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PREFACE

The prominent position occupied today by wage incentives
as a means of increasing production for war has been viewed
with mixed feelings by many of us who for a number of years
have worked directly with their use and application.

Believing in incentives, we are pleased to see them being
generally recognized and accepted again as a major tool of
industrial management. Believing in them also causes us to
fear greatly for them, in that their suddenly renewed wide
popularity may once again bring on the mistakes and misuses
that caused them once before to fall into great disfavor in the
eyes of both management and labor.

In an effort to plead the cause of incentives by attempting
to tell their story in a balanced manner, I have written this
book. In doing so I have written primarily for the man of
management and the man of labor rather than for the engi-
neer. I want to tell these two groups as briefly and concisely
as I can what incentives really are and what they can really
do. In the understanding which management and labor have
of their use and in their balanced perspective the success or
failure of incentives lies.

I have endeavored to avoid excessive technical details with-
out sacrificing clearness and understandability. Rather than
review the many ramifications of various incentive plans and
their uses I have chosen to hew to a straight line, em-
phasizing policies, relationships, controls, and the like, which
to my mind have been less understood and appreciated than
the technical details of the various wage incentive plans.”

Not only have I tried to place before management and
labor what I believe to be, and have found to be, the proper
bases and concepts of incentives, but I hope I have also armed
the engineer who is responsible for this work in his company
with arguments and data to support his stand for sound, well-
designed incentive plans. In writing to both management and
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iv PREFACE

labor I have outlined a common ground or basis for the
development and installation of incentive plans that will be
acceptable to both and will permit their use, thus allowing
both groups to reap their benefits. If I have accomplished
these ends, I shall feel that I have achieved my purpose in
preparing this book.

In fairness to my company, I wish to state that the content
of this book represents the free thinking of the author and
does not necessarily conform to the practice and policies of
the Armstrong Cork Company.

As is any author of a book such as this, I am indebted to
many friends and associates with whom I have worked and
whom I have known through the years. I am particularly
indebted to Mr. G. Donald Louden and to Mr. P. K. Shoe-
maker for their specific comments and criticism of the ma-
terial presented. I am indebted also to Mr. Paul A. Cooper
and Mr. J. W. Deegan for their assistance with the source
material on which Chapters X and XI are based, and to
Mr. W. L. Sybert and Mr. Deegan for their assistance in the
preparation of the manuscript.

. J. K. LoupEN

LANCASTER, PENNSYLVANIA
March, 1944
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CHAPTER 1
A BRIEF HISTORY OF WAGE INCENTIVES

THER INCEPTION

The Taylor System. The foundation of modern wage
incentive plans and the techniques used in developing them
were laid by Frederick W. Taylor at the Midvale Steel Com-
pany in the early 1880’s. They grew out of his desire to
overcome the ““ systematic soldiering ” which he found there.
This soldiering was an evil that was inherent in the practice
of “ bringing a number of men together on similar work and
at a uniform rate of pay by the day.”! Since all were paid
the same, the poorest worker tended to establish the amount
of output.

Mr. Taylor further found a more pernicious form of
soldiering brought about by piece rate systems in effect at
that time. These piece rates were set usually on the fore-
man’s estimate. If excessive earnings were made, the rate
was cut. Therefore there was constant conflict between man-
agement and workers. The workers attempted to gauge their
work to earn as much as they could without getting the rate
cut while the management tried to induce the workmen to
increase their output as much as possible to obtain lower
costs.

Mr. Taylor realized that the chief difficulty lay in the fact
no one knew what constituted a fair day’s work. Therefore
he set out to establish a method or system whereby piece rates
could be based, not on their actual performance in the shop,
but on facts as revealed by careful investigation. Thus
was born Taylor’s “scientific method in connection with

1 Frederick W. Taylor, by F. B. Copley, Vol. 1, Book III, Chapter 1,
page 208, Harper & Bros., New York.
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2 A BRIEF HISTORY OF WAGE INCENTIVES

management,” which grew to be known as the Taylor
System.2

Overdemand for the Taylor System Led to Misuse. The
success which Mr. Taylor’s work had and the publicity which
it received caused it to be more and more sought after by
companies throughout the country. The advent of the First
World War, which just preceded Mr. Taylor’s death in 1915,
and the pressure for increased production created a demand
for the services of his associates greater than they could meet.

This overdemand for the services of trained qualified men
laid open the profession of industrial engineering, as it is now
known, to the untrained opportunists, to *“ efficiency experts ”
with little if any qualifications, and to others whose prime
motive was to ““ cash in ” on this new profession. Industry
and industrial engineering will be a long time recovering
from the evils wrought during the years 1915 to 1930, and
they have already paid a heavy price.

The past decade has seen substantial improvements in this
work. Two important factors have brought this about, man-
agement’s growing realization of what constitutes sound prac-
tice in this work, and the demands by organized labor for
sound, fair wage practice.

The evils of the 1915 to 1930 period have had such far-
reaching effects and will continue to influence future think-
ing on the part of both management and labor to such a
degree that it is advisable to consider at least the most com-
mon ones here. I have chosen the following ten, which, in
my mind, are the greatest of these evils.

1. Failure to have supervision play a major role in the
program and failure to train supervisors in the fundamentals
of industrial engineering

To fail to recognize the fact that the foreman is the manager of
his department seems inexcusable in the light of sound manage-
ment thinking. Management must not fail to recognize that, if
the foreman is not “ sold " on the project, or does not understand

2 Frederick W. Taylor, by F. B. Copley, Vol. 1, Book III, Chapter 1,
page 217, Harper & Bros., New York.
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it, his men will realize this fact and will be against it also.
Nothing can wreck the morale of a department more than ignor-
ing its supervisor or forcing something unknown upon him.
This failure led to conflicts between the supervision and the
people making the study. These conflicts usually resulted in loss
of shop morale and led to such common beliefs as * the engineers
are coming in to tell the foreman how to run his department.”

2. Failure to enlist cooperation of employees and to gain
their full understanding and confidence

This failure is as obviously unsound as failing to work with
and for the foreman and demonstrates a lack of concept of what
constitutes sound employee relations. It probably grew primarily
out of the incompleteness of techniques, lack of personal compe-
tency, and general unsureness on the part of the people making
the installation. They wrapped themselves in a shroud of mys-
tery and, with an airy “ this is something you couldn’t under-
stand,” sowed the sceds of bitter resistance and opposition to this
work.

3. Failure to recognize the caliber of men and the com-
petency required to perform this work

The performance of industrial engineering functions by un-
trained or inadequately trained men is a fault that must be shared
by both management and practicing engineers. The desire of
management to get the job done at as low a first cost as possible,
plus their pwn lack of knowledge of what was involved, was a
major cause. The lack of truly competent engineers and the
lack of college curricula designed specifically to train men for this
work were other factors.

Fortunately management generally has come to realize the im-
portance of this function and is now more willing to set it up
properly and to staff it with competent people. Yet we have not,
today, more than approached the point in our thinking where the
preaching of the doctrine of having sound competent engineers
can be lessened. If any management is not willing to set up this
industrial engineering function properly and man it with compe-
tent people, then they are not in themselves ready for such a
program and should not have it.

4. Failure to establish standard procedures and policies
governing industrial engineering

This includes not only the use and application of the techniques
of industrial engineering but also the application of results
obtained, such as a wage incentive plan. The establishment of
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standard techniques in a detailed manner for all engineers in a
company is still not a common practice. Yet if uniformity of
results is to be obtained, it is essential.

Written policies governing wage incentives were usually vague
if existing at all. These problems were frequently left to the
whims of the department heads and the heads of the payroll
departments. The pattern followed was often one of inconsis-
tency with its resultant confusion and discontent. The content
and form these policies governing incentive plans can take will
be discussed at length in a later chapter.

S. Failure to realize that industrial engineering consists
of more than taking time studies and installing a wage incen-
tive system

If one evil had to be sclected as the greatest, it would be hard
to deny the place to this mistaken concept. The old practice of
going into a department, taking the layout, methods, and equip-
ment virtually as it was, then establishing standards for wage
incentive purposes has been completely discredited. In those
cases no organized effort was made to climinate waste. No
organized effort was made to standardize methods of performing
work and then training the workers in those methods.

The fact that the true purpose of a wage incentive plan is to
sustain the goals reached through proper layouts, proper work
methods, proper equipment, and well-trained employees was not
recognized. Instead, the goal of increased production and lower
costs was sought by setting standards on the jobs as they were
found and then hoping that they would be attained by offering a
financial incentive. Too often this left the average worker with
no device other than increased effort to meet these standards,
which, in turn, led to discontent and opposition to incentives.
Some workers through their own ingenuity improved their work
methods to the point where mecting the standard was no par-
ticular chore. This only intensified the opposition of those less
ingenious. What a blind approach this was to the problem, but
fortunately its practice is rapidly diminishing. _ N

6. Failure to guarantee standards once established against

change unless there is a change in method, equipment, or
specification

This evil was rate cutting. As above-average workers forced
their earnings beyond what was considered the top by the foreman
or the plant management, the rate would be cut. This soon led
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to the workers putting ceilings on their output in self-protection.

Even after rates began to be guaranteed some guarantees were
vague and meaningless. The policy on this point must be clear-
cut and rigidly adhered to if it is going to be acceptable to the
workers. The practice of making a minor change in method, and
then materially changing the standard, is not acceptable. If
any change is made that affects a standard, only that portion of
the standard involved should be altered, and then only to the
proper degree. If changes are made on any other basis, they
should be made only with the full knowledge and agreement of
the employees concerned.

7. Establishment of a ceiling on incentive earnings above
which an employee must not go or the standard will be cut

The only advantage this practice had over plain rate cutting
was that it saved the employees the trouble of learning by trial
and error what the ceiling was. In the light of modern knowledge
it seems inconceivable that such short-sighted practices existed.

The only ceiling that should ever exist on a properly set
standard is that of the best efforts of the highest-skilled, most ideal
worker on that job. There are exceptional workers who will
exceed the highest expectations on earnings. Management must
recognize them and consider itself thrice blessed that they are on
its payroll.

8. Failure to analyze and establish standards for materials
and spoilage

Failure to establish proper standards and controls over material
usage as well as to establish the expected amount of spoilage led
to confusion and strong differences of opinion. Often through
excessive use of materials unusually high production could be
obtained. Yet in many cases the value of the material used was
greater than the cost of the labor involved. This same point
held true for spoilage. Production would go up, but the in-
crease in spoilage more than offset the gains made. The attempt
of management to remedy this omission after the installations
were in often led to the charges of rate cutting.

9. Failure to establish rigid specifications and quality
standards

This is similar to the evil listed above. When proper quality
standards were not clearly established, production increases were
often obtained at the expense of quality. When attempts were



6 A BRIEF HISTORY OF WAGE INCENTIVES

made to overcome this lack, strong differences of opinion often
arose as to what was the preinstallation quality, or what consti-
tuted acceptable quality. Here again it is essential that such
problems be settled before the installation is made.

10. Failure to maintain properly and regularly measured
standards and wage incentive installations once they are
established

The rigid maintenance of an incentive plan is essential if it is
going to be successful. It used to be common practice to forget
all about an incentive plan after its initial installation except for
annual, or some other set period, check-ups. At these periodic
intervals, attempts were made to take up all the slack that had
occurred in the interim.

This meant that loose standards were tightened for no apparent
reason other than that a date had been reached. The changed
conditions that made the standard loose may have been in effect
for months. It was very difficult to convince the average worker
that the standard should be changed at that later date. The
opposite situation of a standard’s no longer being adequate was
also found. Thus the plan had become unbalanced and ill
fitting, with all the problems of fair administration such a situa-
tion involves.

No matter how carefully and completely the installation and
all that went before are made, the conditigns that exist at the
time will not remain static. To keep everything in balance and
to maintain as high a degree of coverage as possible require that
the installation be perpetually maintained. Every change in
specification or method should be followed up immediately with
the effect on existing standards measured. If it is a controllable
change, its effect on standards and quality should be checked be-
fore it is made. The fine results of a good piece of work could
soon be dissipated by the lack of proper maintenance with prob-
able general dissatisfaction.

These evils and pitfalls that were once common take on
special significance today when demands for increased output
have again overabsorbed the market of trained industrial
engineers. Companies which have not used incentives on any
scale are being urged to make use of them as production aids.

It is wise that they consider well the results of ill-advised haste
in the past.
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GROWTH AND DEVELOPMENT OF WAGE INCENTIVES

As incentives became more and more popular, various
plans were offered to industry. These plans usually em-
bodied some particular idea or feature that made them differ-
ent from the others. During that period virtually all the
emphasis was placed on the plan rather than the foundation
upon which the plan rested. In the attempt to overcome the
deficiencies of lack of motion study in the full sense, sound
time study, and the like, complexities were introduced that
tended to level off wide swings in earnings. The result was
that under some of the plans few workmen could calculate
their own earnings or understand how they were calculated.
This condition did not aid their reception by the workers or
the foremen.

Today, with our more advanced techniques and greater
experience, the trend is to keep the plan itself as simple as
possible and to take care of the variables by measuring and
controlling them. The majority of plans that were promi-
nent fifteen or twenty years ago are virtually non-existent
today. However, some are still in use to a limited degree,
and the principles involved in others have carried through to
become integral parts of present practices. Piece rates in
their various forms are still probably the most common type
of incentive plan. However, bonus plans using time stand-
ards rather than money standards are displacing them in many
companies.

The early practice of having a very low guaranteed base
rate when incentives were used, plus that of having a day
work base rate and a lower incentive base rate for the same
job, have disappeared as a result of legislation and more sound
wage policies. The latter device was designed primarily to
guard against excessively high earnings on poorly and inade-
quately set standards. Improved techniques and greater
experience have removed any excuse for using such a pro-
tective device today.

To illustrate changes in thinking further, we can recall the
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day when the worker at best only vaguely knew what his earn-
ings were until he received his pay. Today it is sound prac-
tice to post incentive earnings every day in the shop for all
to see.

Depression Years Saw Abandonment of Incentive Plans.
In the economic depression of the early 1930’s there was a
strong tendency in many industries to abandon incentive
plans of all types and return to day work or some form of
measured day work. The cause of this reversal can be traced
to a number of factors. The low volume of production in
many industries made it very difficult to provide sufficient
work to encourage the men to produce. Then, too, manage-
ment was seeking every means to reduce overhead, and their
incentive system and the people required to operate it were
among the early victims in some companies. The added
desire to spread the work and hold keymen often made
incentive plans meaningless and unprofitable to maintain.

In many cases a major factor in their elimination was the
revolt of organized labor in its new-found strength against
ill-designed and poorly administered incentive plans. This
attitude made itself doubly felt when the depression was over
and times were more normal. Many companies have yet to
get incentives back on any scale, and the progress they have
made has been slow and painful.

Looking back on the broad industrial picture, we see that
the elimination of incentives in many companies was a bless-
ing in disguise. It not only wiped the slate clean of hope-
lessly involved and inadequate incentive installations but it
also forced many managements to alter their concepts and
policies regarding incentive plans materially.

Difficulties Faced in Rebuilding Incentive Plans. The
arbitrary attitude held by some unions that incentives are
against the common good of all workers makes it doubly
difficult for some managements again to offer incentives to
their employees, this in spite of their willingness to make the
plan fair and equitable. Past mistakes made by management
provide much of the ammunition used by such union leaders,
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but, in spite of that, incentives are once more on the
ascendancy.

Regardless of one’s personal opinion of incentives, it is
difficult to deny that a soundly conceived and executed in-
centive plan is the best and most satisfactory method yet
devised to recognize and reward individual differences in
workers on the same operation. The problem facing man-
agement is one of so planning, organizing, and administering
their incentive systems that even the most arbitrary labor
leaders cannot equitably deny their soundness and fairness.
This can be done and must be done if management is going
to be able to achieve lower costs and at the same time rec-
ognize and reward workers whose rate and quality of output
justify such an award. The time required and difficulties
faced in obtaining full acceptance of incentive plans can best
be determined by a study of a company’s past practices and
policies governing their use.

Regardless of any individual’s or group’s basic attitude
toward incentive plans, there is one major factor that strongly
affects the degree of its acceptance. This factor is the volume
and backlog of work facing a plant. Workers are markedly
more receptive to incentive plans when the volume of work
is on the ascendancy than when it is starting to diminish.
The reason for this is obvious. Yet if the incentive idea is
sound, it should be not merely a prosperity device. Other
ways and means must be found to offset the factor of *“ spread
the work to make jobs.” The price that must be paid in
attempting to revitalize and equalize an incentive plan that
has been permitted to decay and fall apart is very high from
both a cost and employee relations standpoint. Accordingly,
companies who experience wide swings in their production
volume cycles must give this problem of proper maintenance
during low production periods serious attention in their use
of incentive plans.

It might be said that, on the whole, we are now emerging
from the dark ages in the use of incentive plans as an integral
part of a sound industrial engineering program. We find
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their use being advocated by government, management, and
labor. While not condoning past practices and mistakes, we
must not be blindly critical. Every profession has learned the
hard way of trial and error. The important point is that
those who have made, and are making, real progress do learn
from their past mistakes. It then behooves management,
labor, and industrial engineers to view the position of wage
incentives in the industrial picture objectively. The success
or failure of incentives lies in their combined abilities to
understand their nature, place, and use.

DANGERs FACED BY WAGE INCENTIVES TopAy DuE TO AB-
NORMAL EMPHASIS

The War Production Board’s Wage Incentive Recom-
mendations. First of all, it should be pointed out that the
War Production Board’s recommendations are not made
blindly. Mr. Wilson, in an article clarifying his recommen-
dations, points out that there are recognizable limitations to
any such plan.3 He first of all states the need for reasonable
standards. He recognizes the difficulty involved and the im-
practicability of applying an overall plant bonus plan to a
plant making diversified products. For these plants he rec-
ommends the application of one of the more standard types
of incentive plans.

This whole program breaks down into two important parts
from the standpoint of incentives. One is the use of incen-
tives in a war plant as a war measure and the second is their
use in a peacetime plant that will be reconverted after the
war. They should be considered as two separate problems
since what may prove the expedient thing to do in a war
plant would be the wrong thing to do in a peacetime plant
working on a war basis.

The average war plant, built as such, is a single-product
plant that will not produce that product when the war is
over. Furthermore, the plant itself as a manufacturing entity

3“ How to Get Production Back on Schedule,” Charles E. Wilson,
Factory Management and Maintenance, September, 1943, pages 82-86.
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might cease to exist. Here we have a short-range problem of
obtaining maximum production within a minimum of time.
The long pull is of no moment. In fact the prime purpose
of that plant is, as quickly as possible, to produce itself out
of existence through hastening the end of the war.

No one can find fault with the basic principle of war wage
incentives as stated by the War Production Board. That
principle is: ““ If it can be shown that a ten per cent increase
in production over reasonable standards [italics are the
author’s] has been secured in a given plant, then the entire
working force in that plant should receive a bonus of exactly
ten per cent.” In the illustration of what is meant by
‘“ reasonable standards "’ the example is given of the number
of man-hours at normal working speeds [italics are the
author’s] required to produce a specified number of bombers.
If during a working period a number of bombers greater
than that specified is produced utilizing the same number of
man-hours, a bonus is paid to all workers in direct proportion
to this increase in production. ‘

As stated, no one can quarrel with that principle. But the
question can and must be raised of how that * reasonable
standard " is going to be established. The statement is made
by Mr. Wilson that this overall plan “eliminates the time-
taking technical task of setting up time study measurements
for individual performance.” On that basis, unless detailed
standard data exist, and we can safely say that they do not,
we must assume that the reasonable standards are based on
past performance, or the unmeasured judgment of an indi-
vidual or group of individuals. Past experience has proved
beyond the shadow of a doubt that neither of those bases is
an acceptable one for the purpose of establishing work stand-
ards that will meet the tests a successful incentive plan must
meet.

Any basis other than careful measurement by time study
is suitable only for the establishment of goals, not standards.
From a sound industrial engineering standpoint, this distinc-
tion is of major importance. The history of wage incentives
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shows that it is this very basis that led to practices and con-
ditions which placed sound wage incentives in a bad light
and led to their failure and discredit.

