
The Problem of the Repetitive Job

By Charles R. Walker

H ENRY DENNISON, the manufacturer,
remarked many years ago that too often
in modern industry "jobs have created

themselves out of the demands of mechanics
alone and have only accidentally become such
that men or women, being what they are, could
take any interest or satisfaction in them."

Since that remark was made, the "case" of
the repetitive worker year by year has been
attracting serious study. Ever since World
War I, for example, both in Great Britain and
in the United States there has been a growing
body of scientific inquiry by experts into the
field of fatigue from work. Within industry a
variety of devices have been tried for the relief
of monotony in highly simplified repetitive
operations, such as frequent transfer between
jobs, introduction of rest pauses, music in the
workshop, the grouping of workers into compe-
titive teams, and so forth. All have had a
measure of success, both in increasing output
and in job satisfaction. But only recently has
there been what might be called a head-on
attack on the problem through actually en-
larging and enriching the basic content of the
jobs, so that, to repeat Dennison's words, "men
or women, being what they are, could take an
interest or satisfaction in them."

An obstacle to such experimentation has
doubtless been the sacrosanct character of cer-
tain engineering assumptions. One of these is
that the more subdivided each operator's job,
the lower the plant cost and the greater the
output. Many factory managers, however, have
been discovering that a law of diminishing re-
turns applies to the subdivision of operations.

and to many other areas of extreme specializa-
tion. Eor example, no matter how accurate
the machines, operators who are bored do not
turn out a high-quality product. Also, a large
overhead is required by excessively specialized
and mechanized departments.

The trouble is that many managements, de-
spite the alterations in factory practice they
have been led to make because of this law of
diminishing returns, are not aware of the social
and human implications of what they have
done. Eor that reason, this article is devoted
largely to the experience of one company which
made such alterations consciously and with
awareness of the implications for its workers.
The story can be briefiy described as an experi-
ment in the human possibilities of machine
operators. The exercise of greater skills by
several hundred factory workmen under a de-
liberate plan of "job enlargement" resulted in
a marked rise in over-all factory efficiency and
an increase in personal satisfaction for each
of the participants.

Policy of "fob Enlargement"

Six years ago the International Business
Machines Corporation began this experiment,
initiating it in the Parts Manufacturing Depart-
ment of its Endicott plant and then extending
it until it became a company-wide practice and
policy. The impetus for initiating the plan
came from the chairman of the board (at that
time, president of the company), who in the
first instance suggested it and tlaen argued the
plan's practicability with plant managers. The
company frankly hoped for a number of bene-
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fits, both organizational and technical, from
what it came to call "job enlargement." To
begin with, it was hopeful of the "morale
building" possibilities of the experiment.
Here are a few typical comments of some
members of the plant management on this
point:

All the operator did was to put in his part, start
the machine, shut it off, take out the part — a
monotonous and uninteresting job. We have
found a way to make that job more interesting.
[A Vice President]

If you take part of a job away from a man, he
says to himself, "Why have they done that to me?
Don't they think I can do it?" He resents the loss,
takes less interest in the company. Conversely, if
you give a man more of a job to do, he says to
himself, "They must think I'm good," and he takes
more interest in the company. [A Plant Execu-
tive]

The men are usually unhappy about "nonre-
sponsible," repetitive jobs. We have had several
cases where they couldn't "take it" and have had
to be transferred to other jobs. On the other hand,
girls we find more com.monly like the jobs where
they can do the same thing over and over again
and have no responsibility. Why? They are earn-
ing good money and most Of them look forward
in a year or two to getting married. . . . All nor-
mal men, even those without great abilities, prefer,
I believe, jobs which have some skill and signifi-
cance attached to them. [The Assistant Superin-
tendent most immediately concerned with initia-
tion of the program]

The operator was merely a cog. We had long
been studying ways to give him more satisfaction
on the job. [Another Assistant Superintendent]

The idea of enriching the job in variety, in-
terest, and significance was thus a conscious
motivation. This motivation also suggests that
in certain ways the experiment was a develop-
ment from previous company policy. Plant
management had long made a practice of teach-
ing workers the significance of particular opera-
tions in the total productive process. This was
done even on minute, repetitive, assembly jobs,
where the worker was taught how to perform
not only his own job but also several related
jobs, not in order to do them but to "get a
better understanding" and to "take more in-
terest" in the total sequence of operations.

