
exception in the male EDP group--appear less relevant to the present jobs,
according to the respondents in the other job categories.

3. Perceived Discrepancy between Actual Training Received
and Appropriate Training

Some feeling of lack is expressed concerning on-the-job training for
males and females, in greatest measure by the Equ's and least by the EDP's.
A prior analysis noted the relatively high percentage, particularly for
male EDP's who had received additional training in the period between
Administrations I and II. This no doubt included on-the-job training,
perhaps accounting for the somewhat higher ratio indicating the smallest
imbalance-~and relative satisfaction for this method. For in-plant courses
a slight excess appears for the male EDP's. For all other job categories,
with the exception of the female Equ's, a relatively satisfactory balance
is evident.

The male NC's report a lack of technical training outside the plant,
while the female EDP's report a relative excess.

With respect to academic courses, it would appear that all respondent
categories indicate a slight excess of academic courses as relevant to
their present jobs. Perhaps reaching somewhat beyond the available data,
it might asppear that academic courses in some measure fail to prove
responsive to the actual job requirements, as seen through the workers' eyes.

While academic degrees are not considered appropriate training
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prerequisites for most of the job categories such discrepancies as exist
suggest a generalized feeling by NC, EDP and female Equ respondents that
they did not obtain sufficient formal academic validation of their skills.
This may be viewed as an indirect indication of regret by some of the
respondents, manifesting their desire for more formal academic degrees.
On the other hand, the female EDP's report an excess of academic degrees,
saying in substance something to the effect "so we've got the degree, what
good is it doing on this job?"

The male and female EDP's appear to be relatively least discrepant
in their assessment of actual and appropriate training to which they have
been subject. This does not express the kind of subjective, phenomenological
sense of comfort or discomfort with training that may be obtained by direct
inquiry. Rather, it represents an emergent measure of an item-by-item
analysis of reality and esppropriateness--a kind of analytic sum total

of the various treining experiences.

L. Differentiating Nonautomated from Automated Employment

Whatever the formal distinctions between "automated" and "nonautomated"
positions in accordance with the job description, and whatever the similarity
and differences of the functions in jobs so distinguished, there remains a
further question: What are the experiences reported by the workers themselves
concerning their operations of automated equipment?

Two hypotheses are suggested: First, that over a period of time (as
from Administration I to Administration II) a greater proportion of
respondents will report that they have had experience in operating automated
equipment, and, second, that a generalized characterization of the job as

"automated" by the respondents (particularly for the NC and EDP categories
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as defined) will decline.

These relationships are expected for the following reasons: First, the
current trend to further installation of automated equipment results in
increased exposure to such equipment and therefore to further reports by
respondents, indicating that they have had experience with equipment of this
kind. Second, the more stereotypic description of "automated" will be less
cogent as the worker becomes further engaged in the specific tasks required
by the "automated" job.

Proportions reporting experience in operating automated equipment
increase as expected for the male NC, male EDP and female EDP categories.

No such consistent trend appears for the Equ's. The proportions describing
their job as automated declined for the male NC's, male EDP's and female EDP;s
during the interval from Administration I to Administration II. It would
appear, therefore, that the simple label "automated" wanes in significance

as the worker gains further experience in the operation of automated
equipment. This suggests that the descriptive label "automated" and the
emotional loading sometimes attached to this word is dissipated to some

extent as the worker actually takes hold of the specific tasks involved.

5. Impact and Affect of Job Change

There has been considerable concern with respect to the possible
significance of the transition from nonautomated to automated employment.
The respondents were asked whether their experience when first taking a job
requiring the operation of automated equipment represented a major change, a
minor change, or not much of a change. There is general agreement that the
transition represented a major change. The range of proportions of those so

responding exceeded seventy percent. Evidently, whatever the nature of the
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equirment and the predispositions of the respondents, shifting from

conventional assignments to those requiring operation of technologically

new equipment does represent a subjective "moment of truth." Clearly,

a re-learning process is experienced. However, such re-learning is not

necessarily accompanied by emotional fear or active rejection of the new task.
Respondents were asked whether they like or dislike an automated job.

Sixty percent or more in the EDP and NC categories indicated that they

like "very much" or "fairly well" tasks required in automated employment.

Even the proportion expressing such preference in the Equ group hovers

near fifty percent--less than that for the EDP's and NC's, but nonetheless

substantial. We may conclude that the Equ's, most of whom have not actually

been employed in assignments requiring operation of automotive equipment,

typically do not stand in awe of such yet dimly perceived tasks. It does

appear, however, that the relative proximity of scores to the fifty-percent

mark apparently indicates the potential ambivalence and ambiguity that

surround the preference judgment of those employed in conventional jobs.

6. Perceived Levels of Skill, Responsibility, and Communication

From Administration I to Administration II all respondent groups
reported increases in their levels of skill and responsibility and in the
extent to which their jobs require communication.

When asked whether their skill level was in the top 5 percent in the
company, on the average 19.1 percent of the EDP's, 38.8 percent of the NC's
and 31.9 percent of the Equ's so indicated. Greatest propc#tions of increase
in perceived skill level, as measured by this criterion, appeared for the

EDP's and Equ's. The EDP's, perhaps regarding themselves on the way up,

presented the most dramatic increase. However, the NC's, who have had
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longer average tenure on their jobs, continued to reveal the highest
proportion of confidence in their skill level.

The picture for perceived responsibility level is similar. Again,
the EDP's and Equ's showed the highest proportion of increase from
Administration I to Administration II, while the NC's continue to regard
themselves in greatest measure as holding the most responsible positions.

With respect to the level of communication required, the most
dramatic rise in demand for communication is indicated by the NC's.

Lesser increases appear for the EDP's and Equ's. We may surmise that, as
time goes on, substantial expansion in the range of personal ccmpetence

and control is experienced by employees both in "automated" and "nonauto=
mated" positions. Levels of skill and responsitbility are perceived to

rise as is the need for communication--a measure of relatedness to the
social fabric of the organization. Apparently, continued employment in an
"automated" job, as defined here, is often seen as a positive, rather than
as an alienating experience, individually and in the organizational context.

On the whole, then, the upswing in self-perception of skill,
responsibility and communication does not appear to be linked to the EDP-
Né versus Equ distinction, i.e., the increases seem to have little

connection as to whether or not a job is classified as "automated."

7. Survey of Supervisory Personnel

A subsample survey of 97 supervisors, linked to the workers included
in the NC, EDP, and Equ study phase, was conducted, augmenting the worker
responses.

Differences in the number of subordinates supervised are moderate.

The largest average subordinate group appears for the NC supervisors, with
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approximately 4O subordinates. For the EDP's, the corresponding number is
30, while the Equ's occupy an intermediate position with about 37 subor-
dinates. The introduction of automated equipment has not drastically altered
the quantitive range of supervision, though there is some tendency for the
EDP supervisor to guide a smaller number of subordinates than his

colleagues do in other categories.

It does appear that the EDP supervisor functions within a more
clearly automated situation, as suggested by the view of some 59 percent
in this category to the effect that all their subordinates are employed in
automated positions.

Supervisory patterns as found in thie study suggest that current
automation levels in the Southern California aerospace industry do not
lead directly to a major increase in the number of subordinates in the
charge of a given supervisor. Here, the image of a vast number of button-
pushers, guided by a single, trouble-shooting overseer, remains a yet
unreal science fiction concept.

Both NC and EDP supervisors perfer work in znd supervision of
automated jobs, by margins ranging from about 50 to 70 percent. Even Equ
supervisors favor supervision of automated jobs by a small margin, but the
plurality would prefer working directly in nonautomated positions.

Again,these views support the finding that among those studied
"automation" is not notably regarded as something to be avoided--indeed,
it is clearly preferred by a majority of EDP and NC supervisors and,

in more mixed pattern, endorsed by many Equ supervisors.
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PART A

SYSTEMATIC SURVEY

1. Basic Description of Study Populations:
Employee Characteristics

A clear differentiation among the job categories is immediately
evident. For fundamental variables such as sex, marital status, and age,

significent distinctions appear; as shown in Tables 1 and 2.

TABLE 1%
Sex and Marital Status

NC EDP Equ

Male 97.3 56,1 76.5
Female 2.7 43.9 23.5
100.0 100.0 100.0

Married 87.3 67.4 79.6
Single¥* 8.1 17.h 10.8
Widowed 0.7 2.3 1.6
Divorced 2.7 11.1 5.4
Separated 1.3 1.7 2.6
100.0 100.0 100.0

*Percentages reported in this and subsequent
tables are based on the number of cases shown in the
Population, Sample, and Response Rate Summary, set
forth in the Introduction.

**Never married

Virtually the entire NC group is male. Indeed, the number of females in
this category is so small that no further analysis for NC females will be
attempted. The EDP group is fairly evenly divided between males and
females, with the former holding a slight majority. The Equ group, serving
as a '"benchmark" for a basis for comparison with the NC and EDP groups, is

slightly more than three-fourths male.
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TABLE 2
Age Distribution

Male Female .
NC EDP Equ EDP Equ
20-29 18.1 3.2 16.2 32.5 11.8
30-39 22.2 48.8 23,0 30.0 11.8
Lo-49 33.4 10.1 28.4 25.0 35.3
50-59 15.2 2.4 2.k T.5 hi.2
60, up 8.3 0] 8.2 0 0
No data 2.8 4.5 0 5.0 0
100.0 100.0 100.0 100.0 100.0
Mean 1.6 32.6 Ly, 2 35.0 Ls5.2

As to marital status, a pattern of differences persists. The NC's

most typically are married (87.3 percent), followed by the Equ's (79.6
percent married), and by the EDP's (67.4 percent married). Some hint of
prevalence of socio-emotional problems is provided by the rather high rate
of divorce and separation among the EDP's--12.8 percent, as compared with
8.0 percent among the Equ's and 4.0 percent for the NC's.

As to the age distribution, we find that the EDP's are relatively

the youngest among the study groups: the mean ages are, for males 32.6
years, and for females 35.0 years. The NC's (henceforth considering the
males only, as noted) and the Equ's reveal ages in the early and mid-
forties.

There are few aged @ixty-years-old and over) in any categories of
the work forces studied, and aged are noticeably lacking in the EDP groups.

Significantly, among the male EDP's, 83 percent are under forty.
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Data concerning ethnic composition appear in Tsble 3. It is, of

course, difficult to specify "expected' or "appropriate’ proportions of
minority groups in & given job category. Consideration of the complexities
of minority employment and their relation to existing education and skill
levels, supplemental training and derivaeble social benefits is, of course,
not the principal purpose of this project. Further, the lack of definitive
minority population figures (prior to the 1970 census), on a small-area

basis, further complicates interpretation of the data.

TABLE 3
Ethnic Composition
Male Female i Theoretic*
NC EDP Equ EDP Equ EDP NC Equ
Negro 5.4 k4,5 6.8 1.8 6.5 3.2 5.4 6.7

MeXica.n—AmeriCS.n 3-1 202 600 108 3.2 2.0 3.1 )"'16

Oriental 1.6 k4.5 0.8 3.6 0 4.1 1.6 0.k

¥Henceforth abbreviated as Th.

Assuming as a theoretic projection, with an even sex ratio--50
percent males and 50 percent females--‘theoretic" values of the
proportions and scores are given in selected tables. This is done to
highlight a generalized mean tendency, as may emerge regasrdless of sex
distribution for the major Job categories studied. For the NC group,
however, the male figure only is shown, as data for females are too .
scant to provide basis for a projection.

However, the following findings may be of some interest: It
appears that Negroes constitute a relatively small proportion of the EDP
workforce, 4.5 percent of male EDP's and 1.8 percent for female EDP's.

The corresponding figure is somewhat higher for the NC's, 5.4 percent,

and highest for the Equ's, about 6.7 percent. On this basis, recognizing
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the limitations of the sample as confined to a particular industry type in
a given geographic area, it appears that employment conditions in the
southern California aerospace industry have not resulted in a significant
influx of Negro employees into “automated" positions as contrasted with
comparsble conventional positions.

A similar pattern appears for Mexican-Americans; in EDP two percent
are Mexican-Americen. On the other hand, Orientals, though their numbers
are smaller in the total population, compose a higher proportion--some four
percent of the EDP total.

Proportions of Negro and Mexican-American employment are scmewhat
greater for the NC category, respectively accounting for five and three
percent. Relatively few Orientals are employed in NC and Equ positions in
the industry examined here. It may be noted parenthetically that supple-
mental data derived from a study of supervisors (not shown in Table 3),
reveal that there are virtually no Negroes or Mexicans engaged in super-
visory positions related to the NC and EDP categories. A small proportion
of Negroes, 2.2 percent, appears in supervisory positions for Equ jobs.

Significent distinctions appear once more in the education patterns

and in the age of entry into the labor market as shown in Tables 4 and 5.

TABLE 4
Years of Schooling
Male Female Th

NC EDP Equ EDP Equ EDP NC Equ

Mean Years 11.6 14.3 12.0 12.5 12.3 13.4 11.6 12.2
Schooling beyond
high school

graduation 33.6 T6.3 36.3 26.4 25.6 51.4 33.6 31.0

Schooling ranks 3 1 2 L 5
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TABLE 5
Age at Entry into Labor Market

— ’ —
e —

Male Female Th
NC EDP Equ EDP Equ EDP NC Equ

18 years or under 31.4 L2.1 36.5 4h. L 30.8 43.3 31.% 33.7

BEducation level is highest for the EDP category (Th EDP mean, 13.4 years*).
It is highest of all for the male EDP's, 1k.3 years. The Equ's average out
at a figure very near high school graduation, at approximately 12 years,
while the NC's fall slightly below this figure, 11.6 years.

Examining education level in somewhat different terms, slightly more
than fifty percent of the EDP group (Th EDP) attained an education level
beyond high school, with corresponding figures for NC's and Equ's at 33.6
percent and 31.0 percent, respectively.

In view of this relatively high education level on the part of the
EDP's, one could expect that a greater proportion of this group might have
delayed entry into the labor market to a somewhat later time in life.

With a broad definition of labor market entry, however, the figures show
otherwise. More than forty percent of the EDP's became gainfully employed
at age eighteen or under. Corresponding figures for NC's and Equ's are in
the low thirty percent range. Seeking interpretations somewhat beyond
these data, we may speculate that the prevalence of slightly greater drive
and "get up and go" in certain areas of life--both in education and work--

is more pronounced for the EDP's than for the other job categories.

*See footnote, Table 3.
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2. Occupational and Training History

Further confirmation of the "get up and go' syndrome, noted sbove,
is provided by data on job mobility and years on the Jjob.
Tables 6 and 7, respectively, summarize information on Job changes

in the last five years and on years on present job. Both in Administration I

and Administration II, the EDP group, and particularly the males in this
group, showed high proportions of job change. Among the male EDP's, about
one-third changed jobs three or more times within the specified five-year
interval. The figure was somewhat smaller for female EDP's, with about 21 to
23 percent making three or more jJob changes in that period. In both Adminis-
trations, the EDP's emerge as the most mobile, with little indication that
the amount of mobility has declined. In Administration I, the NC's and the
Equ's appear similarly mobile (20.8 percent and 18.1 percent). A slight
change appears in Administration II for these two groups, with some tendency
for "settling down" in evidence for the NC's; only 16.4 percent now having

made as many as three job changes in the preceding five-year interval.

TABLE 6

Job Changes in Last Five Years
Index: "Three or More Changes"

— — — e—————
— — — —

Male Female Th

NC EDP Equ EDP  Equ EDP NC  Equ

Administration I 20.6 32.9 19.8 23.6 16.3 28.3 20.6 18.1
Administration II 16.4 33.7 17.6 21.5 19.h 27.6 16.4 18.5
Difference 4,2 +0.8 -2.2 -2.1 +3.1 -0.7 -k.2 +0.4

Job Mobility Ranks
Administration I
Administration II

A\ O]
=
=
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Years on Present Job
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Male Female Th

NC EDP Equ EDP Equ %AEDP NC Egu
1 year or less 15.1 29.8 21.9 23.6 27.9
2-5 years 37.1 54.6 50.0 1.1 L6.5
6-9 years 4.4 11.1 12.3 7.0 18.6
10 years, up 33.3 L4.5 15.8 8.3 T.0
100.0 100.0 100.0 |100.0 100.0

Mean 7.8 3.3 5.0 3.7 3.3 3.5 7.8 L.2

It follows that the EDP's have, by and large, relatively less

extensive tenure in the present job, as of Administration I.

The EDP's

average 3.5 years on the job, compared with 7.8 years for the NC's and k.2

years for the Equ's.

It must be observed, however, that the EDP's are

usually younger than those in the other job categories and though many

entered the labor market early, they nonetheless have had fewer years

available for employment in this or other jobs.

However, the differences

are accounted for by an interplay of many factors, including those of age

and intrinsic motivation tending toward job mobility, noted earlier.

3. Patterns of Training

The study inquired as to additional training received during the

interval between Administrations I and II of the research instruments. The

figures appear in Table 8.

Two principal findings emerge:

First, those in

automated employment generally were more likely to have received supple-

mental training than those in nonsutomated employment--as indicated by the
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comparisons of scores for Th EDP, NC, and Equ. Second, males were substan-

tially more likely to have received further training than females.

TABLE 8

Additional Training Received; Period between
Administrations I and II

Male-i Female Tr :rh
NC EDP Equ EDP Equ u EDP NC Equ
38.0 62.9  29.3 26.8 12.9 ﬂ k.9  38.0 21.1

By far the most favorite 'target group"” for training is the male
EDP's; more than 60 percent did have the benefit of additional courses or
other educational programs in the specified period. At the other extreme,
only some 13 percent of females in Equ employment had such training.

In interpreting these findings, one may surmise that the industry
responds directly to the prevailing state of technological change as a spur
for instituting training programs. In the EDP area, with the exceptionally
rapid flux in technology and procedure, the need for frequent updating and
supplemental learning is well recognized. This holds particularly for the
male EDP group, in part because the males are currently employed in posi-
tions most specifically related to technological innovation, such as
development of new computer hardware and software, The females in the EDP
group, however, more typically are employed as keypunch operators (though
there are some programmers and analysts as well), and therefore appear to
be receiving less training attention than their male counterparts. Further,

we may speculate that implicit attitude patterns by staff responsible for
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development training may be related to the sex differential noted; it may
be that, particularly for the younger female subéopulation, on-the-job or
in-plant technical training for automated tasks is regarded as a less
suitaeble corporate investment, considering turnover related to marriage,
child-bearing, and residential mobility.

The question was raised as to the patterns of training appropriate

for preparing the employee for his present job. Results appear in Table 9.

TABLE 9

Perception of Appropriate Training Patterns
for Present Job

— ——

Male Female

NC EDP Equ EDP Equ

On-the-job training, only 19.4 19.1 23.3 Lh.6 48.4
Training courses in plant,

only 0.8 0 1.5 1.8 3.2

Technical training outside
plant, only

Academic courses, only

Academic degrees, only

.1 0.8 5.h4 3.2
2

ol eNe]
o

0.8 0 0

On-the-job training and
training courses in plant | 21.7 10.1 9.0 5.4 16.1

On-the-job training and
technical training

outside plant 12.h 11.2 11.3 25.0 6.5
On-the-job training and

academic courses L7 7.9 6.0 1.8 19.4
On-the-job training and

specific academic degrees 0.8 3.4 3.0 0 0

On-the-job training and
training courses in plant
and technical training
outside plant 17.8 7.9 11.3 8.9 0

Other combinations 22.0 36.8 32.6 7.2

For the most part, female employees, whether or not engaged in automated

positions, are satisfied to have training confined to one principal method--
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on-the-job training exclusively. The male respondents, though also
desirous of on-the-job training, more typically ask for some combination
with other procedures, especially including in-plant training courses and
technical training outside the plant in the desired training pattern.
Male NC's particularly favor the combination of on-the-job training with
in-plant courses, while EDP's, who frequently are the most eclectic in
searching for complex training combinations, also express some positive
response toward a mix of in-plant and supplemental outside-plant training
arrangements.*

Tables 10 and 11 are concerned with a comparison of training

approaches deemed appropriate to those actually available. Table 10

reaffirms the nearly unanimous endorsement of on-the-job training as an
appropriate method. This holds for males and females, and for all job
categories. Lesser proportions, ranging from about one-half to two-thirds
of respondents, have been involved in on=-the-job training in preparation
for their present positions.

In-plant training courses were considered to be appropriate by scme
4O percent of male NC's and male EDP's--the principal "automated" skilled
employee groups. As borne out by their experience, in large measure such
training courses have indeed been instituted. To a lesser extent, and
with some variation across job categories, technical training outside the
plant and academic courses (the latter primarily for the male EDP group)
are regarded as appropriate. Academic degrees, however--with a notsble
exception in the male EDP group--appear less relevant to the present Jobs,

according to the respondents in the other job categories.

*Information concerning appropriate training patterns for present
Jjob, as reported, is based on Administration II interviews, in order to
provide a more extensive experiential basis for the judgments made by the
respondents.,
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TABLE 10

Present Job: Major Training Types

31

Msle Female
NC EDP Equ EDP Equ
Ao | Act. | App. | Act. | App. |Act. | App.jAct. | App.|Act.
On-the-job training { 92.5| 58.2 |93.8|67.0 {93.2|54.8 | 93.1} 62.5 |93.0|53.5
Training courses _
in plant 41.8 40.4 |43.3]48.5 | 26.7!21.9{ 18.1{15.3 | 16.3| 9.3
Technical training
outside plant 39.7 19.2 {23.7{19.6 | 30.1|24.7 | 22.2[29.2 |18.6]16.3
Academic courses 15.8 19.9 {28.9/3%.0 | 11.0]12.3| 9.7|11.1 |1L4.0]16.3
Academic degrees 2.7 0.7 {15.5| 8.2 | 5.5 1. 2.8] 4.2 | Lk.7{ 2.3
TABLE 11
Discrepency Ratios: Actual/Appropriate Training Types*
- Male Female n, Th
NC EDP Equ EDP Equ EDP NC Equ.
On-the-job training 63 .71 .59 67 .58
Training courses -
in plant 97 l.12 .82 85 .57
Technical training
outside plant 48 .83 .82 1.31 .88
Academic courses 1,26 1,18 1.12 1.14 1.16
Academic degrees 26 .53 .25 1.50 ~.L9
Mean discrepancy
score*¥* 38 .25 .32 29 .33 27 .38 .33

*Low figure (less than 1.00) indicates training gep (“deprivation”);

high figure (more than 1.00) indicates over-training (“excess").

satisfaction, .T70-1.30, underlined.