Establishment of Production Goals as a War Measure,
and Their Limitations. As a wartime measure the establish-
ment of production goals on an arbitrary or bargained basis,
the exceeding of which results in a financial award, is un-
doubtedly justified under certain conditions and under rec-
ognizable limitations. The general acceptance of this basis
as a sound one on which to build an equitable wage incentive
plan would be a major mistake on the part of any manage-
ment. It is not offered as such, and management must not
accept it*as such.

The desire to increase production of planes, tanks, and
guns in single-purpose plants that will exist only during the
war period can justify these production goals. The in-
equities of effort required on the part of individuals and
groups of workmen within a single plant to exceed the goals
may not become a vital issue since it is a war measure. The
inequities of effort required between similar plants will prob-
ably not become well known. The freezing of labor costs
at levels other than the right one based on methods of pro-
duction will not be too serious since the goods are not manu-
factured for sale in a competitive market. The whole wage
structure in war plants is so inflated over what was normal
that the relationship between effort expended and wages re-
ceived is distorted so that the significance of these goals as
measurements of individual efforts may be lost.

On the other hand, as a device to be used in plants con-
tinuing to make their regular or related products for war pur-
poses and that would continue in operation after the war, the
use of such goals is decidedly not an acceptable practice. It
is recognizably difficult to make such a flat statement as this,
but it is the only sound basis on which to.start and the burden
of proof should be wholly on the other side.

We should consider this emphasis on incentives from the
continuing manufacturer’s viewpoint from two angles. The
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first is the use of overall plant production bonus plans. Since
the vast majority of plants are multiproduct plants rather
than single-product, we can dismiss this measure as being
impractical. Its most ardent proponents as a measure of
war expediency recognize this limitation and do not recom-
mend it under such circumstances. The second measure,
which would carry the incentive idea into departments by
setting up departmental goals, also does not hold because of
the nature of most plants. In multiproduct plants we usually
find the combination product-process layouts used. Thus it
becomes a complex problem to determine equitably each de-
partment’s output on such a general basis. To select one or
two departments out of a plant where it could be applied
would be unwise from a labor relation’s standpoint. Rec-
ognizing all the problems inherent in trying to use such a
plan in this type of plant, the War Production Board does
not advocate it so we need not consider it further.

Time Study Is the Only True Basis for Incentive Stand-
ards. The second and most important consideration is using
any device other than careful, accurate time study or time
study data as a basis for setting standards. Let us first define
the fundamental purpose of an incentive system. It is to
offer a financial incentive for a worker or group of workers
to produce work of an acceptable quality over and above a
specified quantity.

The success or failure of the plan depends primarily upon
the fairness and accuracy with which the “specified quan-
tities ” or standards are set and whether or not they are guar-
anteed against unsupportable and unjustified changes. Other
factors are important, as we will discuss later, but the heart
of the plan is the standard. Every worker must know and
believe that his task requirements are comparable within
reasonable limits with those of every other worker. He must
know that, regardless of the part or job he is assigned to work
on, the requirements are comparable within those same rea-
sonable limits with any other part or job that may be assigned
him. He must know that, regardless of his performance
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under those standards, if all conditions remain the same as
specified at the time the standards were established, the
standards will not be changed.

To be able to give a worker those assurances obviously re-
quires that the standards be based upon facts. The only way
these facts can be gathered is through careful detailed ana-
lytical studies. They cannot be based on past production
records. They cannot be based upon rumors of what other
plants are doing. They cannot be based upon the estimates
or unsupported judgments of any individual or groups of in-
dividuals, no matter how experienced they may be in their
knowledge of the work to be performed. The history of
wage incentives is strewn with the wreckage of plans based
on just such foundations as these. No matter how well inten-
tioned the individuals responsible for the plan may be, they
cannot overcome the inherent complexities and variables
that are part of production with anything other than meas-
ured facts.

Not only must a wage incentive plan be carefully installed
but it must also be rigidly maintained.. If the installation is
faulty and non-factual, then there is lacking a solid founda-
tion for the proper maintenance of the plan. Regardless of
the good intentions of both workers and management, in-
equalities in rates are bound to be resented. Thus starts the
old vicious cycle of equalizing out-of-balance rates. This, by
its very nature, becomes an upward spiral in time allowed
until all rates become meaningless from a task viewpoint.
Unless backed by sound facts and properly administered,
every rate represents an incipient disagreement between the
foreman and his men. This situation could so harm their
relationship that it would take years to overcome it.

No matter how alluring the prospects of obtaining more
production quickly may appear to the manager who will still
be running his plant after the war, he must not succumb to
any urging that he put in wage incentive plans based on any-
thing other than measured standards. If he does succumb
he will see the day when he realizes that no incentive plan is
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far better than one poorly conceived and maintained. He
will find himself either faced with discontent and bitterness
on the part of the workers if a real attempt is made to keep
rates somewhat in line or saddled with rates so much higher
than they should be that he is no longer competitive from a
labor cost standpoint.

If neither time nor trained engineers are available to make
the installation in a proper manner, then other devices de-
signed to encourage increased production should be devised.
Whatever they may be and whatever their output goals may
be, every care should be exercised to make it clear that they
are not standards and they are not incentive plans. Care
should also be taken to make certain that the device is suffi-
ciently different from any incentive plan that may be used,
so that at no future date could anyone refer to the wartime
production contest for comparative purposes.

Wage incentives are not a panacea or cure-all. When used
properly they are a valuable tool of management. It behooves
all of us to do everything we can to keep them in their proper
perspective.




CHAPTER II

RELATIONSHIPS OF WAGE INCENTIVES TO
OTHER PHASES AND FUNCTIONS
OF MANAGEMENT

HourLy RATE STRUCTURE

Since a wage incentive plan is designed to offer a financial
incentive for a worker to produce work of an acceptable
quality over and above a specified quantity, it presupposes
that the worker will be fairly and adequately compensated
for his efforts and output up to and including that specified
quantity.

This basic payment for work performed is usually called
the base or job rate. Such a rate should be established for
each operation in the plant and grouped by class of operation.
The establishment of equitable compensation for the per-
formance of each occupation and operation in a plant is not
a simple problem. It requires the best thought and effort
available. It must not be left to chance or to the uncoordi-
nated opinions of supervision and department heads.

An equitable wage or rate structure must meet several
requirements. It must determine by job analysis what are
the jobs or occupations in the plant and what distinct measur-
able classes of each exist. It must relate by job descriptions
and job evaluation the value of each job and class of job to
all others within the plant itself on a scalar or class basis. It
must relate the value of all jobs and classes of jobs to wages
paid for like work in the community and in the industry as
a whole in order that rates may be kept in balance and the
plant remain competitive for obtaining good workers. It
must take into account the ability of the company to pay.
The fundamental question that must be answered is the rank

16
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or relationship of each job to all others in the plant. All
other considerations rest upon the successful determination
of this basic foundation.

In the past the value placed on jobs has been established in
many ways and influenced by many and varied factors. When
the foreman alone valued the jobs in his department, he may
have kept them low in an effort to be a low-cost department.
The employer, too, may have looked upon wages as the answer
to most of his employee relations problems and used them
freely to answer complaints and grievances, recognize ability,
length of service, and other extraneous factors. The pressure
of unions has induced inequalities of different types, depend-
ing largely on whether or not they are craft or vertical unions,
and whether or not there is more than one bargaining agent
in the same plant.

Development of a Rate Structure Program. Keeping in
mind that the purpose of a job evaluation and hourly rate
structure program is to provide equitable compensation for
all work performed based on the requirements of that work,
we can outline the attaining of that purpose generally in
these steps:

1. The selection of an adequate plan of job evaluation and
the establishment of the method of approach

There are many plans of different complexities and degrees of
satisfaction in use today. One that has proved to have a high
degree of acceptability involves the combining of the job-ranking
or classification system and the point-evaluating system. The two
approaches complement cach other and, in my opinion, a more
satisfactory result is obtained by their combined use than by their
sole individual use, as both the word definitions and the numeri-
cal definitions guide the analyst.

2. The selection of key jobs in the plant to serve as bench
mark jobs in evaluating all jobs

These jobs arc ordinarily selected on the basis of their stability
as to duties and requirements, their commonness in industry gen-
erally, their being recognizable and familiar to almost everyone
in the plant, and their inclusion of a substantial portion of the
hourly personnel in the plant.
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3. The preparation of detailed job descriptions first on the
key jobs and then on all others

The answer being sought is job content — what is the job?
The description must present a clear picture of the function of
the job and a record of the significant characteristics on which is
based the evaluation of the job. The characteristics or factors on
which the job is evaluated usually include the following:

Training and experience required.

Mental abilities required.

Complexity and variety connected with the job.
. Dexterity and physical skill required.
Responsibility for care of material or product.
. Responsibility for equipment or process.
Responsibility for salety of others.
Responsibility for leadership.

Physical effort required.

Mental effort required.

Safety and health hazards.

Working conditions.

MR~N~TOAmDORN

4. Ranking and evaluating first the key jobs and then all
the other jobs in the plant

It is here that the relative values are determined for each indi-
vidual job and then for all jobs in relation to cach other from a
job content and requirement standpoint only. Moncy as yet has
not entered the picture. If money is considered here, then imme-

diate comparisons with present rates becloud the issuc to a serious
degree.

5. The preparation of a wage scale based on going rates in
the plant, industry, and community is now required

This wage scale is first tested against the key jobs, at which time
its adequacy is determined. Once cstablished, it is applied against
all the jobs in the plant in accordance with their previously deter-
mined classifications. These rates then become the amount of
money paid to anyone who works on that job and can meet the
minimum requirements of the job.

There are many secondary uses and results of this program.
There is the use of the job descriptions for selection, hiring,
and training purposes. There are the development of a
definite plan of promotion from one job to another, the de-
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velopment of standard job titles, and the encouragement of
better supervision. The important point is that a fair wage
has been established for the performance of work. This fair
wage can be used as the basis upon which incentive pay-
ments can be made. These incentive payments are to be
based on performance against standards alone and are in
no way affected by or related to the content of the job in
question.

Relationship between Wage Incentives and Rate Structure.
In the past, incentives were sometimes used as a means of
increasing a man’s earnings without changing the base rate
of the job when that base rate was considered to be too low.
That misuse of the incentive idea not only contributed to
the loss of favor for incentives but also seriously complicated
and distorted the base rate structure in the plant.

Incentives and rate structures must be kept entirely sepa-
rated in their preparation and determination. The rate
structure analyst has no interest in whether or not the job
will be placed on incentive because that point should have no
bearing on the proper evaluation of the job and the estab-
lishment of the base rate for it. The engineer installing the
incentive plan has no interest in what the base rate of the
job is since it has no bearing on the establishment of the
proper standard. Should the incentive plan be piece
rates, then the engincer obtains the rate structure after
he has established his standards and converts these stand-
ards into terms of money, using the rates shown in the rate
structure.

If both the rate structure and the incentive plan have been
accurately and equitably established, we have the ingredients
of a successful and harmonious wage practice and experience.
To obtain this harmonious and successful relationship both
must be developed carefully and equitably. They must be
not only acceptable to, but also supported by, both the super-
vision and the hourly employees. They must believe in them,
and the best way to achieve this is to make the supervisors
and employees major partners in their development.
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Mortion Stupy

Keeping in mind that the primary purpose of an incentive
plan is to be a sustaining mechanism and not an attaining
mechanism, we see that it is important to consider the rela-
tionship between motion study and wage incentives. Motion
study, or work simplification, or job standardization, has
to do with the analysis of work to be performed in order
to reduce it to its simplest accomplishment. This analysis
may result in the elimination of the job in question, its com-
bination with other jobs, or its simplification through the
elimination of waste effort and motions.

It is here that the great savings through cost reduction are
obtained. Often in the past, when it was felt necessary to
reduce prices or lower costs, onc of the first things thought
of was to reduce wages. Realizing that this approach also
reduced purchasing power as well as caused labor unrest,
employers have sought other means. The idea of cost reduc-
tion through waste elimination was explored and has since
taken such firm root and experienced such growth and accept-
ance by both management and labor that the reduction of
wages to meet falling sales or rising costs.would now be a
measure only of desperation.

Although the use of motion study has become widespread,
its full possibilities in industry as a whole have yet to be
explored. Progress has been and is being made, but the
period of its greatest growth and application still lies ahead.

Problems in the Use of Motion Study. The major ob-
stacles in the way of motion study in the past have been a lack
of appreciation and understanding of its possibilities by
both management and labor, a lack of trained engineers, and
the opposition of both supervision and labor to it as a major
factor in technological change. The manner and timing of
its application often have had much to do with its lack of
acceptance. The disruption of skills, the de-emphasis of the
importance of a job, and the learning of new methods of
work have caused opposition and confusion.

The present practice of making both supervision and
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hourly employees major factors in the development of such
a program has been important in its recent rapid growth.
Then, too, improved training practices and techniques have
aided materially in overcoming operator resistance to the new
methods. The education of supervisors and key hourly
workers in the possibilities of motion study, plus a sound
policy designed to minimize the economic effect of the results
obtained to the individual worker, have been important and
essential steps.

The growing practice of a number of companies to submit
all new operations and processes to a thorough study before
their installation, so that the simplest and best-organized
methods that can be devised at that time are included in the
original installation, is doing much to reduce the degree
and amount of change made in established work methods.
This is desirable from a labor relations standpoint and is
decidedly good practice not only from an operator response
and training aspect but also from a rate structure and incen-
tive viewpoint. Under this practice the possibility of changes
in job content or performance standards within a relatively
short period of time is minimized.

Relationship between Wage Incentives and Motion Study.
The ideal most plant managers seek is operating a high-wage,
low-cost plant. There are many factors that enter into
attaining that condition, but one of the most important is
waste elimination. When an employee is hired he is selling
to the employer his skill, knowledge, and effort. He has
only so much of each to expend in a given period of time in
terms of effort. If part of this is spent on ineffective or un-
necessary work, it is sheer waste. Therefore it is manage-
ment’s responsibility to analyze thoroughly all work per-
formed to reduce it to its simplest terms and thus obtain
maximum utilization of the effort purchased from and ex-
pended by his employees. Thus the employee has the knowl-
edge and the satisfaction that he is doing effective work, and

one of the principal ingredients of a low-cost, high-pay plant
is at hand.
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The relationship between incentives and motion study is
here shown in sharp relief. The foundation of a wage incen-
tive plan is the standard work requirement. This standard
is based, or should be, on careful work measurement by time
study. The time study analyst measures the work on the basis
of the manner in which it is being performed. If the work
is not fully organized, if it has not been subjected to the
searching analysis of motion study, then there is certain to
be much waste effort and many waste motions inherent in the
manner in which it is being performed.

The time study analyst under such circumstances is forced
to attempt to evaluate work performed under a variety of
methods, with varying amounts of unnecessary and ineffective
work present. Standards set under these circumstances are
certain to force some of the workers, at least those who them-
selves have not worked out simple motion patterns, to work
faster and perform all elements of the operation at a higher
speed, including those elements which should not be in the
operation. This has in the past led to the cry of *“ speed up,”
and rightly so.

When the operation has been analyzed and simplified, and
the operators trained in the new methods and following them,
then the time study analyst is in a position to do a better job.
He does not have to cope with a variety of methods and un-
necessary or ineffective motions. He is in a position to
establish a more accurate standard and one that, when
coupled with a wage incentive plan, offers financial encour-
agement for the worker to follow the new method, to prevent
old waste motions from creeping back in, and to maintain or
better a standard output of acceptable quality with a mini-
mum of waste material and tools.

Although it is difficult to lay down an absolute policy,
since some exception can always be cited, nevertheless I
believe that a sound one is: No standards shall be established
on an operation for incentive purposes until that operation
has been subjected to a study involving the use of these
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methods improvement techniques and the result of that study
placed into effect in a satisfactory manner.

TIME STUDY STANDARDS AND STANDARD DATA

Since the standard established by time study as the measure-
ment of the amount of work required to perform an opera-
tion is the heart of any incentive system, it is important that
this relationship be discussed.

We have discussed the importance of motion study in this
picture so we can assume that the operations have been sim-
plified, organized, and the operators trained in the new
methods. We are now ready to establish standards of per-
formance governing that work. These standards are not to
be what a superior worker or a below-average worker can
do but what we expect a normal worker to do in the perform-
ance of his job. This worker must possess the required
normal physical, mental, and skill attainments specified for
the job. These standards must be set on a fair, honest, and
equitable basis, not requiring excessivé concentration and
exertion but at the same time requiring an average day’s
output.

Major Bases Used in Establishing a Standard. There are
two major bases that the time study analyst uses in establish-
ing this measured work standard. One basis is his judgment
of the amount of work contained in the operation; the other
is the comparison of the elements of work found in the
operation with similar or identical elements of work found
in other operations whose measured standards have been
proved in actual practice. The analyst can use these proved
elemental standards to check his judgment, or if he has suffi-
cient elemental standards available he may develop the work
standard from these elemental data and use the time study
analysis only as a check on his standard constructed from this
proved standard data.

Here we have the desired goal in the time study process —
the development of standard data based on elemental time
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standards proved in actual practice that will permit develop-
ing or constructing standards on new operations. Then using
the time study technique only as a check on the elements
involved, we can develop such additional data as are required
to maintain properly the completeness and accuracy of the
standard data tables. However, this development and this
use of standard data, with a few exceptions, are in their
infancy among companies in this country. Therefore the
majority of companies are forced to rely almost entirely on
data developed by actual time studies made specifically to
establish that standard on that operation.

Major Uses of Time Study Standard Data. There are
many different methods of taking time studies, but I shall
not take time here to discuss the relative merits of the more
common methods. Rather let us consider some of the major
uses made of standard data developed by time study. They
are:

1. Basis of standards used for establishment of wage in-
centive plan.

2. Basis of standards used for developing standard costs.

3. Basis of standards used in developing operating
budgets.

4. Making cost estimates.

5. Data in redesigning plant layouts, process equipment,
and products.

6. Basis for the development of standard data for use in
all departments and plants.

7. Preparing production schedules and plans.

To develop data that are used for such a variety of purposes
requires that each study be made in detail and with accuracy.
It requires that each study be made by a competent trained
analyst. That it be done so is vital from both a cost and a
labor relations standpoint.

The Judgment Factor in Time Study. The major bone of
contention regarding time study is the adjusting of the study
to normal operating conditions and normal operating meth-
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ods and pace in comparison with those witnessed and recorded
during the study. This is primarily a matter of judgment on
the part of the analyst in that he must estimate the extent
to which the operator or operators studied have deviated
from the analyst’s concept of standards. It is obvious that
this variable becomes all important in establishing a standard,
and yet under existing methods and knowledge we must
expect an average error ranging from 5 to 10 per cent, de-
pending upon the nature of operations studied — and this
by experienced and competent analysts.

This margin of error and the known lack of uniformity
between analysts have been sources of considerable concern
to industrial engineers and have been the subject of strong
attacks by labor unions. It is a complex problem, and yet
to date little has been done on a broad national scale to study
the problem and establish bases and data that can serve as
the foundation of uniformity.

A committee was established under the auspices of the
Society for the Advancement of Management just prior to
the war to make a formal objective study of this problem.
Unfortunately, because of war conditions the committee was
forced to suspend the study, but it plans to resume it as soon
as conditions permit. There is a great need for such data
and information. It is the duty of management to recognize
this need and its importance and to support such studies as
will permit attaining this necessary precision in establishing
standards. Until this is done there is little hope for sub-
stantial broad improvement in this matter, and management
will be constantly faced with a strong questioning attitude on_
the part of labor regarding the precision with which standards
are established. In the meantime, pending the development
of these data and information, engineers must bend every
effort toward attaining a full measure of accuracy and uni-
formity of standards.

Properly trained workmen are a material aid since the
analyst in studying a proficient worker has fewer variables
to consider. It is also important that a sufficient number of
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operators working on the same operation be studied to give
the analyst greater confidence in his conclusions. The con-
stant checking of one engineer with another as to their com-
mon concepts of work requirements in relation to time stand-
ards at least tends toward attaining uniformity in this respect
within that plant and company and should be a regular
company practice.

The recognition by management of the caliber require-
ment of the competent industrial engineer and time study
analyst, plus the realization of the degree of training they
require before being considered competent, are important
if we are going to attain the desired precision in the matter
of establishing measured work standards.