Job enlargement also fitted in with another

company policy, continuous education of its
personnel. The more skilled and responsible
and well paid a worker, management had long
argued, the less likely was it that the company
would lose his services and have to bear the
cost of retraining a new employee.

Installation of Plan
With these policies in the background, the

company undertook to study systematically the
possibilities of job enlargement first in one de-
partment and then throughout the entire com-
pany. The following moves were made, it
should be noted, under war conditions when
the cost of what might be called indirect super-
vision was at an all-time high.

The jobs in the manufacturing departments
before the change were strictly those of machine
operators. A part was lifted by the worker and
placed in the machine. The machine was
started; a cutting tool or drill did the job on
the part. The machine was stopped by the
operator and the part removed. All preparatory
work was done by others; the machine was set
up by a specially trained setup man, and the
tools sharpened by other specialists. Also, when
the job was completed, the part was checked
by inspectors who did nothing else. Many of
the operators had been at their jobs for years
and had acquired the skill and the ambition to
make their own setups and checkups, but they
were not permitted to do so because this was
considered an inefficient method of operating
the shop. Others were either novices or old
hands who had acquired an "operator psychol-
ogy" and either felt themselves unable to take
responsibility for setup and inspection or pre-
ferred not to do so.

The departmient in which the job enlarge-
ment plan was first installed was equipped with
the following machines: drill presses, vertical
and horizontal millers, broaching machines,
automatic screw machines, lathes, grinders.
The job of operator on these machines, of
course, requires a minimum measure of skill.
Such jobs are not equivalent to the simplest
of mass-production jobs like those on an auto-
mobile assembly line. A few weeks' training
in machine manipulation is required.

The initial phase of the job enlargement pro-
gram which afiEected several hundred operators
was to add skills and responsibilities to the mini-
mum skills of the single-operation worker. As
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a result, the job now calls for some sharpening
of his own tools by the operator, and for the
ability completely to set up his machine for
each new order from blueprints. A knowledge
of how deviations from tolerances will affect
the part in subsequent machine operations is
required. The ability to make a complete check
and inspection of the finished part is called for.
This includes a knowledge of how to use a
test plate, height gauge, comparator, and other
checking tools.

Displacement of Personnel. Installation of
the plan meant the displacement of scores of
setup men and inspectors whose jobs and skills
had been absorbed by the operators. The prob-
lem of the replacement of these specialists was
anticipated. Since the company's operations
were expanding during the period of the plan's
installation, no men lost their jobs with the
company or suffered a reduction in pay. In
the milling operations, for example, of 35 dis-
placed setup men, 21 became operators with-
out loss in pay; 2 voluntarily left the company;
and 12 were promoted to other jobs within
the company, all but one with increases in
pay-

Not all setup men or inspectors were re-
moved at once from the Manufacturing De-
partment of the plant when the plan was in-
itiated in 1943. For a time a certain number
were retained as instructors and also to handle
the work of operators not yet fully trained.
The immediate reduction in indirect labor
overhead, however, was striking. Here are the
changes in the ratio between operators and
setup men for two typical operations — millino-
and drilling:

For milling the ratio between setup men and
operators in 1940 was one setup man for every
16 operators; no operator did any setup work.
At the peak of war orders in 1943, the ratio was
even higher: 1 setup man for every 14 operators.
Between December 1943 and July 1946 some
enlargement of the operators' duties had been
gradually effected, although the program was
not yet, completed. By July 1946 the ratio had
become 1 setup man for every 52 operators. All
operators in the department by that time were
making some of their own setups; some oper-
ators were making all. By 1950 the setup men
had been completely eliminated from the de-
partment.

The ratios for drilling operations were: ,
1940 (before the war) i setup man to 22 operators
1943 (war's peak) 1 setup man to 11 operators
July 1946 1 setup man to 48 operators
January 1950 no setup men

At the same time reductions were made in
the inspection force, formerly considered neces-
sary for quality control in these departments.
By January 1950 all operators were doing the
lion's share of their own inspection. To quote
the plant superintendent: "Inspection has now
been eliminated to the point where the amount
is determined by the requests made by the op-
erators for an inspection double-check on com-
plicated jobs where they need assistance."