*%x1.00% ratio
-5

Relative

low score indicates relative satisfaction.
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We may wish to inquire further as to the discrepancies between
actual training received and appropriate training types, as viewed by the
respondents. For this purpose, Table 11 reports a series of '"discrepancy
ratios.” The discrepancy ratio simply is the percentage of actual training
received divided by the percentage of training considered appropriate, for
a given training type. By the way of example, the discrepancy ratio for
male NC's with respect to on-the-job training is 58.2 divided by 92.5, or
0.63. Obviously the perfect balence between the "actual” and the
‘appropriate” would yield a ratio of 1.00. Therefore, ratios of less than
1.00 may be interpreted as representing a relative negative imbalance,
reflecting a perceived lack in use of a certain method, while a ratio in
excess of 1.00 represents a positive imbalance, or a perceived excess in
use of the particular training type.

Considering the set of discrepancy ratios, the following findings
appear: Some feeling of lack is expressed concerning on-the-job training
for males and females, in greatest measure by the Equ's and least by the
EDP's. We will recall a prior analysis which noted the relatively high
percentage, particularly for male EDP's who had received additional training
in the period between Administration I and II. This no doubt included on-
the-job training, perhaps accounting for the somewhat higher ratio (ratio
.T1), indicating the smallest imbalance--and relative satisfaction for this
method. Indeed, for in-plant courses a slight excess appears for the male
EDP's (ratio 1.12). For all other Job categories, with the exception of
the female Equ's, a relatively satisfactory balance {ratios ranging from

.82 to .97) is in evidence.
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The male NC's report a lack of technical training outside the plant,
while the female EDP's report a relative excess.

With respect to academic courses, it would appear that all respondent
categories indicate a slight excess of academic courses as relevant to
their present jobs. Perhaps reaching somewhat beyond the available data,
it might appear that academic courses in some measure fail to prove
responsive to the actual job requirements, as seen through the workers'®
eyes.

While academic degrees are not considered appropriate training
prerequisites for most of the job categories (Table 10) such discrepancies
as exist suggest a generalized feeling by NC, EDP and female Equ respondents
that they did not obtain sufficient formal academic validation of their
skills. This may be viewed as an indirect indication of regret by some of
the respondents, manifesting their desire for more formal academic degrees.
On the other hand, the female EDP's report an excess of academic degrees,
saying in substance something to the effect 'so we've got the degree, what
good is it doing on this job?"

By a mean discrepancy score, showing the total amount of imbalance
whether positive or negative (with 8 low score indicating satisfaction),
we note that--though the differences are small--the male and female EDP's
appear to be relatively least discrepant in their assessment of actual and
appropriate training to which they have been subject. It must be emphasized
that this measure does not express the kind of sub jective, phenomenological
sense of comfort or discomfort with training that may be obtained by
direct inguiry. Rather, it represents an emergent measure of an item-by-
item analysis of reality and appropriateness--a kind of analytic sum total

of the various training experiences.
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In fact, an over-all subjective measure of satisfaction with

education and training as career preparation (Table 12) reveals a rather
different picture. It does, however, concern career preparation as a
whole, rather than training specifically for the present job. The former

certainly influenced by the latter, but is not synonomous with it.

TABLE 12

Satisfaction with Education and Training
as Career Preparation
Mean Scores¥*

Male Female Th
NC EDP  Equ EDP  Equ EDP NC Equ

Administration I 3.21 3.19 3.18 2.96 2.81 3.08 3.21 3.00
Administration II 2.81 2.87 2.55 2.36 2.52 2.62 2.81 2.54
Difference** 4o .32 .63 60 .29 || -.46 -.40 -.46
Satisfaction Ranks

Administration I 5 4 3 2 1

Administration II L 5 3 1 2

*¥Five-point scale: l-very satisfied to 5-very dissatisfied; low
score indicates high satisfaction.

**Reduction (minus sign) indicates increase in satisfaction.

Employing a five-point scale, with 1.00 indicating “'very satisfied’
and 5.00 "very dissatisfied,"” it appears that, both in Administrations I
and II, the male EDP group ranks at or near the bottom in general satisfac-
tion with education and training as career preparation. On the other hand,
female employees, both EDP's and Equ's rank high in this respect.
Granting the limitation of the data, including the modest differences
among the mean discrepancy scores, it may seem that the findings of Tables

10 and 11 are somewhat contraedictory. Most significantly perhaps, the
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male EDP's who ''on the record,' as revealed by an analytic procedure
(Table ll), appear to have had fairly satisfactory training experiences
(affecting their present job) are rather near the bottom of the list in
satisfaction with their learning experiences related to their total careers.
On the other hand, the female EDP's and Equ's, with somewhat greater
discrepancies between actual and appropriate training, appear quite
satisfied with their patterns of total career preparation. It may be that
the young, well-educated group, with the 'fet-up-and-go" syndrome noted
earlier, has higher education and training aspirations than the others.
Therefore, male EDP's may remain subjectively dissatisfied in some measure,
even in face of objectively fairly adequate training and school experiences.
Satisfaction with career education and training consistently rises
through time, for all job categories.

L, Operational Definition of Contrasting
Study Populations

Personnel and industrial relations specialists in the companies
designated for inclusion in the study were requested to provide rosters of
employees characterized as engaged in "automated and generally equivalent
"Nonautomated" positions. The study's basic orientation was explained, but
the personnel and industrial relations staff was given every opportunity
to use their judgment, as based on company experience and job descriptions,
in specifying the jobs to be included.

Table 13 shows the description of principal job title categories

for the automated (NC and EDP) and nonasutomated (Equ) positions. Table 1k

shows a grouped listing of job title categories, giving the detail of job
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titles and the combination derived for study purposes.
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The distribution

of job title groupings by company size appears in Table 15.

TABLE 13
Job Title Categories
e —  — — — —
NC (149) EDP (172)
Electrical mainten- Key punch
ance technician 13.h4 operator 29.7

Maintenance
mechanic 12.8
Milling mechine
operator 12.8
Machinist 8.8
Numerical control
programer b7

Drill press operator 4.7
Industrial

electrician 4.0
Electronic

technician 4.0
Other 34.8

Computer operator 6.4

Data processing
analyst 5.8

Progremmer 5.2

Systems programmer 4.7
Programmer analyst 4.1
Data processing

specialist b1
Computer
programmer h,1

Computer engineer L.l
Other 31.8

Equ (187)

Milling machine

operator 16.0
Accounting clexrk 10.2
Structural assembler T.5
Drill press cperator 5.4
Planner 3T
Maintenance mechenic 4.3
Machinist 3.7
Other k9.2

The most common job titles in the NC rubric are (1) electrical

meintenance technicians, (2) maintenance mechanics, and (3) milling

machine operstors.

Together these three job titles account for slightly

less than LO percent of all NC jobs in the firm's study.

By far the most frequent job title in the EDP rubric is that of

keypunch operator, accounting for slightly less than 30 percent of the

total,

and programming.

Other Jobs in this category further relate to computer operation

The Equ rubric, by design a heterogeneous one to take into account

’

equivalences both with NC and EDP positions is headed in number by milling

maechine operators (16.0 percent) and scounting clerks (10.2 percent).
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It is, of course, apparent that certain job titles appear both in the
asutomated and nonautomated job title categories. Perhaps most noticeably,
milling machine operators are found under the NC heading and under the Equ
heading. The same holds true for drill press operators, maintenance
mechanics, and machinists. It may be noted that in some companies the
question of whether or not a position is "automated" is explicity avoided.
Efforts are made in these companies to treat uniformly the positions here
classified separately as NC or EDP, in part to avoid the automation issue
in collective bargaining.

As per Table 14 (pp. 38-39 ), respondents in our sample may be grouped
into eight major categories, cross-cutting the EDP, NC, and Equ headings.
These grouped sets of jobs are:

I. Keypunch operators

II. Programmers
ITI. Analysts

IV. Engineers

V. Computer operators

VI. Clerks
VII. Technical and maintenance personnel

VIII. Manufacturing personnel

As is ghown by Table 15 (p. L40), almost invariably keypunch operators
fall in the EDP category, while programmers in some measure cut across both
the EDP and NC categories.

Analysts of various kinds constitute a more heterogeneous grouping
with some representation "across the board," a situation similar to that found
for the relatively small number of engineers represented here. Nob

surprisingly, computer operators are primarily within the EDP category.
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TABLE 1k

Grouped listing: Combination of Job Title Categories

II.

III.

Iv.

Key Punch Operators

Programmers et al

Assocliate - Business Computer Programming
Asgociate - NC Programming

Computer Programmer

NC Programmer

Program Technician

Programmer

Programmer Analyst

Programmer

Programmer Systems-Analyst

Systems Programmer

Ana}zsts et g}

Analyst - Automate Mater. Requirement
Associate Automate Mater. Requirement
Computer - Analyst

Computer - Coding Analyst

Cost Analyst

Data Processing Analyst

Materials Requirements Man

Management Systems Specialist
Materisl Checker

Material Investigator

Mathematician

Numerical Control Analyst

Operations Analyst

Operations Control Analyst

Planner

Engineers et al

Computer Engineer
Industrial Engineer
Manufacturing Engineer
Systems Engineer

Tool Design Engineer
Tool Designer

Tool Engineer

Computer Operators et al

Computer Operator

Computer Specialist

Data Processing Equipment Operator
Date Processing Specialist



v.

VI.

VII .

VIII.

Computer Operators et al (continued)

Data Transmission Technician

EDPM Operator

EDPM Specialist

Dats Processor

Processor - Automates Materials Requirements
Tab Machine Attendant

Tab Control Man

Tab Machine Operator

Clerks EE El

Accounting Clerk

Clerk - Materials Records
Comptometer Operator

Data Clerk

Data Reduction Clerk
Librarian - Data Processing
Paymaster

Technical Report Clerk
Technical Clerk

Typist - Programmatic

Technical and Maintenance Personnel

Computer Maintenance

Electrical Maintenance
Electronic Technician
Industrial Electrician
Industrial Electronic Technician
Maintenance Mechanic

Production Machine Mechanic

Manufacturing Personnel

Automatic Screw Machine Machinist
Automatic Screw Machine Operator
Drill Functions

Duplicating Functions

Engine Lathe Operator

Fabricator - Circuit Boards
General Machinist

Jig Borer Operator

Linesman

Machine Machinist

Machine Tool Rebuilder

Milling Machine Operator

Punch Press Operator

Skin Mill Operator

Structural Assembler

Tube Bender

Turret Lathe Machinist

Turret Jlathe Operator



TABLE 15

Company Size and Job Title Groupings

iy

EDP EDP NC NC Equ. Equ.
large Small Large Sma)ll Large Small
I. Keypunch operators 27.9 34.9 0.0 0.0 0.7 3.0
II.  Programmers, et al 17.8 25.6 11.6 3.6 0.0 0.0
ITI. Analysts, et al 17.9 4.0 0.8 10.7 9.8 15.2
1v. Engineers 7.0 2.3 5.0 7.1 5.9 6.1
V. Computer operators 23.3 21.0 1.7 0.0 2.6 0.0
VI. Clerks 3.9 2.3 0.8 0.0 13.6 39.4
VII. Technical and main-
tenance personnel 0.0 0.0 43.0 21.4 15.0 3.0
VIII. Mamufacturing
personnel 0.0 0.0 37.2 57.1 52.6 21.2
IX. Unspecified 2.3 0.0 0.0 0.0 0.0 12,1
100.0 100.0 100.0 100.0 100.0 100.0
Three largest occupation subcategory titles
FDP EDP NC NC Equ. Equ.
Large Small Large Small Large Small
Tey Punch Key Punch Maintenance Machine Milling Machine Data Reducticn
Operators Operators Mechanic Machinist Operator Clerk
27.9 34.9 15.7 2l.k 18.2 15.2
Data Miiling
Computer Processing Machine General Accounting Accounting
Operators Analyst Operator Machinists Clerk Clerk
6.2 11.6 15.7 10.7 10.L4 9.1
Numerical
Systems Electrical Control Structural
Programmer Programrer Maintenance Analyst Assermbler Scatter
6.2 11.6 .9 10.7 9.1
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Clerks, on the other hand, constitute the collection of Job titles most
characteristic of Equ employment. Technical and maintenance personnel,
and manufacturing personnel appear principally in the NC and Equ categories.
Further, Table 15 provides comparisons between large and small companies.*

In EDP, the general distribution of grouped job titles between the
large and the small companies are fairly similar, with somewhat greater
proportions of keypunch operators and programmers appearing in the small,
and conversely, greater proportions in evidence in the large for analysts
and computer operators. For NC, there are proportionately more programmers
and technical and maintenance personnel in the large companies with the
reverse situation prevailing in the small for analysts and manufacturing
personnel,

One may speculate that the large employers are at a stage in which,
to an extent greater than that found for small employers, relatively more
advanced automatic equipment has been installed. However, it may be that in
this introductory phase a considerable technical and maintenance force is
required and that tasks related to NC operations inherently ere regarded as

a form of "maintenance."

The small employer, initially venturing to the

use of automated equipment, must concentrate on its direct productive

utilization, with certain maintenance functions carried out directly by

the manufacturing personnel. And the equipment that he chooses may be

simpler and less venturesome than that introduced in the large firms.
"Equivalent" classifications inevitably represent a melange. Functions

viewed as similar to those carried out under the EDP and NC labels fall

primarily within the clerical, technical and maintenance, and manufacturing

categories for large companies, while the analysts, clerical and manufacturing

*Based on size of payroll, the large companies are: Lockheed, McDonnell
Douglas, and North American Rockwell. The small companies are: Aerojet-
General, Hughes, and Northrop.
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categories predominate for the small. One may surmise that mechanical tasks
involving data inputs, as those performed by keypunch operators in EDP
positions, are carried out principally by personnel classified as clerical
in equivalent work. Further, when the task is conventional, conceptual
operations, as performed by programmers in EDP and NC positions, are rarely
in order. Presumsbly the clerk often performs similar activities in the
normal framework of the job.

Manufacturing operations in the NC category generslly may be regarded
age representing more or less direct replacements for similar conventional
tasks. For instance, numeric tape-controlled procedures may be used in lieu
of conventional manual control, employed previously.

An interpretation of data shown in Tables 13, lk,and 15 suggests
that a substantial proportion of Jjobs regarded as "automated," including
those now classified as EDP and NC, presently are far removed from the
popularly assumed "push-button" stereotype. The nearest approximations to
“his stereotype perhaps, are certain simple, tape-controlled manufacturing
operations. For many other positions the underlying distinction between
srutomation and nonautomation remains unclear. The psychological consequences
of keypunching numbers from code may not be too dissimilar to those of a
clerk routinely typing letters or stamping insurance policies. Technical
and maintcnance personnel, though appearing under the rubric of Numerical
Control, may perform tasks somewhat similar to those that they would perform
in & conventional maintenance operation after an initizl transition; it may
meke litile fundamental difference to them whether their task involves
maeintaining a tape-driven or manually operated mechine, except, of course,
that additional tralning has been required to re-qualify them for maintenance

(and, occasionally, for control) of electronic equipment.
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5. Differentiating Nonautometed from Automated Employment

Whatever the formal distinctions between "automated" and "nonautomated"
positions in accordance with the job description, and whatever the similarity
and differences of the functions in jobs so distinguished, there remains a
further question: What are the experiences reported by the workers themselves
concerning their operations of automated equipment?

Two hypotheses are suggested: First, that over a period of time (as
from Administration I to Administration II) a greater proportion of respondents
will report that they have had experience in operating automated equipment,
and, second, that a generalized characterization of the job as "automated"
by the respondents (particularly for the NC and EDP categories as defined)
will decline.

These relationships are expected for the following reasons: First, the
current trend to further installation of automated equipment results in
increased exposure to such equipment and therefore to further reports by
respondents, indicating that they have had experience with equipment of this
kind. Second, the more stereotypic description of "automated" will be less
cogent as the worker becomes further engaged in the specific tasks required
by the “"automated"job.

As is shown in Teble 16, proportions reporting experience in operating

sutomated equipment increase as expected for the male NC, male EDP and

female EDP categories. No such consistent trend appears for the Equ's.

Further, as is indicated by Table 17, the proportions describing their job

as_automated (in accordance with a five-point scale) declined for the male NC's,

male EDP's and female EDP's during the interval from Administration I to
Administration ITI. It would appear, therefore, that the simple label

"automated" wenes in significance as the worker gains further experience in
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the operation of automated equipment. This suggests that the descriptive
label "autometed" and the emotional loading sometimes attached to this word
is dissipated to some extent as the worker actually takes hold of the specific
tasgks involved..

TABLE 16

Experience in Operating Automated Equipment

Male Female ) Th

NC EDP Equ EDP Equ EDP NC Equ

Administretion I | 61.0 70.1 3B.4 | 77.8 3M.9 || T4.0 61.0 36.7
Administration II 68.2 78.7 37.6 | 91.1 3B.7 || 8k.9 68.2 38.2
TABLE 17

Perception of Present Job as 'Automated" or '"Nonautomated ™

Index: "Percent responding in ‘'automated’' range of five-point scale"

Male Female Th "Automated"

NC EDP Equ EDP Equ EDP NC Equ

Administration I 50.7 57.8 33.6 83.3 23.3 70.6 50.7 28.5
Administration II 37.2 39.4 25.6 75.0 25.8 57.2 37.2 25.7

At any rate, it appears that substantial ambiguity surrounds the
“sutomation” concept, as viewed by the workers--the people who, after all,
are closest to jobs so characterized on an & priori basis. Though at the
time of Administration I somewhat more than one-half of the male NC's and
male EDP's described their jobs as automated--and though these positions wer:

so classified by the personnel specialists making the initial selection--the
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fact remains that the other half 4id not describe their Jjobs in these terms.
Indeed, ss time went on, during the period from Administration I to Adminis-
tration II, the proportions describing their jobs as "automated" declined
further, for the male NC's and for the male EDP's, now generally holding

in the high thirty percent range. At this point a substantial majority

failed to characterize their jobs as "autometed,” the NC and EDP categori-
zetion notwithstanding.

The situation is somewhat different for the female EDP's, many of whom,
we recall, are keypunch operators. For this respondent category the proportica
describing the job as "automated' remains relatively high throughout, though
a small drop does appear from Administration I to Administration II. At
the second check point, three-fourths continue to describe their job in
terms of the "automated" concept. It is likely the mechanical aspects of
the task are implicitly equated as having to do with an automated procedure.
This view is strengthened by the close relationship between this mechanical
endeavor and computer operations which are, of course, often described in
automation terms.

With respect to the Equ employees, while, as expected, rather small
proportions have had experience in the operation of asutomated equipment and
chose to describe their jobs as automated, some measure of ambiguity
persists. Again, a substantial minority, roughly one-fourth, continue <o

describe their presumably "conventional" Equ jobs as automated.

6. Impact and Affect of Job Change

There has been considerable concern with respect to the possible
significance of the transition from ncnavtomated to autamated employment.

The respondents were asked whether their experience when first taking a job
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requiring the operation of automated equipment represented a major change, a
minor change, or not much of a change. As is indicated in Table 18, there isc
general agreement that the transition represented a major change. The range of
proportions of those so responding (with one anomalous exception, perhaps, due
to small number of cases) consistently exceeded seventy percent. Evidently,
whatever the nature of the equipment and the predispositions of the respondents,
shifting from conventional assignments to those requiring operation of techno-

1

logically new equipment does represent a subjective "moment of truth.” Clearly,
a re-learning process is experienced. However, such re-learning is not

necessarily accompanied by emotional fear or active rejection of the new task.

TABIE 18

Perception of Change When First
Taking Job Using Automated Equipment

(Data for those only who report experience in operating automated equipment)

Male Female Th

NC EDP Equ EDP Equ EDP NC Equ

Major change
Administration I 82.6 95.4 76.3| 76.4 T3.%4 85.9 82.6 Tu4.9

Adminictration II | 78.2 88.3 70.0 | 72.0 25.3 || 80.2 78.2 47.7
Minor change
Administration I 9.8 1.5 6.0 5.9 6.6
Administration II |12.6 8.8 16.0 | 12.0 25.3

Not much of a change

Administration I 7.6 3.1 17.7 | 17.7 20.0

Administration II 9.2 2.9 14.0 | 16.0 L9.k
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The respondents were asked as to whether they like or dislike an

automated job (See Table 19). Sixty percent or more in the EDP and NC

categories indicated that they like "very much" or "fairly well" tasks
required in automated employment. Even the proportion expressing such
preference in the Equ group hovers near fifty percent--less than that for the
EDP's and NC's, but nonetheless substantial. We may conclude that the Equ's,
most of whom have not actually been employed in assignments requiring operation
of automative equipment, typically do not stand in awe of such yet dimly
perceived tasks. It does appear, however, that the relative proximity of
scores to the fifty-percent mark apparently indicates the potential ambivalence
and ambiguity that surround the preference Jjudgment of those employed in
conventional jobs.
TABLE 19
Like or Dislike of Automated Job

(Index: "Like very much, or like fairly well")

Male . Female Th

NC EDP Equ EDP Equ ELP NC Equ

Administration I 60.3 60.8 55.5 77-7 41.8 69.3 60.3 u8.7
Administration II T72.1 59.6 u48.8 78.5 51.6 69.1 T72.1 50.2

Difference +11.8 -1.2 -6.7 +«0.8 +9.8

Another view of the pattern of preferences appears in Table 20. In

PR

2

Administration I, the NC's and EDP's, by a slight mergin, express preference
for automated over nonautomated jobs, while as expected, the Equ's prefer

nonautomated employment, both in Administrations I and II.
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TABLE 20

]

Preference for Automated ("A") or Nonautomated ("NA") Job

Male Female

NC EDP Equ EDP Equ

Administration I A A NA A NA
(50.0) (54.6) (54.1)] (66.7)(60.5)

NA

Administration II A NA NA A
(52.7)(53.9) (58.6)| (67.9)(64.5)

Of some interest is the slight shift toward a preference for nonautomsted
employment by the male EDP's in Administration II, which parallels a small
decline in their liking for such jobs from Administration I to II, according
to Table 19. As has been observed, certain personal characteristics of the
EDP's, their relative youth and upward striving suggest the possibility that
some members of this group may become disillusioned with their assignments as
time passes and as realistic problems asre encountered.

For most respondent groups (with a slight exception for the male Equ's),
proportions regarding a hypothetical "ideal job" as "automated" increase from
Administration I to Administration II. (See Table 21). Particularly, female
EDP's are most likely to describe the "ideal job" as "sutomated." For other
groups, significantly less than half identify their personal utopian job

with the term "automated."



TABLE 21
Is "Ideal Job" Automated?