Summary of Requirements for Accurate Work Standards.
We might summarize the principal points upon which the
attaining of uniform accurate standards depend as follows:

1. The proper organization of the job based on the find-
ings of thorough and complete motion studies.

2. The proper training of the operator in the new
method of work. ,

3. The competence and ability of the engineer making
the study.

4. The degree of accuracy attainable under the particu-
lar time study procedure and techniques used.

5. The proper and constant maintenance of standards
in accordance with changes introduced into the operations.

6. The adherence of new standards as they are developed
to the established normal output level to the degree pos-
sible, using present methods and techniques.

The Problem of Uniformity Where Inaccurate Standards
Exist. In this struggle to attain uniformity and precision in ‘
establishing work standards we are constantly faced with the
problem of reconciling standards established under what we
may term modern techniques with those established in the
past under some outmoded and abandoned practice such as
past averages or the foreman’s estimate.
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If there is a wide difference in old and new standards on
comparable operations, and there probably is, then a strong
labor relations angle enters the picture. It might be that the
unions will exert pressure for some loosening of the new
standard at least to approach the old standard if not actually
meet it. Yet to yield in this point on some specific operation
or group of operations throws the whole basis of uniformity
out of balance and sets off a series of repercussions that can
completely unbalance the entire concept of accurate standards
in that plant.

Therefore management must hold firm to its basis for and
concept of uniform standards against such pressures. Other
means of reaching an agreement with the unions on thesc
discrepancies must be found that will not introduce further
errors into this search for precision. The nature and degree
of the basis for such an agreement will depend largely on the
measure of maturity and common objectivity the union and
management have attained in their working relationships.

A standard once established must not be subjected to
bargaining or negotiating. A production goal might be
established by bargaining but a standard — never. A stand-
ard for work required to perform an operation must be
established as carefully and accurately as modern methods

permit. It must never be subjected to influence of any sort
that will distort it.

BupceTs AND CosT CONTROLS

On the principle that there is but one standard regardless
of its ultimate use, we find that standards for material usages,
labor requirements, and spoilage stem from the same sources
whether used in an incentive plan or a budget.

The natural evolution of an incentive installation is the
development of various cost controls and measuring sticks.
Although these are usually kept simple and few in number,
nevertheless they do provide positive controls over labor and
material usage. These incentive controls usually are avail-
able daily, that is, the results of yesterday’s performance is
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posted today. Thus the department head has the story of
his group’s performance from a labor standpoint, and often
from a material usage standpoint as well, while it is fresh in
his mind and of its greatest value to him.

Since budgets and other forms of cost control are designed
for the same purpose, there is bound to be some overlapping
and duplication unless this matter of control is viewed as an
overall picture. In departments where an incentive installa-
tion has been made, the daily bonus report can also serve as
the daily budget report. When the operators on incentive
are earning bonus they should also be meeting or beating the
labor budget. The budget allowances for those operations or
classes of labor not on incentive and the results obtained can
be incorporated on the same bonus report form, using a
special column provided for that purpose. (See Figure 13.)
Under such a set-up the preparation of the regular budget
reports can be confined to weekly and monthly reports.
Where the incentive installation is particularly complete and
positive the formal budget report may be issued on a monthly
basis only. -

The important point in this matter of developing controls
for the use and guidance of the department head is that we
should bend every effort to keep them as simple and positive
as we can. Thus the engineer in charge must consider and
combine all sources of control data and information to gain
that end. He should keep the controls which are set up
flexible and properly maintained, so that he can always take
full advantage of new developments that will improve the
nature and effectiveness of those controls.

EMPLOYEE RELATIONS

The relationship between wage incentives and sound em-
ployee relations has been one of the most complex problems
in the entire field of industrial relations.! The history of

1 For a more complete study of this problem, see Management, Labor,
and Technological Change, by John W. Riegel, University of Michigan
Press, Ann Arbor, 1942.
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this relationship is not one of which to be proud. In looking
back over the past two or three decades this association has
existed, let us profit by the mistakes made, and, with a mini-
mum of indictments and denouncements, look to the future
and build toward that sound relationship which can and must
exist.

In considering this problem at this point in our discussion
let us keep it free from the complications introduced by col-
lective bargaining and all its ramifications. Let us consider
it only from a human relations standpoint, which after all is
the heart of the problem. Of all the factors that make the
American workman stand out above all others, two are most
prominent. They are his confidence in his ability to do a
job, and his pride in his work and the place he works. Rob
him of these and you have stolen his elements of greatness.

Therefore it is management’s duty, privilege, and responsi-
bility to see to it that nothing is permitted to enter the picture
that will disturb their employees to the degree that their
initiative and effectivencss are lost. If management does
fail in this respect, our whole industrial system will suffer.

The Element of Fear in the Worker’s Resistance to Wage
Incentives.  When we stop to analyze the single greatest ele-
ment in the employee’s resistance to wage incentives we find
it to be fear. We find this fear taking many turns, all of
them understandable and sometimes justified in view of past
practices. All of them are surmountable and removable.
All of them are unnecessary to the degree that their existence
for any period of time represents a failure on the part of
managment and others responsible for carrying on and inter-
preting the work of installing the wage incentive plan.

Analyzing this fear, we find that it is the unknown elements,
the mystery that so often in the past surrounded this work,
that is largely responsible for it. Workmen have a right to
be and want to be ““in the know ” regarding anything that
vitally affects them. Therefore it should be a fundamental
policy that before any work is done, the workers be fully in-
formed of what is to be done, how it is to be done, and the
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goals sought. Furthermore, as each step is taken, it and its
results should be fully discussed with them and the progress
be made only as fast as the workers can absorb and assimi-
late it.

This fear and its accompanying resistance to incentives
usually take the following patterns:

1. Their job will be de-emphasized to the degree that their
skill and knowledge are no longer economic assets to them.

2. They will be required to work at a pace they cannot
maintain without injury to their health, causing them to age
prematurely.

3. There will be a reduction in the force, which will throw
them out of work.

4, If they do not meet the standards every day they will
either lose their jobs or be demoted.

5. The rate will be cut as production increases so that they

will have to turn out more and more work for the same
money.

In any given company or situation the degree and strength
of these fears will depend largely upon the past experiences of
the workers themselves in regard to incentives. They will
also depend upon the experience and reputation of the use
of incentives in other plants in the community. They will
depend upon the harmonious relationships and the confi-
dence existing between the employees and the management.

Where strong fixed emotional beliefs of an unfavorable
nature exist, the introduction of an incentive program must
be carefully managed or it will surely fail. This being so, it
behooves management to see to it that all such projects are
managed carefully and meet every test of fairness and equity
with a2 maximum of protection for the workers involved.

_~.The Fundamental Basis of Successful Wage Practice.

eeping in mind the fears listed previously, let us discuss
the various steps that should be considered in approaching
and solving this problem. There are four groups that will
be responsible for the success or failure of the program.
They are the_ general management, the foreman and his
assistants, the engineers, and_the hourly workers. Failure to
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perform properly on the part of any one of the four will
endanger, if not entirely wreck, the program. The attitude
and degree of cooperation on the part of the hourly workers
depend almost entirely on the soundness of the policies estab-
lished by the general management, and the caliber and abili-
ties of the supervisory staff and engineers. These are the
key factors. Therefore let us first consider them and the
parts they must play.

The General Management. Management must have its
policies and thinking concerning this program and its results
well in hand before the program is started. They must be
prepared to express and discuss these policies with the em-
ployees in a clear concise manner before any actual work is
done in the department or plant. These policies should
include the following subjects (general examples are given
for illustrative purposes) :

1. The general objective of the study

To so simplify and organize the work in the department that
waste will be eliminated to the degree that costs are lowered, the
product improved, and the company’s competitive position im-
proved to the general good of all concerned.

To protect the jobs and earnings of all employees concerned to
the maximum degree. To provide an opportunity through a
sound incentive plan for the employees to increase their earnings
over and above their base rates. To keep the employees fully
informed at all times and to make them partners in the study to
the maximum degree practicable. .

2. Job security

No one will be laid off as a direct or indirect result of this
study. Should anyone be released from his duties by the study,
he will be given plantwide seniority and every effort made to
re-establish him at his highest skills. Any excess labor remaining
will be placed in a pool until such time as normal labor turnover
reabsorbs them into regular jobs.

3. De-emphasis and dislocation of skills

De-emphasis of skills does not necessarily follow such installa-
tions. Just as frequently, a greater concentration of skill use
results from proper organization of the work. Should the skill
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requirements be lessened to a degree where the economic value
of the job is materially lessencd, then every effort will be made to
transfer the workers to other equal skill jobs or to find other means
of maintaining their take-home pay.

Where, through change in job content, skills are disrupted,
formal programs to train the workers in the new methods will be
established. Ample time will be allowed for this purpose, and
earnings will be fully protected during the training period.
Strong efforts will be made to keep assignments in line with each
worker’s capabilities and interests.

4. Establishment of work standards

All standards will be set in a fair and equitable manncr. The
output requirements will be cstablished on the basis of what an
average man suited for that type of work can or should produce.

Realizing that errors in judgment can be made, formal appeal
channels to the foreman will be established. All appeals will be
checked as soon as possible, with earnings being protected by
making any changes retroactive to the time of the appeal.

Older or slower workers who cannot meet the minimum re-
quirements of the job will be transferred to work more in keeping
with their abilities.

5. Performance requirements against standards

Although consistent underproduction against standards proved
in practice could not be permitted, nevertheless it is recognized
that standards may not always be met. Variations in the output
will be analyzed and efforts made to overcome controllable causes.
When variations are a result of the worker’s physical or emotional
condition, his supervisor will work with him and suitable solu-
tions will be reached.

6. Rate cutting

All standards will be set with care. No standard will be
changed without good and sufficient cause. No standard will be

changed without due notice to all concerned with full explana-
tions of the reasons given.

Although other policies may be needed to fit a given situa-
tion, nevertheless these should be included in those thought
through and prepared prior to any approach being made in
the plant.

The Foreman. The foreman of the department must
accept full and direct responsibility for the program. He
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must believe in it, understand it, and become the driving
force back of it. In doing so, he should in no way relinquish
any of his prerogatives as foreman to the engineers during
the study. The engineers, on the other hand, do not want
to assume any of the foreman’s responsibilities. They are
there as technical assistants to him. They are staff men, and
to accept or be given any line responsibility would only
hinder them in their work. This is an obvious distinction
but, because of past misunderstandings, it is well to repeat
it here.

We are asking a lot of our foremen to accept this responsi-
bility. In doing so we must recognize that with few excep-
tions management has failed to set up a formal program
whereby their foremen could be trained to accept this re-
sponsibility in a creditable manner. Management has also
come to realize more and more the type of individual re-
quired to make a successful foreman. They now recognize
that he must be a leader of men, a manager, and that he must
at least know how to use the simpler tools of management.
In recognition of this, most managements have instituted
comprehensive training programs to aid the foreman to
become better qualified for his job.

We are now asking the foreman to assume the responsibility
for this industrial engineering and incentive program. If
he is to do this successfully he quust be trained in at least the
fundamentals of such work. He must have a sufficient grasp
of what is involved in developing such a program so that he
can not only make valuable suggestions to the engineers but
can also readily answer the questions of his men. This
latter point is of great importance. A workman naturally
looks to his foreman for guidance and has confidence in him
as his supervisor. If the workman knows that the foreman
believes in this program, understands it, and is guiding and
approving every step of it, then he knows that his interests
are being protected. This relationship of confidence and
understanding must be present, and no program should be
started until it is present.
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The Engineers. We have discussed previously the need
for men of high caliber and good training to act as industrial
engineers. It is every bit as important that these men be
carefully selected and properly trained as it is that the fore-
men be fully qualified. These engineers must not only be
sound from a technical standpoint but also from a human
relations standpoint. They must be able to sell themselves
and their work to everyone in the department. They must
be able by repeated good performances to earn the respect
and good will of the supervision and workmen. They must
be able to establish a reputation for competence and fair-
ness, and must have the friendliness that is absolutely neces-
sary to the successful development of this work.

The Approach to the Hourly Employees. The matter of
preparing examples and exhibits of techniques to be used,
plans to be carried out, and results to be sought must be care-
fully planned, their purpose being to enable the supervision
and engineers to illustrate their explanations and discussions
of the program in their initial and subsequent meetings with
the employees. These examples can take the form of charts,
blown -up examples of f forms, and film, both still and motion
p;cture ‘Films deplctmg the conditions before and after a
job has been analyzed have proved especially helpful in ex-
plaining the work of such a program and the results sought.
Case histories of other installations, especially if from the
same company or plant, are always helpful.

Thus armed and equipped, the foreman and the engineers
are ready to hold their first meetings with the hourly em-
ployees. At this time full explanation is made of what is
sought and how it will be accomplished. All matters of policy
are discussed and explained. All questions raised are
answered. If answers are not available, they should be
obtained and given at the first opportunity. Similar meet-
ings should be held as the study progresses and at the end of
each phase of the program. It is particularly important that
full explanations be given before any actual changes are made
in the department.
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While working in the department both the supervision
and the engineers should be constantly on the alert to answer
questions. They should encourage questions. Even when
none are forthcoming they should talk things over with the
workers involved to maintain the right relationship and to
enlist their cooperation.

A practlce to be recommended whenever it is practicable
is the selectmg ‘of two or more key workers to work full time
with the engineers durmg the entire project. These men are
taught the various techniques used and are considered as
regular staff members. Their intimate knowledge of the
operations concerned is valuable, and they can be of real aid
in getting the story of the study across to their fellow workers.
It is a convincing move in view of the statement made that
every step of the analysis and every result obtained are an
open book to any worker who cares to study them or have
them explained to him.

The day is not far distant when formal training programs
designed to teach hourly key workers the fundamentals of
industrial engineering will be common and accepted practice
in industry generally. The possibilities of such a general
move are staggering to the imagination of every practicing
engineer. In his mind it will be a long, happy step forward
on the path of industrial progress.

The Hourly Employee. The role the hourly employee
must play, if such a program is to be successful, becomes
apparent from the preceding discussion. In fact it is difficult
to discuss effectively each group’s part considered separately
since the parts are so closely interwoven. The hourly em-
ployee must stand ready to accept his responsibility by being
willing to to become a partner in a sound program. He must
stand ready to aid in every way that he can to make the re-
sults of the study as conclusive as possible and then aid in the
successful installation of the conclusions. ,

We cannot close a discussion of this problem without men-
tioning _proper employee selection and training. If the com-
pany has a sound and complete program to select properly
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and place new employees in jobs for which they are best fitted,
it has taken a long step toward good employee relations. It
a worker is on a job for which he is not fitted, for any reason,
he is aware of that fact before anyone clse. The longer he
is on the wrong job, the stronger will be his defense mech-
anism to oppose any move that might reflect against him.
Accordingly such a worker has a real basis to fear such a
program as we have been discussing. It is from such mis-
placed individuals that the strongest oppositions spring. We
have discussed the problem of wansferring such -werkers to
jobs_for which they are more fitted. Our goal should be
to see to it that they are propéily-phreed-when they-are hired.

The same thinking holds true for training. Even if on
poorly organized work, each employee should be trained to
do the job in the best manner that has been established. It
helps his morale and aids in determining his fitness and apti-
tude for that type of work. On work that has been organized
and measured, proper training is a requirement for all new
employees before they are put to work as regular employees.
Thus their ability to perform the job is proved before they
take their places in the production line.



CHAPTER III

FIVE FUNDAMENTAL TYPES OF WAGE
INCENTIVE PLANS

There are many different types of wage incentive plans in
use today. When incentive plans first broke away from piece
work systems there were many different types developed. In
the light of the limited industrial enginecring knowledge and
practices of that time, attempts werc made to control the
many variables encountered through the type of plan. That
meant that most of them were complex and difficult to under-
stand and operate.

In recent years as industrial engineering practices became
more complete, the trend has been away from the complex
plans and toward the simpler, more understandable ones.
This trend was brought about by two forces: one, the elimina-
tion of many variables and the establishment of controls over
the remainder through careful analyses and studies, and, two,
the desire to make the incentive plan understandable and
therefore more acceptable to the employees. This trend is a
laudable one and should be fostered. No incentive plan
should be more complex than is necessary to include the
factors that represent the production goals sought. These
factors include increased production, material control, spoil-
age reduction, equipment utilization, and the like.

To include a description of even a majority of the incentive
plans now in use would unnecessarily complicate our dis-
cussion. As stated, many plans once popular are now fading
from the industrial scene and therefore are losing their
importance. That being so, let us then confine our dis-
cussion to the five types of plans which probably, at least in
their fundamentals, represent the vast majority of incentive
plans now in force. They are:
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1. Straight Piece Work.

2. The Hour-for-Hour or 100 Per Cent Bonus Plan.
3. The 50-50 Premium Bonus Plan (Halsey).

4. Point Plans Typified by the Bedaux System.

5. Measured Day Work.

There are variations of each of these plans from the descrip-
tion we shall give. However, the variations usually represent
personal ideas and are within the fundamental structure of
the plans. Therefore, again for the sake of simplicity of dis-
cussion, we will confine our consideration of these variations
only to the more common ones. _

1. Straight Piece Work

This plan is more generally used than perhaps any other. Its
chief characteristic is that all standards are expressed in terms of
so much money for a given unit of production. The time stand-
ards developed by time studies are converted into money by apply-
ing the time allowed to perform the job against the base rate for
that job. The plan is easily understood by the workmen.

Since this is a Straight Piece Work Plan the cmployee gets all
that he earns. There are variations of this principle in the form
of differential piece rates usually designed to encourage high pro-_
ductivity, but they do not commonly exist because of their com-
plexity. This plan also provides for a constant unit cost once
production exceeds the amount required to earn the guaranteed
hourly base rate. This is advantageous from both a cost account-
ing and a budget standpoint.

Piece work has several disadvantages which are important and
should be borne in mind when discussing it. One is that it links
the time study function irrevocably with the amount of money
earned. This fact is not in keeping with the principle of dis-
associating the establishing of standards in the worker’s mind
from the amount of money he is paid to perform his job. It
makes it very difficult for the engineer to convince the employee
that he is not interested in how much money the employee is paid
to do a job but only in measuring as accurately as he can the
amount of work in the job. The amount of money paid for
doing the job is determined by job evaluation and the resultant
establishment of a base rate structure, not by time study.

Another disadvantage is the vast amount of clerical work in-
volved in changing all piece rates when the general wage scale is
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changed. Not only is this a big job from the standpoint of the
number of rates to be changed, but the care required to prevent
errors in calculating the new rates is a large factor. Then, too,
the confusion that the new rates often cause in the minds of many
workmen is time consuming for both the supervision and the
engineers,

Piece rates do not lend themselves readily to group incentives
where workmen with more than one base rate are involved.
Under such a condition it is usually necessary to convert the total
piece rate into percentages of the total that will be paid to each
man, or to break the total rate down into its component parts.
Piece rates are also more difficult to handle than time rates when
there are such positive factors in the incentive as control of
materials and the like. Under certain conditions control of
material usage carries a greater weight than production. It is
here that piece rates are awkward in their application.

Another very definite disadvantage is the fact that piece rates
are strongly and deeply associated with past bad practices in the
use of incentives. These past bad practices are the establishment
of standards based on the foreman’s estimate and rate cutting.
Therefore labor, from bitter experience, feels that it has reason
to be suspicious of the Piece Work System of wage payment. In
line with this fear of rate cutting the engineer who has to work
with a Piece Work System finds it most difficult to adjust rates
when there has been a change in the requirements of the job
because of improved methods or the like. The standard is buried
in the monéy rate and, when changed downward, is more likely
to be construed as a cut in the rate than if the standard were
expressed in terms of time rather than money.

Although this plan is in greater use than any other, it is largely
because it is the oldest type of wage incentive plan in use and was
widely known before the other plans were developed. However,

in my opinion, it is outmoded for the reasons given above and its
use is diminishing.

2. Hour-for-Hour or 100 Per Cent Bonus Plan

This plan began to achieve prominence when the estimating
of production standards became more of an engineering function
and less a matter of guessing. Standards began to be based on
carefully made and analyzed time studies rather than on past
averages and foreman’s estimates.