Benefits
The plan of course entailed certain outlays:

wages of operators were raised to compensate
for the exercise of their new skills, and addi-
tional inspection equipment was purchased.
But these outlays have been more than offset
by lower costs and other benefits.

(1) A product of better quality has re-
sulted. As already indicated, in the six years
following the initiation of the program com-
pany records show a substantial reduction in
the losses from defects and scrap. This has
been due to several factors but is substantially
attributable by management to the "greater
responsibility taken by the individual operator
for the quality of his work."

(2) Less idle time, both for machines and
operators, has resulted. It has been found that
the operators can set up and check with greater
economy in time if they perform these duties
themselves, rather than calling over setup men
and inspectors to do the job for them. The
cost of setting up and inspecting has been re-
duced 95%.

(3) Job enlargement, management insists,
has "enriched the job for the worker." It intro-
duced interest, variety, and responsibility which
were not present before. With them it intro-
duced another element indispensable to a
healthy work relationship: the importance of
the thing produced to the worker. (No matter
how important to the company and the cus-
tomer, the fractional parts of the product are
likely to be of little interest to the "primary
producer" in the average mass-production de-
partment.) In addition to these benefits, the
worker began to receive more money for his
work.
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To summarize, the most obvious results of
the job enlargement experiment in this com-
pany may be said to be threefold, as expressed
from the standpoint of the company, the
worker, and the consumer: The company con-
sidered the chief benefits to be a better satisfied
working force, somewhat lower costs of pro-
duction, and a higher quality of product. The
worker received from the plan an increase in
personal satisfaction on the job, plus higher
wages. The consumer got the benefit of the
improvement in quality of product.

Impact on Plant Social Structure. This is
obviously an oversimplified summary which,
for one thing, hardly suggests the impact of
job enlargement on the social structure o£ the
factory itself. This impact is perhaps quite as
important as the fact that the operator's indi-
vidual job was made more interesting. The fac-
tory's status system, for example, was altered in
every department where the program was in-
stalled through the dropping out of one level
between foreman and worker, namely, that of
the setup men and inspectors. These function-
aries had been exercising a semisupervisory
role, comparable to that of a straw boss. With
their elimination, the worker gained in prestige
and moved upward in status.

Certain patterns of interactions and com-
munication within the factory were likewise
drastically changed. The foremen, for example,
now began to talk over their problems, techno-
logical or personal, directly and more often
with the workers. The factory organization be-
came simpler, more informal, better integrated.

Management was well aware of these effects,
in fact had anticipated most of them. One
executive commented as follows:

The program has meant a tightening and sim-
plifying of internal shop organization. Job en-
largement of the operator's job reduces the load
of supervision over him. He now has one boss,
his foreman, instead of what amounted to three.
This improves the foreman's relations with his
men. Instead of often dealing through intermedi-
aries — the setup men and inspectors — he deals
directly with every worker in his departm.ent. Mul-
tiplying "bosses," whether staff men or experts, or
specialists, or straw bosses, tends to depersonalize
work in a factory. Reducing their number reduces
irritation and increases the chances for personal
satisfaction on the job.

Applicability to Other Companies
The principle of job enlargement is only one

answer to the problem of the repetitive job,
but the I.B.M. experience does suggest that it
may be an important one. The question is:
How far is job enlargement applicable in mod-
ern industry? A comparison of shop conditions
and other factors in I.B.M. with manufacturing
operations and relevant company policies in
other concerns suggests two conclusions:

(1) Over the next few years the principle is
susceptible of a limited but important applica-
tion. Perhaps the jobs of a half million Ameri-
can workers might be affected.

(2) The program should not be installed
unless a number of factors are favorable. Most
of these can be isolated and studied with a fair
degree of accuracy.

Shop practices and company policies were
unusually favorable in I.B.M. for the introduc-
tion of the program. In fact it is fair to say
that conditions were "ripe" for this or some
similar program. On the other hand, similar
and in some respects more favorable circum-
stances do exist in many other companies.