(Index: "Percent responding in 'automated' range of five-point scale")

Male Female Th

NC EDP Equ EDP Equ EDP NC Equ

Administration I 19.2 38.1 26.1 | k7.2 14.0 || 42.7 19.2 20.1

Administration II 30.2 47.2 19.6 71.4 32.3 59.3 30.2 26.0

The pattern of findings suggests that automation is not necessarily
viewed as a subjective threat, hovering as an incubus over the lives of the
workers, nor is it equated with Nirvana. Rather, the word "automation"
continues to be something of a puzzle: for those employed in or near EDP
and NC jobs, it stands neither for clear-cut preference nor for absolute
rejection. It is a label used with many meanings, often stereotypic, and

perhaps appropriately replaced by more precisely defined concepts.*

T. A Factor-asnalytic View of "Automation"

A facbtcr analysis, examining associations among items in the survey
questionnaire, reveals that for present jobs the terms "automated" and "routine"

are rarely linked, i.e., appear in separate factors. (See Tables 22 and 23).

*While not studied specifically in this inquiry, there is some question
whether the term "technological change" or "technological innovation" is
more suitable. Presumably these terms deal with a context broader than
that encompassed by "automation," including changes and innovations created

by simple, evolutional--and even minor--modifications in technology .



50

"Automated" does relate primarily to concepts such as '"use of numerical

controls," "close supervision,'" '"use of computers,” and "use of machinery."
TABLE 22
Factor A: "Automation" Factor: Present Job
Factor loading* Scale Description (one end only)

71 Automated

.68 Uses NC

Rk E Closely supervised

.38 Uses machinery

.34 Uses computer

*"Factor loading" may be interpreted roughly as the extent to which
the scale description concept shows strength of association with the
factor as a whole.

TABLE 23

Factor B: 'Challenge" Factor: Present Job

Factor Loading Scale Description (one end only)
.69 Challenging
.68 Gives a chance to use my potential
.64 Interesting
.62 Room for personal initiative
-.61% Not dull
.61 Exciting
.53 Complex
.52 Has lot of prestige
.50 Requires much judgment
-.h49 ’ Not simple
.48 Requires close cooperation and
coordination with others
45 Highly specialized
-.46 Others really care . . . .
-.bo Does not make me feel alon
-.38 Requires much thinking
-.37 Not at all routine

*Absolute number is significant; minus-sign merely shows direction of
association, e.g., "challenging" job is regarded as "not dull.”
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It is worth‘noting that a more salient aspect of a job, and one
conceptually independent of "automation," is the challenging and fulfilling
opportunity offered by the task, as suggested by the meaning of Factor B.
This factor accounts for 20 percent of the variance--the total explanatory
power--while Factor A, "Automation," accounts only for 7 percent. In this
sense, "automated" Jjobs, in and of themselves, are not regarded as either
dull or challenging; the oft-assumed equivalence of "boredom" and "automated
work" is not supported.

Thus, aerospace employees, whether or not engaged in automated jobs,
do not appear to experience automation as a particularly depressive force.
The data suggest that current Jjobs are not typically perceived as dull and
automated, or dull because they are automated. Rather, though the automated
elements are often regarded as potentially beneficent, the degree of challenge
or boredom inherent in the job is viewed as something quite distinct from
automation, not as its consequence.

8. Perceived levels of Skill, Responsibility,
and Communication

Through time, from Administration I to Administration II, all

respondent groups reported increases in their levels of skill and responsi-

bility and in the extent to which their jobs require communication. (The

data appear in Tables 24, 25 and 26.)

When asked whether their skill level was in the top 5 percent in the
company, on the average 19.1 percent of the EDP's, 38.8 percent of the NC's
and 31.9 percent of the Equ's so indicated. Greatest proportions of increase
in perceived skill level, as measured by this criterion, appeared for the

EDP's and Equ's. The EDP's, perhaps regarding themselves on the way up,
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presented the most dramatic increase. However, the NC's, who have had
longer average tenure on their jobs, continued to reveal the highest

proportion of confidence in their skill level.

TABLE 24
Perceived Skill Levels--Present Job

——

Male Female Th
NC EDP Equ EDP Equ EDP NC Equ

Tp 5 percent in company
Administration I 23.3 11.3 22.6 5.6 7.0 8.5 23.3 14.8
Administration II 38.8 20.2 Lk.h4 17.9 19.4 19.1 38.8 31.9

+125% + 67% +116%
Upper quarter¥**
Administration I 27.4 L46.4 21.9 20.8 14.0
Administration II 41.9 59.6 31.6 4b1.1 38.7

Average or below*¥**
Administration I 49.3 42.3 55.5 73.6 T9.0
Administration II 19.3 20.2 24,4 41.0 41.9

*Relative increase (percent of percent)
**¥But not top 5 percent
¥**¥Above average plus average (Administration I); sbove average
(Administration II); and below average and unskilled (Administration I and
Administration II); proportion 'below average" negligible.

The picture for perceived responsibility level is similar. Again,
the EDP's and Equ's showed the highest proportion of increase from
Administration I to Administration II, while the NC's continue to regard
themselves in greatest measure as holding the most responsible positions.

With respect to the level of communication required, the most
dramatic rise in demand for communication is indicated by the NC's.
Lesser increases appear for the EDP's and Equ's. We may surmise that, as

time goes on, substantial expansion in the range of personal competence
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and control is experienced by employess both in "automated” and '"nonauto-
mated" ;bositions. levels of skill and responsibility are perceived to
rise as is the need for communication--a measure of relatedness to the
social fabric of the organization. Apparently, continued employment in an
"automated" job, as defined here, is often seen as & positive, rather than

as an alienating experience, individually and in the organizational context.

TABLE 25
Perceived Responsibility Level--Present Job

—
==

Male Female Th
NC EDP Equ EDP Equ EDP NC Equ

T 5 percent in company
Administration I 26.7 18.6 21.9

5.6 14.0 12.1 26.7 18,0
Administration II 41.9 19.1 U5.9 33.9

35.5 26.5 41.9 L40.7T

+119% +57% +126%

Upper quarter*¥
Administration I 29.5 33.0 28.1 20.8 39.5
Administration II h1.1 61.8 30.8 25.0 22.6

Average or below¥¥* “
Administration I 43.8 48.4 50.0 73.6 L46.5
Administration II 17.0 19.1

*Relative increase (percent of percent)
*¥But not top5 percent
***¥Above average plus average (Administration I); above average
(Administration II); and below average and unskilled (Administration I
and Administration II); proportion "below average' negligible.

On the whole, then, the upswing in self-perception of skill,
responsibility and communication does not appear to be linked to the EDC-
NC versus Equ distinction, i.e.,the increases seem to have little

connection as to whether or not a job is classified as "automated."
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Perceived Commnication lLevel--Present Job

P S S S ———

—

Male

—

5k

Female Th
NC EDP Equ EDP Equ EDP NC Equ
Top S percent in company
Administration I 13.7 28.9 17.1 13.9 20.9 21.4 13.7 19.0
Administration II 37.2 4O.4 L1,k 23.2 29.0 31.8 37.2 35.2
+ho* +171% +73%
Upper quarter** M
Administration I 22.6 27.8 21.9 11.1 14,0
Administration II 27.1 33.7 26.3 28.6 32.3
Average or below¥k¥*
Administration I 63.7 L43.3 61.0 75.0 65.1
Administration II 35.7 25.9 32.3 48.2 38.7

*Relative increase (percent of percent)
**¥But not top 5 percent
**%Above average plus average (Administration I); above average
(Administration II); and below average and unskilled (Administration I
and Administration II); proportion 'below average' negligible.

9. Salary and Perceived Upward Mobility

Data concerning beginning salary and current salary at the time of

the study, gathered on the basis of personnel records during the interval

between Administration I and Administration II, are reported in Tables 27

and 28.

TABLE 27
Beginning Ssalary*

Male Female
NC EDP Equ EDP Equ
Under $6,000 k6.5 33.3 54,2 67.9 100.0
$6,000-7,999 Lh.2 12.5 25.0 21.h 0
$8,000-9,999 9.3 20.8 14.6 3.6 0
$10,000, up 0 33.3 6.3 T.1 0
100.0 100.0 100.0 100.0  1€0.0

*Data available for 63 percent of sample.
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TABLE 28
Latest Salary*

Male Female
NC EDP Equ EDP Equ
Under $6,000 1.7 3.3 8.1 10.7 37.5
$6,000-7,999 68.3 36. 66.1 1.4 62.5
$8,000-9999 28.3 10.0 12.9 7.1 0
$10,000, up 1.7 50.C 12.9 10.7 0
100.0 100.0 100.0 100.0 100.0

*At or near mid-point of interval, Administration
I to Administration II; data availsble for 80.4 percent
of sample.

The highest initial and current salary levels appear for the male
EDP group: one-third began employment with the company at a salary of
$10,000 and up, and the current proportion in this category is 50 percent.
Corresponding proportions in the $10,000 and up salary bracket, both for
beginning and current basis, are very considerably smaller for the other
Jjob categories. The group with the lowest salary level are the female
Equ's. The beginning salary was consistently under $6,000 for two-thirds
of this group, while the current salary level falls in the next bracket,
$6,000 to $7,999, including 62.5 percent of the group. Next lowest are
the female EDP's, some 68 percent, starting at the under-$6,000 level,
with a roughly equivalent percent currently falling into the $6,000 to
$7,999 range.

Teble 29 provides a measure of upward mobility as perceived by the
respondents. It indicates proportions who believe that two years from now

their earnings will increase "a great deal," or “"somewhat.'
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TABLE 29
Perceived Upward Mobility: Earning Changes
Exzpected Two Years from Now
Index: "Expectation that earnings will increase
great deal or somewhat'

Male Female Th
NC EDP Equ EDP Equ EDP NC Equ

Administration I 55.5 83.5 62.3 58.3 55.8 70.9 55.5 59.1
Administration II 65.2 T78.7 T5.2 57.1 54.8 67.9 65.2 65.0

At Administration I, by far the greatest amount of optimism concern-
ing future earnings is in evidence for the male EDP's; more than 83
percent in this group have expectations of significant increase in earnings.
All other groups, male and female, NC, EDP, and Equ, appear somewhat less
sanguine as to their chances for considerable earning increase. Correspond-
ing percentages are in the 50 to 60 percent range.

At the time of Administration II, the pattern remains generally
similar, though the differential, particularly between the male EDP's and
the male Equ's, is narrower. The lessened optimism of the male EDP's may
reflect the encountering of occupational hurdles by a subgroup within this
category, discussed earlier.

Iooking at the groups as a whole, as indicated by the "Th' measure,

a slight decline in perceived optimism appears for the EDP's, while some
moderate rises in expectation of higher future earnings appear for the NC's
and Equ's. At Administration II, the EDP's, NC's, and Equ's differ little
from one another in this respect. We may conclude, therefore, that, although

objective salary levels vary significantly among these three groups, the
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ievel of their respective faith in future increases in earnings is

relatively the same, regardless of the automated/nonautomsted distinction.

10. Survey of Supervisory Personnel

A subsample survey of 97 supervisors, linked to the workers included
in the NC, EDP, and Equ study phase, was conducted, augmenting the worker

responses. Table 30 reports the supervisory patterns for this group.

TABLE 30
Supervisory Pattern

A. Average Number of People Supervised

(n)
NC (20) 39.9
EDP (32) 30.h4
Equ (45) 36.5

B. Proportion of Subordinates in Automsted Jobs:
Percent of Supervisors' Response

All Subordinates Some None
Automsted Automated Automated

NC 15.0 45.0 4o.0

EDP 59.4 25.0 15.6

Equ 6.7 51.1 k2.2

Differences in the number of subordinates supervised are mcderate.
The largest average subordinate group appears for the NC supervisors, wit'.
approximately 4O subordinates. For the EDP's s ‘the corresponding number I
30, while the Equ's occupy an intermediate position with about 37 suboi-
dinates. It would seem, therefore, that at present the introduction of
automated equipment has not drastically altered the quantitive range of
supervision, though there is some tendency for the EDP supervisor to guidc

8 smeller number of subordinates than his coileagues do in other categories.
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It does appear that the EDP supervisor functions within a more
clearly automated situation, as suggested by the view of some 59 percent
in this category to the effect that all their subordinates are employed in
automated positions.

Supervisory patterns as found in this study suggest that current
automation levels in the Southern California aerospace industry do not
lead directly to a major increase in the number of subordinates in the
charge of a given supervisor. Here, the image of & vast number of button-
pushers, guided by a single, trouble-shooting overseer, remains a yet
unreal science fiction concept.

Table 31 indicates the supervisors' personal preferences concerning

automated and nonautomated jobs. Both NC and EDP supervisors prefer work

in and supervision of automated jobs, by margins ranging from about 50 to
TO percent. Even Equ supervisors favor supervision of asutomated jobs by a
small margin, but the plurality would prefer working directly in non-
automated positions.

TABLE 31

Personal Preferences Concerning
Automated/Nonautomated Jobs¥

A. Re Supervising Automated/Nonsutomated Jobs

NC EDP Equ

Prefers nonautomated 40,0 18.8 35.6
No difference 10.0 9.3 13.3
Prefers automated 50.0 T1.9 51.1
100.00 100.00 100.0

B. Re Working on Automated/Nonautomated Jobs

NC EDP Equ

Prefers nonautomated 35.0 25.0 4.0
No difference 5.0 12.5 13.3
Prefers automated 60.0 62.5 4o, 2
100.0 100.0 100.0

*"Majority" or "plurality” preference underlined.
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Again, these views support the finding that among those studied "automation"
is not notably regarded as something to be avoided--indeed, it is clearly
preferred by a majority of EDP and NC supervisors and, in more mixed
pattern, endorsed by many Equ supervisors.

As is shown in Table 32, dealing with the sense to which the present

Job is viewed as automated or computer-linked, the majority of EDP super-

visors describe their jobs as automated and as making use of a computer.
It is interesting to note that more Equ's describe their supervisory jobs
in these terms than do NC's. This somewhat anomalous perception, possibly
due to sampling variations, also may be a function of computer-like office

equipment, increasingly utilized in jobs under their supervision.

TABLE 32

Is the Present Job Automated, Computer-linked?
Index: “Percent describing job in terms of
'automated'-range (1 and 2 on five-point scale)

NC EDP Equ
“"Automated” 10.0 50.0 17.8
"Uses computer" 25.0 8L4.L 33.3

As is shown in Table 33, supervisors in all categories are quite

willing to play a role in the training of their subordinates. The highest

proportion of readiness to do so appears for the Equ's, with the percentages
for the NC's and EDP's somewhat smaller. Throughout, there is only a
minority ranging from 11 to 25 percent who are in some sense reluctant to

participate in training the people in their work group. On this basis, it
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appears that the supervisors represent a viable resource in the training
of employees--a resource that may be useful particularly in training

efforts required by the introduction of new technologies.

TABLE 33
Feelings about Training People in Work Group*

—

NC EDP Equ

Would like very much 60.0 43.8 71.1

Would like fairly well 25.0 31.3 17.8
Wouldn't mind 5.0 18.8 0

Would not like 10.0 6.2 11.1

100.0 100.0 100.0

¥For present job

What of the future? As shown in Table 34, the supervisors believe
that their companies are actively seeking to move forward with the instal-
lation of automated equipment. This tendency is expressed most distinctly
by EDP supervisors, and with relatively the least certainty by Equ super-
visors. Still, there are very few who doubt that their companies will, in

some wsy, continue to aspire to more widespread introduction of automated

technology.
TABLE 34
Supervisors’! Belief That Company Actively Seeks
to Install Automated Equipment

NC EDP Equ
Definitely (1) 45,0 62.5 26.7
(2) 45.0 25.0 60.0
(3) 10.0 9.k 8.9
(&) 0 3.1 L4

Definitely not (5) 0 0 0
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With this trend continuing, the supervisors believe that, in the
future, some additional jobs under their supervision (which at present are
not automated) will in fact be converted to automated form. However, while
the prevalent expectation exists that automation will proceed, there is
only a very small minority (5 to 11 percent) who foresee that all non-

automated jobs under their supervision eventually will be automated.

TABLE 35

Supervisors' View of Proportion of Nonautomated Jobs under
Their Supervision Likely to be Automated in Future

——
NC EDP Equ
None likely to be automated 20.0 9.k 15.6
Some likely to be automated 65.0 8.k 66.7
All likely to be automated 5.0 6.2 11.1

In summary, we note that no cataclysmic automation revolution is
anticipated by the supervisors. The tendency toward the conversion of
conventional technology to "automsted" technology is expected to continue,
affecting--no doubt selectively--various elements of the organization's
workforce., Further, these developments, unguestionably bringing with them
the need for coping with change, are far from being regarded with unmiti-
gated horror, either by those now involved in automated task or by those
now engaged in conventional assigmments. The benefits of "automation" are
widely recognized, even by the latter group, though understandably their
enthusiasm for changing technology is not always as great as that of their

NC and EDP colleagues.
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Finally, prevailing ambiguities in usage indicate that a series of
alternate concepts may be required to replace the congerie of notions

currently subsumed by the label "automation."
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PART B
AUTOMATION RESEARCH PROJECT-~SUMMARY AND
ANALYSIS OF MANAGEMENT INTERVIEWS

The decade of the '60s has seen a rapid increase in the rate of
technological change in American industry. Although still affecting only
& relatively small portion of. total industrial capacity, there is general
agreement that the eccelerated.pece of changing technology'hes had a
slgnificent impact on people, Jobs, and operating methods. Not clear,
however, is ﬁhe netﬁfe of this impact and-iﬁs economic and social implica-
tions. In.more speCific tevms: how does. technological change and automation
affect skill levels, training pfograms,'educational policy, employee
recruitment. and plecement? How do lndustry execﬁtives interpret the impact
of such’ change in terms of their own manegerial adjustments? What problems
arise when mejor forms of technologicel change are 1ntroduced and how are
they resolved? How do 1ndustriel executives perceive automation and its
varying impact upon employees? '

- In the fall of 1967 a series of interviews were held with industrial—
personnel relations and operatlng executives of the six aerospace companies
included in the broader reseerch study. .Each firm was asked to submit g
list of names in the following five cetegories at both corporate and plant
‘locetions

1. ;high level staff executives In the area of personnel administra-
| tion, industrlal reletions, etc., who are concerned with
formulating policies regaxrding manpower utilization and |

prosection,
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2. high level line executives with major responsibility for
directing and coordinating manufacturing and business operations,

3. relatively subordinate staff personnel with major responsibility
for implementing management policies concerning recruitment,
selection, placement, and training of personnel for automated jobs,

h; specialized officials engaged in or responsible for the design
and implementation' of existing or proposed numeriéal control
production systems or EDP information and accounting systeus,

5. inéividuais.responsible for such tasks as-scheduling, cost
estimating; feasibility analyses, etct, concerning utilization .
of or conversion-tb automatee functioniné.s

A total ofvlé3 names was submitted of‘which 94 persons were actually

interviewed. This represents a. response rate of 76 5 percent for this
group of informants. The ccmplete list of names, titles, and company
affiliations.of all intervievees is-appended, -However, the'number of those
in each category is given below:. | |

. Number of Those

ADesignation ' - o L Interviewed
Indnstrial and personnel relations -administrators _ 34
Production executives-and'managers - 28

Specialists in recruiting, training, and manpower
development - . 15

Supervisors of numerical control and EDP operations 12

Industrial engineers

p)
Total : 9k



In each interview the focus of attention was on the nature of
automation as perceived by the informant, and his evaluation of its impact
on employees, Jjobs, skill, training, and related aspects. The interviews
were conducted privately, usually in the executive's office. They took
from one to three hours although the average interview lasted about 90
minutes. In most cases the interviews were conducted individually.
However, in a few instances group interviews were held with two, three, and
in one case five management personnel.

The areas of exploration in the interviews may be summarized as
follows:

I. Concept of "automation'"--interviewees understanding of the term

II, Impact of automation on the nature of work and jobs
III. Effects of automation on:
a. skills
b. size and composition of the work force
c. recruitment, selection, and placement policies
d. training and retraining programs
e. organization and methods of operation
IV. Attitudes toward automation by:
a. top management
b. key plant personnel
c. middle management

The following is intended to be a summary statement of findings. It
should be stressed that these "findings” are impressionistic rather than
the result of a complete content analysis of the interviews. A more compre-
hensive evaluation of the responses is being undertaken and will be made

available.
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Perception of Automation: The term “"automation" is a nebulous one

having varying meanings for almost every individual. Each person perceives
a different aspect or view of what automation entails and its effects.

The common view was that automation is a process, an autamatic process, in
which the sequences of an operation are controlled by machines rather than

by individual craftsmen. The emphasis was on the automatic process; the

lack of human control and judgment over that process; the substitution of
machines for manpower; the mechanization of mental and sensory activities.

Many stressed the positive benefits of automation, focusing on
euntomated equipment as a new instrument that frees man from repetitive and
monotonous tasks so that he may develop and use his creative talents.

Others stated that some kind of typology was necessary to describe
the many varieties of automation. The typologies varied from description
of the organization of the processes (linear, cyclical, etc.), to its use
in different industries (oil refineries compared with aerospace), and to a
division of labor for a given machine (NC), or for processes within the
aerospace industry (engineer-scientist, factory, clerical). All of these
descriptions added to and refined the definition of automation as “auto-
matic control.”

Effects of Automation: The introduction of a major new process or

new equipment gives rise to a chain reaction involving changes in many
aspects of production. A modification in the basic method of doing a job,
producing a part, or processing data, affects and alters other aspects of
work--its organization, skills required, personal relationships, training,
and work force composition. As a pebble tossed into a pond generates many

concentric circle waves, so a modification in technology produces widespread
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changes and some disruptions; none of which can be evaluated as isolated
events.

A recurring observation on the effects of automation centered on its
limited penetration in the aerospace industry, which could never be
completely automated because of the nature of its products. Aircraft--
planes, missles and space vehicles--are essentially custom-built, requiring
limited quantities of many differing parts. Automation is practical only
when many varied assemblies require the same parts. However, a substantial
segment of the work in aerospace is directly affected by automated equip-
ment. Without computers, for example, much of the research, new techniques,
and even the missile-space programs, would be virtually impossible.

Skills: Automated devices alter skill levels and training require-
ments of those affected. The general consensus was that the skill level
of the designer and programmer would increase while that of the machine
operator would decrease. Most felt that one effect, therefore, would be
to create a bimodal distribution of the labor market related to automated
Jjobs.