The main feature of the plan is that the workers receive 100
per cent of the bonus earned. In this way it compares with
Straight Piece Work. In fact the only major difference between
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Straight Piece Work and the Hour-for-Hour Plan is that, under
this latter plan, the standards are cxpressed in time per unit of
production rather than in money. In view of this fact the plan
has none of the disadvantages of moncy rates and yet has all the
advantages of Straight Piece Work. Men who are used to figuring
their rates in terms of money can easily make the transition to
terms of time.

Although the standard is always expressed in terms of time,
the earnings can be calculated either in terms of time saved or
as a per cent efficiency. For example, when time saved is to be
the basis, a standard is developed in the following manner. Sup-
pose that in the best judgment of the time study analyst a normal
man, who is skilled in the work, physically and mentally suited
for it, and working at a pace he can maintain day in and day out
without injury to his health, can do the job in one minute. This
normal man may in no sense be the average of the group or any
individual in it, as they or he may not meet these requirements.
Then, if it is the policy of the company to pay 25 per cent bonus
to the workman who does the job in one minute, the time allowed
would be 1.25 minutes. In other words, although the workman
takes only one minute to do the work, he would be paid 1.25
minutes for it. It could be said further that, should he take
1.25 minutes, he would be breaking even from an incentive view-
point. At that rate of output he would then be considered to be
earning his base rate and be qualified for the job.

If, on the other hand, it was fclt desirable to use an efficiency
basis for the purpose of designating performance to determine
the percentage of bonus earned, then the one minute standard
expectancy for a normal man would become 100 per cent cffi-
ciency. The 1.25 minute break-even point would become 80
per cent efficiency. Then for every per cent of improvement
in efficiency the worker would receive 1.25 per cent bonus.
The percentage of efficiency is obtained by dividing actual #¥&urs
into normal standard hours, in this case one minute equals 100
per cent efficiency.

For ease of understanding it is my opinion that expressing the
standard in total time allowed, as described in the first example
of calculation, is to be desired above the efficiency method. It is
more easily understood by the employees and thus it is simpler
for them to calculate their bonus earnings. It has a further
advantage in that the standard is given them in total time
allowed, that is, the break-even point. They can then readily
see that they are earning a bonus as they start to take less time
than they are allowed by the standard. For ease of bonus calcu-
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lations some engineers prefer to express the standard in decimal
hours rather than in minutes. However, again, from the view-
point of ease of understanding on the part of the workmen,
minutes are preferable. It is a simple calculation for the payroll
department to translate these into hours for their purposes.

The plan lends itself readily to the development of controls
and efficiency measuring sticks. Since it provides for a constant
unit cost once the break-even or 0 per cent bonus point is reached,
it is desirable from a cost accounting and budget standpoint. In
my opinion, this plan is the most desirable of those we are dis-
cussing. In my experience I have never found a situation wherein
its fundamental principles would not apply equitably.

3. The 50-50 Premium Bonus Plan (Halsey)

This plan was developed by F. A. Halsey, who was either the
first, or one of the first, to develop a modern type of incentive plan
that broke from Straight Piece Work. This plan was also one of
the first to use a guaranteed base rate and to express standards in
terms of time rather than money.

Since his standard times were usually set from past production
records, he chose to divide the production time saved under these
standards equally between the employee and the employer. Thus
the plan became known as the 50-50 or Split Bonus Plan. Under
modern practices, this basis of setting standards is not acceptable,
and our opinion is supported by experience. It leads to uneven
requirements between jobs with resultant wide swings in carnings.
Incidentally, the primary reason for splitting the time saved was
that it tended to compensate for these wide swings.

The standard was developed by adding double the desired
bonus to the estimated minimum time it was thought the opera-
tion required and then giving the employee half the bonus he
earned. For example, if as in the explanation used in the Hour-
for-Hour Plan discussion, the expected performance time was one
minute, then under the 50-50 Plan the standard would be 1.5
minutes rather than 1.25 minutes. On an efficiency basis the
break-even point would be 66.6 per cent efficiency as against 80
per cent for the Hour-for-Hour Plan. Then each per cent im-
Erovement in efficiency would reward the worker 0.625 per cent

onus.

This feature of adding double the desired bonus and then giv-
ing the employee half of what he earned enabled the employee
to earn some bonus at a relatively low efficiency performance,
thus protecting him somewhat against standards that were esti-
mated too low. Conversely, it protected the company against
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excessive bonus earnings in the event that the standards were set
so high that the increasingly diminishing returns to the worker do
not encourage him to extend himself above a certain point, that
point being the one at which he earns the cxpected per cent bonus,
in this case 25 per cent. (See Figure 1.) Another feature of this
plan is that it provides a varying unit labor cost at all points,
which is not desirable from a budget and cost viewpoint.

With the advent of modern techniques and practices in time
and motion study it is difficult to justify the use of a split plan
such as this. It is hard to deny the advantages of starting the
payment of bonus at a low percentage of efficiency from an em-
ployee acceptance viewpoint; nevertheless, if the basis of the plan
is sound, then the use of such a device to gain acccptancy should
not be required. This advantage is more than offset by the dis-
couragement offered the worker to extend himself above the
expected bonus earnings. Thus it encourages a ceiling on earn-
ings well below the abilities of some of the workmen.

If the proponents of this plan are completely sincere in their
justification of its use on the basis of its cnabling the worker to
earn bonus at a low percentage of cfficiency, they could improve
the reception of their stand by adopting the Hour-for-Hour prin-
ciple above the expected bonus carning point or 25 per cent.
(See Figure 1.) On this basis they could retain their objcetive of
offering greater encouragement to the worker at low performance
and obtain the desirable feature of providing maximum encour-
agement to the above-average worker by offering him 100 per cent
of the bonus he would carn above the expected earnings point
of 25 per cent.

Those who oppose the continued use of the 50-50 Plan today
contend that it encourages inaccuracy in the establishment of
standards, and is still used as a device to alleviate the degree of
seriousness of those inaccurate standards. Another factor in this
opposition is that, since bonus is paid at low efficiencies, unit
labor costs may be increased at those levels, which is undesirable
from a cost standpoint.

4. Point plans typified by the Bedaux System

This plan and its contemporaries were very popular with man-
agement during the 1920’s. They emphasized the development
of controls or efficiency measuring sticks as a major part of incen-
tive plans. The introduction of cost controls as a feature of
incentive plans was a major step forward in increasing their value
and general usefulness to management. These plans also in-
cluded other incidental features which were intended as refine-
ments in the establishment of incentive systems.
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For example, in the earlier days Bedaux engineers used as the
unit for expressing their standards the letter B. One B was equal
to one minute. Today this term B has been generally discon-
tinued and ecither straight time — usually minutes —is used or
some coined term such as “ units.” In its earlier applications, the
worker was paid 75 per cent of the bonus earned, the other 25
per cent going into a pool, out of which a supervisor’s bonus was
paid. This practice has been almost entirely discontinued, and
today the worker is paid 100 per cent of the bonus he carns.

Another feature of the plan was the establishing of 60 B’s,
units, or minutes per hour as an average worker’s output and
80 B’s, units, or minutes per hour as a normal worker’s output.
In other words, in comparison with the 25 per cent we have been
using in our example, they expected to pay 3314 per cent for the
same performance when the worker was given all the bonus
carned. The comparable standard would be 1.25 minutes and
1.33 minutes with the normal worker performing the job in one
minute in both instances and in one case receiving 25 per cent
bonus and in the other 3314 per cent bonus.

5. Measured Day Work

This type of incentive plan is of recent origin. It came into
some measure of popularity in the early 1930’s, when there was
a strong wave of opposition to incentive plans as such on the part
of labor unions.

There are a number of variations of the plan in effect but they
generally follow a common pattern. Standards are established
just as they would be for any incentive plan. The application,
however, takes a new form. This form is that first the base rate
for the job is established in accordance with rate structure prin-
ciples. Then higher hourly rates are set at various levels of
efficiency, usually on a direct proportion or 100 per cent basis.
The worker’s performance against standard is translated into
terms of efficiency each day and posted in the shop.

When he achieves a certain average efficiency for a stated
period, usually three months, his base rate is increased accord-
ingly, and is in effect for the next three months. Then the effi-
ciency he achieves for that next three months is the basis for the
next period’s hourly rate. For example, let us assume that the
rate structure base rate for a job is 80 cents. Under Measured
Day Work we shall estimate that if a worker averages 80 per cent
efficiency he earns the base rate of 80 cents. Then we would set
up a scale of, say, 85 per cent efficiency equals 85 cents an hour;
90 per cent efficiency equals 90 cents an hour; 95 per cent efficiency
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equals 95 cents per hour; 100 per cent efficiency equals one dollar
an hour; and so on.

A worker A, when the plan is first placed in effect, has an
efficiency of 80 per cent for a base rate for the first period of
three months, or 80 cents. Then if during that three-month
period he achieved an average of 90 per cent efficiency, his rate
of pay for the next three months would be 90 cents per hour. If
during that second three-month period his efficiency dropped to
85 per cent, his rate of pay should be reduced to 85 cents an hour
for the following or third period.

It was the application of this descending feature of the plan
that caused most trouble and was largely responsible for the
elimination of the incentive feature of the plan. In other words,
it worked reasonably well as long as the worker’s efficiency re-
mained static or on the ascendency. When his efficiency started
to descend because of poorer performance, arguments and dis-
agreements arose when the rates were reduced accordingly. This
reception of the unfavorable feature proved so upsetting that
the plan, as a true incentive plan, fell into disfavor. Yet if the
descending factor was not kept in full force along with the
ascending, the plan degenerated into a device to increase wages
more or less permanently without the required sustained output
to justify it.

It is obvious that, under a plan of this sort, a very heavy bur-
den is placed on the supervision if the level of output is to remain
satisfactory. This is due to the fact that the incentive factor has
been dulled by the long period application to the point that the
worker is inclined to acquire a reasonably high efficiency rate
for a period and then coast on the strength of it. Thus it falls
to the lot of the supervisor to attempt to encourage him to main-
tain his output level with only a negative incentive — that of a
lower rate in the future —to aid him.

In those plants I know, where this plan is in effect, the incentive
feature has been discontinued. However, the control feature
has been kept in full as a measuring stick and aid to the super-
vision in their effort to improve the efficiency of the individual
worker and the department as a whole. Although this is difficult
to do without a financial incentive, under this plan that feature
is so weak it is of little help. As a control mechanism it is highly
desirable. As an incentive plan, in my opinion, it has been found
wanting.

The area of its most likely use would be an industry where a
conveyor or other automatic equipment controls production.
Also it has been used in situations where an extreme hazard exists
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insofar as quality is concerned, requiring unusual care on the
part of the operator. However even here I do not believe that
it is as effective as some other plan, such as the Hour-for-Hour.
As indicated before, the length of the stated period may vary, one
month usually being the minimum period and three months the
maximum period — and probably the most commonly used.

If for any reason it was deemed undesirable to place an incen-
tive plan in effect, I would recommend the application of Meas-
ured Day Work as a control device. The same end could also
be achieved by eliminating the incentive feature and retaining
the control feature of the other plans we have discussed.



CHAPTER 1V

ELEVEN BASIC REQUIREMENTS OF A SOUND
INCENTIVE PLAN

Before making any further comparisons of the five plans
we have discussed, it is desirable that we consider what are
the eleven basic requirements of a sound wage incentive plan.
There are other features and requirements, but at least these
eleven should be considered and used as measuring sticks of
the desirability and completeness of any incentive plan.

/ Al. The plan should reward the employee in direct propor-
tion to the increased output ~

Justly or unjustly the worker does not like to share the direct
result of his greater output. The worker feels that fair standards
should be established and, once he meets and exceeds those
standards, he should receive the full benefits therefrom. Thus
any part payment plan is faulty in this aspect.

This is a logical conclusion not only from the viewpoint of the
worker but also of the management. It presupposes that the plan
is on a sound and equitable basis. Therefore the worker is cn-
titled to the full gain from cxceeding standards, and management
should provide maximum encouragement for him to exceed them.

A2. The plan should be understandable and easily calculable
by the employees

It is necessary that the worker be able not only to determine
his earnings from the percentages furnished him but also to under-
stand how the percentages are determined. Any plan that is
not understood or easily figured by the worker is looked upon
with disfavor and distrust. Any plan, no matter how complex
or how simple, that is designed to limit earnings will finally be
detected with most unfavorable results. The savings effected
through the employees mecting the standards, thus increasing pro-
duction or maintaining it, plus the natural result of lower over-
head, should be ample remuneration for any employer.

. 3. Hourly base rates should be guaranteed

Under any plan the worker should be guaranteed his base rate
so that he knows that no matter what happens the least he can
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earn for any hour spent in the plant is his guaranteed base rate.
This base rate is the one established by rate structure and not an
arbitrarily chosen lower rate. There should be one base rate for
a job regardless of whether or not it is on incentive. This elimi-
nates the uncertainty and insecurity of earnings that once accom-
panied most incentive plans and made the worker reluctant to
accept them.

t 4, There should be enough spread between the guaranteed
base rate and the normal bonus rate to provide incentive to
extra effort or sustained effort

This can be too large as well as too small. When too small the
incentive to produce is lacking. When too large it may be ineffec-
tive because the reward for increased output starts before the
increased output is discernible, resulting in higher unit labor
costs. What this spread should be is largely a matter of opinion.
I would recommend that it be 25 per cent, with 20 per cent a

minimum acceptable sprcad and 30 per cent the maximum
desirable spread.

' 5. It should provide enough of a guarantee of standards to
give the worker a feeling of security

The standard must be guaranteed against any change except
when there has been a definite change in methods, tools, equip-
ment, specifications, or materials which affect the rate of produc-
tion. This guarantee must be meaningful and strictly adhered
to. The standard should never be changed merely because some
exceptional worker is earning a seemingly excessive bonus. There

are exceptional workers, and they must always be recognized as
such.

6. Definite instructions covering policy and methods should
be provided

Management must unfailingly define and establish the policy
as to what it will and will not do and what employees may and
may not do. A weak vacillating policy or group of policies can
do irreparable damage in all phases of wage administration.

In all cases where the line is not clean cut as to what is fair, rule
in favor of the worker.

7. Shop procedure should be standardized

This includes material and equipment requirements, clean-cut
specifications, production control, and standard operating instruc-
tions in addition to the other phases of good shop control.
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8. Measured standards must be based on definite quality
requirements with proper and direct controls placed over
waste

This is an essential factor in the development of any standard
and must be clearly and specifically set forth with definite methods
of measurement given.

9. Equitable adjustment for failure to meet the task when
the cause of the failure is beyond the employee’s control
should be provided

By placing the responsibility for each failure where it belongs,
management not only indicates its fairness to labor but also
focuses attention on organizational weaknesses and insures insti-
tution of corrective measures.

10. Once production is such that bonus is earned, unit costs
should be constant

This is desirable from a cost and budget standpoint as well as
being indicative of the fact that the employee is receiving the full
benefit of his greater output.

11. To be effective the plan must be rigidly maintained

The most essential practice in the operation of any incentive
plan is its maintenance. Is there anything more important to
any worker than his wages? Of course he is interested in better
working conditions and special privileges, but above everything
else he is interested in the pay he receives for his efforts and the
fairness with which this amount is determined.



CHAPTER V
COMPARISON OF INCENTIVE PLANS

In making our comparison of these various plans, it would
probably be simpler if we compared each one with the Hour-
for-Hour or 100 Per Cent Bonus Plan. This basic plan, I
feel, is the most desirable one we shall discuss. It is also the
most desirable one with which I am familiar.

COMPARISON BETWEEN PIECE WORK AND THE HOUR-FOR-HOUR
PLAN

Since the only fundamental difference between Straight
Piece Work and the Hour-for-Hour or 100 Per Cent Bonus
Plan is the fact that under Piece Work the standards are
expressed in terms of money and under the Hour-for-Hour
Plan they are expressed in terms of time, we shall confine
our comparison to their relative simplicity and acceptability.

1. The Piece Work Plan links the time study function
directly and completely with money, which is undesirable
from an, employee acceptance standpoint.

2. In the event of blanket wage changes, the problem of
changing all the piece rates in effect is large and costly
from a clerical standpoint.

3. Piece rates and bad wage practices are synonymous
in the minds of many workers and union leaders. There-
fore they do not readily accept the Piece Work Plan.

4. The only advantage which the Piece Work Plan can
possibly have over the Hour-for-Hour Plan is that money
rates may be more easily understood than time rates. This
advantage, if it exists at all, is slight.

COMPARISON BETWEEN THE 50-50 PrEMIUM BonNus PLAN
AND THE HouURr-FOR-HOUR PLAN

Both plans call for a guaranteed base rate equal to the day
work rate for that job. Both plans can provide for earning
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the same percentage of bonus, in this case 25 per cent for
normal output. There is, however, a distinct difference in

1 1 T T T
50 % Bonus vs. % |Production
40 1-
30 o
20 - L//™—|Normal
g 10 =t
é 0 | _ | _BreakEven _A_verigeL/_r__ o I T T T IO IO O
- A
*_10 el I voreer
r Oy
-20 S
o"‘
-30 5
-40
]83.3 125
20 30 40 50 60 70 80 90 100 110 120130 140 150 160 170 180
% Production-Hour for Hour Plan (use for actual production-both plans)
30 40 50 60 70 80 90100 ' 120 ' 140 ' 160 ' 180 ' 200 '
% Production-50-50 plan
FiGure 1.
TABLE I
Darta For FiGure 1
% Bonus vs. Y Production
9% Bonus % Production
Hour-for-Hour 50-50 Hour-for-Hour 50-50
Unit-Actual | Unit-Actual (3) Unit Unit
Actual Actual Actual Actual
—-40 —14 60 72
=30 - 8 70 84
-20 -2 80 96
-16.7 0 83.3 100
-10 4 90 108
-0 10 100 120
10 16 110 132
20 22 120 144
25 25.0 125 150.0
30 28 130 156
50 40 150 180

the production point at which the bonus starts to be earned.
The only production point at which the same percentage of
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bonus is earned under both plans is at the normal or 25 per
cent point. See Figure 1 and its accompanying table for a
further illustration of this point.

As can be noted in Figure 1, at the break even or 0 per cent
bonus point on the 50-50 Plan, the same production calls
for —16.7 per cent bonus on the Hour-for-Hour Plan. On
the other hand, production at the 0 per cent bonus point on
the Hour-for-Hour Plan calls for the payment of 10 per cent
bonus on the 50-50 Plan. This illustrates clearly the fact
that the 50-50 Plan calls for starting to pay bonus at a lower
production rate than does the Hour-for-Hour Plan. Although
this feature does offer encouragement to the worker by pay-
ing bonus for a relatively low rate of output and has some
value from an acceptability standpoint, at the same time it
does favor the substandard worker, which is not desirable.
Although both plans pay 25 per cent bonus at the normal or
expected production point, it should be noted that the rate
of production which calls for paying 30 per cent bonus under
the Hour-for-Hour Plan calls for paying only 28 per cent
under the 50-50 Plan. Thus it is said that the 50-50 Plan
penalizes the above-normal worker, which is most undesirable
from any standpoint.

The variation in unit labor costs between the two plans is
reflected in Figure 2 and its accompanying table. Under the
Hour-for-Hour Plan the unit cost is variable up to the 0 per
cent bonus point and is fixed from there on. Under the
50-50 Plan the unit cost is variable at all times because of the
split bonus feature. As can be further noted, the unit costs
under the two plans are the same up to 100 per cent produc-
tion on the 50-50 Plan and its equivalent 83.3 per cent
production on the Hour-for-Hour Plan. From that point on,
the unit cost for the same production is higher under the
50-50 Plan up to the 25 per cent bonus point on both plans
where both plans are equal. From the 25 per cent bonus
point on, the unit cost is lower under the 50-50 Plan. How-
ever, the same feature that makes this possible also tends to
discourage increasing production beyond the 25 per cent
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FIGURE 2.