I.B.M. manufactures a specialized and intri-
cate product where the demand for "quality,"
especially in machining and assembly work, is
unusually high. In recognition o£ this, the
company not only is highly selective in its choice
of personnel but after employment exposes
them to every possible opportunity for self-
education. It encourages employees to aim at a
better job; and it provides, at its own expense,
night schools for self-improvement. These poli-
cies unquestionably eased the installation of
the job enlargement program and supplied a
favorable "atmosphere" for its continued suc-
cess. Attendance records at the free I.B.M.
schools swelled markedly with the introduction
of job enlargement.

An expanding market for its product auto-
matically solved the problem of the displaced
personnel. As the record shows, the setup men
and inspectors whose skills were swallowed up
by the operators were readily absorbed into
other jobs without loss of pay or prestige. Were
job enlargement introduced by a company
at a time of declining demand either for goods
or for labor, the program would be resisted by
both workers and specialists.

Without a doubt the policies most favorable



Harvard Business Review

to the introduction of the experiment were
those attendant on foremen's relations. At
I.B.M. all foremen are called "managers," and
as far as practicable they are invested with
appropriate duties and authority. The mana-
ger-foreman of a section or department in a
plant not only deals directly with his men in all
technical matters of production but is also the
prime authority in hiring, promotion, or dis-
charge of workers under his supervision.

The company does everything possible to
make this simplified organizational structure
workable. All managers and indeed most ex-
ecutives go to school — on company time —
every year, in sessions where technical matters
as well as company policies and plans are dis-
cussed. It is a cardinal principle of shop or-
ganization in the company that the foreman
represents management in all matters of com-
pany policy to the men he supervises. It is easy
to see how all these policies were favorable to
the introduction of job enlargement. Fore-
men were able to explain the full scope and
significance of the program to operators, setup
men, and inspectors, as well as to act as com-
petent instructors in the technical details of
the program.

On the purely production side, as against
company policy side, the applicability of job
enlargement in any plant is obviously depend-
ent on the nature of the manufacturing process.
It is clearly not applicable — in precisely this
form at least —• to an assembly-line operation
where a moving conveyor arbitrarily limits the
character of the work. It is applicable, however,
to a very wide variety of machine operations
where setups, tool sharpening, and inspection
are called for.

As suggested earlier, there are many plants
where job enlargement is "unconsciously" tak-
ing place simply because it seems to "work
better" in certain departments, although few
managers are aware of the broader implica-
tions of what they are doing or permitting to
take place.

There are companies, however, which are

fully alive to both the economic and the psycho-
logical penalties of overrepetitive work. For
example, James C. Worthy of Sears Roebuck
has recently commented:

We have found that where jobs are broken
down too finely we are more likely to have both
low output and low morale. Conversely, the most
sustained efforts are exerted by those groups of
employees who perform the more complete sets of
tasks (e.g., salesm.en, supervisors, master machin-
ists, etc.) and these likewise exhibit the highest
levels of morale and esprit de corps.i

In a broad sense, the problem of the repeti-
tive worker is a special case within the larger
problem area of overspecialization which ex-
hibits itself in so many sectors and at many
levels of modern society. In industry the trend
toward specialization of function has clearly
tended to narrow in content, responsibility, and
personal satisfaction a very large number of
factory jobs. But to compensate for this shrink-
age, there would appear to be another trend
of "expansion." Top management increasingly
is obliged to assume broader and broader func-
tions and responsibilities, portfolios, and
powers. Alexander Lindsay, the British philoso-
pher, has remarked: "Industrialism has intro-
duced a new division into society, the division
between those who manage and take responsi-
bility and those who are managed and have
responsibility taken from them. This is a divi-
sion," he adds, "more important than the
division between rich and poor."

The significant question would appear to
be: Is such a division, which is one of the
diseases of overspecialization, an inherent or a
passing phase of industrialism? A society based
upon enterprise should be able to give its own
answer to such a question. In any case, within
the important sector of American manufactur-
ing a recognition of the law of diminishing
returns in overspecialized factory labor is one
way to obliterate the division.

a paper given by James C. Worthy at the Forty-
Fifth Annual Meeting of the American Sociological Society,
New York City, December 2g, 1949.