Several modifications of this model were stressed by many interviewees.
It was often noted that this description indicates how automation would

theoretically affect skill levels. In practice, however, the results

could be quite different. Difficulties in adapting to new machines and
equipment breakdowns necessitated employment of highly qualified operators.
The firms would often place their most skilled operators of conventionsal
equipment on the autometed machines. After the initial installation, these
individuals would be replaced, but again, by highly skilled workers.

Advances in technology and better performence of the equipment were cited
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as necessities before unskilled or even less skilled operators could be
hired and assigned to these jobs.

Several of those interviewed gave a more detailed categorization of
occupations whose skill levels were affected than the simple qperator/
programmer dichotomy. Some focused on the maintenance mechanic's skills
which are altered considerably by the introduction of automation. The
maintenance of the new equipment requires e considerably higher or broader
skill level, including the addition of an entirely new kind of skill--
electronic maintenance. The maintenance technician must have sufficient
knowledge of mechanical, electrical, and especially electronic aspects of
computers and automated equipment to effectively "trouble shoot" and keep
them in working order.

Other distinctions were made within three groups, i.e., programmer,
operator, and maintenance. The part programmer required less skill than
the computer programmer (scientific and business) and the computer technicien.
In addition to progremmers there is a need for analysts to interpret and
plan various projects, and to contend with interface problems. One
executive projected that product programmers who deal entirely with applica-
tions will become obsolete. Rather, more systems design people able to
visualize and understand the entire scope will be needed. Programming of
lenguages of the future, for example, will become so complex that one will
be able to write program applications from decision tables.

What are the different types of skills that automated equipment
requires? When one speaks of a higher or lower skill level, what is being
referred to? Those who felt that operator skills were decreased asserted

that the automatic controls of the machine reduced the need for Judgment
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and the number of operator decisions to be made. The basic decisions on
speeds, feeds, depth, and width of cuts, etc. were made by the parts-
programmer and were contained on the tape. Although the NC operator can
override the tape, if necessary, he is generally no longer called upon to
make qualitative judgments in the machining of a part. The need for the
computer operator's knowledge of the computer mechanism is declining. He

is no longer required to know the details of how the computer works, but
only how to start or restart it. In essence, the computer operator is

like the automobile driver who does not need to know much about the internal
mechanism which powers the vehicle.

The programmers, on the other hand, require a variety of new and
more demanding skills. The parts programmers for NC equipment need an
extensive math background plus advanced understanding of cutting and
tooling principles. He must be able to visualize the cause and effect of
the entire sequence that the equipment must follow in order to machine a
piece of metal. Thus, the requirements for mental and visual ability have
increased considerably.

There is, moreover, a third category closely related to the
programmer--that is the systems analyst and/or computer technician. These
individuals must be generalists--understand everything about the computer
and function also as public relations men. They must meet all interface
problems, as well as plan and anslyze data processing results. These are
the men who wear "many hats." They must have the ability to communicate
well, maintain good rapport with fellow workers, operators and customers,
understand computer operations, and visuaslize complex operations in their

entirety.
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Finally, maintenance technicians are required to obtain training or
schooling in several new types of skills. Maintenance is neither
mechanical nor electrical, but requires a combination of skills to effec-
tively "trouble shoot" automated equipment. The technician working on such
equipment, is therefore, more knowledgeable and has a broader range of
skills than one who maintains conventionsl machines.

One informant observed that the definition of a ''skilled worker' was
undergoing change. Skill and skill levels were being redefined. Skill now
revolves around one's relationship to NC or EDP programming. This new
definition of skill may erode traditional skill titles and alters one's
perception of the term.

Ideal Type Employee: A number of informants presented a profile of

the qualities and characteristics of the "ideal" employee. The specifics
varied according to the type of job used as an example and the preparation
necessary for its adequate performance. Nevertheless, several generaliza-
tions and significant observations can be drawn from these typologies.

Of all the characteristics desired, motivation--interest in advance-
ment--was the most important quality an individual could possess. Education,
training, and experience hurdles could be overcome if a person were
sufficiently motivated. On the other hand, lacking proper motivation,
these requirements could constitute insuperable obstacles. Other attributes
of the "ideal' employee related to his stehility and reliability. Married
men with families were often preferred as reflecting such attributes.

Desired educational levels ranged, of course, according to the
position cited as an example. Several interesting observations were made

about hiring college graduates. In many occupations, such persons were
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considered poor risks because they seek prestigious positions too quickly.
One interviewee stated it took the same amount of time to train a machinist
in mathematics as it did to train a college-degree mathematician in the
practical aspects of machine operation. The mathematician tends to leave
the department sooner for a more prestiglious status whereas the journeymen
machinist will tend to remain for a much longer period of time.

Finally, concerning the question of an "ideal" employee, one must
redefine the term "ideal.” Do we want such qualities to relate to
efficiency or to those of an ideal person? It is questionable if one can
be, at the same time, an ideal human being and the ideal efficient person
that industry seeks. Dedication and ability to lose oneself in work--
narrowing and specislization--are the qualities of the efficient worker.

To the extent that the individual removes himself from tradition, nature,
etc., hé is considered less of an ideal human being. One comment concerned
the paradox of these two conceptions of "ideal.” The aim of efficient
production has been the basis of industrialized society; while the
philosophical values of the good life are important for the welfare and
heppiness of the individual. The conflict between these two concepts must
be appreciated in any discussion of the 'ideal' employee.

Personnel Cemposition: Automation introduces many changes in the

organization of the production process and the particular demands made
upon employees. What has been the effect of automation on the general
composition of the work force in a company? Have there been significant
changes in the characteristics of people working for the firm--older vs.

younger, women vs. men, skilled vs. non-skilled, etc.?
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The general consensus of those interviewed was that automation in
itself has not resulted in any marked change in personnel composition.
Certain tendencies were noted, but many of the current changes were
attributed to other more immediate factors, such as a tight labor market
or reorgenization of the company. Nevertheless, some significant changes
in composition of the work force did take place at these plants as
summarized below:

1. Ratio of blue- to white-collar workers. This ratio has changed

substantially in the last decade. At one large aerospace firm the
percentage of engineers had increased from 10 percent to 25 percent of the
company's payroll in the past 15 years. The numbers of clerical personnel
and white-collar support for production workers are steadily increasing,
concurrent with a general upgrading of skill levels. One interviewee in a
medium-sized firm stated that in the last 15 years the ratio of engineers
to other personnel had increased from 25 percent to 60 percent. Others
noted the same trend. In 1962, 55 percent of the employees in aerospace
were directly connected with manufacturing; in 1967 this number declined
to 48 percent. The engineers have increased in both numbers and skill
levels. Respondents from all six firms agreed that the ratio of direct/
indirect production had altered significantly. About 60 percent of the
work force today is support for the direct labor production. Thus, direct
lebor has increased, and the ratio of blue/white-collar workers has declined.

2. Education level. The consensus on changes in education level within

a company was that autometion had upgraded the labor force, had increased
specialization and required more education and specialized training of its

employees.
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3. Ratio of younger to older workers. In general, there was a

substantial increase in the numbers of younger workers in all firms.
However some informants doubted that this trend could be attributed to the
effects of automation. Other factors such as_expansion of fecilities,
reorganization, and a tight labor market were cited as possible causes for
the influx of younger employees. One might speculate, however, on the
relationship between reorganization and expansion and the impact of automa-
tion. Has the advance in automated technology contributed to or made
possible such expansion?

There were two contradictory observations regarding the quality of
today's younger worker. Some believed that he was ill-prepared for the
current needs of industry; whereas others argued that the younger employees
were better suited to the demands of automation than were older or middle-

aged persons.

Some General Conclusions

1. Since the aerospace industry continues to be a 'growth" industry,
little difficulty has been experienced in asbsorbing employees displaced by
automation. The more drastic changes in manpower requirements (sometimes
involving large scale layoffs) are more often the result of changes in
governmental policy (particularly military) than of changes in technology.

2. One executive interviewed observed that: 'the average man in the
aerospace industry should go through three ©© five careers during his lifetime
with the company.” This comment was intended to reflect the speed with
which conditions change in the industry. The aircraft and aerospace industry

has had a history of rapid changes in methods, technology, and end products.
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3. Even though aerospace probably has more automated equipment in
office and factory than most other industries on the West Coast, the rate
of technological change has not been so rapid as to seriously impede
personnel and occupational adjustments.

4, There seems to be a reluctance to increase the pace of automation
particularly in manufacturing processes. Numerical control machines
require a tremendous investment in fixed equipment. An adequate payoff
from this investment requires almost constant utilization. Unless NC
machines can be kept functioning almost around the clock and virtually
seven days a week, the operation becomes uneconomical. Furthermore, down-
time on automated equipment is much more costly than on non-autometed
technology.

5. Recruitment of personnel for NC jobs has been largely accomplished
by trensfers within the plant. In most firms highly skilled machinists and
engineers have been selected and assigned to work on automated jobs,
especially in the case of NC equipment.

6. The maintenance mechanic has become more important than the
operator in both NC and EDP areas. Keeping the equipment in constant use
and minimizing down-time are primarily the responsibility of the msintensance
mechanic rather than of the machine operator.

T. Company sponsored training programs for eutomated jobs vary
considerably depending upon whether the job involves NC equipment or EDP
computers. Most firms support elsborate training programs for numerical
control jobs. However, very few conduct courses for EDP jobs. Training
for the latter is quite expensive because substantial machine time is

required and there is a need for using the larger computers. Another
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factor limiting company training programs for EDP jobs arises from the
general instebility of the skilled EDP programmer. Job mobility is
characteristic of this classification and few firms are inclined to invest
large amounts of time and money in training someone who may leave for a
better paying job within a few weeks after completion of the program.
Furthermore, most manufacturers of EDP equipment (particularly IBM)
maintain extensive training programs of their own. The high turnover rate
améng programmers has created a critical shortage problem for many fimms.
Competition is keen, pirating of manpower is widespread, and salaries have
been escalating rapidly.

8. The situation is not so acute in jobs related to NC. Neverthe-
less, NC programming has & serious problem in that it has become a
relatively routinized tesk. Several NC production supervisors stated that
unless an NC programmer possessed another skill or took steps to acquire
other skills, he would soon find himself automated out of existence. New
generations of computers, as well as the natural language techniques
utilized, all indicate that NC programming will be obsolete within a few
years. In some cases the NC programmer has already been reduced to a
status little better than that of a clerk.

9. There seems to be a reluctance on the part of top management in
some firms to increase the pace of automated technology. Some observers
noted that maeny representatives of management were not prepared to make
proper use of the new technology. This feeling reflected itself in
statements of frustration by higher level of NC and EDP supervisors. They
considered that top management was unwilling or unable to make the best

use of the tools and techniques available. There was concern that some
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levels of management do not yet know what questions to ask, nor how to
exploit the tremendous potential of the automated systems which they have
at their disposal.

10. Top management respondents were aware of the situation referred
to ebove and acknowledged its existence. However, it was noted that they
must cope with a number of other problems such as cost factors, recruitment,
and training, etc. They agreed that their colleagues were somewhat behind
the times when it came to understanding the significance of automated
equipment and welcomed the opportunity to be better informed. Some
respondents stated that the industry automates only when it must, meaning
that if a particular job cannot be effectively performed by conventional
production methods, then automation will be encouraged in order to
accomplish the necessary function. This situation has been accentuated in
recent years as the customer has increased his knowledge of the new
technology. The customer may demand production that can be accomplished
effectively only by modern automated equipment. A chain reaction seems to
have been set off among the firms in the industry since most compete with
one another in order to obtain particular contracts. One respondent said:
“Given the choice, we would never go to automation. We would always prefer
to use manpower as against machinepower whenever that is possible.” A
significant factor has been the growing tendency on the part of the federal
government, the largest customer of the aerospace industry, to insist upon
fixed-price as opposed to cost-plus contracts. Under the constraints of a
fixed-price arrangement, many firms have found it essential to maximize

labor and cost savings. The results have led to increased automation.
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11. Automation hes had a considerable impact on recruitment policies.
Some firms have found it possible to simultaneously raise and lower their |
sights in the hiring of new personnel. One tendency is the attempt to get
the most qualified persons, the "top" specialists and technicians, to work
with the new technology--raising the sights. At the same time, however,
- the greater use of automated equipment tas made it possible to recruit
bersons with lower skills, to up-grade them through trainihg, end thus
provide a broader entry.into the labor force which can be a major factor
.in emp;oying‘the dieadvantaged and minority populations--lowering the sights.
12. .Tﬁe impact of autemation.on sgill leyels varies with the length
of time theAautomated equipment has been in operatien. The early phases
of automated qperatlon tend to have greater adverse effects on those persons .
in the lower and middle skill levels.m However, in the later phases of
automatlon the adverse effects tend - to be on those at the upper skill
levels and.at'middie management. |
f 13. Personnel and training officiale considered that the transition
'to NC equiﬁment and autoeation in éenerai has been an important factorjin
ﬁotivating.many employees to seek higher educetional levels. These
employees are then able to quallfy for higher skill ratings, better Jobs,
and increased pay. Accordingly, the transition to automation has been
viewed as a pesitive factor in the minds of many aerospace employees.'
. lh Different levels of educational attainment and experience were
sought for NC Jjobg in sharp contrast to EDP related pos1tlons. For EDP,
it was almost axiomatic that at least a Bachelor's degree in physics or

mathematics was required as well as some grounding in philosophy and logic.

Additional experience with computers and programuing was greatly desired.
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For NC Jobs, however, the optimum level of educational attainment was
considered to be about two years of college. NC programming requires a
person beyond high school, but not necessarily completion of college work.
Two years at college would tend to glve an applicant & better background
in methematics and assist him in more logical ways of approaching and
solving problems., However, no significant increase in effectiveness for
NC programming jobs could be cbtained by higher educational achievement.
Thus a college graduate, or one with a Master's degree, would generally be
no better qualified for NC work than would a man with only two years of
college. On the contrary, the additional education might be a detriment
in that he would find NC work insufficiently challenging.

15. Many respondents noted that sutomation is still a relatively
small factor in aerospace production. Some estimated that no more than
10 percent of all mapufacturing could be considered automated in terms of
using NC equipment. Other frequent observations concerned the limited
possibility of increasing the number of Nc‘machines. Some stated there
would never be a time when more than 50 percent of all production would be
performed with NC technology. Even this estimate was considered much too
high by others.

16. However, with respect to office and clerical work, the situation
was completely different. There was general agreement that EDP computers
would continue to take over and completely replace persons in white-collar
and clerical jobs. Automation in aerospace has been most evident in EDP arc
its application to office, clerical, and control functions. However, even
here there has not been too much adverse impact in terms of employee

displacement. The introduction of computers has tended to increase the
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amount of work to be performed. There is the concomitant need for personnel
to operate and maintain the equipment and perform related tasks.

17. An interesting observation was that the trend toward automation
has created a counter action away from automation. Automation has created
a greater need for such products as buses and trucks resulting in an
increased demand for production and maintenance skills. Greater production
means more personnel is required in performing non-automated tasks such as

those involved in transporting the finished products.



APPENDIX

MANAGEMENT INTERVIEWS: NAMES, TITLES,
AND COMPANY AFFILIATIONS

Aerojet-General Corporation

1.

16.

17.
18.

19.
20.

Andrews, Charles F., Materials Manager

Bromlee, Jack, Manufacturing Specialist, Aircraft Structures Department
Cook, F.M., Foreman, Electronic Manufacturing
Cramer, E.S., Supervisor, Education and Training
Delich, F.P., Numerical Control Specialist
Eggleston, R.W., Manager, Data Processing Operations
Green, Philip, Director, Date Processing

Howell, R.D., Manager, Industrial Engineering
Johnson, E.J., Corporate Manager, Lsbor Relations
Knezbb, William, Manufacturing Manager

Lucas, S.D., Manufacturing Engineer

Martin, John Leo, Personnel Manager for Mark 46
Mead, John L., Vice President, Industrial Relations
Murphy, Walter J., Corporate Manager, Employment

O'Flaherty, Deniel, Corporate Manager, Organization and Employee
Compensation

Paine, George, Assistant Controller
Porter, W.D., Operations Control General Supervisor

Riccioni, D.E., Supervisor, Manufacturing Engineers, Manager of the
Mark 46, Electronic Manufacturing

Sharp, M.K., Manager, Mechanical Production Control

Shupe, H.C., Informetion Systems Supervisor



21.
22,

23.

2k,
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Thompson, Larry, Personnel Manager
Tulloss, W.B., Senior Staff Assistant, Personnel Problems

Vance, Charles F., Manager, Electronic Manufacturing and Electronic
Systems Division

Wiseman, Martin R., Corporate Manager, Employee Services

Hughes Aircraft Company

25,
26.
27.
28.
29,
30.

31.
32.
33.
3k.
35.
36.
37.
38.

Biddle, Charles, Mansger, Industrial Engineering, Ground Systems
Bigelow, John A., Manager, Industrial Relations, Services Division
Brenner, Walter, Manager, Data Processing Operations

Buchoz, Mark, Head, Benefits and Research, Industrial Relations
Carlile, Robert W., Manager, Industrial Dynamics, Ground Systems

Cox, James C., Manager, Personnel Administration, Corporate
Industrial Relations

Lincoln, Norman, Head, Education and Training

Tucas, Paul V., Superintendent, Metal Fabrication, Ground Systems
Maluy, Tack, Manager, Management Systems Operation

Martin, Robert A., Head, BEmployees Services Division

Miller, Keith I., Manager, Management Methods, Ground Systems
O'Connor, James, Head, Personnel Staffing

Steinhoff, Harry W., Jr., Chief, Industrial Engineering

Theissen, Wilhelm J., Head, Project Development Section, Business
Data Processing Operations

Lockheed Aircraft Corporation

39.
)'I'Oo
l‘-lc

Banfield, Philip, Training Coordinator
Brenner, Jack, Testing and Research Administrator

Bruner, William, Wage and Salary Manager



Lo,
43.
L,
L5,
L6.
L7,
L8,
ko,

50.
51,
52.
53.
5k,
55.
56.
5T

82

Des lLauriers, Eugene, Employment Manager

Durr, Robert, Training Specialist

Forth, Carl, Industrial Engineer

Guerin, John, Hourly Occupeations Supervisor

Hodgson, James D., Corporate Director for Industrial Relations
Johnson, Norvell, Electronic Data Processing Manager

Kadushin, Jack, Supervisor of Training

Knox, William, Training Specialist, Numerical Control and Metal
Trades

Kunze, Karl, Manager, Training and Employment

Landon, John, Supervisor, Numerical Control in Metal Trades Training
Patterson, Donald, Personnel Unit Supervisor

Pettefer, J. Carroll, Labor Relations Manager

Pote, Fred, Employee Representative of Salaried Workers

Ross, Ray, Numerical Control Manager

Winston, Harry, Branch Director, Industrial Relations

Yates, J.D., BEmployee Representative of Hourly Workers

McDonnell Douglas Corporation (formerly Douglas Aircraft Company)

58.
59.
60.
61.
62.
63.
6k,
65.

Ballew, W.R., Staff Employment Representative
Cavaness, A.E., Wage and Salary Administration
Counts, J.C., Vice President, Employee Relations
Faulks, R.H., Staff Employee Development

Hays, Clint, General Supervisor, Numerical Control
Healy, P.D., Production Cost Supervisor
Hutchinson, D.H., Manager, Manpower Trailning

Kinney, Walter, Manager, Manufacturing Facilities and Equipment



66.
67.
68.
69.
T0.

83

McCleary, S. Vincent, Manager, Government Manpower Programs
Peterson, Russell, Assistant Director, Employee Relations
Rawlins, H.C., Assistant Director, Employee Relations
Willis, F.F., Director, Manufacturing Engineering

Woods, M.N., Supervisor, Numerical Control

North American Rockwell (formerly North American Aviation, Inc.)

T1.
T2.
3.
Th.
5.
T6.
TT.

78.
19.
80.
81.

82.

830

Brunetti, Eugene, Employment Functions
Cunningham, Robert, Manager, Personnel Relations
Edwards, Robert, Manager, Wage and Salary
Frentz, Ernest, Staff, Manpower Development
Hill, H.S., Manager, Manpower Development
Jarvis, Norman, Administrator, College Education

Johnson, W.B., Numerical Control Coordinator, Facilities and
Industriasl Engineering

Leseman, W.J., Director, Facilities and Industrial Engineering
McPherson, Eugene, Personnel Development and Training
Pietrowski, J.W., Manager, Personnel Services

Rogers, J.J., Manager, Plant Services

Wilson, Dr. R.K., Vice President and Corporate Director, Facilities
and Industrial Engineering

Zook, Dwight R., Corporate Director, Personnel Services

Northrop Corporation

8lL.
85.
86.
87.

Aggen, Richard, Unit Supervisor, Numerical Design
Herrman, David T., Chief, Programming Support
Jeffcoat, Jack, Compensation Administrator

Judd, lLeonard, Project Head, IMS



89.
9.
91.
92.
93.
9k,

Lotz, Sidney, Director of Operations, Data Processing
Morris, Robert, Assistant Unit Supervisor, Numerical Design
Thompson, Reece, Head, Systems Analysis Division

Thornton, Glenn, Chief, Programming Aresa

Walton, larry, Chief, Personnel Development and Training
Wilson, Ed, Supervisor, IMS Project

Yemashita, Tak, Director of Programming
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APPENDIX II
SAMPLE INTERVIEW WITH MANAGEMENT PERSONNEL
UCLA AUTOMATION STUDY MANAGEMENT SURVEY
An aerospace company, Los Angeles

Date of interview: November 17, 1967

Persons interviewed: H.R., Assistant Director, Employee Relations
and D.H., Manager, Manpower Training

Persons interviewing: Dr. Paul Prasow and Sharon Nichols

R's definition of automation was as follows: "My general philosophy
of automation is that you would be accamplishing things by automated means
which were normally done manually.’

Mr. H's definition was: "I have a great deal of difficulty with the
word 'automation.' I try and avoid it. I prefer to think of automated
systems as one of the types of systems within our organization that have
some impact on the field."

Mr. H went on to say that it was the continuous use of machines, but
he explained that his experience has been with business and engineers not
with machines. There has been some impact of automation in business and
engineering but most of it is felt in the manufacturing end of the company.

Computers can be used for problem solving in data processing,
engineering data processing, in all data systems, and in collecting data
from satellites. Automation is that smaller part of the impact of informa-
tion technology on manufacturing.

Automation is used in scheduling, budgeting, cost, obtaining status
reports, timekeeping, payrolls, etc. This newly developed methodology is
oriented toward the missile and space systems. The use of computers is

growing up at the same time as program methods are coming into being.
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Many of the things that could not have been done before automation
(computers) has given rise to many new technologies especially in the
space industries that have in turn created new demands and requirements
that could not have been met or handled before automation.