TABLE II
DaTtA For FIGURE 2
Unit Cost vs. Y Production

. % Earnings
% Actual Unit Cost = m
Hour-for-Hour Plan 50-50 Plan
% * % t Actual % * % t Actual
Production | Earnings | Unit Cost Production| Earnings | Unit Cost

60.0 100 1.667 60.0 100 1.667
70.0 100 1.429 70.0 100 1.429
80.0 100 1.250 80.0 100 1.250
83.3 100 1.200 83.3 100 1.200
90.0 100 1.111 90.0 104 1.156
100.0 100 1.000 100.0 110 1.100
110.0 110 1.000 110.0 116 1.056
120.0 120 1.000 120.0 122 1.017
125.0 125 1.000 125.0 125 1.000
130.0 130 1.000 130.0 128 0.985
150.0 150 1.000 150.0 140 0.933

* For 9% production on both scales assume 100% as break even on Hour-
for-Hour Plan.
+ A guaranteed basc rate equal to 100% ecarnings is assumed.
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bonus point because of the ever-increasing effect of the dimin-
ishing returns to the worker as production is increased.

,COMPARISON BETWEEN THE BEpDAUX PrREMIUM PoINT PLAN
AND THE HOUR-FOR-HOUR PLAN

The Bedaux Plan is also based on a guaranteed base rate
equal to the day work rate established for that job. Both
plans pay 100 per cent of the bonus earned to the worker.
Under the Bedaux Plan, however, a higher per cent bonus
is paid for the same production, as ordinarily it calls for
paying 3314 per cent bonus at normal output compared
with the 25 per cent bonus called for by the Hour-for-Hour
Plan.

The variation in the per cent of bonus earned is reflected
in Figure 3 and its supporting table. This figure shows that
the break-even point for the Bedaux Plan is equal to —6.0
per cent on the Hour-for-Hour Plan. Reading further, we
find that at the 13.6 per cent point on the Hour-for-Hour
Plan 21.2 per cent bonus is paid under the Bedaux Plan. As
stated earlier, the 25 per cent point on the Hour-for-Hour
Plan calls for the payment of 3314 per cent bonus under the
Bedaux Plan.

The variation in unit labor cost is reflected in Figure 4
and its supporting table. Here it is shown that the unit costs
are equal up to the break-even point on the Bedaux Plan,
which is 93.8 per cent on the Hour-for-Hour Plan. Although
both plans have a constant unit cost once they reach their
own break-even point, the break-even or 100 per cent point
on the Hour-for-Hour Plan is equal to 106.6 per cent on the

Bedaux Plan. From that point on, the spread between the
two plans is constant.

SuMMARY OF COMPARISONS OF PLANS

In summarizing the comparisons of the three plans we have
discussed, we might consider the various points brought out

in the light of the eleven basic requirements given in Chap-
ter IV,
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Ficure 3.
TABLE III
Data ror Ficure 3
% Bonus vs. Y Production
Actual Per Cent Production Per Cent Bonus
Time Hour-for-Hour | Bedaux* | Hour-for-Hour | Bedaux*
2.0 62.5 66.7 ~37.5 -33.3
1.9 65.8 70.2 —34.2 ~29.8
1.8 69.4 74.1 —30.6 ~25.9
1.7 73.5 78.4 -26.5 -21.6
1.6 78.1 83.3 -21.9 —-16.7
1.5 83.3 88.9 —-16.7 —-11.1
1.4 89.3 95.2 -10.7 — 48
1.333 94.0 100.0 — 6.0 0.0
1.3 96.2 102.5 - 38 2.5
1.25 100.0 106.6 0.0 6.6
1.2 104.2 1111 42 111
1.1 113.6 121.2 13.6 21.2
1.0 125.0 133.3 25.0 333
0.9 139.0 148.1 39.0 48.1
0.8 156.3 166.7 56.3 66.7

"# Bedaux 100% Plan.
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Ficure 4.
TABLE 1V '
Data ror FIGURE 4
Per Cent Earnings Actual Unit Cost
Per Cent
Production Bedaux Bedaux
Hour-for-Hour 100% Plan Hour-for-Hour 1009 Plan
60.0 100.0 100.0 166.7 166.7
65.0 100.0 100.0 153.8 153.8
70.0 100.0 100.0 142.9 1429
75.0 100.0 100.0 133.3 133.3
80.0 100.0 100.0 125.0 125.0
85.0 100.0 100.0 117.7 117.7
90.0 100.0 100.0 111.1 1111 -
93.8 100.0 100.0 106.6 106.6
100.0 100.0 106.6 100.0 106.6
110.0 110.0 117.3 100.0 106.6
120.0 120.0 127.9 100.0 106.6
125.0 125.0 133.3 100.0 106.6
1333 133.3 1421 100.0 106.6
150.0 150.0 159.9 100.0 106.6
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1. The plan should reward the employee in direct propor-
tion to the increased output

Both the Hour-for-Hour and Bedaux Plans meet this require-
ment. The 50-50 or Halsey Split Plan does not as it calls for
sharing the results of the increased output.

2. The plan should be understandable and easily calculable
by the employees

The Hour-for-Hour Plan is the most easily understood since
its standards are expressed in minutes. The Bedaux Plan is next
in this respect and, if it should also express its standards in
minutes, would be as easily understood as the Hour-for-Hour
Plan. The 50-50 Plan is the most difficult to understand because
of its split feature, which requires sharing the bonus earned.

3. Hourly base rates should be guaranteed
All three plans meet this requirement in modern practice.

4. There should be enough spread between the guaranteed
base rate and the normal bonus rate to provide incentive to
extra effort or sustained effort

Although both the Hour-for-Hour Plan and the 50-50 Plan
call for paying 25 per cent bonus at normal, the 50-50 Plan does
not fully meet this requirement above that point because of its
increasingly diminishing returns.

The Bedaux Plan, when based on paying 3314 per cent bonus
at normal, more than meets this requirement. In my opinion,
however, the additional good results gained by paying this higher
per cent bonus do not justify paying more than the 25 per cent
bonus recommended.

5. It should provide enough of a guarantee of standards to
give the worker a feeling of security

All three plans can and should meet this requirement.

6. Definite instructions covering policy and methods should
be provided

Here again all three plans can and should meet this speci-
fication.

7. Shop procedure should be standardized

This is a fundamental principle that can be incorporated in
the basis of all three plans.

8. Measured standards must be based on definite quality
requirements with proper and direct controls placed over
waste

Keeping in mind modern applications of all three plans, we
see that they can be equal in this respect.
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9. Equitable adjustment for failure to meet the task when
the cause of the failure is beyond the employee’s control
should be provided

This is in reality a management policy requirement that can
and should be a feature of any incentive plan.

10. Once production is such that bonus is earned, unit costs
should be constant

Both the Hour-for-Hour and Bedaux Plans meet this require-
ment and the 50-50 Plan does not.

11. To be effective the plan must be rigidly maintained.

This is another fundamental management policy that can be
applied equally to all three plans.

As I stated earlier, I believe that the Hour-for-Hour Plan
is the most generally satisfactory of these three plans or of
any other plan with which I am acquainted.

The Bedaux Plan, or a similar plan, is next in desirability,
in my opinion. I think that the 3314 per cent bonus at nor-
mal is unnecessarily high. However, that is not a required
feature of the plan, as the per cent chosen is a matter of com-
pany policy. The Bedaux and other comparable plans popu-
lar in the 1920’s fell into disfavor with organized labor pri-
marily because of the lack of understanding, prevalent at that
time, of the effort required to simplify, standardize, and
organize work before it is placed on incentive. These plans
also suffered from lack of sound policies governing them as
well as a sound concept of the proper use of incentive plans.
They have become more acceptable to labor in recent years;
nevertheless, their acceptability is still lower than that of
others not similarly spot-lighted.

The 50-50 Plan is the least desirable of the three and, in
my opinion, should not be used. It is outmoded. The rea-
sons for its split feature should no longer exist in modern
practice, and its sharing principle is not acceptable to labor.



CHAPTER V1

POLICIES GOVERNING WAGE INCENTIVE
PAYMENTS TO INSURE THEIR FAIR
AND EQUITABLE ADMINISTRATION

In preparing and stating the general company policies that
will govern incentive payments and the development of the
bases for these payments, it is desirable to divide the policies
into two parts. The first part deals with those general fun-
damental policies that state the bases for incentive work in
the company. The second part deals with those general pol-
icies which govern the actual payment of incentive moneys
and the control of those payments.

The following group of policies, given in outline form as
they might appear in an installation manual, are designed to
indicate the scope these policies should take and the form
they might have. As recommended, they are broken down
into two groups. Policies such as these should become an
integral part of every operating manual governing a wage
incentive installation. Copies of any changes made in any
published policy should be made immediately available:
through the supervision to the employees affected.

I. GENERAL Basis or INCENTIVE PLANS

A. Type of incentive

In the majority of conditions, individual incentive, when prac-
ticable to install, seems to be the most satisfactory and productive
type of incentive. When it is necessary to deviate from this gen-
eral policy, however, an attempt should be made to keep any
group or gang set-ups as small in number of members as prac-

ticable.
B. Coverage

All incentive installations should cover the entire work of the
department as completely as seems practicable. This includes
giving consideration and proper emphasis to such factors as
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quality, waste, spoilage, expenses, supervision, indirect labor,
and excess costs of operation in addition to direct labor.

It shall not be policy to place individuals on incentive whose
production cannot be measured economically and controlled by
direct standards either as an individual or as a member of a group.

C. Basis of incentive plan

The general policy of the company is that the Hour-for-Hour
or the 100 Per Cent Full-Share Bonus Plan shall be standard
throughout the company.

Bonus is on an accumulative basis for a full shift, bonus hours
earned each day being added to the previous total of bonus hours
earned. In the event that the standards have not been met for a
shift, no penalty will be inflicted. All participants begin each new
work day or shift with a clean record.

D. Basis of standards

1. Time Studies and Standard Data. A sufficient number of
time studies must be taken to set equitable standards. This,
however, does not preclude the use of formulized data established
in accordance with standard company practices.

2. Percentage Bonus Allowance. The general policy of the
company is that the standards shall be set in such a manner that
it will be possible to earn 25 per cent bonus for a normal output
above the break-even or average measured output established for
a job. Itisnot the desire or intent of the company to limit bonus
earnings to 25 per cent but to pay in the same full proportion for
any output above normal.

3. Personal, Fatigue, and Delay Allowances. Personal, fatigue,
and delay allowances are made for each operation, depending
upon its characteristics. These allowances must be kept uniform
between plants and departments for like operations.

E. Keyman or supervision incentives

Keyman or supervision incentives will be formulated when
sufficient incentive coverage of a department has been obtained
and proper consideration of all contributing factors has been
given to warrant placing the supervisors on incentive.

F. Uses of incentive plan

The construction of the plan is such that it serves not only
as a method for the payment of bonus and a measure of the
effectiveness of an operation, but also as a basis for com-
parison of the effectiveness within and between departments. It
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further encourages the development of skills and the adoption of
the best-known methods of performing work.

G. Explanation to employees

It is the policy of the company to explain fully the funda-
mentals of the incentive plan to all the workers affected by it at
group meetings just prior to the installation of a new or revised
plan. When these meetings are hcld it will be nccessary to ex-
plain how the standard is developed and how the bonus is com-
puted so that each worker will understand how to compute his
own bonus earnings. It is advisable, and in linc with company

policy, to review fully with the worker any and all data used in
establishing standards.

H. Analysis of operations to be placed on incentive

Before establishing work methods and standards, a thorough
analysis should be made to improve mcthods and equipment,
eliminate unnecessary clements of work, reduce fatigue, improve
working conditions, and assure a minimum of wasted material.
Where necessary, adequate relief, or shifting between jobs, should
be recommended for fatiguing incentive jobs.

1. Method of checking effectiveness of plan

To determine the genecral effectiveness of the plan and the
analysis preceding its installation, an average preinstallation
period is selected by the supervision and the industrial engineer-
ing department in order to learn the degree of increase in em-
ployee earnings and the reduction of cost.

This period serves as a base period or standard measuring
period of employee earnings and labor and material costs, against
which current earnings, labor, and material costs are compared.

J. Review of incentive plan before installation

Before an incentive plan is installed or any major changes
made in an installation in effect, the department head involved
and the chief industrial engineer will review the changes in
detail with the plant manager and personnel manager. This
should be done so that they may be fully informed as to the

nature of the plan or changes and be in a position to offer
suggestions.

II. GENERAL PoLiciEs GOVERNING OPERATION OF INCENTIVE
PLAN
A. The Hour-for-Hour Bonus Plan

The Hour-for-Hour or 100 Per Cent Full-Share Bonus Plan
shall be standard throughout the company.
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Under this plan the employee is paid a bonus for all the pro-
ductive hours saved over predetermined measured standards.
The bonus is on an accumulative basis for a full shift, hours
earned each shift being added to the previous total of bonus hours
earned. In the event the standards have not been met for a shift,
no penalty will be inflicted. All participants begin each new
work day or shift with a clean record.

Bonus is calculated and paid on the basis of incentive hours
only. In calculating bonus carned, only work covered by stand-
ard time allowances, as stated and described on the standard
authority forms, will be considered.

Work not covered by standards or such time classed as relief,
spell, or waiting time shall be excluded from all bonus calcula-
tions and payments unless an exception is clearly specified in the
approved manncr.

Bonus earnings are calculated on the basis of the same hourly
rate as is the regular base pay.

B. Approval of installation

The chief industrial engineer of the plant, the plant manager,
the department heads affected, and the engineer making the in-
stallation should approve the installation before it is made effec-
tive. (In multiplant companies where there is a general manage-
ment staff, they should also approve the installation.)

C. Changes in installation in effect

Any recommended changes in a policy manual of procedure
governing the wage incentive plan, once it has been installed,
must be submitted to the plant manager and to the general indus-
trial enginecring division for approval.

Planned changes of a major nature in an old installation must
have the same approvals before being made effective.

Emergency changes of a minor nature and normal routine
maintenance changes in an approved installation may be made
with the approval of the plant chief industrial engineer, with
coverage on the changes being given the general industrial engi-
neering division within a reasonable length of time and in the
approved manner.

D. Reports on earnings

Properly designed reports, to reflect individual earnings and
results obtained, should be provided for in each individual in-
stallation. Procedure must be instituted for posting results
promptly. For example:
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1. Daily bonus reports (before noon the following day) .
2. Pay period bonus report (second day following the last
day of the period) .

E. Standards

1. Permanent and Temporary Standards

a. All standards are permanent unless otherwise specified.
Permanent standards are not to be revised unless there has
been a change in equipment, methods, or materials which affect
one or more elements of the standard. In case of revision, only
those parts or elements of the standard affected shall be revised.

b. Temporary standards will be superseded by a permanent
standard when the reasons for their having been made tempo-
rary are removed, or another temporary standard may be issued
if another temporary change is made.

2. Complaint on a Standard. Any request for a check study
on a standard must be made in writing, signed by the department
head and his direct supervisor, and sent to the industrial engineer-
ing department. Figure 5 is a sample of the form to be used for
this purpose.

3. Request for a Standard on a New Job. A request for a
standard on a new job must originate with the department head.
The standard is not to be established, however, until definite
methods have been worked out. (See Figure 5 for form used.)

4. Placing Operations Covered by Standards on Non-incentive.
An incentive operation to be worked as a non-incentive operation
must have the joint approval, in writing, of the department head
and the plant chief industrial engineer. This approval may be
noted on the regular report of production to the bonus clerk.

5. Excess Standards

a. Use of excess standards. When variables or conditions
enter certain operations to the degree that a time longer than
standard time is required to perform the operation, an addi-
tional allowance or standard is established to cover the con-
dition, known and shown as an excess allowance. This is a
measured allowance.

The use of an excess standard must be approved by the plant
chief industrial engineer.

b. Report on use of excess standards. At the end of each
pay period, when excess standards have been used, an accumu-
lated excess report should be prepared showing the nature and
total of all excess hours allowed and the expense involved.
This report should be sent to the department head, plant man-
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THE MANUFACTURING CO.

To: Location

Plant No.
Department.
Request for Time Study and/or Standard Authority
Date scheduled.
Newwork Time scheduled _________
Odwork

Job description

Remarks

Authority issued
Requested by.
Issue No.—-

Date Approved by.

Bywhom

FIGURE 5.

ager, vice president of manufacture, and the general industridl
engineering division.

F. Standard authority (To use bonus standards)

These forms are made out only by the industrial engineering
department and are the official authority to use the specified
bonus standards. (See Figure 6.)

The operation number on these forms is the code number of
the operation.
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Ficure 6. OPERATION AND WORK STANDARDS PERMANENT AUTHORITY

Sheet 1 of 2 Sheets
THE MANUFACTURING COMPANY
OPERATION AND WORK STANDARDS
PERMANENT AUTHORITY
FACTORY!NO.__ 3

DATE
DEPT. CORRUGATING SECTION EFFECTIVE 10-1-43

ment

Corrugating Department
Plant Accountant Cutting A style cases on
Production Planning Department #1430 Cutter

Industrial Engineering Department
General Industrial Engineering Depart-— 300-2

COPY TO STANDARD FOR

OPERATION
NUMBER

SPECIFICATION OF WORK

300-2

BONUS STANDARDS

"B" Flute cartons only——Feed one sheet at a time on full

cuts.

Two sheets at a time on punch holes only.

Standard allowance in minutes/100 cartons cut.

Standard Time

Class Carton size (sq. in.) Min. /100 cartons produced

I Over 600 to 1200 7.2

II  Over 1200 to 1800 7.5

Punch holes only--Two fed at a time.

PI* Over 600 to 1200 sq. in. 5.2

*Class I only is covered. This punching occurs only on

small cases that require removing punch on first operation

to bring tuck flap cutters close together. Time study re-

quired on larger cases.

No make-ready standards. This work done by department

machinist.

DESCRIPTION OF OPERATION

Standard crew —— 1 Operator (male)

Layout and work place arraungement as specified on 9/1/43

See Master Record.

A. Operation

. Lay up stock to feeder table (jogging evenly for ease of

feeding).

2. Feed machine (one sheet at a time on regular cuts). Pick

up one blank sheet with R. H., while L. H. removes one

finished sheet from the machine and discharges it into

hopper. Feed next sheet into machine with R. H., L. H.

holding sheet in position, releasing R. H. for securing

next blank sheet. (Operator is able to utilize only

every second stroke of the machine for there must be one

idle stroke for stripping.) Feed two at a time only on

punched holes.

APPROVAL

Plant Manager Dept. Head Ind. Eng.
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Ficure 6. OPERATION AND WORK STANDARDS PERMANENT AUTHORITY

Sheet 2 of 2 Sheets
THE MANUFACTURING COMPANY
OPERATION AND WORK STANDARDS
PERMANENT AUTHORITY
FACTORY NO.__3
DATE
DEPT. SECTION EFFECTIVE  10-1-43

COPY TO STANDARD FOR

Cutting A style cases on #1430
Cutter (Continued)

300-2
O R ATaON SPECIFICATION OF WORK
300-2 3. Jog finished pieces and stack neatly on skid.
4. Lay waste sheets aside on skid.
5. Shovel trim from bin at rear of machine to waste truok.
6. Move loads to the work place from the storage area with
hand truck.
7. Move loads to the storage area from the work place with
hand truck.
8. 0il machine as required.
B. Make Ready
Operator has no part in make ready. Make ready done en-
tirely by the department mechanic or machinist.
EQUIPMENT
1-#1430 cutter with special knives for cutting A style
cases
Reeves variable-speed drive
Maximum speed 105 r.p.m. —— Min. 26% r.p.m.
Recommended operating speed — 66 r.p.m
1-Feeding table built over machine
1-Floor mat for operator
1-Crescent wrench (adjustable-end stop)
1-01l1 can
1-4 in. Allen wrench
1-Mechanical-lift truck available
1-10 in. grain-type shovel with 30 in. handle
MATERIALS
"B" flute cases slotted at printer for A style cases
(not flapcut). Cartons previously flapcut retard this op-
eration; therefore flapcutting is to be performed after—
ward.
SPECIFICATIONS
As per instructions on factory order, or sample furnished.
APPROVAL

John W. Able W. S. Brown, P. B. Smith
Plant Manager Dept. Head Ind. Eng.
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The standard time values given on the standard authority are
break-even time values, or zero bonus point (0 per cent).

The specification of work gives a description of the work to be
done and any reference to other sources of data that may be
necessary.

This authority to be official must bear the signatures of the de-
partment head, plant manager, and plant chief industrial
engineer.