Mr. R. stated that the computer operator classification was first
made in 1956.

Mr. H. gave three areas in which automation has been felt. They are:

analysis, design, and testing.

Analysis

There is analytic type of engineering in the space science area and
it is used in future systems (directive) and in testing and designing.
Also, computers are used in problem solving such as: flight control,
certain types of control surfaces, shape of missile, etc. The development
has also gone from hand computers to electronic computers.

Design

There is less automation in the actual designing of something.
Automation is mainly used in the business end of things. The problem of
keeping track of the flow of drawings and the release system became
automated first, leaving the actual designing or drawing to come later. The
impact of automation first felt in the drafting area, the routine areas,
but not in the engineering department. |
Testing

Automation (computers) is often felt in the testing and experimental
fields. It can be used in relation to: stress data, flight data, experi-
ment on environment and hardware, etc. Computers are used to convert the
information received into férms that can be used by the people who need or

want it.
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Mr. R. said that NC machines were used in the fabrication department
on parts for which a long run was required. If it is a one-of-a-kind
product it is a waste of time and could be done cheaper by hand than to
use NC machines.

Basically, when we started in using NC equipment we were experiment-
ing. We started with machinists that were on a similar level with the
other machinists. We found that it didn't require a master machinist's
skill to run these machines but a much lower level man because he was only
required to monitor the machine in case of a problem. Because of this we
have brought in people with no background whatsoever in machine shop and
they have been able to run these expensive machines. In the manufacturing
department there is on-the-job training, the previous or present operator
teaches the new man how to run the machine and what to do in case of problems.

The maintenance required for these NC machines has increased and so
has the skill requirements for maintenance men. This has brought about an
upgrading for maintenance men but also for the less skilled operator on
NC machines.

The maintenance men are getting their extra training té handle NC
machines from representatives of the company from whom the machines were
bought. At first they were taught outside the company, but now there is
such a demand they have an in-house class but with an instructor from the
outside. NC use is mushrooming but the problem is to find programmers for
‘these machines.

The following are some cobservations about NC operators by Mr. R.

-he has to know what the machine should be doing and can do (its
parameters)



.he has to know what problems might be encountered

.he has to know very little about the console next to the NC machine
.he needs to know the safety rules with high speed cutters

.he should be able to take quick action

.he will be more isolated because the machine is larger physically

.there will be less contact with the people in the area because they
will be twice as far apart

.he will interface with programmers and high level mechanics

.he will probably be supervised more closely because of the expensive
equipment and technical need of these machines

.he will probably do only short runs because the space industry is
more specialized and there are not very many long runs connected
with it

Mr. H. felt that the impact of automation was really on operating
these machines. There 1s a great difference in the type of people required.
The people who ran the calculators, etc., are now beginning to change their
skills~--they have to begin to understand data processing. They are
beginning to interface with data processing people and now their work
requires that they are constantly in touch with the computer room. This
brings about an interchange between business machine operators and computer
operators when they discuss their problems. There is presently a great
need to define the vocabulary being used and to understand the user's
problems,

A programmer is concerned with the use of setting up a system and
testing it out. He designs the instructions and sees how it works. A
systems analyst will have a BA degree and usually has prior experience in
the area of direct interface and testing.

When prospective programmers are interviewed,the first objective is

to find out if their interests are in this field. If they are hired they
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go through a training program with emphasis on the equipment used by our
company. When interviewing is done for the engineering deﬁartment, we look
at his mathematical qualifications and also at his interest in the subject
matter. In the training classes we primarily teach them a system for
programming and run through exercises to see how they do. Iater we give
them problems to do m their own.

According to Mr. R. there is a continuing high demand for well-
qualified maintenance people because there will be more of it and it will
become more complicated than it is today. There is also a need for a
middle~-skilled operator for the new equipment.

You cannot put everything on NC equipment in our line of business so
we must keep some highly-skilled machinists to handle this one-of-a-kind
work.

Key punch operators will probably diminish as voice instructed
computers are developed.

In regards to schools, there will probably be many changes in the
curriculum of secondary and trade schools. Training will have to be
adjusted to the trends of the day. The great need will come in teaching

people the parameters of the equipment.

Is Eng. Bus. Mfg. T.C.
man becomes a Ad. Syst. Financial Fab. apply all
specialist in Research Ad. Assemb. of them
any one of these Design Tooling here
functions Ansalysis Procurement
(not in lineflow Test Reliability
with other Planning
managements-- (detailed
distinctive production
career separate planning)
from the

organization)



If you are a specialist in administration there will be interface
between the IS man and the administration man and soon they both become
quite knowledgeable in each other's fields.

This interaction is definitely felt and put into practical use.
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APPENDIX III
SAMPLE OF RESPONDENTS'
PERCEPTION OF AUTOMATION CONCEFT

Question: Just what does the word "automated" mean to you?

When the tool or device that's used appears to have some unguided intelligence,
guided by some numerical things actually., Anything that's automated meakes
more problems for me, meaning need more people to do my kind of work. Makes
more work for us in the repair of these.

Self-operated, requiring little attention, except for breakdowns. Machines
are operated with tapes, but need maintenance (more than conventional).

Tape controlled. Cutters are governed by the tape--just like a tape recorder--
sends back impulses. Only company I've worked for where I've worked around
automated machines.

Something that's creating higher skilled jobs--for me it opened the door up--
that's where my opportunities came in--can open door to a lot of new and inter-
esting jobs. If it hadn't been, then I would have been laid off three years
ago. If a job is automated, it would have to be produced 10 times quicker than
a regular job--speed up in production probably 10 times. Means my job title--
means my bread and butter--without it I would be stuck in a machine shop for
the rest of my days and would, more than likely, have been in laboring class--
rest of my days.

Machine set up to operate alone with minimum amount of human labor and skill.
Less physical labor and less mental.

A machine does the thinking for a person and a lot of the manual labor is taken
out., Mass producing of large quantities. Means don't have to have as many
set-ups to make a part. Makes identical parts, little variance.

Tape machines--something where a job is done through no effort by the operator.
One that requires little or no skill. Machine work done through the use of
programmed tapes.

Machine that can run itself if you start it. No automation in my present job.
More money to the company--machines pay for themselves and they are required
in some jobs.

Require very little work to operate it, all work done for you, push-button.
Like my job now, before was in automation job, thinking of quitting.

Something done with machinery. Job makes me feel important. Everybody can't
do it. Hove to know how to handle the machinery you work with on this Jjob.
Don't really know.
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Turning products out in an automative form (least of shop aids). Higher
production. Advance.

Would be completely done by one person--machine operated by one person that
used to be done by many. Work done by many is done by one. I don't know.

I'm not quite sure--I can't explain--I can't tell you--I'm sorry, I can't
say. (Respondent became very uncomfortable and simply could not define
the word.)

Most of machinery is electrically controlled--tape controlled. Automated

equipment requires a little more concentration because machinery is more
complicated.

To me, it means my work. To me, means a person should know how to read
the prints and to do a particular automated job. Looks up to the company
and wants to do a good job for them.

Controlled by tape or electronics. Have to work on automated machines.
Have to decide difference between automated part and electrical part.

Machinery is more accurate than a human if you can get it to do what you
want it to do.

Machine where you can put a tape in and machine runs by predetermined tape;
actually all it is, is a machine where all you do is feed it parts. Some-
thing which has been computerized, pre-programmed, something taking very
little initiative on part of employees to do. Means my paycheck, lack of
timekeepers, ability to machine more complex parts, more rapidly and easily.
Whole new skill needed--more ability--where need to know more math.

Less manual labor; taking place of physical labor. Running tape machines
cut down the time you would have to take to do a job. Running these is
physically as tiring as regular machines. Sups. don't realize this.

Closer related to machinery--anything that moves. Automatically working to
plan procedures, make a set-up on a machine so that it works automatically.
They're very well equipped automatically.

Less hard work, more work done by machines. Will make job easier. Better
and faster work.
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INTRODUCTION

The Study of Skilled Workers in the Los Angeles, California
Aircraft Industry is concerned with adjustment problems of employees
who have transferred from conventional to automated jobs. It is
longitudinal in design to assess changes over time in the attitudes
of workers assigned to automated jobs. To obtain a broader perspec-
tive and to report on recent scholarly contributions in this field of
inquiry, this annotated bibliography on related literature is presented.

In the past decade there has been a growing literature on automation,
ranging from detailed case studies of particular firms or industries to
generalizations of its revolutionary impact on political and social
values, and on the economic institutions of our society. In reviewing
the numerous studies on automation,l we selected only those published
since 1955. We also restricted our selection to investigations based
upon empirical research, and which focus on specific aspects of the
phenomenon popularly called "automation." Earlier studies appear to
have limited relevance as to fundamental changes and new findings that
have emerged from recent research, and as to their rigorous differen-
tiation between the concepts of automation and technological change.

The stress on empirical research was considered desirable because
much of the literature deals with general aspects of automation, includ-
ing value judgments as to its present and potential effects on man and
society. While such judgments are important, it is difficult to assess
their validity without objective criteria and without some consensus on

what automation entails. Our interest is primarily in case studies based



upon research methodology similar to that used in this project including
reliance on questionnaires, interviews, and observation as primary data
gathering techniques. ILongitudinal studies which provide comparative
data over time are especially relevant.

Finally, in accordance with our research design, our focus here is
limited to certain specific aspects of the broad spectrum of automation:

l. The nature of change in work assigmment, job content,

skill requirements, and physical environment.

2. The effect of change in job duties on individual

attitudes and interpersonal relations.

3. Automation readiness, i.e., the personal and social

characteristics affecting attitudes.

L. Automation supportiveness, i.e., the firm's reaction

to change, its manner of introducing change, and its
attitude toward training.

This review, therefore, will exclude studies concerned with other
important aspects of automation. For example, we are not directly con-
cerned with structural unemployment, deficient aggregate demand, or
training programs for the unemployed. We must also omit studies on the
implications of automation for social and political change, and the
impact of technological change on bureaucratic organizations. We are
not now concerned with the effects of automation on collective bargain-
ing, or on job evaluation, intriguing as these subjects may be. Finally,

we do not intend to make any prescriptive or policy suggestions. This



chapter is essentially a survey and description of those investigations
on automation that are considered directly relevant and supplementary
to the findings of our study.

At the outset it is necessary to arrive at some common definition of
"automation" and distinguish this concept from other types of technological
change and mechanization. Unfortunately, there is little agreement among
the experts as to precise definitions which delineate the main traits,
characteristics, and boundaries of these terms.

This lack of understanding ZET the impact of technological

chang§7 stems from a confusion of tongues--a failure to

define terms and a tendency to lump all technological

developments under one increasingly meaningless term:

automation. A paucity of statistical data and a tendency

to ignore that which does not square with cherished pre-

conceptions is also to some extent responsible. A final

element has been the natural tendency of every expert to

examine only his own part of the elephant. 2/

Automation has become a popular word to describe almost any kind of
technological change. This label has been applied so indiscriminately
that the term has relatively little value as an analytical concept; its
use generates ambiguity rather than clarity of meaning. Only when a more
meaningful and acceptable definition becomes available will this concept
be useful for systematic research. This definition should contain a
classification system appropriate for analyzing the many forms of
technological change, as well as a general theoretical model to accommodate
the interrelationship of these various forms. An attempt is made here to
categorically define and differentiate specific types of automation and
to develop a usable classification scheme. On a general level, many

authors have sought to distinguish the onset of automation as arising

from either an evolutionary or a revolutionary process.



4
The evolutionary spproach describes automation as a logical extension
of the substitution of mechanical for human power that began when man
first developed tools to harness the forces of nature. James Bright,

for instance, devotes an entire chapter in his book, Automation and

3/

Management, to the history and evolutionary nature of manufacturing.

In his introduction he quotes Leonardo da Vinci, who, almost 500 years
ago, believed that men were working on "automation."égg. R. Crossman
observes that automation constitutes the second stage of the Industrial
Revolution. To distinguish this phenomenon from general technological
progress, he defines automation as "the replacement of human information
processes by méchanical ones.'5 He further proposes a taxonomy of jobs,
based on abstract analysis, a scheme akin to chemistry's Periodic Table,
where future jobs could be identified and their characteristics predicted.
This taxonomy would indicate the nature of further developments and
effects of automation on society.§7 Although he denies that automation
has existed for more than 500 years, he nevertheless sees it as an exten-
sion and logical development of the Industrial Revolution of the 18th
century.

Other writers perceive technological developments of the last few
decades as constituting significant breaks with the past, having revolu-
tionary effects on society and organization of work. Automation is con-
sidered not merely an extension nor rationalization of an earlier process --
it is seen as based on an entirely different principle. The varied

applications of electronics, for example, are considered to have altered

human perception, experience, and reaction to the world.



Charles Killingsworth states that automation differs significantly

from earlier forms of technology. He defines_;; as "the mechanization
7

of sensory, thought, and control processes." The mechanization of
these processes differ greatly in their impact from the mechanization

of human labor power. He warns that the importance of this distinction

is being too often neglected:

There are a great many people who argue that there is no
difference between present-day automation and what we
have always known as technological change. Some people
would even say that automation began when the first cave
man picked up & flint or a stone and used it as an ax.

I think that these people are missing the point, and that
their belief is a major source of error in trying to
discover the problems growing out of automation. gz

The revolutionary effects of automation are found in its broader applica-
bility, its speed and the fact that it is the product of a ﬁew source of
invention -~ basic science.

John Diebold also discusses the revolutionary nature of the automative
processes we are witnessing todsy. The term, Industrial Revolution, is
used not so much to describe the revolutionary machinery of the era but
rather to indicate that these machines created a completely new environ-
ment for man, a new way of life and a new outlook. He sees today's
machines as instruments of revolutionary change:

Today's machines are far more powerful agents for social

change than those of the first Industrial Revolution.

For they result from a new found ability to build systems

that process and communicate information, translate from

one language to another . . . the technology of automation

is a tool that vastly extends the range of human capability
and that will fundementally alter human society. 29



The very nature of this technology will force many to reconsider our whole
approach to work, soclety and life itself.

Marshall McLuhan is perhaps the most vocal and controversial
commentator on the revolutionary nature of technological change. He sees
each new technology or "medium" as an extension of a part of the human
body. The extension of any one sense alters the relationship among all
the senses and thereby transforms the style, content, and perception of
life. "Speech, writing, and now seeing" are noted as the revolutionary
changes in the medium which have caused fundamental societal change.
Automation, therefore, represents a totally new kind of technology:

Automation is not an extension of the mechanical principles

of fragmentation and separation of operations. It is

rather the invasion of the mechanical world by the instan-

taneous character of electricity. l97
Automation is considered a total break with past techmology; ithorientS'
man's work, actions, and perceptions in a novel way.

Viewing the problem in historical perspective may be of value in
two ways: (a) it may help determine an appropriate classification system
to analyze and categorize the various dimensions of automation; and (b)
it may provide useful clues on how one studies the very phenomenon of
automation. If the revolutionary approach is accepted, then perceptions
and attitudes toward reality are altered significantly. The motivation
of man's action in the future will be based on considerations different
from those now considered valid. If automation is indeed a revolutionary
break with the past, then the studies developing present categories and
concepts are useless and irrelevant for predicting what society will be

like or what effect automation will have on worker attitwudes. The develop-

ment of the phenomenon called automation is then analogous to a change in



the rules of the game. The very basis of rationality changes; the definition
of reality and one's orientation to it is changed. On the other hand, an
evolutionary approach affirms a linear concept of history and a positive
notion of the value of progress. Therefore, it is of utmost importance
that we recognize and delineate the implications and consequences of both
schools of thought.

Another significant approach to the study of automation involves ﬁaking
a distinction between the replacement of physical human power and mental
control, and a new organization of work and production. S. A. Fine, for
instance, distinguishes three types of automation: the substitution of
machines for 1) physical abilities, 2) mental abilities, and 3) a
combination of these abilities¥z7 Professor Killingsworth states that
automation has become the mechanical equivalent for the sensory organs
and extends man's hands and feet -- in essence, his power.lg7J. F. Reintjes
agrees with Fine by defining automation as embracing any change that
reduces the amount of human effort, mental or physical, required to do
a job.;37 The development of feedback control or "servomechanisms" adds
a new dimension to automation -- one that parallels the human neuromuscular
system. Bright agrees snd defines automation as "something significantly
more automatic than previously existed in that plant, industry, or
location."ll_+7 In order to determine if "something is significantly more
automatic," Bright developed a scale of mechanization levels distinguished
according to the source of power and the nature of control.l'27 Variations
are discussed in terms of the level or degree of automaticity, the span

or spread across the total sequence of required activities, and the

penetration of automation into the supporting operations. These categories



are meant to measure the degree of automation, not to distinguish automation
from nonautomation. There are no clear-cut criteria of what is an
automated job; there are only relative and comparative scales. There is

no basic difference between automation and general technological change:

they are considered identical forces in a dynamic industrial socisty.
An alternative method of defining automation, as introduced in industry,
focuses on its unique organizational characteristics. Michael Crozier
and Georges Friedmann note that automation does not provide man with a
nev instrument or give him some definite material power, but rather that

it consists of a new method and a different approach f; tackling those
16
problems inherent in the organization of production. D. J. Davies

identifies automation with production planning, as does P. F. Ducker, who
observes:

Automation is a concept of the organization of work. It

is therefore as applicable to the organization of distribu-
tion or of clerical work as to that of industrial produc-
tion. 17/

John Diebold was thé;§irst to link the word automation to the concept
18

of the automated factory. He calls it a new approach to production:

It is no longer necessary to think in terms of individual
machines, or even in terms of groups of machines; instead,
for the first time, it is practical to look at an entire
production or information handling process as an integrated
system and not a series of individual steps. . . . Auto-
mation is more than a series of new machines and more basic
than any particular hardware. It is a way of thinking as
much as it is a way of doing. 19/

Automation is, therefore, seen in terms of organizational change rather

than as an extension or substitution of human power or sensory organs.



We have emphasized these concepts and definitions not simply to
illustrate the diversity of approach, but to stress the importance of
how this pehnomenon is perceived and defined. The selection of one
particular perspective highlights certain problems, but may ignore
others just as fundamental in their impact on society. The problem
of definition is underscored here because a more structured and explicit
conceptualization is highly desirable and may lead to clarification of
some major inconsistencies and conflicts found in the literature. In
reviewing the current writings, however, we are necessarily working
within the structure erected by the various authors.

At the outset technological change will be treated as a '"shock" to
the social system of the firm. The section following is concerned with
the changed content of jobs and the resultant effects on requisite skills
and physical environment. Their impact on workers' attitudes and social
relationships will be taken up in the second section; and we will also
consider both the technological and human aspects of automation which
create adjustment problems for the individual and the firm. The third
section discusses those factors that influence worker effectiveness in
coping with change -- his "automation readiness." The last section
focuses on the ability of the firm to adapt successfully to technological

change -- i.e., "automation supportiveness."
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THE NATURE OF CHANGE IN JOB CONTENT AND SKILL REQUIREMENTS

Automation introduces some basic changes in job content and skill

requirements which have a significant impact on the worker. By defini-

tion automation affects a wide variety of occupational categories.

Fundamental questions explored by students of our contemporary economic

society are:

(1)

(2)
(3)

()

(5)

(6)

(7)

(8)

(9)

(10)

What is the impact, i.e., the scope and penetration of
automation in our society?

What is the real nature of the change in automated jobs?
Has work under automation become more interesting,
complex, skilled, demanding--or is the reverse true?

In specific situations, what are the trends in the
change of job content?

Have requisite skill levels increased, decreased,
bipolarized, or converged?

Has the traditional classification of jobs into
unskilled, semiskilled, skilled, and professional
occupations become obsolete?

Whet classifications now call for different or higher
educational and training requirements due to automation?
Are there significant training and skill differences
between operator and maintenance positions?

Is it valid to consider changed skill levels as a
problem unique to automation?

Finally, are there significant changes in the employee's
physical working environment due to installation of

automated equipment?
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In treatiqg the changing nature of job content and skill requirements,
we are concerned primarily with the following: (1) The impact of auto-
mation, itstscope and penetration; (2) Changes in job content; (3) Changes
in job classifications; (U4) Changes in training and in types of skills;
and (5) Changes in the physical working environment. Although these

topics are covered in many studies of automation, our selection in limited

to- those reports which have devoted primary attention to them.

1. Automation: Its'Scope and Penetration
Over thé pastldecade, mdny'wrifers have expressed alarm at the rapid.
advance of automation and havé sﬁeculaﬁed as to itsipotentially devaétating
impact on nan and s6ciety; Although the phenomenon of automation per se
is‘important éhd its effectsmay be‘revblutionary, ﬁhere‘is.little
éoncrete evidghce to support'thefconcluSionaof whqleéale and repid
peﬁetration'of'autdﬁatioh in our sgciety. On_the cbntrary, most ;tudieé
'dealihg with the-qgantitative aspec£s-conclﬁde that the spread of‘autom
mation inucbntemporary Américan indust?y is élow and relapively'limited;_
Tﬁe gulfibefweed what is scientifically poséibie and what is economical1y
feasible remainé very great.. " | |
Estimates‘of the'trend toward automation, or of its total impact,'
vary from §ne'writer t5 another. Mansfield states that the average ra?e
of %echnological change-in‘the United States is 1.5 percent to 2.5
pefcent ﬁer year; but hé quickly adds that this rate varies ffom industry
to industry.ag7 Silberman, attempting to refute the "myths" of automation,
fefers to stati;tical data that indicate.an opbosite-trend,i.e., an

increase in blue-collar employment. If so, this trend poses some fundamental
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217
questions about the speed of autometive penetration. Others prophesy

that automation will spreed rapidly--much more so than major technological
advances of the past.2g7 Such sharp diversity of opinion reflects the
controversy over terminology as well as the scope and size of the

problem and the difficulty of quantifying the momentum of automation's
spread. It also highlights the limited research in this highly complex
and confused area. However, in identifying changes in skill level as

well as their impact on the labor force and in formulating effective

training programs, the question of automation's scope and penetration

must be faced realistically if we are to develop adequate manpower policies

for the future.

2. Changes in Job Content

A number of researchers have assumed that the introduction of complex
equipment must be accompanied by an increase in demand for higher skilled
workers to operate and maintain the ﬁew facilities. However, a more careful
scrutiny of the evidence indicates this assamption must be questioned.

A slightly modified version of this approach appears in the recent
literature on automation. Bok states that rather than dramitically raising
skill requirements, automation does not call for significantly greater
skills; it indirectly helps.to raise skill levels because displaced workers
were engaged in low-skill .tasks. Van Auken concludes that a shift to
higher skill levels take place over time; that the relative proportion of

23/
skilled jobs is increased. Sultan and Prasow, in The Skill Impact of

Automation, cite Bureau of Labor Statistics studies indicating that the
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introduction of computers in offices does involve upgrading of skills,
but that this upgrading is achieved by less extensive use of unski&led
workers rather than by a significant increase of skilled workers.g_/

S. A. Fine as well as Sultan and Prasow suggest that the introduction
of automation causes, paradoxically, a simultaneous increase and decrease
in the skills required for automated jobs. They propose a bipolarization
theory of the work force. In a longitudinal study of 132 workers from
electronic tube computers and steel manufacturing companies, Fine found
a bimodal split into "low and high functional level jobs." The former
required less education, ability, responsibility, and training; whereas
the latter called for a significant increase in knowledge and intellectual
capabilities.gé/ Likewise, Sultan and Prasow conclude that the skill impact

of automation follows the contours found in the bimodal distribution of
skills:
() ()
26/
. less skill more skill

However, Crossman, Laner, Davis and Caplan challenge the bimodal
distribution of skills theory and conclude that there is a convergence
instead. They state that the absence of lower skill levels is due to the
fact that other processes were already highly mechanized. They note that
at the other extreme, absolute per unit-labor requirements in top skill
groups decreased, thus establishing that advanced technology does not
substantially raise requirements for highly skilled personnel. They found
that the mean skill levels increased except in the technologically highly

21/
developed aerospace industry.
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3. Changes in Job Classification

Other authors argue that changes in skill levels involve differernc.s

in kind, not in degree. Goodwin, in his study of autometion pilot precjecie,

finds inappropriate the entire concept of higher skill requirements. Rather,
the changed skill requirements reflect the altered compcsition of the worl:
force in an automated plant.g§/ Walker also states that automation calls
for skills different in kind, not in degree.gg/ He further suggests tha’
jobs should be designed and engineered in a novel way that will eliminatec
much of the difficulties now found in automated production; jobs should o=
redesigned and redefined to reflect skill and task changes.ég/

L. Levine, after reviewing nationwide case studies for the U.S.
Department ci Labor, proposes a completely new scheme of job classificaticus
to assimilate and reflect th: cherzing nature of jobs in an automated
socizty., Results of his studies indicate that the changed occupetionel
straciure has altered the association of ecertain vocatlions with specific
industries. He notes that many job classifications row have an intc:-in-
duetry characher, which ellows for worker mobility among distinctly difter-
en* industrial processes. Technological change is transforming the very
content of o>:rapation:. Recognizing this change in joL content, the U.S.
Deperiment of Labor, Iuresu of Employgment Seceurity, revised its Dictionary
of Occupations ard abandoned the treditional occupational ciassification
strvntuve o unskilled, semiskilled, and skilled. Tnsbtead, all occupaticns
vertaining ©o a particular work method are listed in the same gruup and cre

1

ordered by levels of ccuplexity. The revised Dictionary of Occenpations

also relates jobs more clos»ly o the education, work method, and technical
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knowledge required. The groupings represent a more accurate picture

of possible job ladders from entry through maximization of particular
skills and promote greater worker adaptability and ease of transfer

from industry to industry where given skills are relevant. This revision
represents a significant break with past concepts of the occupational

hierarchy.

k. Changes in Types of Skills: Operational vs. Mechanical

In the above discussion, the impact of automation on skill levels
was explored in terms of its general effect on the labor force. However,
little effort was made to accurately define the term "skill level." If
we examine clogely the components of this term, as was done in many recent
case studies, we find that skill is a blending of several elements--manual
dexterity, knowledge of the art, knowledge of theory, comprehension, and
decision-making ability.ég/ In another study "skill" is described as
including general educational development, specific vocational preparation,

33/

aptitudes, temperaments, and worker functions. The required skills vary
from one industry to another and from job to job. 7

Several case studies make important distinctions in the skill require-
ments for different types of job as to the components of the job and the
classification of skills. The majority of studies conclude that skill
requirements for operator jobs (direct labor) have decreased, whereas
those for maintenance and mechanical jobs (indirect labor) have noticeably

3

increased.

The authors of two research reports disagree with this conclusion;

they conclude that there has been no substantial change in occupational
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content. Horowitz and Herrenstadt compared skill requirements of the
late 1940's with those over the next fifteen years--five industries,

same occupations--and found that overall changes during that period had
been remarkably small. Although they acknowledged there was considerable
change in specific occupational requirements, their findingg were con-
sidered inconclusive with respect to overall skill levels.é—/ Their studies
indicate that in some cases skill levels have increased and others have
decreased. This dichotomy again emphasizes the distinction between
operational and mechanical -skills. The conclusion that skill levels

have not changed during the fifteen year period would indicate the
limited penetration of automative techniques, rather than a refutation
of the possible differences and changes in skill levels in those jobs
that have been automated.

Closely related to the matter of determining the change in skill
level is the problem of distinguishing between partial and fully sutomated
plants. The skill levels demanded of workers depend largely upon the
extent of automation in the plant. Bright suggests that the gulf between
partially and fully automated plants significantly affects skill require-
ments.QZ/ Lipstreu and Reed conclude that for those jobs where humans are
the "closing control loop" the skill demands are higher; automated tasks,
including complete feedback, have lower skill requirements.éé/

Thus, the determination of a change in skill requirements depends
upon: (a) the type of task in question, i.e., operational or mechanical; (b)
*he penetration of automation in production methods; and (c) the degree

of automation in a given plant. In the case studies mentioned, there

is general agreement that required skills for operators have decreased,
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while those for maintenance and mechanical tasks have increased. Althéugh
this conclusion does not lead to any comparable generalization as to the
impact of automation on society as a whole or on skill levels in general,
these small changes do have an important effect on training, retraining,

and educational requirements, to be examined in greater detail in Section IV.

5. Changes in Physical Environment

So far we have discussed changes in the content of automated jobs--skill,
as well as intellectual, attitudinal, and temperamental characteristics.
However, the change from a nonautomated to an automated job obviously
involves more than a possible change in skill level. The new method affects
the physical envVironment and surroundings in which the individual works.
Environmental factors, such as lighting, noise level, safety, ventilation,
and cleanliness can all have an important impact on the worker's attitude
toward his job.

Many of the researchers refer to environmental changes as constituting
significant differences between automated and nonautomated jobs. Automated
plants are noted for their newness, better space arrangements, improved
lighting, cleanliness, and more desirable safety and health conditions.

Many automated jobs are performed in air-conditioned monitor rooms where
tasks are performed by means of remote control; such mechanization inevitably
results in better safety and health conditions. Ventilation, temperature,
humidity, and noise thus may become less significant in affecting the
workers' performance. A cleaner and healthier working environment can be

considered a positive contribution of automated jobs.
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In this section we have discussed the nature of change in the automated
job--its content and physical environment. The direction of change in skill
levels is still strongly debated. The experts have reached little agreement
on the controversy of bipolarization or convergence of skill levels due to
automation. Others reject the evolutionary view of gkill changes and argue
for an essentially revolutionary position, i.e., the gkills have been altered
so radically that questions pertaining to degree or level of change is
unrealistic.

At a lower standard of abstraction, researchers generally concur that
the sgkills required of operators have decreased, whereas those for main-
tenance employees have increased. However, the scope and penetration of
automation itself may seriously limit any implications or conclusions that
can be drawn from this statement. Again, research findings are too
fragmentary, concepts too ambiguous, and scope is inevitably time-bound.

We focused on the nature of modification in job content in order to
explore fundamental changes that may affect attitudes of the worker toward
automation. These changes constitute important variables that should be
considered in any long-range planning of educational and training programs,
as well as in the introduction of automation itself. We now turn to an

analysis of the effects of task change on employees' attitudes toward their

Jjob and fellow workers.
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ITI. EFFECTS OF BASIC CHANGE ON INDIVIDUAL ATTITUDES

ARD INTERPERSONAL RELATIONS

The worker's ettitude towards his job is influenced by many factor:z.
In this section the impact of automative change oun the employee's working
environment and job content will be examined as it affects his attitudes to¢
his job, his work community, and his own social relationships.

Changes in the Individual's Relationship to his Work

We havaz reviewed literature relevant to the following questions:
1) Does the worker enjoy and want "larger," more complex, and more
varied tasks? 2) Do the new jobs involve more or liess repetitious tasis?
3) Can the worker identify more easily with the overall production process
and organization? U) Do the new tasks increase or decrease boredom?
5) Are the responsibilities of the worker increased by automation?
6) Does he experience increased anxiety and tensions? 7) How does
i,h2 technologicul change alter his perceptions of his prospects for
advancement?

le have already discussed the implications of technological change
on level and type of skills. But requisite skills are only one aspect
of what industrial relations specialists mean by "job enlargement,” a
concept which includes the freedom the worker has to bring his abilities
to bear on more cowplex and varied tasks. Job enlargement is also often
associzted with a number of more objective characteristics, such ag the
rate and renetitiveness of the tasks, their relationship to the total
nroduction process, the worker's degree of autonomy 15 very his work,

and the amount of perscnal interastion allowed.
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Production-line jobs are usually considered to be extremely "small,"
and some writers have viewed automated production in terms of "saving"
the worker from the specialization and the forced pace of assembly-line
tasks. Two questions arise in this regard: First, do workers really
want enlarged jobs? Second, how does automation affect the "size" of
tasks? From interviews of workers in a radio-television assembly plant,
M. D. Kilbridge concludes he found reason to doubt that workers either
degire more encompassing jobs or want to work at their own pace. It is
possible, however, that research methodology and open-ended questions
have influenced this coaclusion and contributed to these results.gg/
Turner and Lawrence have devised another method of apvroaching the
problem.&;/ Pased ¢n the assumption that the technological elements are
cruclal in determining the content of jobs, they developed a requisite
task attribute index based on quantifiable characteristics of jobs. The
general clements considered in the index were activities, interaction
with others, and mental states. The worker's responses were measured in
terms of two dependent variables, his attendance and his expressions of
satisfaction. The researchers hoped that this approach would lead to
generslizations that extend beyond a single technology, industry, or
rcgion. A sample of 500 workers was chosen from 47 jobs in eleven different
cowpanies., High values on the index, generally, were associated with
high attendance rates and strong expressions of satisfaction. C. R.
Walker, in a similar approach, suggested eight criteria for evaluating
Jjob enlargement. They extend beyond the requisite task attribute index
and include such elements as the style of supervisory and managerial

coutrol as well as the relationship of the work to personal development ,
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Walker reviewed a number of completed case studies of plants in various
industries which employed diverse technologies and found a geﬁeral
relationship between job enlargement and worker satisfaction.—g/

While research continues on the relationship between job enlargement
and worker satisfaction, the second question, "How does automation affect
the 'size of tasks?' "needs to be answered. Many writers have commented
on specific aspects of that problem. We will discuss their findings in
relation to some of the more important elements associated with "job
enlargement."

Production~line methods that were introduced into an increasing
number of industries during the first half of this century divided the
work into simple and repetitive tasks. While much professional interest
has now shifted to production processes that involve "feedback,"
production-line methods have nevertheless been extended. For example,
Baumgartel and Goldstein report on the change in workers' attitudes after hg/
limited assembly-line processes were introduced into an airline repair shoﬁf'
They observed increased worker dissatisfaction, a lower evaluation of
skill levels, and a reduction in aspiration levels. Alain Touraine et al
have identified this process as a phase, "the fragmentation of work, in the
process of technological change, in which the worker loses his autonomy and
control over his work."ué;/ They argue that a second stage, the reintegration
of work tasks, follows, in which the machinery becomes autonomous of the
worker and he loses some aspects of his occupational specialization. 1In
this phase the unit of production would no longer be the job, but a more

composite entity. However, Walker cautions that a high-level of technological

development may be necessary before such reintegration takes place, noting
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Lhat in the steel pipe plant which he studied "partial” automatizg of
equipment retained a great deal of repetitious work assignments. .
Where repetition can be eliminated, greater job satisfaction may result.
Faunce, in his study of "Automation and the Automobile Worker" points
to the elimination of routine material handling as the most positive
influence on workers! satisfacticn.ﬁé/

Many researchers have also expressed the hope that as technological
change continues and workers are increasingly freed from the repetitive
nature of their tasks, they would experience greater job satisfaction
through increased identification with the process as a whole and with
the final product. Lipstreu end Reed, in their study of increased auto-
mation in a bakery, state, "an interesting generalization which may be
drawn . . . is . . . that, as the degree of automation increases, more

b/

Helfgott believe that the workers® opportunity to relate to a larger

worker satisfaction and involvement may be generated.' Beaumont and
segment of the manufacturing process may not only increase their satis-
faction directly, but also indirectly through the formation of and
participation in more cohesive work groups. But they caution that the
possibility of worker identification with the larger process depends

not only on the technology, but also o&E§7e workers'! sbility to understand

the production process in its entirety.

Ti:cre seems to be agreement that the repetitiveness of production-
lire work is extremely dull. But while the transition to automation may
reduce the amount of routine work in a plant, it may also substitute one

Lo/
kind of boredom for another. As the amount of technological change



increases, equipment takes over more of the mechanical and sensory functions
previously performed by the operator. His tasks shift from active involve-
ment to passive observation and making such corrections as may be needed.
Many operating jobs involve short periods of intensive activity, coupled
with longer periods of idleness. If the worker is isolated from fellow
workers, a topic that will be discussed later, the problem may be compounded.
The boredom may affect maintenance personnel as well as operators.
Maintenance work 1s minimal between breakdowns of equipment, but rapid
action is reeded when breakdowns occur in order to reduce "downtime."zg/

Another, more controversial, question is related to the change
in the nature of jobs described above: Is the "responsibility" of
operators increased by technological change? TFaunce reports that
workers in the automated plant he studied felt their jobs involved
greater '"responsibility" and caused increased anxiety.zl/ For the
purpose of this chapter, we have defined responsibility as the degree
>f decision-making authority delegated to an employee in the performance
of his job. Although mistakes by an operator of automated equipment cean
e extremely costly, his permitted range of responses is usually limited.
Since his decision-making authoxity remains highly circumscribed, he
canrot be said to have general responsibility in the same sense as the
term is used in management.

Nevertheless, operating persomnel must remain continually alert for
rossible malfunctioning of an automated process and be able to act rapidlr
in order to prevent costly mistakes. It was consistently reported in the

case studies reviewed that increaesed anxiety and tension resulted from
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52/
operating automated equipment. Beaumont and Helfgott indicated that

this anxiety may be so great that former "operators" cannot adjust to
automated jobs.237 It is not clear whether the increased tension and
anxiety are permanent phenomena or transitory effects accompanying the
introduction of new equipment. Walker notes that while the demand for
continuous alertness was at first the most repugnant aspect of the new
Jobs, it later provided the greatest source of satisfaction for the workers.
It is not clear whether all, or only some, of the new jobs will increase
the operator's feelings of tension. As mentioned before, Fine, in his
discussion of bipolarization of skill levels, distinguishes between low and
high functional jobs; the former can be expected to be less, and the latter
more, tension producing than nonautomated jobs.5E7 The increase in anxiety
and tension may account for the fact that workers often find their jots
tiring after the introduction of a technological chanée, though the
requisite physical effort has been greatly reduced. Lipstreau and Reed
found in their study that the minimization of fatigue was completely
offset by increased mental and emotional fatigue.i§7

Thus far we have discussed the worker's relationship to his job.
Before proceeding to the literature on the worker's social relationships,
we will mention a few studies that have dealt with the impact of automation
on his perceptions of opportunities for advancement. Walker reports that
workers in the steel fabricating plant he studied felt that their prospects
for advancement were limited by technological change. i§7 Lipstreu and
Reed heard the same sentiment articulated by the workers they interviewed.
These authors, perhaps overgeneralizing, argue that automation will widen

57/
the promotional "gaps" between various levels of an organization.
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Ida Hoos has found similar attitudes prevailing in a different industry.
In her article "When the Computer Takes Over the Office," she tells of

58/

keypunch operators who see themselves in a dead-end occupation.
However, though technological change may diminish an employee's advance-
ment possibility, it may increase his job security due to more rigi%

59

manpower requirements after the introductory period is completed.

Changes in the Individual's Social Relationships

The impact of technological change is not limited to its direct effect
on the worker; it can also operate indirectly by modifying his relation-
ship with his fellow workers, his supervisor, his family, and the
community in which he lives. The discussion of the relevant literature
will focus on a few basic questions: What is the impact of technological
change on the cohesiveness of the employee's primary work group? How
does it affect his relationship with his supervisor? How will it influence
his family life? Does technological change affect his perceived status
in the community.

Little is known of the impact of technological change on the cohesive-
ness of the primary work group; no genersl trend is yet discernible from
case studies of plants in various industries. The answer to the question
appears to be highly dependent on the specific nature of new technology
introduced. In their study of the conversion from shop to semi-production
line methods in an airline repair shop, Baumgartel and Goldstein found
that employees' freedom and ability to interact were restripted.697 Faunce,
in his study of technological change in an automotive engine block factory,
which primarily involved reduced handling of materials concludes ". . .

there was a decrease in opportunity for social interaction, that the
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interaction which occurred took place within smaller groups of workers, and
that there was less ept 20 be identification with a particular work group
in the automated plant." —£7 He further found a high correlation between
the amount of social interaction reported and workers' expressed level

of job satisfaction. Beaumont and Helfgodt visited the same factory

in preparing Management, Automation and People. While both management

and workers admitted thaet there was some truth in Faunce's conclusion, a
majority of the operating personnel interviewed indicated that they
preferred their present automated 30b.6g7 Walker, in his study of a
"semi-sutomated" stedl pipe mill, noted that the employee's primary work
group maintained its cohesiveness.63 In the bakery, studied by Lipstreu and
Reed, the"level of automation" achieved varied from one department to
another. No department had a completely self-regulating process when
the conversion was completed. The authors observed that after the change
the amount of communication between workers had been drastically reduced,
a fact that they attribute to the greater physical isolation caused by ths
new machines.6h On the other hand, Mann and Hoffman, in their study of
automation in an electric power plant, observe that workers had greater
opportunity for interaction than at a comparable conventional facility.6§7
They further argue that the mutual problem of mastering the new technology
resulted in greater interdependence among workers.6§7

Evidence of the impact of automation on foremen and first-line super-
visors is more conclusive. As early as 1955, H. C. Craig recognized that
supervisory adjustments were among the most difficult personnel problems
created by the transition to automation.617 Bright also found strong
evidence that the impact of automation on foremen was more significant

68/

than on workmen. Automation demands both greater technical knowledge
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and social skill of the supervisor. To retain the confidence of his wgrk
group, he must acquire a fundamental understanding of the new process. 27
He also is likely to be given additional responsibilities. The advanced
scheduling of productive activities often must be more precise, and
frequently the supervisor's responsibility is enlarged.zg7 It is not
surprising that, as Lipstreu and Reed observed, the new processes shifted
the foremen's attention from people to machines, and the workers felt that
no one was concerned about 1'.hem.7!:7 At the same time much more is demanded
of the supervisor's human relations skills. Technological change often
decreases his span of control and increases his interdependence with those
he supervises.zg7 Lipstreu and Reed note that after the transition workers
were more likely to go to their foreman rather than to their union steward
when a difficulty occurred.737 Mann and Hoffman found in their study of
electrical power plants that employee satisfaction showed a higher
correlation with the supervisor's human relations skills than with his
technical or administrative competence.757

With these greatly increased demands on both the technical and social
skills of the supervisor, it is not surprising that both managers and
workers have complained about his performance. Bright reports that some
managers felt that "old" foremen lacked alertness, perception, and judgment
regarding the new equipment and did not understand the complications of
"downtime," 727 Several studies have reported dissatisfaction, in one way
or another, of workers with their supervisor's behavior.7§7

Our survey of the literature has left at least two important questions
regarding adjustment problems of supervisors unanswered. We found no

discussion of whether the increased demands on the supervisor are temporar:

or permanent. After he has mastered the new technology, does he again
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orient himself to human relations? Or are the demands such shat he must
continually devote a larger proportion of his time to problems like planning
and scheduling? It is also not clear to what extent the problem of super-
visory adjustment is peculiar to automation. Baumgartel and Goldstein,
in their study of a much "lower" level of technological change, found

7/
similar difficulties.

A worker's social relationships extend beyond the plant to his family
and his community. While the impact of technological change on these
relationships will probably be less intense, it may be more pervasive.

A few of the more important implications are noted.

Automation involves a more continuous production process and a more
intensive capital structure. The high cost of capital and the increased
expense of starting and stopping the production process usually make shift
work more likely,7§7 in offices as well as in factories.727 Increased
shift work may make family and social life more difficult; it may also
interrupt the pattern of the worker's life. Technological change may
further affect the worker's perception of his status in his community.
Lipstreu and Reed note that the employees' evaluation of the company's
community image showed a significant decline during the transition to
automation.ao While these authors believe that this reaction is due to
increased employee dissatisfaction, Clark Durand finds that a reduction
in workers' pride in their work may also be associated with a reduction

81/
in the level of skills required by their jobs.
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ITII. AUTOMATION READINESS:

PERSONAL AND SOCIAL CHARACTERISTICS AFFECTING ATTITUDES

Thus far we have summarized our current knowledge of the impact of
technological change on the physical and social environments of the worker.
In this section we will discuss the literature pertaining to some indivi-
dual characteristics of the worker, which may influence his success in
meeting change.