G. Method of handling operator’s time on new jobs which
require time studies

Operators will be paid their guaranteed hourly base rate on
new jobs until such a time as time studies have been made, a
schedule of standard times developed, and the standard authority
showing the standard time allowed is delivered to the foreman.
After the standard is determined, with the consent of the operator,
it may be made retroactive to the time the operator started on the
job.

H. Method of handling operator’s time on new jobs to
which the present schedule of standard time allowances
applies

On jobs that do not have a standard established by standard
authority, but are covered by a schedule of standard time allow-
ances or standard data tables already in use, the operator will be
placed on incentive upon receipt of the assignment by him. He
will be notified when the task is assigned to him that the standard
will be given him at once. When at all possible, standards will
be developed for all jobs before they are assigned.

I. Allowances

1. Special Allowances and Exceptions. Special allowances and
exceptions to established bonus standards and allowances that are
not covered in the manual of procedure governing the installation
must receive the approval of the general industrial engineering
division before being made.

Decisions which require immediate action will, of course, con-
tinue to be made by local management with the provision that
the decision is subject to final approval by the general industrial
engineering division before a policy is permanently established.

2. Allowances for Training Employees. Allowances are to be
made for operators to learn the proper method and acquire the
proper skill to perform an operation in the standard time.
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a. “ Ladder ” rating scale for experienced operators.

(I) General. A bonus rating scale or “ ladder ” based on
the individual’s average bonus earnings for the past twelve
weeks (to date) will be established for each worker. This
average is determined by dividing the total net bonus hours
earned by the total actual incentive hours worked by the
operator.

Figure 7 is a sample of the form to be used in developing
the “ladder " rating scale. The department supervisor fills
in the authorization form (Figure 8) for the payment of the
“ladder ” rating scale and sends it to the plant chief indus-
trial engineer for approval, who in turn sends it to the bonus
clerk to be used in computing the bonus.

(2) Transfer to unfamiliar job. When an cmployee is
temporarily transferred from a familiar incentive job to an
unfamiliar one, for the convenience of the management and
when his regular work is still available, he shall be guar-
anteed his ““ ladder ” rating for the specified training period.
This *“ ladder ” applies only when the employee is working on
an operation for the first time or when a long period has
elapsed allowing the employee to forget the task. In the
latter case the allowed training period is shortcned, based
on the judgment of the plant chief industrial engineer and
the department head. The operator is notified at the start of
the job how long the “ladder ” will apply.

(3) Discontinuance of “ ladder.” In the event that such
a worker earns more than his “ ladder ” rating, he will receive
his actual earnings. When this point is reached, the ““lad-
der ” must be discontinued automatically.

(#) Inexperienced worker with experienced worker. In
the event that an inexperienced man is placed with an ex-
perienced operator or group for training, the experienced
operator or operators arc guarantced his or their “ ladder ”
rating for the specified training period. As the amount of
influence an inexperienced operator’s production may have
on the group’s production varies with the particular set-up,
the application of the “ladder” under these conditions
should be tempered in the judgment of the plant chief in-
dustrial engineer and the department head.

(5) The supervisor's participation in the “ladder.”
Supervisors who normally participate in the average bonus
earned by a number of operators receive only the per cent
bonus actually earned. They receive no benefit from the
operator’s ““ladder.” At times, such as slack periods when
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supervisors are temporarily working on direct labor, they
receive no “ ladder ” based on their bonus earnings as super-
visors. They may, however, receive the benefit of a * lad-
der ” on their past direct production earnings.

b. Learner’s compensation curve. The purpose of this
curve is to minimize for new employees the loss of bonus they

Ficure 8

THE MANUFACTURING COMPANY

To: Location

Plant No.
Department

Authority for Application of Learner’s Curve
or Ladder Rating Scale

Learner’s Curve

Ladder Rating Scale

Name Clock No
Remarks
Hours to Apply— Approval (Foreman)
(Industrial
1
Approva Engineer) -

may suffer because of their unfamiliarity with the work. The
form illustrated in Figure 8 serves as thc authority for applying
this curve.

The curve to be used is (For 0 to 30 actual standard minutes
per hour add enough standard minutes to equal 45 allowed
standard minutes per hour) :
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Actual Allowed
Standard Minutes Standard Minutes
Produced per Hour per Hour
31 46.0
32 46.5
33 47.0
34 47.5
35 48.0
36 48.5
37 49.0
38 49.5
39 50.0
40 50.5
41 51.0
42 51.5
43 52.0
44 52.5
45 53.0
46 53.5
47 54.0
48 54.5
49 55.0
50 55.5
51 56.0
52 - 56.5
53 57.0
54 57.5
55 58.0
56 58.5
57 59.0
58 59.5
59 60.0
60 60.0

Ordinarily there is no occasion to use this curve except
when a considerable amount of instruction or practice is re-
quired to obtain effective effort. Its application in any par-
ticular case should be on the judgment of the department head
and the engineer handling the assignment. Standard learning
periods are developed for applying this allowance.

3. Training Periods. Training periods are established for all
operations to govern the length of time that the above allowances
apply. An estimate is made of the time required to train a normal
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operator in the proper method of performing the operation and
for the operator to reach break-even production.

For operations with no records of training the plant chief
industrial engineer and the department head set a temporary
standard. When sufficient data have been compiled, they set a
permanent training period for the operation. These data are
accumulated on a record of ““ ladder ” and *“ learner’s curve ” data.

A copy of all permanent training periods is furnished the gen-
eral industrial engincering division for central file data. Until
definite guides have been established, all permanent training
periods should be approvcd by the gencral industrial engineering
division to maintain umformlty among plants.

Any time, incentive or non-incentive, spent learnmg an opera-
tion is applied against the opcrator’s allowed training period for
the operation.

4. Delay Allowances. Short non-recurring delays, up to and
including 6 minutes, which are not under the control of the
incentive workers, are included in the standards. Any continu-
ous delay over 6 minutes, not controllable by the worker, is
allowed in full. In the event a serics of short intermittent delays
of less than 6 minutes occur, the supervisor should make due
allowance for them on the Daily Report of Operation (Figure 9).
The payroll department makes a summary.report (Figure 10) of
all delays during a pay period.

5. Allowance for Samples, Experimental and Non-standard
Jobs. When an item is being run for which, because of lack of
standardization of methods, no bonus standards or allowances
have been established, it is classed as experimental or non-standard
work, and as such is excluded from all bonus and efficiency calcu-
lations. The actual time for running such an item is also ex-
cluded from bonus operating hours.

J. Bonus accounting

1. Responsibility. Since the plant accountant is responsible
for the accuracy of all bonus accounting, the plant chief industrial
engineer should make certain that some individual, designated by
the plant accountant, is thoroughly trained to handle properly
the bonus accounting involved in the incentive plan.

2. Audit.

a. General. All bonus computations are subject to periodic
audit by the general accounting division.

b. Plant. The plant accountant and the plant chief indus-
trial engineer should also periodically audit the bonus account-
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POLICIES GOVERNING WAGE INCENTIVE PAYMENTS

ing to satisfy themselves that all policies are being adhered to
and that the plan is functioning properly.

3. Payment of Bonus.

a. Time. It is the policy of the company that whenever
possible all bonus earnings shall be included in the check with
the hourly earnings for the same period.

b. Duplicate bonus. Duplicate bonus must not be paid.

If operators or gang leaders hold over on the following shift,
they are to receive no bonus on this time unless they replace a
regular operator or gang leader.

If an employee, hourly or salary, participates in more than
one bonus plan, the sum of his per cent participation should
not exceed one full share (100 per cent).

c. Payment of overtime premium to incentive workers.
When an incentive worker is being paid an overtime premium,
the hourly rate upon which the overtime premium is calculated
is equal to his total earnings for the week (including incentive
and non-incentive work and bonus), exclusive of overtime
premium, divided by the total actual hours worked on incentive
and non-incentive work.

This procedure conforms with the provisions of the Federal
Wage and Hour Act and the Walsh-Healy Bill, both of which
state further that the calculation shall be for the current work
week.

ExamMpLE

Calculation of Overtime Premium and Total Week’s Earnings:
Total actual hours worked in week (on incentive) ............ 25
Bonus earned on incentive hours .............ccovvivunennn... 20%
Total actual hours worked (day rate, non-incentive) ........... 20
Total actual hours worked — incentive and non-incentive ...... 45
Hours worked overtime ...............coiiiiiiiiiinieeen.. 5

Hourly base rate = $0.80
Calculation of Total Earnings Exclusive of Overtime Premium:
For hours on incentive 25 x $0.80 ......... ... ..., $20
For bonus on incentive hours 20% x $20.00 .................... 4
For hours on non-incentive or day work 20 x $0.80 .............. 16
Total earnings exclusive of overtime premium ...........c.ccv... $40

Rate upon which overtime premium is paid:

$40.00 + 45 hours = $0.889 per hour

Overtime premium:

5 X 15 x $0.880 = $2.22
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Overtime is paid for all hours over 8 continuous hours worked per
day or over 40 hours worked per work week, whichever is the greater. If
in the above example the cumulative hours worked in excess of 8 hours
per day were 6 hours, then the overtime calculation becomes:

6 x 1p x $0.889
Total Week’s Pay, Including Overtime Premium ............. $42.22

d. Payment for attending meetings. When an hourly paid
employee attends a meeting planned and instituted by the
management of the company, the time spent in the meeting is
considered non-incentive work time, whether or not the meet-
ing is voluntarily attended. The calculation of earnings above
applies, the employee being paid his regular hourly base rate
for the hours involved.

e. Minimum fraction of hour for bonus purposes. Hours
worked on incentive are recorded to the nearest minute, but
bonus earnings are calculated on the basis of the nearest 6
minutcs.

f. Payment of bonus when more than one hourly rate is
involved in the shift. Bonus is computed on the employee’s
guaranteed base rate for the job.

When a worker on incentive works on different jobs that
involve different hourly rates, his bonus earnings are calculated
separately on each hourly rate by applying the hourly rate to
the bonus hours earned. The resultant individual earnings,
or earnings and losses, are totaled to arrive at the net bonus
earnings for the shift.

ExampLE: EMPLOYEE 4858
Bonus hours earned 115 X $0.80 = $1.20 bonus
Bonus hours earned 1  x $0.85 = .85 bonus
Total bonus earnings = $2.05

4. Payment of Bonus When Individual Works as Member of
More Than One Group during a Shift in the Same Department.
The percentage of bonus for each group for the shift is calculated
and applied proportionately to the number of incentive hours the
individual worked in each group. The hours earned or lost in
each group are then added to determine the total hours earned
for the shift.

EXAMPLE
Incentive hours worked with Group A = 5.0 x 20% bonus = 1.00
Incentive hours worked with Group B = 3.0 x 10% bonus = .30
Total incentive hours worked 80 -
Bonus hours earned 1.30

Bonus hours earned 1.0 + Total incentive hours worked 8.0 = 16.2%
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5. Production on Which Bonus Is to Be Paid. Only produc-
tion meeting the established specifications will be counted in cal-
culating the bonus earned. Any deviations from this rule must
be approved by the department head and the plant chief indus-
trial engineer.

6. Bonus Losses.

a. Bonus losses incurred in a department must be deducted
from bonus earned in the same department during the same
shift before arriving at net bonus earnings. Bonus losses in-
curred while working continuously more than regular shift
hours, such as a double shift, may be held separate from all
other bonus earnings or losses at the discretion of the plant chief
industrial engineer.

b. Bonus losses incurred in one department must not be
deducted from bonus carned in another department.

¢. At the end of the pay shift all net bonus losses are canceled.

7. Terminations and Transfers of Employees (Hourly and
Salary) .

a. When an employee’s job is terminated, all bonus payable
should be paid immediately, preferably at the time his final
wage check is issued.

b. In case of transfers to another plant, all bonus payable
should be paid to the employee at the time of transfer.

c. If the employee who is transferred or whose job is termi-
nated participates in a keyman incentive, an equitable and fair
adjustment is made.

d. If a salaried employee is transferred temporarily to assist
another plant, he is paid the regular bonus earned by his home
plant.

e. In the event that a salaried employee is visiting another
company plant for educational purposes, he receives his regu-
lar bonus, except when it is necessary to replace him and pay
bonus as a result of his absence. In other words, no duplicate
bonus is paid.

8. Bonus Paid for Reporting to Work When No Work Is
Available.

a. When no work is done. When an employee reports for
work and finds no work available, he is not paid a bonus even
though paid for a specified number of hours for reporting to
work.

b. When some work is done. When an employee reports for
work and actually begins work at the start of a shift, and works
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less than the minimum hours specified for that plant under
such circumstances, he must be paid for that minimum number
of hours. This pay includes bonus earnings if it is an incentive
job, these bonus earnings to be calculated on the basis of the
average for the shift or pay period, whichever is greater.

¢. Exceptions. In the event that strikes, stoppages in con-
nection with labor disputes, breakdowns of equipment, or acts
of God interfere with work being provided, the provisions for
payment of bonus as given under paragraph 2 do not apply.

9. Issuance of Bonus Earnings. 'The general rule is that bonus
earnings are included in the regular pay check, under the same
procedure established by the general accounting division for the
company in the preparation of wage checks for hourly employees.
These bonus earnings are shown separately from the hourly earn-
ings in a box provided on the check for that purpose. This
enables a man to see exactly what his bonus earnings were for
the pay period.

In all cases bonus earnings payable are computed by the plant
accounting department.

10. Participation Based on Average Department Percentages.
Bonus payments to all hourly employees, including hourly super-
visors, should be computed on actual hours worked. However,
when actual hours worked under this type of participation exceed
8 hours per day, then only 8 hours are used in computing bonus
payable.

This practice, however, does not apply to employees who put
in more thdn 8 hours a day as a result of substituting for absent
employees. In that event, they are paid bonus on such addi-
tional hours.

The purpose of this policy is to avoid paying bonus for hours
when the department or crews are not working. In the event
that the department or crews work overtime, the hourly super-
vision and other hourly employees participating on the average
of the department would then participate on the additional actual
hours worked. :

It is not the intention of this policy to limit employees’ bonus
participation to 8 hours when their regular duties require more
than 8 hours to perform and the basis or reason for their partici-
pation remains unchanged. Such situations are in the minority
and should be handled in individual installations as they arise
by providing proper exemption.

11. Status of Participants. Once an employee participates in
bonus, it is difficult to remove him from future participation
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when the job does not change. Therefore, any proposed elimi-
nation of participants should be decided by the plant manager.

As stated, these policies are not intended to be all inclusive
or designed to fit all installations. They are, however, indica-
tive of the type and nature of policies that must be designed
to govern a wage incentive installation.



CHAPTER VII
WAGE ADMINISTRATION

THE IMPORTANCE OF PROPER WAGE ADMINISTRATION

Nothing is more important to a wage incentive plan than
its maintenance. The same requirement holds for the hourly
base rate structure plan. We know that, regardless of how
carefully and accurately a rate structure or wage incentive
plan is developed originally, it will surely fail in its practice
if it is not rigidly maintained. This is true because the con-
ditions under which wage incentive plans and hourly base
rate structure plans are founded do not remain static. There-
fore the plans themselves cannot remain static. Normal and
regular means must be clearly and definitely established to
see to it that all changes are fully weighed as to their effect
on existing wage structures and that the proper adjustments
indicated are made. If this is not done, the plans soon be-
come obsolescent and out of balance. Such a condition as
this quickly leads to discontent and loss of faith on the part
of the hourly employees.

The need for such maintenance must be clearly recognized
by management at the very beginning of a wage program in
a plant. Adequate provision must be made for it, and nothing
should be permitted to interfere with it or disrupt it. At
first glance this is an obvious requirement, but experience
has proved that it is too often disregarded. The pressure of
work in the industrial engineering department itself and the
demands of management for special analyses and the like
make it difficult to resist letting the work of wage main-
tenance slip. Therefore it is management’s responsibility to
see to it that their demands for studies and analyses do not
harm this vital phase of wage administration. It is also the
responsibility of the engineers, supervision, an\d hourly em-
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ployees as well, to guard against harmful inroads on the time
and means required to maintain their wage plans properly
by insisting that such inroads be stopped.

THE BaAsis FOR A SOUND WAGE ADMINISTRATION PROGRAM

The basis for a sound wage administration program re-
quires first of all the use of a balanced, well-thought out in-
centive plan and a sound comprehensive hourly base rate
structure plan. These plans must not only be comprehensive
in scope and content but must also be designed for thorough-
ness of administration.

The Manual of Procedure Governing the Installation. In
instituting a wage incentive plan, for example, a manual of
procedure should be prepared to give a clear description of
the plan, its policies, controls, and standards. It should in-
clude further a statement of the purpose of the plan, its
scope, and the expected earnings on the part of employees.

Policy Section of the Manual. This manual should also
include a general policy section, as described in the preceding
chapter. These policies are used to govern all wage incentive
plans in use in the plant and should be clearly and completely
stated. A special policy section is included if the installation
is of such a nature that it must have special treatment, as
would be required by unusual situations in participation,
delays, basis of payment, and the like. These situations may
be the result of some unusual features of the manufacturing
conditions, materials, or equipment. Herein also should be
listed any probable changes that affect either the production
standards or the nature of the installation. These special
policies should be listed by production centers for sake of
clarity and ready reference.

Bonus Accounting Section. The bonus accounting section
of the manual should cover in detail the exact steps involved
in gathering production data and calculating bonus earn-
ings. The section would include sample bonus calculations
covering at least the more common examples by production
centers, if not all of them.
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Methods and sources of securing and checking daily pro-
duction information, including samples of all forms, must
be included. It is essential to good bonus accounting prac-
tice that both the method of obtaining production counts
and the method of checking the accuracy of those counts
should be given. This is more important than it appears to
be at first glance. Every effort must be made to plug any and
all possible loopholes in obtaining accurate production counts
quickly. A detailed description of all necessary calculations,
including the provisions and regulations concerning the post-
ing of bonus information, should be given. This would in-
clude the various allowances for delays and variations in work,
materials, and equipment.

Participation Section. The participation section should
show not only who participates and on what basis, but also
the production unit or units from which the production count
is derived. The type of set-up, that is, group or individual
bonus, should be designated by operations or group of
operations.

Standards Section. The standards should be supported by
detailed data, organized and compiled in such a manner as
to be of ready reference. Each standard should be written
up in a clear concise manner, with copies provided the depart-
ment head as well as the accounting department. (See Figure
6.) The form used in preparing this report should state
clearly what operation the standard is for and should include
a designating description.

The specification of work covered by the standard should
include a complete description of the operation, the tools and
equipment used, the inspection requirements, and the spail-
age standards if any, existing at the time the standard was set.
Thus at any future time it can be established beyond a doubt
just what conditions existed at the time the standard was set.
Then if any changes have been made from the procedure as
outlined, the standard automatically becomes obsolete, and
a new one should be requested.

This description becomes the authority to use the standard
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when properly signed, and can be known as the standard
authority. To become effective it should be signed by the
foreman of the department, the plant manager, and the
engineer issuing the authority.

THE PROBLEMS OF PROPER ADMINISTRATION OF A WAGE
INCENTIVE PLAN

Changing Work Requirements. The problems of proper
maintenance or administration of a wage incentive plan are
many and require painstaking and vigilant follow-up. One
of the greatest of these problems is changing work require-
ments, and care must be taken to see to it that the work re-
quirements in an operation do not change with the standard
remaining the same. These changes in work content may
be, and frequently are, of a creeping nature. That is, they
are not individually major changes but as a group or as a
whole become important.

The majority of the errors or obsolescence found in stand-
ards are on the loose side. This is true because there is
usually more likelihood that the amount of work required
will diminish rather than increase. Thus it requires vigilance
on the part of the supervision and the engineers to see to it
that these changes are known and measured as they occur.
The supervision must guard against a natural tendency to
encourage a general slight loosening of standards in order to
have the departmental performance look better, as well as
to favor his employees. Yet experience has shown that stand-
ards must be kept exactly up to date to the degree possible
and practical. If this is not done, we soon find our old
enemy, inequality of standards, again in our midst.