An individual brings many personal characteristics to his job. They
include his age, his character, his socio-economic background, and his
educational achievement. From our readings we find that their effects on
the worker's ability to meet the challenges of technological change have
not been systematically investigated. Rather, comments on one or another
aspect of the problem are scattered throughout the literature. The
following is a summary of what appear to be the most relevant and important
personal and social characteristics, which influence attitudes towards chanse.
Age

Technological change creates problems for both young and older workers.
Perhaps because the difficulties of the latter are generally considered to
be greater, the literature has devoted more attention to them. No definite

conclusions, however, have emerged. In A Study of the Impact of Automation

on Federal Employees, age is found to be a "prohibitive factor" in adjusting
82/
to change. On the other hand, Olive Banks found that age was not a

significant factor in WO%E;r resistance to many job alterations caused
83
by technological change.
Going beyond general judgments of older worker adaptability, the

researchers concur that older woskers have particular difficulties with

retraining which impedes successful adjustment to change. Often their
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levels of general education are below that of younger people, and,
consequently, their abilities to benefit from a rapid retraining program
are more lim:i.'l:ed.&+ Since younger people learn faster, older workers,
if retrained in a group that includes all ages, are likely to find this
experience particularly frustrating.a§7 Automation, moreover, often
requires a higher propostion of maintenance personnel. Lipstreu believes
that the older worker may not be well oriented to retraining for this
type of work. He argues that consequently plant managers will be faced
with the unpleasant choice of either having inadequate maintenance
personnel or downgrading older workers.86

Younger people have other advantages in adapting to technological
change. They are generally more mobile than older workers.827 In addition,
it has been found that boredom and tension often associated with automated
Jjobs do not affect them as adversely as they do the older workers. 8§7
However, because they usually have less seniority, they are the first to
be laid off if technological change entails a reduction in the work force.827

Age is directly correlated with both mobility and expectations of
the value, desirability, and prestige of a new job. It is a significant
factor in determining attitudes towards change. Studies have shown that
occupational mobility is inversely related to the worker's age.997 The
advantages of seniority, limited job expectations, and a consideration
of prestige and job security all combine to induce the older worker to
remain stationary -- to maintain the status quo. Although his job

expectations are not necessarily lower, they are different in content,

and in general he is more opposed to technological change.
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Personality Characteristics

In their study of bank clerks, Dean Champion and Edward Dager
attempted to correlate scores on Cattell's personality questionnaire
with successful adjustment. They found positive relationships for such 27
characteristics as "aloof and cold," "enthusiastic," and "thick-skinned."9
Although these are interesting results, they may not be representative of
workers undergoing automated change becsuse of the small sample size
involved.

The worker's mental ability must also be considered. After reviewing
psychological trends on the relationship between intellectual capacity and
occupation, Henry Winthrop concludes that most semiskilled production
workers either have too low a minimum critical range in IQ to permit
successful retraining for skilled maintenance positions, or they do not
employ their maximum ability in their present Jobs.9g7 In the latter
case, he wonders whether such workers have levels of aspiration sufficient
to motivate retraining. It should be noted that Winthrop's conclusion
concerning the possibilities of retraining depends on his assumption as
the nature of change in skill levels.

Socio-economic Characteristics

The more "visible" socio-economic characteristics have been investi-
gated in greater detail than personality factors. There is general
agreement among experts that automation adversely affects women workers.
Advanced technology has a detrimental impact on female factory employees,
Beaumont and Helfgott assert, largely because it decreases the number

of semiskilled machine operator jobs -- occupations in which traditionally
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a large proportion of the female labor force was employed.  Women may
also be displaced in the office as well as the factory due to the

introduction of automation. Ida Hoos has estimated that féi7every five
ok

office jobs eliminated by automation only one is created. When layoffs

occur, the relatively lower mobility of women makesadaptation more

95/
difficult. Also, they may be adversely affected by the increase in

shift work that often accompanies automation, because some states restrict

96/

women's hours of work.

Another socio-economic variable hindering adjustment to automation
is race. Beaumont and Helfgott suggest five reasons why Negro employees
may be disadvantaged by technological change:

1. Nondiscriminatory hiring policies are of rather recent
vintage, and Negro employees are, therefore, invariably
the low men on the seniority pole and thus most vulner-
able to displacement.

2. Company efforts to aid displaced Negroes in finding other
employment locally often run into discriminatory practices
in the wider home community, particularly among small
companies and among some craft unions.

3. Although Negro employees, particularly the younger ones,
are most willing to accept interplant transfers, some
companies have found the citizenry of the community to
which they are being relocated quite vocal in its
objections.

L., The employment of Negro workers in manufacturing industry
has been concentrated in unskilled and semiskilled job
categories -- the precise areas that are shrinking the
fastest.

5. Even where companies are willing to upgrade employees
into skilled trades, and engage in retraining to do
so, they find that vast numbers of Negro employees
lack the educational background to qualify for such
training. 97/

However, when Negroes can retain a position within a plant, they may be

98/
more satisfied with their automated jobs.
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Other socio-economic variasbles have also been evaluated. Faunce,
in a study of employees of a midwestern insurance company, found that
a higher social class position was associated with a more favorable

99,100/
attitude towards change. He concludes that individuals who
identify with the working class may be more conservative towards change
affecting their jobs. Faunce also discovered that a rural background
correlated with a less favorable attitude towards change.lq£7 This result
agrees with findings in his study of an automotive engine block factory,
vwhere workers with rural backgrounds were more dissatisfied with automated

102/

Jjobs and preferred nonautomated ones.

A higher level of education aids the worker in coping with the
problems of technological change. As mentioned in connection with older
workers and Negroes, it often contributes to the success of retraining
programs. Also, more education is positively correlated with greater
mobility, another factor that facilitates adjustment.lQ37 Faunce found
the more highly educated were moreglikely to accept willingly a change

1oL/
in job content.
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IV. AUTOMATION SUPPORTIVENESS AND WORKER TRAINING

The firm's managers are usually the individuals who instigate and
communicate the introduction of technological change. They must plan
ahead and be ready to meet the problems of change when they arise. Two
areas where much can be done to make the conversion to technological change
more successful are the method of introduction and worker training.

F. C. Mann and L. K. Williams, among others, have recognized that
orgenizations vary in their capacity to absorb new technology without
serious disruption.lgé/ They argue that difficulties are likely to occur
when an organization has serious morale problems, a history of failure to
manage innovetion, or managerial talent adequate only to maintain existing

operations.

Method of Introduction

The method of introducing automated equipment can have permanent as
well as transitory effects on the firm.égé/ Good planning and the amount
of information given to employees about an impending technological change
can aid successful adaptation. The researchers cite a number of examples
of increased employee resistance and a decline in morale where rumor and
uncertainty have developed, either because of a deliberate policy of
secrecy or because of unexpected delays in implementing the change.égl&lg@/
On the other hand, preliminary information allows the individual to 'build
his security.” The effectiveness of communication varies with the stage
reached in the process of introducing sutomated equipment. It las been
shown that its influence is greatest when the individual is just becoming

109/

aware of the possibility of change.
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Management need not limit itself to the usual information channels.

A pilot project often helps employees visualize the new working condi-
tions.lég/ Another useful technique 1s employee counseling.l}l/ Preparing

a work group for the introduction of automated equipment can extend beyond
providing information; workers may be allowed to participate in the planning
and decision-making processes, which may reduce resistance to change,
increase job satisfaction, and minimize the decline in'productivity that
usually accompanies a technological change.égg/

The majority of studies favors and recommends a close working
relationship between managers and operators, and an early involvement of
operating personnel in both the design and implementation stages. The
worker's reaction to automation depends upon how clearly he perceives
automative change and accepts its causes, consequences, and goals. The
crucial role of participation is underlined by Edgar Huse in his study of
an Integrated Mamufacturing System (IIS) that was introduced into a non-
sutomated plant. He quotes & production clerk on the significance of
involving operating personnel:

It is probably the most essential recommendation of all, since the

IIS will succeed or fgil as a result of the acceptance by users, not

by top management.l
The "hard work and sincere effort" of affected workers does not guarantee
the success of an automated program.ilk/ The involvement of employees at
all levels is necessary to gain acceptance and generate positive attitudes;
but, it is most important to make the worker "see' the new system so that
necessary modifications can be made in design and implementation procedures.

Huse further hypothesizes that the necessity of training varies

proportionately with the amount and intensity of work-force involvement:
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The types and kinds of training that are given to operating personnel
will depend, in large measure, upon the degree of_ involvement of the
operating personnel in the design of the program.llé/
The existence of an integrated team effort may render training programs
unnecessary.

However, the success of this approach may be negated by a high
mobility rate among employees and managers. Huse cites the high turnover
in the task force, more than 100 percent, as a crucial factor in the low
efficiency and slow progress of 1IIS. Mass exodus of employees means a
significant loss of information and data, a time lag as new personnel
relationships must be established, and a repetition of the entire process
of negotiation since a new man is likely to be suspicious of any commitments

116/

Furthermore, the timing of introducing automated equipment may

made by previous employees.

decisively influence its successful operation. Several studies point to
difficulties caused, for instance, by strict adherence to a time schedule
despite technical difficulties and delays in programming and computer
rerformance. The strain on the programmers was exacerbated by pressure

ur/

and the need for modifying the implementation of programs after their

from management. Huse recognizes the significance of the timing factor
initial installation. It is desirable to esteblish realistic goals and
expectations which allow for flexibility not only in production but also in
personal adjustment.. The cost of too much pressure can be high--as that
sign in that office said--

Why is there never time to do it right the first time?

and
Alwvays time to do it over?llé/



37

Worker Training

Training and retraining problems arise in the work force due to
specific changes in skill levels, heightened by the degree of general
penetration of automation in our society. In discussing individual
adjustment problems to automated change, we will focus on the following
areas: (1) Training requirements for automated jobs; (2) Types of training
programs; (3) Who should be trained; (4) Effects of training programs on
workers' attitudes.

There are numerous studies of training programs, many devoted to an
analysis of govermment-sponsored retraining programs, both in the United
States and abroad. Retraining has been a general governmental policy to
eliminate structural and temporary unemployment, but these aspects of the
problem are not considered in this brief review. Rather, we are concerned
with training programs which firms have developed and implemented as part
of company policy to relocate workers displaced by the introduction of
automation, and to train new employees for automated jobs.

1. Training Requirements for Automated Jobs

When automated equipment is introduced into a given plant or industry,
certain skills are needed to operate and service this equipment. Manage-
ment is faced with the following questions: Can the present labor force
be trained, or is it necessary to hire new employees? Is training a
requisite for employment? If so, how does the training requirement differ
from the general educational requirements of the job?

The concepts of training and education are closely related. Education
refers to the general background and schooling completed before entering

employment; it encompasses formal schooling rather than personal growth or
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ad hoc courses given by employers. Training, on the other hand, conceptu-
alizes specific instructions for a particular task in the factory. Education
and training are interrelated, and a certain level of education is often a
requisite for training programs.

For automated jobs this interrelationship becomes crucial. Researchers
agree on and stress the need for greater technical competence, greater
skill flexibility, and more general knowledge for such jobs. Flexibility
in knowledge and attitude allows the affected worker to adapt more readily
to automated change. Fine notes that higher education is needed for auto-
mated jobs, but he also stresses the desirability of a broad understanding
of the production process.lég/ Faunce, in a statement before Congress,
emphasizes the necessity of a broad education that allows for flexibility
in assuming a wide variety of tasks.lgg/ As mentioned before, the U.S.
Department of Labor, Bureau of Employment Security, has revised its
Dictionary of Occupations, listing specific educational requirements for a
number of jobs.;g;/

This "coupling" of education and training has also been stressed in

the Manpower Report to the President. The authors express the hope that

the "population's educational level will accelerate and future labor force
entrants will have the necessary general educational prerequisites for
skills, training and employment."lgé/ The emphasis on general educational
edvancement reflects the necessity of flexibility in attitude and skills
that is mandatory for automated work. Automated jobs require greater
understanding with more emphasis on why rather than how.

It is further significant to note that studies of the changes in

skill levels show that educational requirements have increased while training
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requirements have decreased.}gé/ While these findings may affect only a
small portion of the labor force, researchers continue to report on the
educational increase/training decrease dichotomy and recommend that training
for technical occupations be left to the general educational system.lgg/
This observation would indicate that education itself may be more important
as an adjustment to automated jobs than specific classroom or on-the-job
training provided by the industries.

2. Types of Training Courses

The necessity of more education does not eliminate training needs.

In some instances specific training becomes more velusble as a means of
orienting an individual with a general education and theoretical under-
standing of a process to a more specific and concrete task. Or, training
can be of a psychological nature aimed at adjusting the individual to his
new surroundings and duties. Training courses can be classified either as
to what is taught, i.e., motor, cognitive, or behavioral skills,}gé/or as
to who is taught, i.e., vocational training f&r adults who have never had
any specialized skill or training, retraining of persons possessing an
obsolescent specialized skill, or further training programs for persons
whose skills have become rusty or require adaptation to changes in technol-
ogy.;gé/ Both approaches are interesting; each type highlights a different
set of problems and factors that need to be considered.

Should training focus upon skill requirements or myschological and
behavioral adjustments? Training is most often considered in terms of
acquisition of new skills. However, in several recent studies the importance
of psychological adjustment training has been stressed. Lipstreu and Reed

observe:
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Psychological adjustment training for employees, particularly the
older workers, seems every biéz7s important, if not more important,
than technological training.
The psychological adjustment involved in overcoming the fears and anxieties
associated with new skills or responsibilities may be as difficult, if not
more so, than the acquisition of the skill itself.lgé/ This adjustment,
moreover, is a erucial factor in the employee's relations with fellow
workers and his satisfaction with a given job.

The skill content of training courses varies according to industry
and firm. The duration of courses again varies radically in different
organizations. For some, training reflects a general attitude towards
learning, skill perfection, and self-improvement. Ida Hoos, for instance,
suggests that a whole organization should become "training-minded.“lgg/
For others, it is a necessity and requisite for satisfactory performance
on a Jjob.

As L. Williams points out, however, few distinction have been made
among the conditions and problems peculiar to specific areas of training.
He identifies three such areas: motor, cognitive, and behavioral learningggy
Motor learning refers to operating skills, cognitive learning to the
acquisition of new information, and behavioral learning to new ways of
responding to people and objects. Each skill involves separate problems.
Failure to distinguish among the types of learning may lead to confusion
and contradictory conclusions about what can be expected from a given
training effort. Williams feels that content-skill training efforts must

be developed in accordance with educational and learning theory, if

meaningful results are to be found.
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Traditionally, one means of acquiring technical knowledge has been

spprenticeship. G. Strauss, in Apprenticeship: An Evaluation of the Need,

notes a general decline of apprenticeship programs except in the electrical,
pipe, and sheet metal trades. These three have successful training programs
because they are specialty trades, require a fair amount of intellectual

131/

programs in other trades are declining. Strauss finds it difficult to

ability, and have an expanding employment. However, apprenticeship

separate cause and effect--is it the shortage of journeymen that has

resulted in dependence upon new techniques, or have overall skills declined
132/

because employers have no longer any need for them? Again, the degree

of penetration of automation and its resultant effect on skill levels may

have serious consequences for traditional training programs.

3. Who Should be Trained

In addition to types of training courses, we must consider who
participates in these courses and their efficacy as a method for relocating
workers displaced by automation. The major areas of controversy focus on
training of older workers and retraining of operators. Lipstreu and Reed
stress the difficulties of retraining older workers and state that it is
poor policy to retrain these workers for higher skilled maintenance
positions. The learning speed and motivation of older workers to apply
their knowledge is generally found to be lower than that of younger

133/

the problems of older workers might alleviate this limitation to training

workers. Modifications in training programs and special attention to

effectiveness. Indeed, same empirical evidence has already been gathered
134/

showing favorable outcome of such training programs for retrained workers.
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Many writers have warned against retraining operating personnel in
mechanical skills. There is much speculation that those workers lack the
basic mental abilities to be retrained. General educational and I.Q.
requirements are proposed as necessary requisites for participation in
training.léé/ Lipstreu and Reed concur:

Attempts to upgrade marginally qualified, incumbent employees to

technical positions is & serious error which may be difficult to

correct after the fact.l§g7
They feel that retraining is limited only to those who qualify in terms of
"automation readiness.”" However, such a view does not consider the
possible potential and motivational factors that an individual may possess.
If training applies more to those with minimal skill than those with
superior skill, as Van Auken concludes, the impact of training programs
would be most effective on the '"marginally qualified."léZ/

Among people considered for retraining, supervisors were often
mentioned as likely and important candidates. It is generally concluded
that the training and selection of managers become more difficult in
automated plants because of the increase in educational requirements.lég/
Lipstreu and Reed note, too, that supervisors need greater technical
competence, because workers in the plant studied increasingly lost confidence
in their supervisor's skill.éég/ Training, therefore, is necessary to
improve the quality of supervision and maintain satisfactory labor-

management relationships.

L. Effects of Training Programs on
Workers' Attitudes

The evaluation of training programs and their particular effects on
distinct groups of the labor force is incomplete without assessing the

resulting impact upon the attitudes and morale of the workers themselves.
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Mann and Hoffman underscore training as having a significant influence
on workers' attitudes. They state:

The successful functioning of & new automated system will depend in

a large part on the adequacy of the training given to their men,

and this training must take into account the fact that the workers

ggegosz.iﬁgyire new skills and knowledge as well as adapt to new types
The timing of conversion to automation must allow for a break-in period of
relafive inefficiency during which the behavior and perceptions of the
workers are altered.lﬁl/ But, training is vital to the success of conversion
to automation. The 'sink or swim' method, or even 'book learning" alone,
provides inadequate preparation for people responsible for the operation of
automated equipment. Note, however, that the power plants studied relied
on retraining of present employees as the main source of recruitment and
supply of workers in their newly automated plants. The character of the
training program thus assumed crucial importance in affecting the percep-
tions and attitudes of these workers.

The U.S. Department of Lsbor, Bureau of Employment Security, sponsored
a study of training programs, in which the authors concluded that there was
& high positive correlation between training programs and work satisfaction,
between high morale and greater stability of a continuous work force within
the company. It was found that training costs for each employee were less
than the sum required for laying off 'nonautomated" workers and then hiring
outsiders. Moreover, training progrems resulted in high morale and stable
labor and community relations.;&g/ The desire of the workers to improve
their job status was combined with company objectives to develop qualified

personnel for new processes, create cooperation and teamwork among the

employees, and give them a broader viewpoing of their work, their supervisors,
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and the company. The training program insofar aé it demonstrated that the
company was interested in the welfare of its employees and their individual
desire for improvement and promotion, showed positive results--greater
satisfaction and ease in adaptation to automated tasks.iii/

This general positive conclusion of the effect of automation on
workers' attitudes is challenged by several studies. Rosen, Williams, and
Foltman, for instance, find that in terms of overall attitudes, retrainees
reported a sharp decline in satisfaction with their employer immediately
after retraining ended, especially when jobs were not available to utilize
their new abilities.liﬂ/ Thus, factors of demand for new skills may have
an important effect on the attitudes of the trainees.

In the studies reviewed the significance attributed to educational
and training factors vary radically. There are many distinctions and
variables that must be pondered before the effects and desirability of a
given training program can be judged. One should consider educational
prerequisites, the types of training involved, who should be trained, the
motivation for training, and finally, satisfaction and attitudinal changes

that may result from such a program.
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CONCLUSION

This review of recent literature was undertaken to lncrease our
knowledge and understanding of the effects of automation on jobs, workers'
attitudes, and training programs. One may feel frustrated reviewing the
variety of findings and diversity of answers to questions originally asked,
without ever arriving at, or finding some general conclusion. As with so
many problems in the social sciences, there are no easy answers or unanimous
opinion concerning the aspects of automation under consideration. Research
seems spotty, conclusions are tentative, and results strongly debated.
However, this lack of conclusive evidence rather than causing despair, may
well spur enthusiasm and perseverance in the investigation, reflection, and
formulation of imaginative approaches to existing gaps in our knowledge.

At this point it might be appropriate to delineate and emphasize
some implications of the reviewed.material; and to raise some relevant
questions concerning the nature of a future (more) automated society.

The orientation, analysis, and prescriptive suggestions of any
automation study are largely governed by the basic approach of the investi-
gator--evolutionary or revolutionary. These tﬁo positions were sketched
briefly in the introductory section, but the implications of either view
are so fundamental to research efforts and basic comprehension of the
phenomenon of automation that they warrant further treatment.

An evolutionary orientation to the study of automation is perhaps
the most natural one to adopt. Technological change in the past fifty
years has been so rapid and so extensive that, as a society, we have
learned to adapt quickly and assimilate new information, different methods

of work, recreation, and education, and to utilize these techniques to
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improve man's well-being. These adaptations are pervasive and taken so
much for granted that we are often astonished when some express awe and
disbelief at the many "gadgets" surrounding us. Automation, then, is
considered simply a more modern, more highly developed, and more effective
means to accomplish certain production tasks. Our societal frame of
reference, our values, and our national goals remain the same. Automation,
like other historical changes that have been culturally absorbed, requires
adeptation and adjustment. Textile factories replaced home weaving
activities; auto service stations replaced blacksmiths' shops; now automa-
tion technology is replacing assembly-line production methods. . . .
"Progress is our most important product."

Once the problem has been delineated in this manner, the particular
adjustments that must be made follow logically. Changes in job content
and skill requirements must be determined through more extensive statistical
sampling and analysis of empirical data. Findings in these areas give
rise to new training programs, changes in curricula and educational systems:
and administrative planning techniques are devised to accommodate and
qualify the affected segments of the labor force to the changed enviromment.

As to the individual and his adjustment problems or reaction to
automation, the "evolutionary" adherents stress those aspects of planning,
methods of introduction, and psychological preparedness, that smooth the
transition to new work conditions and engender a positive response to
Pregress per se. Once an accepting attitude to Progress is developed, the
stresses and problems of transition become almost minor and mechanical.
The "technician" helps "straighten the bumps" or "take out the bugs" so

transition and adjustment proceed smoothly, quickly, and efficiently.
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Again, the basic goals and values of the individual are not signifi-
cantly altered, and little though or discussion is given to the possibility
of a changing system of values. Adjustment must be made in the entire
socialization process in order to derive the major benefits from automation.
But societal norms, values, goals and ideals remain the same. Automation
is a progression or an evolutionary step in the mechanization processes
begun with earlier harnessing of nature's power.

While the "evolutionary" writers stress the continuity and linear
development of technology, many other observers express great concern over
the revolutionary implications of automation. The latter do not consider
automation an extension of an earlier process nor a rationalization of an
earlier principle within a given system of social values. The techniques
of automation appear as abrupt, distinctly different processes with grave
consequences for society, its value system and its organization.

The reasoning of the "revolutionary school" is necéssarily different
in focus, in level of analysis, and in nature of verification. The
rersuasive evidence is philosophical in content. The arguments span
centuries and highlight general underlying trends that have appeared in
history. The perspective cannot remain limited to one society or to one
epoch; the perspective must be general and broad enough to encompass man's
entire experience. The breadth of this conceptualization, its judgmental
character and lack of probable empirical verification, lead modern scholars
to discount and oftenvignore such an approach. To articulate a revolutionary
position in regard to automation means to step out of the basic frame of
reference and fundamental orientation that characterize contemporary

endeavors and analyses. Current categories and prevalent concepts are
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inadequate to deal with the major significance of the phenomenon "automation."
Thinking must be reoriented, reality seen from a new perspective. The
theories advanced by John Diebold, Charles Killingsworth, Marshall McILuhan,
and Hannah Arendt may be only partially appliceble and true in some respects.
However, the problems they pose and the questions they attempt to answer
cannot really be ignored by any serious student of automation's impact. As
Kenneth Boulding notes: “lt is perhqps typical of very creative‘minds that
they‘hit very large nails not duite on the head. w145 For all of the |
shortcomings of these analyses, they offer unew avenues for thought and
suggest rsdically different methods of conceptualiZing, studying, and
responding to automation. .