Obviously allowances and changes in standards to reflect
added work present no problem. The hourly employees
themselves will usually see to it that these changes and con-
ditions are promptly accounted for in the standards, if the
engineers and supervisors show any laxity in that respect.
Naturally we cannot expect from them the same zeal to have
reductions in standards when work is taken out of the opera-
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tion. The engineers and the supervision must depend largely
on their own initiative to maintain the proper balance in this
direction.

Planned Changes. Most changes in conditions, especially
those of a major sort, are known and planned changes. This
is true whether the change is one of materials, specifications,
equipment, methods, or tooling. Regardless of whether these
are of a sort to increase or decrease a standard, they do not
present a major administration problem since they are known
and planned changes. A full discussion and explanation of
the change to the employees concerned before any actual
change is made usually gain their acceptance of the change.
The important point is to make these changes as they occur.
The difficulty in making a change downward increases geo-
metrically to the length of time the old obsolete standard is
permitted to remain in effect after the change obsoleting it
has been placed in practice.

When the change is the result of a suggestion or improve-
ment worked out by an operator, the suggestion is often made
to leave the old, now loose, standard in effect for a definite
period as a reward to the employee. This is distinctly bad
practice. Under no circumstances can such a gesture be
justified. -Let an outright monetary reward be given the
operator for his idea based on the savings resulting from it,
but change the standard the proper amount as soon as the
change in the operation is put in practice.

Creeping Changes. The problem of handling the small
or creeping changes in the operation is the most difficult one
to handle. Even when known these changes present a prob-
lem in sound wage administration. The average supervisor
and engineer are reluctant to make a change in a standard
every time some small change in the operation occurs. It is
disturbing to the employees and also requires making a num-
ber of clerical and data changes. At the same time the
changes cannot be ignored.

There are different ways of handling this problem, but this
one has proved successful. Recognizing that many of these
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changes affect the standard only to the degree considered to
be within the realm of accurate standard setting, we should
establish a policy as to what shall be the minimum adjust-
ment that will be made in a standard. This limit can be
10 per cent. In other words, if the change in question
affects the standard less than 10 per cent the standard is not
changed.

The change and its effect on the standard are, however,
entered on the back of the standard authority in question,
with the date of the change shown. This entry is initialed
or signed by the foreman, the employee or employees affected,
the engineer, and the union steward if there is one. Then,
as each small change is made, the same procedure is followed.
When the next change added causes the accumulated changes
to equal or exceed 10 per cent, the standard is adjusted to
compensate for the whole of them. Thus the slate is wiped
clean at one time. This practice is essentially fair to all con-
cerned, permits proper maintenance of standards, and at the
same time is practical from a clerical and data maintenance
viewpoint.

THE ASSIGNMENT OF RESPONSIBILITY FOR THE PROGRAM

A regular follow-up or maintenance program should be in-
stituted the moment the wage incentive plan is placed in
operation. The responsibility for this work should be
assigned to an engineer, preferably one that worked on the
installation. He should be provided whatever additional
help he needs to do a good thorough job.

As stated, this program is important from an employee
relations standpoint. A regular follow-up permits the imme-
diate measurement and adjustment for any changes made and
prevents loose application of standards which, if ignored,
would distort the value of the plan to both the hourly em-
ployees and the management. A close follow-up prevents
any minor irritation from growing into a major one. Suffi-
cient time should be provided to permit the engineer to work
with each operator or group of operators to insure that they
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are fully trained in the proper method of performing the
work to which they are assigned. Follow-up of this nature
does much to help convince the employees of the essential
fairness of the installation and of the management’s desire to
make it fully acceptable to them.

This matter of allowing the engineer sufficient time and
assistance to do a thorough maintenance job is also important
from the standpoint of making further methods improve-
ments. Additional recommendations for improvement in
work methods usually come to light as a natural result of the
wage incentive installation. A diligent follow-up permits
the necessary cataloging and analysis of these recommenda-
tions for their possible value and effect upon the standards
in force. It also encourages the continuance of recommenda-
tions by both supervision and hourly workers. Often rec-
ommendations are submitted in great quantities by the em-
ployees during the installation period. Afterwards sugges-
tions are few. The engineer assigned to this work should
bend every effort to help the supervision keep the general
cost reduction program alive and beforé the employees as a
vital program.

THE ScoPE OF THE WAGE ADMINISTRATION PROGRAM

The scope of the wage administration or maintenance pro-
gram should be established by the department head, the
engineer, and the head of the industrial engineering depart-
ment. One of the first steps in this process is to list, in order
of their importance, all items that in the opinion of that group
should have further analysis. These special items or projects
would be included along with those which could be con-
sidered as regular items. These regular follow-up items
should include the following:

1. Make a periodic audit of bonus accounting and pro-
cedures

This audit is to insure accuracy of bonus accounting as well
as to seek refinements and simplifications in procedure.
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2. Analyze daily the unsatisfactory or unusual perform-
ances above and below the expected bonus percentages.

This is done to seek correctives and to check adequacy of
standards. The need for further training of an employee or
employees would be discovered. It is essential that the cause or
causes of these unusual variances be determined promptly and
that corrective action be taken promptly.

3. Hold periodic meetings with the supervision to discuss
improvements in the installation and other cost reduction
plans

It must be kept in mind and kept in rcality that the super-
vision is the guiding light in the never-ending campaign for lower
costs. Therefore it is essential that meetings be held at frequent
intervals to keep that relationship vibrantly alive.

4. Make studies and develop data covering new items not
on incentive as well as changes in established methods

These studies are made to keep the incentive coverage at the
highest level possible and to keep all standards current.

5. Issue all new standards and changes in current standards

6. Continue development of standard data to improve their
accuracy and scope

This will permit more rapid incentive coverage and main-
tenance with a minimum number of time studies being required.

7. Make periodic reviews of all standards and allowances
against production to check their accuracy

8. Check effect of all specification, method, and equip-
ment, changes on standards and standard data

9. Prepare or cause to be prepared progress and perform-
ance reports of a control nature

10. Investigate all proposed new methods and processes de-

signed to improve production and make recommendations
concerning them

11. Maintain a log of all changes and improvements made
in the department.

Preventive maintenance also pays in the case of wage
incentive plans. It is much simpler and much easier to main-
tain incentive standards properly than it is to attempt to
correct an unbalanced situation in regard to standards of
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work after they have reached the point of becoming employee
grievances.

Of all the factors that affect sound wage administration,
the most important by far is the recognition by management
of its need and importance, and then the translation of that
recognition into determined positive action.



CHAPTER VIII
COST CONTROL REPORTS

One of the major elements of an industrial engineering
program, of which wage incentives are a part, is to provide
management with simple and adequate cost control reports.
Thoroughness and accuracy must be the watchwords of those
who develop the bases for these reports as well as for the
reports themselves.

The soundest basis for such a report is the comparison of
actual performance with standards that are measured. When
this is the case, the degree of accuracy of the comparison is
much higher than if the standards were based on past aver-
ages, estimates, or the like. Standards that are measured have
been analyzed, classified, and weighed both quantitatively
and qualitatively so that there can be little doubt of their
contents. Thus they can be used and relied upon with
greater confidence than if they were determined by some
other method. .

To guard against too much detail and too many reports,
the exception principle should be used in the development
of these control reports wherever practicable. By the excep-
tion principle is meant that the report be prepared only in
those instances when the actual fails to meet the standard.

For the purpose of control we shall discuss four basic re-
ports which, in addition to budgets, will to a large degree
provide management with sound controls. Should these four
not be sufficient in any given situation, we must design others
to augment them, striving always for simplicity. The four
reports described in this chapter are:

1. Performance and Cost Reduction Report.
2. Record of Hours Worked and Bonus Earned.
3. Excess and Waiting Time Reports.

4. Excess Cost Reports.

88
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The first two are regular periodic overall control reports;
the last two are of the exception principle type and would be
made out only when there is something to report.

DEVELOPMENT OF Basic DATA FOrR CONTROL REPORTS

In making an industrial engineering approach to a depart-
ment, one of the first things to do is to make a detailed survey
of the departmental costs. This survey would include the
analysis of the methods of wage payment and labor, material,
and waste costs, and their distribution for a carefully selected
period.

This period should be one that could be called typical and
representative of the operating results in that department.
The length of the period chosen depends primarily on the
variables normally experienced in the department. It should
be long enough to make certain that the picture obtained is
truly representative. A month is usually chosen, and that is
the recommended average period. The period should be
selected and approved by the department head and the plant
manager. ~

The data so obtained familiarize the analyst with the operat-
ing costs of the department. They serve as a basis on which
to predetermine the effect of any proposed layout, equipment,
or method change, or wage incentive installation. Later they
become the basis to reflect the effect of any change made.
Thus, they provide an accurate measuring stick of present
labor, material, and waste costs against which to measure
future progress in the operation of the department.

As these data are to be used later for comparative purposes,
it is important that production and payroll records be avail-
able in proper detail. It is essential that the hours worked
on each center or operation be distinct and the correspond-
ing production be available by item. These things are neces-
sary so that production standards can be applied to determine
the relative effectiveness demonstrated during the preinstalla-
tion period. For example, it is not sufficient to know that
during a certain 8-hour period so many man-hours were spent
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assembling four thousand parts. It is also necessary to know
the exact size and specifications of those parts.

If these data are inadequate or unavailable in existing
records, it sometimes becomes necessary to institute the
proper records during current periods in order to obtain the
required information in the proper detail. The reasons for
this step should be fully discussed with the department head.
The step should also have the approval of the plant manager
before it is taken.

PERFORMANCE AND CosT REDUCTION REPORT

General Comments. This report is designed to provide
the plant manager and the department head with a compara-
tive report showing overall progress made in effecting cost
reductions within a department and the plant as a whole as
well as to provide useful operating data as a tool for control.
(See Figure 11.) It operates by comparing each current pay
period against a carefully selected past pay period to deter-
mine the cost reduction effected in a particular department
by all agencies working towards that end under the super-
vision or guidance of the department head. The report is not
only for the current period, but for all periods to date.

Such a measuring stick must be based on a non-varying
unit or it will lose its effectiveness as time passes, and as con-
ditions such as hourly rates, specifications, and products
change. The unit used in this report is standard hours
produced.

Standard hours produced is defined as the amount of work
that an average man, with average skill, experienced in the
work in which he is engaged, can and should do in one hour
without undue exertion. As can be seen, this amount of
measured work will not vary regardless of changes in product,
material, equipment, and the like. A standard hour repre-
sents so much measured effective work regardless of what it is
expended upon. Thus it makes an ideal measuring stick for
long-term comparisons because a measured hour of work re-
mains a measured hour of work, whereas other terms, such
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as unit costs and the like, are directly affected by conditions,
price, rate changes, and the like.

The management ratios shown on the report for control
purposes are also expressed in hours as well as percentages,
which makes them comparable over a long period of time.

Major Uses of the Report. As stated above, the report is
designed primarily to measure overall cost reduction within
a department, plant, or company, with standard hours pro-
duced the major unit of measure. The report will not be
made effective until such a time as measured standards are
placed on a sufficient number of operations to warrant mak-
ing out the report.

Nevertheless, the report is designed so that it can be used
to good advantage to measure progress being made up to the
time that measured standards are placed on the operations.
The method of making the comparison with each current
period is covered in detail later on in this chapter. For the
purpose of illustrating the use of the report previous to the
establishment of measured standards, let us assume certain
conditions. ‘

The major cost reduction program in a given department,
as planned, consists of four distinct phases. They are:

Changes in specifications, or simplification in the design
of the product.

Changes in layout of department to reduce handling and
other labor and delays.

Installation of improved equipment and methods.
Wage incentive installation.

Again let us assume that each phase would be relatively dis-
tinct from the others, and the department head wishes to
measure the contribution each phase made to the overall
results.

This knowledge would be of value in determining whether
or not the actual cost reduction realized from each phase of
the program approached the estimates made. It might be of
further value in weighing the probable results of the next
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phase of the program in view of the results obtained by the
completed phases. This measurement of results obtained
would be accomplished by selecting a current period at the
end of each phase of the program and calculating a new set
of preinstallation data based on the cost of performing the
work under the new conditions. Thus comparisons can be
made not only against the original basic and permanent pre-
installation or reference period, but also with the secondary
periods representing production costs at the conclusion of
each phase.

Another simpler and perhaps more desirable use of the
report prior to the establishment of measured standards would
be in a situation such as the following:

The department head wishes to inaugurate or continue a
program of general cost reduction in his department. It is
not possible for the industrial engineers to devote sufficient
time to that department to develop measured standards for
a period of time, yet he wishes to measure the progress being
made in the meantime. This can be accomplished, as ex-
plained above, by calculating the report on a non-measured
or non-incentive basis, not by phases but on the whole. Thus
the department head is provided with a-measuring stick of
the progress he is making in reducing costs, even though his
department is not on measured standards.

Key Information Shown on Report. The attempt has been
made to keep the report as simple as possible and yet provide
valuable controls for the operation of the department. Of
the information shown on the report, cight factors could be
considered as furnishing the major or key controls. (See
Figure 11.) They are:

1. Payroll cost per standard hour (3E)
2. Average hourly earnings (8F)
3. Per cent bonus (3G)
4. Direct hours per indirect hour (4C)

5. Total direct and indirect hours per super-
vision hour (4E)
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6. Per cent relationship incentive hours to

total hours (5B)
7. Per cent relationship waiting time hours to

total hours (5F)
8. Operators below 0 per cent bonus (7)

Calculation of Departmental Report. Once the report
has been instituted by the industrial engineers with the aid
of the plant accounting department, it becomes a function
of the plant accounting department to calculate the report
at the end of each pay period, and send copies to the following
individuals:

1. Plant manager.

2. Vice president in charge of operations.
3. Director of industrial engineering.

4. Plant chief industrial engineer.

5. Department head.

The department head’s copy need not show sections 6 and
9, which deal with the financial results obtained. The plant
chief industrial engineer will see to it that the department
head is kept informed of these results.

Plant Summary Report. In those plants which have de-
partmental reports in two or more departments, it is of value
to the plant manager to have a plant summary report pre-
pared showing the progress being made in the plant as a
whole. Copies of this report are sent to the same individuals
as receive the departmental reports with the exception of the
department heads. (See Figure 12.)
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DESCRIPTIVE SUMMARY
oF FIGURE 11

SEMI-MONTHLY PERFORMANCE AND
COST REDUCTION REPORT

DEePARTMENT. The name of the department covered by the
report.

Periop. The report is prepared at the end of each regular
pay period, the date shown being the last day of the pay period
covered.

1. Pay periods on incentive

The total number of pay periods the department has been on
incentive, including the one covered by the report.

2. Previous highest bonus rating on a volume comparable
to the volume of the current period

A. Period. The date of the period that had the compar-
able total standard hours.

Per Cent Bonus. The percentage of bonus earned that
comparable period.

Volume — Standard Hours. The total standard hours pro-
duced that period.

B. The same information as shown in A4 for the current
period.

3. Preinstallation comparisons — incentive work only

A. Total Chargeable Employees includes all employees in
the department, both incentive and non-incentive, exclusive of
supervision and clerical. The number of employees is ex-
pressed as equivalent full time and is calculated by dividing
total hours worked (all hours) by the standard number of
hours per period. The nearest whole number is taken.

B. Total Chargeable Hours includes all hours spent on
incentive work, regardless of degree of bonus participation.
This includes any supervision working on direct or indirect
measured standards.

C. Total Chargeable Earnings includes all wages and bonus
paid all incentive workers for the hours worked under 3B, re-
gardless of degree of bonus participation. All Premium Time
is excluded.

D. Total Standard Hours Produced includes all hours used
as the basis for calculating bonus. Where a direct incentive
worker participates indirectly on the average of a group or
groups, his standard hours are charged into the total on the
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basis of his bonus calculations and on the basis of a full share,
regardless of his actual participating share.

E. Payroll Cost per Standard Hour is calculated by dividing
the total chargeable earnings by the total standard hours pro-
duced.

F. Average Hourly Earnings is calculated by dividing the
total chargeable earnings by the total chargeable hours.

G. Per Cent Bonus is calculated by multiplying the total
standard hours by 100 and dividing that figure by the total
chargeable hours and from that quotient subtracting 100, the
difference bcing a plus or minus percentage.

4. Preinstallation comparisons of direct and indirect labor
and supervision

A. Total Chargeable Hours Direct Labor includes all hours
spent on direct labor, both incentive and non-incentive. This
includes any supervision hours on direct labor classed under
3B.

B. Total Chargeable Hours Indirect Labor includes all hours
spent on indirect labor, both incentive and non-incentive.
This includes any supervision hours on indirect labor under 3B.

C. Direct Hours per Indirect Hour is calculated by dividing
the total number of direct labor hours by the total number of
indirect hours.

D. Total Supervision Hours is the total number of all hours
spent on supervision, based on the actual number of supervision
hours worked by hourly supervision plus the number of stand-
ard hours per pay period for each salaried supervisor. In the
event that a supervisor’s time is shared with other departments,
the normal fractional part of his time chargeable to cach de-
partment is used. This figure also includes all clerical hours.

E. Total Direct and Indirect Hours per Supervision Hour
is obtained by adding the total chargeable hours direct labor
(44) and the total chargeable hours indirect labor (4B) and

then dividing the sum of these two by the total supervision
hours (4D). .

5. Preinstallation comparisons of incentive, non-incentive,
and waiting time hours

A. Total Chargeable Hours includes all hours spent on in-
centive, non-incentive, and waiting time, exclusive of super-
vision.

B. Per Cent Relationship Incentive Hours to Total Hours
is calculated by dividing the total chargeable incentive hours
(3B) by the total chargeable hours (54).



98

COST CONTROL REPORTS

C. Total Chargeable Hours — Non-incentive Only —is the
total of all hours spent on work not covered by standards, both
direct and indirect, with the exception of supervision and
waiting time hours.

D. Per Cent Relationship Non-incentive to Total Hours is
calculated by dividing the total chargeable hours — non-incen-
tive only (5C) — by the total chargeable hours (54).

E. Total Waiting Time Hours includes all hours lost for any
reason that are shown separately and excluded from incentive
or non-incentive hours. Supervision hours are not considered.

F. Per Cent Relationship Waiting Time Hours to Total
Hours is calculated by dividing the total waiting hours (5E)
by the total chargeable hours (54).

6. Savings effected this period

A. Incentive Work Only is calculated by multiplying the
difference in payroll cost per standard hour between the pre-
installation period and the current period by the total number
of standard hours produced during the current period.

B. Non-incentive Work Only is calculated by subtracting the
actual operating labor costs for this period for this class of work
from the calculated labor costs for the same work developed on
the basis of labor costs shown on the wage incentive survey
during the preinstallation period for this work.

As work classed as non-incentive is placed on incentive, the
results obtained on that work will then be shown under
“ A — Incentive Work Only.” As the department approaches
its maximum incentive coverage, the work shown under B will
be a steadily diminishing amount and that under 4 a steadily
increasing amount.

7. Classification of incentive operators shows the number of

incentive operators falling in each designated group.

8. Excess this period

A. Premium Time includes all money paid as overtime or
holiday premium in the department for the pay period.

B. Ladder-Learner includes all money paid out under the
ladder bonus rating scale and the learner’s compensation
allowance.

C. Other — all other excess moneys paid should be shown
separately.

D. Total — shows total of all money paid out as excess over
regular pay.
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9. Department’s financial result — Gross savings effected.
Under “ Previously Reported ” is shown the cumulative total of
savings effected in the department to date. Under “ This Period ”
is shown the total savings effected this pay period. This figure
is taken to the nearest dollar. Under “ To Date ” is shown the
total “ Previously Reported ” plus the total “ This Period.” The
“ Previously Reported ” and “ To Date ” figures will start at zero
on January the first of each year, regardless of the length of time
the report has been in effect.
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DESCRIPTIVE SUMMARY
oF FiGure 12

COMBINED PERFORMANCE AND COST REDUCTION
REPORT — ALL INCENTIVE DEPARTMENTS

1. The data shown on this report are the combined figures
taken from the individual department reports.

Sections 1, 2, 3, 4, and 5 are handled in the same manner as
the correspondingly numbered scctions in the departmental per-
formance and cost reduction report.

Section 6 in the combined report corresponds to section 8 in
the departmental report.

2. Section 7 — payroll savings effected this period

A. Total of Departmental Savings This Period is the sum
of all gross savings reported on the individual departmental
reports (Figure 11).