‘Automation' s revolutiohary” impact ean be analyzed at various levels
of. abstraction. ~First, it represents a fundamental change in societal
norms and organizations. Second at the individual level it means a new
perception of reality, a new relationship to work, a different level or
kind of skill, and a new basis for associating With and relating to- other
human beings. In essence, automation elicits a response to a new way of _
life. Those citeo above in the context of these various c01cerns,
delineated some of the ramifications and novel relationships that could be
established. However, some of the more intriguing.consequences for»future
society were not mentioned, nor explored; |

.These basie changes in relationships among men and in their attitudes
to‘work have'important consequehces for the future. The Protestant
heformation introéuoed worldly aceticish and stressed its primary importance.
'Worh became the bagsis for a calling--a.vocation._ Fulfillment of duty and |

life-task became and continues to be a religious and societel criterion for
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determining the worthiness, goodness, and very identity of the individual.

If the very meaning and value of work changes, what happens to our standards,
both societal and individual? If creativity or even the necessity of full-
time work diminishes, what will replace the feeling of satisfaction and
accomplishment for a job "well-done"? How are we going to make constructive
use of leisure hours and not simply wetch television to "kill time"?

Another area greatly affected by the introduction of automation is
our evaluation of economic systems and our attitudes towards welfare
programs. Sharp distinctions between the capitalistic, free-market system
and the socialistic system can no longerkbe rigidly maintained. The very
impact of technological change transforms the heretofore assumptions of

the ideal "free-market” model. Joseph Schumpeter's Capitalism, Socialism

and Democracy, in which he anslyzes the relationship of the two economic

systems and the political form of a democracy, may suddenly take on new
gignificance.

Traditional and deeply held political values are also challenged by
some forms of automation. For example, what is happening to privacy? Areas
of man's privacy have already been significantly affected by the widespread
use of computers in business and govermment. A compilation of electronic
dossiers on each citizen may well bring society close to the conditions
described by Orwell in EQQE. Although the new methods and procedures may
be more efficient and in some cases permit more objective treatment of each
individual according to his qualifications in lieu of subjective or
arbitrary judgments, their use in the hands of the unscrupulous could be
disastrous and could support the most pervasive tyranny man has ever known.

Not only privacy, but also individualism, freedom, and other values



50

stemming from the English liberal tradition are being redefined. These
cherished values could very well become incompatible with automated society.

Education has already changed significantly, but the method and style
of learning arerdue for further revision. Robert Davis hypothesizes that
with the increased advance of automation, specialization, as we know it,
will end. Specialization does not meet the demands of the automated
age; problems can no longer be solved by any one discipline. If solutions
are to reflect the complexity of reality, and thus more closely approach
it, the cooperation and joint effort of many experts possessing various
skills become necessary. Automation is an integrative process in which
only a view of the whole has meaning and imparts understanding. The inter-
relationship of the parts rather than the segments themselves becomes
significant.

These are some of the more obvious areas in which the impact of
automation could initiate change and trasnform relationships and standards.
A confrontation with these problems requires imaginative thinking,
initiative, and a willingness to question, and discard if necessary,
prevailing concepts and values. Fundamental choices must be made as to
the orientation of action, the nature of morals, and the types of problems
that are delineated for further investigation. The possibilities presented
by automation are staggering and awe-inspiring. To ignore them is to risk
loss of control over any portion of man's future. To tackle them is to
deal with man's very existence, identity, and purpose.

As stressed throughout this review, it is not yet clear what will be
the overall consequences of automation. The basic question to be answered

before any really comprehensible and meeningful analysis can be attempted
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is: Is the nature of today's automation evolutionary or revolutionary?

At this point in time the actual penetration of automation into society

has been limited to few industries, especially electronics and space, and
has, therefore, affected only a small portion of the population. Trends
are difficult to perceive. But, if any type of direction or control is to
be exercised over its effects, much creative thinking and planning must be
done, and done quickly, before it is too late to cope with the whirlpool of
forces unleashed by automation which has & potential for both great good
and great evil. How to secure the most good from that potential is the

real challenge of our modern age.



52
FOOTNOTES

1. General studies consulted:

Manpower Research Projects, U.S. Department of Labor (Washington,

D.C.: U.S. Government Printing Office, November 1966).

lewis J. Perl, Inventory of Research on Automation and Management

Problems in California (Berkeley: University of California, Institute of

Industrial Relations, August 1965).

Implications of Automation and Other Technological Developments,

U.S. Department of Labor, Bulletin No. 1319, February 1962.

Annette Harrison, Bibliography on Automation and Technological

Change and Studies of the Future, Rand Coproration, October 1966.

Current Projects on Economic- and Social Implications of Science

and Technology, National Science Foundation (Washington, D.C.: U.S.

Government Printing Office, 1965).

Gloria Cheek, Economic and Social Implications of Automation, A

Bibliographical Review (Ann Arbor: University Microfilms, Inc., A Subsidiary

of Xerox Corporation, 1958).

Publications and Reprints of the following Industrial Relations
Institutes: University of British Columbia; University of California,
Berkeley and Los Angeles; University of Chicago; Cornell University;
University of Illinois; Iowa State University of Science and Technology;
University of Massachusetts; McGill University; Michigan State University;
University of Michigan; University of Minnesota; Northeastern University;
Ohio State Uniyersity; Princeton University; Purdue University; Rutgers,

the State University; University of Wisconsin.



53

Public Affairs Information Service

Educational Journal

International Index to Periodicals

Readers Guide to Periodical Literature

Labour and Automation: A Tabulation of Case Studies on Technolo-

gical Change, Bulletin No. 2 (Geneva: International Labour Office, 1965).

Automation 1949-61, Bibliogrephies de la Haute Autorité.

Jack Stieber, Employment Problems of Automation and Advance

Technology, an International Perspective (New York: St. Martins Press, 1966).

E. Hardin, W. Eddy, S. Deutsch, Economic and Social Implications

of Autometion, Vol. 2 Literature 1957-60 (East Lansing: Michigan State

University, labor and Industrial Relations Center, 1961).

Automation in the Metal Trades, Selected References, International

Labour Orgenization, 1956.

2. Quoted from Clark Committee on Manpower Policy of U.S. Senate
(U.S. Senate, 88th Congress, 2nd Session: Toward Full Employment: Proposals
for a Comprehensive Employment and Manpower Policy for the U.S., p. 15) in
Sultan and Prasow, "Automation: Some Classification and Measurement

Problems," Lasbour and Automation, Bulletin No. 1 (Geneva: International

Labour Office, 196L4), p. 1 of reprint.

3. James R. Bright, Automstion and Management (Massachusetts:
Plimpton Press, 1958), Chapter 2, pp. 13-21.

L. Ibid., p. 13.

5. E.R.F.W. Crossman, "Burpean Experience with the Changing Nature
of Jobs Due to Automation," Reguirements of Automated Jobs, International

Seminar, 0.E.C.D., Washington, D.C., December 196L.



54

6. Ibid.
7. Charles C. Killingsworth, "The Automation Story: Machines,

Manpower and Jobs," in Jobs, Men and Machines, ed. by Charles Markham, p.2k.

8. Ibid., p. 25.
9. John Diebold, "Automation: The Masgnitude of the Problem, " Jobs,

Men and Machines, ed. by Charles Markham, p. 10.

10. Ibid., p. 349.

11. 8. A. Fine, "Nature of Automated Jobs and Their Educational aﬁd
Training Requirements,” U.S. OMAT, Department of Lebor, June 1964 (from
Human Sciences Research, Inc.).

| 12. C. C. Killingsworth, "Introduction to Automation Symposium, '

Annals of the American Academy of Political and Social Sciences, Vol. 340

(March 1962), p. 1k.
13. J. F. Reintjes, "Intellectual Foundations of Automation," Annals

of the American Academy of Political and Social Sciences, Vol. 340 (March

1962), pp. 4-5.
1k, Bright, op. cit., p. 6.
15. Ibid., pp. 45-47.

16. M. Crozier and G. Friedmann, 'Forward,' UNESCO, International

Social Science Journal, Vol. 10, No. 1 (1958), p. 8.

17. P. F. Drucker, The Practice of Management (New York: Harper and

Row, 195k4), as quoted in Sultan and Prasow, op. cit., p. 5.
18. Bright, op. cit., p. 6.
19. John Diebold, Congress of the U.S., 86th Congress, 2nd Session,

"Bringing Automation Up to Date,"” in New Views on Automation, Papers

submitted to the Subcommittee on Automation and Energy Resources, Joint



55

Economic Committee (Washington, D.C.: U.S. Government Printing Office,
1960), as quoted in Sultan and Prasow, loc. cit.
20. Edwin Mansfield, "Technological Change: Measurement, Determi-

nants, and Diffusion,"” The Employment Impact of Technological Change (a 6-

volume study entitled Technology and the American Economy), Appendix,

Vol. II (Washington, D.C.: U.S. Govermment Printing Office, February 1966),
p. 107.

21. Silberman, op. cit., p. 1.

22. A good summary of several positions and statements is found in
Sultan and Prasow, op. cit., pp. 15-17.

23. K.C. Van Auken, Jr., Automation and Its Implicatioms, U.S.

Department of Labor, Bureau of Labour Statistics (Washington, D.C.: U.S.
Government Printing Office, February 1958).

2k. P. Sultan and P. Prasow, Skill Impact of Automation, reprinted

from Exploring the Dimensions of the Manpower Revolution, Vol. 1 of

selected readings in Employment Manpower, compiled for the Subcommittee on
Employment and Manpower of the Committee on Labor and Public Welfare, U.S.
Senate, 1964, Reprint No. 136 (Los Angeles: University of California,
Institute of Industrial Relations, 196L4), p. 552.

25. Fine, . cit.

26. Sultan and Prasow, op. cit., p. 550.

27. Crossman, Lener, Davis and Caplan, Evaluation of Changes in

Skill, Profile and Job Content Due to Technological Change (Berkeley:

University of California Press, Department of Industrial Engineering and

Operations Research, October 1966).



56

28. Robert Goodwin, "Lasbor Force Adjustment of Workers Affected by

Technological Change," The Requirements of Automated Jobs, International

Seminar, 0.E.C.D., Washington, D.C., December 196k.

29. Charles Walker, "Life in the Automated Factory,' Harvard Business

Review (January/Pebruary 1958).
30. Charles Walker, 'Changing Character of Human Work Under the
Impact of Technological Change," The Employment Impact of Technological

Change (a 6-volume study entitled Technology and the Americen Economy),

Appendix Vol. II (Washington, D.C.: U.S. Govermnment Printing Office,
February 1966), p. 311.
31. L. Levine, "Effects of Technological Change on the Nature of

Jobs, " Requirements of Automated Jobs, International Seminar, 0.E.C.D.,

Washington, D.C., December 196k.

32. Bright, op. cit., p. 186.
33. Morris A. Horowitz and Irwin L. Herrnstadt, '"Changes in the

Skill Requirements of Occupations in Selected Industries,” The Employment

Impact of Technological Change (a 6-volume study entitled Technology and

the Americen Economy, Appendix Vol. II (Washington, D.C.:
U.S. Government Printing Office, February 1966), pp. 236-k0.
34. Bright, op. cit., p. 187.
35. Horowitz and Herrmstadt, op. cit.
Silberman, op. cit.
36. Horowitz and Herrnstadt, op. cit., p. 2871.

37. Bright, P. cit.
38. Otis Lipstreu and Kenneth Reed, Transition to Automation: A

Study of People, Production, and Change (Boulder, Colorado: University of

Colorado Press, January 1964), p. 97.



57

39. Walker, op. cit.
Crossman, Laner, Davis and Caplan, op. cit.

Levine, op. cit.
Floyd C. Mann and L. Richard Hoffman, Automation and the Worker

(New York: Henry Holt & Co., 1960), p. 89.
LO. M.D. Kilbridge, "Do Workers Prefer Larger Jobs?" Personnel,
Vol. 37, No. 5 (1960), pp. U5-48.

41. Arthur N. Turner and Paul R. Lawrence, Industrial Jobs and the

Worker (Massachusetts: Harvard Business School, Division of Research,
1965).
42. Walker, op. cit., pp. 296-308.

43, Howard Bsumgartel and Gerald Goldstein, "Some Human Consequences

of Technical Change," Personnel Administration, Vol. 24, No. 4 (July/
August 1961), pp. 32-LO.
L4, Claude Durand, "The Worker and the Occupational System,"

Workers' Attitudes to Technical Change, Alain Touraine, ed. (Paris:

0.E.C.D., 1965), pp. 31-L9.
45, Walker, "Life in the Automated Factory,” op. cit., pp. 111-19.
46. William A. Faunce, "Automation and the Automobile Worker, "

Social Problems, Vol. 6, No. 1 (Summer 1958), pp. T3-Tk.

47. Lipstreu and Reed, op. cit., p. 102.

48. Richard A. Beaumont and Roy B. Helfgott, Management, Automation,

and People (New York: Industrial Relations Counselors, 1964), p. 23k.
k9. Ibid., p. 231.
50. Ibid., p. 226.

51. Faunce, op. cit., p. TO.



58

52. See Faunce, op. cit., p. 69; Lipstreu and Reed, op. cit., p. 195;
Mann and Hoffman, op. cit., pp. 85-94; Walker, "Automated Factory," op.cit.

53. Beaumont and Helfgott, op. cit., pp. 136-37.

54. Fine, op. cit.

55. Lipstreu and Reed, op. cit., pp. 43-4k.

56. Walker, op. cit.

57. Lipstreu and Reed, op. cit., p. 89.

58. Ida R. Hoos, "When the Computer Takes Over the Office, Harvard

Business Review (July/August 1960), p. 105.

59. S. P. Schultz and A. Weber, 'Technological Change and Industrial

Relations," in H. G. Heneman, et al. (eds.), Employment Relations Research:

A Summary and Appraisal (New York: Harper, Industrial Relations Research

Association Publication, No. 23, 1960), p. 209.
60. Baumgartel and Goldstein, op. cit., p. 3k.
61 Faunce, op. cit., p. T1l.
62. Beaumont and Helfgott, op. cit., p. 223.
63. Walker, op. cit.
64. Lipstreu and Reed, op. cit., pp. 4O-Li.
65. Mann and Hoffman, op. cit., p. 89.
66. Ibid., pp. 91-94.

67. H. C. Craig, Administering a Conversion to Electronic Accounting,

A Case Study of a large Office (Boston: Division of Research, Graduate

School of Business Administration, Harvard University, 1955).
68. Bright, op. cit., p. 209.
69. Lipstreu and Reed, op. cit., pp. 75-T6.

T70. Beaumont and Helfgott, op. cit., pp. 243-Lk.



59

71. Lipstreu and Reed, op. cit., pp. 108-11.

72. Beaumont and Helfgott, op. cit., p. 236.

T3. Lipstreu and Reed, op. cit., p. Ul.

74. Mann and Hoffmen, op. cit., p. 188.

75. James Bright, "Does Automation Raise Skill Requirements?’

Harvard Business Review, Vol. 36, No. 4 (July/August 1958), p. 96.

T6. See Faunce, op. cit., p. Tl; and Lipstreu and Reed, op. cit.,
pp. 15-T6.

T7. Baumgartel and Goldstein,op.cit., pp. 35-LO.

78. While shift work is not & necessary implication of automation
per se, as some have noted, the frequent occurrence of the two phenomenon
together makes shift work worthwhile, considering it as an adjustment
problem. See James Burtle, "Proceedings of the Carnegie Study Group on

the Basic Principles of Automation," UNESCO International Social Science

Journal, Vol. 10, No. 1 (1958), p. 103.
T79. Shultz and Weber, op. cit., p. 210.
80. Lipstreu and Reed, op. cit., pp. Lh-UL5.
81. Claude Durand, op. cit., p. 31.

82. A Study of the Impact of Automation of Federal Employees, House

of Representatives Committee on Post Office and Civil Service, 88th
Congress, 2nd Session, August 196.4.

83. Olive Banks, Attitudes of Steel Workers to Technical Change

(Liverpool: Liverpool University Press, 1960), p. Lk.
84, Beaumont and Helfgott, . cit., pp. 1k2-43.
85. Otis Lipstreu, 'Problem Areas in Training for Automated Work, "

Training Directors Journal, Vol. 17, No. 11 (November 1964), p. 13; and




60

Lawrence Williems, '"Some Problems of Adult learning in the Work Environ-
ment," unpublished monograph (Ithaca: Cornell University, School of
Industrial and Labor Relations, Department of Organizational Behavior,
1965), p. T0.

86. Ibid.

87. Daniel Pécaut, "The Worker and the Community," in Workers'

Attitudes to Technical Change, Alain Touraine, ed., p. 13L.

88. Beaumont and Helfgott, op. cit., pp. 231-32.

89. Ibid., p. 6.

90. Pécaut, op. cit.

91. Dean J. Champion and Edward Z. Dager, "Some Impacts of Qffice

Automation Upon Status, Role Change, and Depersonalization, " Sociological

Quarterly (Winter 1967).
92. Henry Winthrop, "Some Psychological and Economic Assumptions

Underlying Automation I," American Journal of Economics and Sociology,

Vol. 17, No. 4 (July 1958) pp. 40OO-OkL.
93. Beaumont and Helfgott, op. cit., p. 49,
94. Hoos, op. cit., p.103.
95. Pécaut, op. cit., p. 138.
96. Beaumont and Helfgott, loc. cit.
97. Ibid., pp. 4T-48.
98. Faunce, op. cit., p. 5.
99. William A, Faunce, “Social Stratification and Attitude Towards

Change in Job Content," Social Forces, Vol. 39 (1960), pp. 1h0-48.

100. Many authorities have also found & strong correlation between

an employee's status in the plant and the strength of his positive reaction



61

to a technical change. See Banks, op. cit., pp. 56-57; Faunce, op. cit.,
P. 147; and W. H. Scott, J. A. Banks, A. H. Halsey, and T. Lupton,

Technical Change and Industrial Relations (Liverpool: Liverpool University

Press, 1956), pp. 251-52.
101. PFaunce, op. cit.
102. Faunce, “'Automa.tion and the Automobile Worker," op. cit., p. 76.
103. Pécaut, op. cit., pp. 1h3-Lk,
10k, Faunce, "Social Stratification and Attitude Towards Change, "
op. cit.
105. F. C. Mann and L. K. Williams, "Organizational Impact on the

White Collar Automation,' Proceedings of the Industrial Relations Research

Association, 1958, pp. 63-65.
106. Lipstreu and Reed, op. cit., pp. 30-33.
107. Claudine Marenco, 'Gradualism, Apathy and Suspicion in a French

Bank," in Office Automation, Administration and Humen Problems, W.H.

Scott, ed. (Paris: 0.E.C.D., 1965).
108. Lipstreu and Reed, loc. cit.
109. Alfred Willner, "The Worker and the Organization,” in Workers'

Attitudes to Technological Change, A. Touraine, ed. (Paris: 0.E.C.D., 1965),

p. 62.
110. Shultz and Weber, op. cit., p. 212.
11l. Solomon Barless, 'Programming of Technical Changes and Manpower

Adjustment,” in Employment Problems of Automation and Advanced Technology,

Jack Stieber, ed. (New York: St. Martins Press, 1966), p. k2.

112, Willner, op. cit., p. 63.



62

113. Edgar Huse, Impact of Mechanized Programs on Managers and

Organizations, A Technical Report (unpublished monograph), Boston College:

Business Administration, March 1966, pp. 65-66.
11k, Ibid., p. 37.
115. Ibid., p. 67.
116. Ibid., p. 59.
117. O.Banks and E. Mumford, "Secrecy and Strain in an English Firm,"

in Office Automation: Administration and Humen Problems, W. H. Scott, ed.

—— —

(Paris: 0.E.C.D., 1965).

118. Huse, op. cit., p. 60,

119. Fine, op. cit.

120. W. A. Faunce, "Automation and Unemployment, Some Implications
for Public Policy," Statement to Subcommittee on Unemployment and Automationp
of the House Committee on Lebor and Education, March 27, 1961.

121. See: (1) Occupation in Electronic Data-Processing Systems, U.S,

Department of Labor, Bureau of Employment Security, January 1959; and (2)

Selected Occupations Concerned with Atomic Energy, U.S. Department of Labor,

Bureau of Employment Security, June 1961.

122. Manpower Report of the President, U.S. Department of Labor,

April 1967, p. 159.
123, Horowitz and Herrnstadt, op. cit., pp. 248, 255, 266, 275.

12k, Margaret Gordon, Retraining and Lsbor Market Adjustments in

Western Burope (Berkeley: University of California, Institute of Industrigl

Relations Reprint No. 267, August 1965), p. 67.
125. Classification used by lawrence Williams, op. cit., p. 66.

126. Gordon, op. cit., p. 5.



63

127. Lipstreu and Reed, op. cit., p. T6.
128. See also James Burtle, op. cit., p. 100.
129. 1Ida Hoos, '"Retraining Accomplishments and Challenges--Profit or

Waste?" Training Directors Journal, Vol. 18, No. 8 (August 1964), p. TO.

130. Williams, loc. cit.

131. George Strauss, Apprenticeship: An Evaluation of the Need,

reprinted from Buployment Policy and the Laber Market, A.M. Ross, ed.

(Berkeley and Los Angd es: University of California Press, 1965), p. 315.

132. Ibid., p. 322.

133. Williams, op. cit., p. 70. Also, Rosen, Williams and Foltman,
“Motivational Constraints on an Industrial Retraining Program, Personnel
Psychology, Vol. 18, No. 1 (Spring 1965), p. T78.

134, Williems, op. cit., p. T2.

135. Winthrop, op. cit.

136. Lipstreu and Reed, op. cit., p. 98.

137. Van Auken, Jr., op. cit.

138. Crozier and Freedmann, op. cit., p. 15.

139. Lipstreu and Reed, op. cit., pp. T5-T6.

140. Mann and Hoffman, op. cit., p. 202.

141. Ibid., p. 206.

142, Work Force Adjustments to Technological Change: Selected

Employee Procedures, U.S. Department of Labor, Bureau of Employment Security,

E215 (Washington, D.C.: U.S. Government Printing Office, January 1963).
143. 7Ibid.

144k, Rosen, Williems and Foltman, op. cit., p. T7.

145, Kenneth Boulding, as quoted in Silberman, op. cit., p. 112,