B. Less Clerical and Other Expenses Required to Operate
System. Under this heading is placed the total clerical and
miscellaneous expense added directly as a result of the opera-
tion of the incentive system.

C. Net Payroll Savings Effected This Period is the total
savings effected by all departments after the total operating
expense (B) has been deducted from the total gross sav-
ings (4).

3. Section 8 — total financial results to date

This section is the total result of all departments’ results and
corresponds to section 9 of the departmental results. This sec-
tion also starts at zero on January the first of each year.

REcorp oF Hours WORKED AND BoNus EARNED

Daily Report. Departmental daily record of hours worked
and bonus earned report (Figure 13) for each department
on incentive is made out before noon of the following work
day by the accounting department. Ordinarily the industrial
engineers prepare the first reports and, after simplified rou-
tines are worked out, turn the preparation of the reports over
to the accounting department.

The purpose of this report is to show the bonus earnings
today and to date for each productive employee working
under the incentive plan, and to furnish the employees and
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the supervisor of the department with a classification of hours
worked, such as incentive, non-incentive, waiting time, and
the like. This provides a direct control tool for low bonus
efficiencies, waiting time, and non-incentive work.

This report is prepared for the supervisor of the depart-
ment and the plant chief industrial engineer. The super-
visor’s copy is posted in a central location in the department
so that each employee may see how much bonus he earned.

Pay Period Summary Record of Hours Worked and Bonus
Earned. Pay period summary record of hours worked and
bonus earned report for each department on incentive is made
out on the second day following the end of the pay period by
the accounting department, using the same form as shown in
Figure 13. The purpose of this report is to summarize per-
centage of bonus, bonus hours earned, and a classification of
hours for each individual and totals for the department for
the entire pay period.

This report is prepared by the accounting department for
the plant manager and supervisor of the department, with
copies for the plant chief industrial engineer and the general
industrial engineering division. A copy would also be pre-
pared for the payroll department to authorize the payment
of bonus. -The departmental supervisor’s copy should be
posted in the department in order to notify each employee
of the bonus hours and per cent he earned that pay period.

Combined Use of Bonus Hours Earned Report for Budget
Purposes. In those departments having incentive systems,
the bonus hours earned report could serve as a dual control
covering the daily report of budget performance in addition
to the regular bonus performance. Since bonus standards are
used as budget rates in incentive departments, some dupli-
cation and work can be eliminated without sacrificing control
over costs by combining the daily budget report with the
record of hours worked and bonus earned report.

When wishing to use the combined report add a column to
the right (see Figure 13) of the total hours column for the
budget allowances. On the theory that incentive operations
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are controlled by being on bonus, no budget allowances are
calculated daily for that work. An exception to this could be
where a large amount of non-incentive and waiting time is
interspersed with the incentive work. Then the non-incen-
tive work and waiting time could be lumped together and a
budget allowance determined for the total. On all classes of
labor not covered by incentives, daily budget allowances are
calculated and shown by class in the standard manner. No
overs or unders are calculated or shown. Semi-monthly, a
complete summary budget report for the period would be
prepared in the usual manner.
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DESCRIPTIVE SUMMARY OF FIGURE 13

RECORD OF HOURS WORKED AND BONUS EARNED

1. Plant Number. The number or name of plant covered by
the report.

2. Department. The name of the department covered by the
report.

3. Date. The date of the performance.

4. Departmental unit of measure. The name of the depart-
mental unit of measure.

5. Name, group, gang. The name of the operation, type of
labor or employee, the number or name of the group or gang.

6. Bonus hours earned (today). The bonus hours earned
for the day’s performance.

7. Bonus hours earned (to date). The bonus hours earned
for the day’s performance, plus the bonus hours earned for pre-
vious performance in the pay period.

8. Per cent bonus earned (today). The bonus hours earned
divided by the incentive hours worked for the day’s performance.

9. Per cent bonus earned (to date). The bonus hours
earned to date divided by the incentive hours to date.

10. Incentive hours. The number of hours spent by the
employee or group on work measured by time standards (today
only).

11. Non-incentive hours. The number of hours spent by the
employee or group on work that is not measured by time stand-
ards (today only).

12. Waiting hours. The number of hours spent in waiting
(today only).

13. Supervision and inspection. The number of hours
spent for all supervision and inspection (today only).

14. Total hours. Total number of hours for incentive, non-
incentive, waiting, supervision, and inspection (today only).

15. Budget hours. The budget hours for all work not cov-
ered by incentives. No budget hours need be applied against
machines or groups where portions of work are on both incentive
and non-incentive. The supervisor can use per cent bonus, wait-
ing time, and non-incentive as the daily controls for incentive
work, since these items indicate whether or not the budget is
being met.

16. Total charges (hours) excluding incentive hours. The
total of all hours excluding incentive work.
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17. Totals. The totals of bonus hours and per cent bonus
earned today and to date, and totals of the different classifications
of hours.

18. Percentage of total hours. The percentage of total
hours for each classification of hours worked.

ExcEss AND WAITING TIME REPORTS (GENERAL)

Plant Departmental Excess and Waiting Time Report.
The departmental excess and waiting time report (Figure 14)
for each plant showing departments on incentive only is made
out at the end of each pay period by the accounting depart-
ment. The industrial engineers prepare the first reports
and, after simplified routines are worked out, turn the prepa-
ration of the reports over to the accounting department.
The purposes of this report are to show a comparison of
departments on each major type of waiting time and to
report the total man-hours of waiting time for the plant,
attempting to provide the plant manager with a tool for
control over lost time. This report is prepared for the plant
manager, with copies for the director of industrial engineer-
ing, the plant chief industrial engineer, and all departmental
foremen.
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DEScrIPTIVE SUMMARY
oF FIGURE 14

SEMI-MONTHLY PLANT DEPARTMENTAL EXCESS
AND WAITING TIME REPORT

1. Plant Number. The number of the plant covered by the
report.

2. Location. The location of the plant covered by the report.

3. Period ending. The report is prepared at the end of each
regular pay period, the date shown being the last day of the pay
period covered.

4. Department number. The number of the department
covered by the report. The name of the department should be
placed in the space beneath department number.

5. Delay code. The code number for the different classifica-
tions of delay time. This number aids in observing quickly or
accumulating any desired classification of delay.

6. Classification of delays. The classification of delays is
primarily a classification of delays by the cause of the delay. Space
is available for any additional classifications.

7. Total man-hours. The total man-hours of delay in each
department by the classification of the delay. These hours are
accumulated from the reports of production on each machine or
operation prepared in each department on incentive.

8. Total man-hours (all departments). The total man-
hours delay is obtained by adding the delays opposite each classi-
fication for all departments shown.

9. Total waiting time. The total waiting time for all classi-
fications of dclays by departments and also for all departments.

10. Per cent waiting time. Total waiting time hours di-
vided by the total of all hours operated, incentive, non-incentive,
and waiting, excluding supervision and clerical, gives the per
cent waiting time total. This is calculated for each department
on incentive and also for the total of all departments.

11. Samples or experimental. The time spent in running
samples or experimental jobs, incentive or non-incentive.

12, Non-standard jobs. The time spent on regular produc-
tion equipment for the operation of jobs usually covered by in-
centives but for which the standards do not accurately measure
the work being done. This will exclude sample and experimental
time.

13. Total special. The total time for all classifications of
special jobs by departments and also for all departments.
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14. Excess general. The total excess time spent on jobs in
each department classified as excess, that is, of a general nature.

15. Excess non-standard methods. The total excess time
spent on jobs in each department classified as excess time due to
operating under non-standard methods.

16. Excess non-standard equipment. The total excess time
spent on jobs in each department classified as excess time due to
operating non-standard equipment, such as group drives when
individual drives are more economical.

17. Excess non-standard materials. The total excess time
spent in manufacturing a product from non-standard materials.

18. Total excess. The total of all classifications of excess
time for each department and for all departments.

19. Per cent spoilage. The total pieces spoiled divided by
the good pieces produced plus spoilage gives the per cent spoilage.
This is calculated by departments and for all departments.

REPORT OF ExcEss CosT (GENERAL)

A departmental semi-monthly report of excess cost (Figure
15) for each department on incentive is made out at the end
of each pay period by the accounting department. The in-
dustrial engineers prepare the first reports and, after simpli-
fied routines are worked out, turn the preparation of the
report over to the accounting department.

The purposes of this report are to show the excess cost of
manufacturing because of operating at non-standard speed
or use of non-standard equipment, material, or methods, and
as accurately as possible to compare these excess costs with the
estimated amount of money required to eliminate the cause
of the excess allowances. This report is prepared for the plant
manager, director of industrial engineering, the plant chief
industrial engineer, and the departmental foremen. When
such excess is negligible or non-existent, the report need not
be made out until such time as excess costs once again appear.
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DESCRIPTIVE SUMMARY
oF FIGURE 15

DEPARTMENTAL SUMMARY — REPORT OF
EXCESS COST

1. Department. The name of the department in which the re-
port is prepared.

2. Plant number. The number or name of the plant cov-
ered by the report.

3. Location. The location of the plant covered by the report.

4. Period ending. The report is prepared at the end of each
regular pay period, the date shown being the last day of the pay
period.

5. Classification of excess costs by causes. The classifica-
tion of excess is primarily a classification of excess standard allow-
ances by the chief causes for the excess. Space is provided for
any additional classifications.

6. Total excess to date. The total cost of the man-hours of
excess accumulated to date by causes of excess allowance.

7. Estimated cost to remove cause of excess. The esti-
mated cost to remove the cause of the excess if it has been deter-
mined for each operation neceding excess allowance is placed
opposite each cause. This is also a *“ to date” figure.

8. Date excess began. The date on which the excess began
to occur on any opcration for the cause specified.

9. Hours excess (this period). The total man-hours of
excess for the semi-monthly period by cause of excess allowances.

10. Cost of excess (this period). The total cost of the man-
hours of excess for the semi-monthly period by the cause of excess
allowance.

11. Estimated cost to remove cause of excess (this period).
The estimated cost to remove the cause of excess is determined on
each operation requiring excess allowances and placed opposite
each cause for the excess occurring during this period.

12. Total (excess to date) — All causes. The total cost of
the man-hours of excess accumulated to date for all causes of
excess allowance.

13. Total (estimated cost to remove cause of excess). The
total estimated cost for removing all causes of excess.

14. Total (hours excess — this period). The total man-
hours of excess for all causes.

15. Total (cost of excess — this period). The total cost of
the man-hours of excess for all causes,
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16. Total (estimated cost to remove cause of excess — this
period). The total estimated cost of removing all causes of
excess allowed during this period.

17. Per cent excess efficiency of total standard hours pro-
duced. The total man-hours excess divided by total standard
hours produced by the department.

18. Recommendations for elimination of excess. A brief
description of the recommendations for elimination of major
items of excess.

SuMmMARrY EXxcess AND WAITING TIME REPORTS BY PLANTS

In multiplant companies it may be found desirable to pre-
pare a comparative report on the excess and waiting time by
plants (Figure 16). This report is prepared by the general
industrial engineering division and the information is taken
from the plant departmental excess and waiting time reports
(Figure 14). The last column on this plant report gives the
total for that plant, and this figure is the one shown on the
summary report for all plants. Copies of this report are given
the vice president of operations, the :plant managers, the
director of industrial engineering, and the plant chief indus-
trial engineer.
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CHAPTER IX

SUPERVISORY OR KEYMAN INCENTIVES
DEFINITION

Supervisory or keyman incentives, as generally understood,
are designed to award a bonus to a supervisor in proportion
to his ability to control costs, quality, waste, and other factors
for which he and his department are directly responsible.

The weight a particular department bears in the overall
plant cost results must be included in the total consideration
of the supervisory incentive plan to be used in that depart-
ment. The amount of bonus carned under such a plan can
be used as an overall measure of the department’s efficiency,
provided a sound basis for the plan has been established.

SHOULD SUPERVISORS BE PLACED ON INCENTIVE?

This is a much debated point, with the majority of opin-
ions at present probably being against placing supervisors on
incentive. " However, I believe that the major reason for
opposing such incentives has been the failure in earlier instal-
lations to consider fully what factors should compose an
equitable incentive plan for supervisors. Then, too, the lack
of care, analysis, and maintenance that went into the earlier
installations made them unsatisfactory in operation just as it
did and would any incentive plan. ]

The argument is often advanced that a supervisor should
not be paid a bonus to do what he was hired to do. This

rargument, plus the one that it detracts from his dignity, are,

.in my opinion, largely academic. No one can deny the stimu-

lating effect of a well-designed financial incentive in encour-
aging the attaining or exceeding of equitably established
goals. This stimulating effect is not lost on a man merely
because he is a supervisor any more than it is lost on the

115
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president of the company. The main problem is to design a
properly balanced basis for the plan. If this is done the
possibilities for good results from placing supervisors on
incentive far outweigh the possibilities for bad results.

Another point often advanced against such plans is that
they cause the supervisors to be constantly pressing for more
liberal standards, thus making an unhappy situation in their
relationships with staff departments. This possibility cannot
be denied any more than can the possibility that such a plan
will encourage a supervisor to put too much pressure on his
workers and to slight the maintenance and upkeep of his
department in order to obtain a better cost picture.

Either of these possibilities would soon be detected in actual
practice and corrective measures would be taken. When the
proper type of properly trained individual is in a supervisory
position an incentive plan of the kind we are discussing tends
to stimulate his qualities of leadership and fairness rather
than the subversive qualities mentioned.

It is true of keyman incentives, as it is of any phase of
management, that the closer you strive for and come to the
optimum control of your business the higher degree of accu-
racy in controls you must attain and the higher the quality of
managerial thinking and action you must exercise. If this
be the case and goal then the beneficial results of such prac-
tices as keyman incentives can be obtained. If it is not the
case and goal then it is best to leave this and other managerial
refinements to those who are willing to pay the price of

progress.

GENERAL DiscussioN oF KEYMAN INCENTIVES

In our discussion of this type of incentive we shall confine
our remarks to its application in departments where measured
standards are in use for incentive purposes.

An incentive plan for supervisors should be kept as simple
and easily understandable as practicable. It should be de:
signed so that performances can be taken directly from cur:
rent bonus, efficiency, and budget records and reports in
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order to facilitate calculations. The plan should be designed
to control departmental wastes, quality, and costs. Care must
be exercised to avoid prematurely instituting a keyman incen-
tive plan before sufficient incentive coverage has been made
and a thorough study of material usage, spoilage, and quality
has been completed, thus insuring equitable standards.

Keyman incentives should recognize the fact that a super-
visor is essentially the manager of his department, and it is
his responsibility to see to it that those items affecting costs
and quality are kept in line with the measured standards
established in the departmental wage incentive and budget
plans. It is essential to the success of a keyman incentive plan
that measured standards be used in every possible instance.
When necessary to use past performance as a guide in estab-
lishing a standard, the engineer must subject such data to a
thorough analysis to determine what should be included and
what should be excluded from the standard.

Major ConTrOL FACTORS

The first step in instituting a keyman incentive plan is to
determine the major control factors against which actual per-
formances on cost, quality, and wastes may be measured for
improvement or lack of improvement. This control of costs
may mean the selection of such key relationships or factors
as per cent departmental budget efficiency, per cent plant
budget efficiency, per cent bonus earned by departmental
employees on incentive, per cent non-incentive time, per cent
waiting time, per cent spoilage, and the like, which indicate
trends of costs and control in those items affecting costs and
production standards.

The control of waste may mean the establishment of con-
trol standards based on a thorough analysis of the causes of
waste. This would include an analysis of past performance
to compare it with the conclusions reached in the waste
analysis and thus to determine improvement expected and
savings to be realized. The materials used, and the manu-
- facturing process as well, should be analyzed to determine
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whether or not individual or group controls should be estab-

lished by operations.

Ficure 17

DEPARTMENT A
KEYMAN BONUS AWARD CHART

Departmental Non-incentive Plant Budget Departmental Direct Mate-
Bonus Earned Plus Waiting Efficiency Budget Efficiency rials Used
4) (B) (4) (B) (4) (B) (4) (B) (4) (B)
Dept. | Supvrs.| % Non-inc. | Supvrs. % Supvrs. % Supvrs. % Supvrs.
/A % + % % Budget % Budget % Stand. %
Bonus | Bonus Wait. Bonus | Effcy. | Bonus | Effcy. Bonus | Usage | Bonus
—1to 10 —0.5
0 0
+0.2
2 +0.4 50 —6.0
3 +0.6 48 —5.0 92.5 -1.5
4 +40.8 46 —4.0 89.0 —6 93 —6.5
5 +1.0 44 —=3.5 90.0 -5 93.5 —5.5 110 -9
6 +1.2 4?2 -3.0 91.0 —4 94 —4.5 109 -7
7 -+1.4 40 -2.5 92.0 -3 94.5 -3.5 108 -5
8 +1.6 38 -2.0 93.0 -2 95 —2.5 107 -3
9 +1.8 36 -1.5 94.0 -1 95.5 -2.0 106 -2
10 +2.0 34 -1.0 95.0 0 96 -1.5 105 -1
11 +2.2 32 -0.5 96.0 | +1.0 96.5 -1.0 104 0
12 +2.4 30 0 97.0 | 42.0 97 —0.5 103 +1.0
13 +:.6 28 +0.5 98.0 +3.0 97:5 0 102 +2.5
14 +2.8 26 +1.0 99.0 +4.0 98 +1.0 101 +4.0
15 +3.0 24 +1.5 100.0 +5.0 98.5 +2.0 100 +5.0
16 +3.2 22 +2.0 | 101.0 | +5.5 99 +3.0 99 +5.5
17 +3.4 20 +2.5 102.0 +6.0 99.5 +4.0 98 +6.0
18 +3.6 18 +3.0 | 103.0 +6.5 100 +5.0 97 +6.5
19 +3.8 16 +3.5 | 1040 | +7.0 | 100.5 +5.5 96 +7.0
20 +4.0 14 +4.0 | 1050 | +7.5 | 101 +6.0 95 +17.5
21 +4.2 12 +4.5 101.5 +6.5 94 +9.0
22 +4.4 10 +5.0 102 +7.0
23 +4.6 8 +6.0 102.5 +7.5
24 +4.8
25 +5.0
26 +5.2
27 +5.4
28 +5.6
29 +5.8
30 +6.0
Sel or:
T B e e s () Lrexh st e conamonding % S o B

‘Plus bonuses are to be added minus bonuses are to be subtracted in obtaining th

The control of quality may be obtained through the estab-
lishment of spoilage standards for pieces partially or com-
pletely spoiled. Here, again, the analysis of the causes of
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spoilage must be made before establishing the standard and
only that amount considered as inherent in the operation

allowed. If the department is fully covered by incentive

standards, this information is readily available.

After the major control factors are determined, considera-
tion is given to the weight that will be assigned each factor
in making up the total bonus to be awarded for normal per-
formance. For normal performance the sum of all factors
should equal 25 per cent bonus to be paid to the supervisors.
This is in keeping with our recommended bonus percentage
for hourly workers. The point of average performance,
where no bonus is paid, and points of subnormal perform-
ance, deducting from bonus earned on other factors, should
also be determined and established.

As stated, the summation and analysis of data used in de-
veloping such factors as waste and spoilage do, in most cases,
consist of reviewing the data developed during the study and
establishment of measured standards in the department.

KeEyMAN BoNus AwARD CHART

A Bonus Award Chart should be prepared showing the
bonus to be awarded for varying performances under each
factor. Figure 17 is a sample of such an award chart. This
chart should be kept as simple as possible and prepared in
such a manner that the bonus can be read directly for any
performance. The total per cent bonus paid the supervisor
should be the sum of the per cent bonus under each factor.
Plus bonuses should be added and minus bonuses should be

subtracted in obtaining a total bonus to award the supervisor.
For example:

Supervisor's Bonus

Departmental % bonus (22) 44
% Non-incentive, plus % waiting time (13.0) 43
Plant budget efficiency (97.0) 20
% Departmental budget efficiency (98.5) 20
% Direct materials used (103) 1.0

Total 9, bonus to be awarded to the supervisor 187

e e e
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Ficure 18
REPORT OF KEYMAN BONUS EARNINGS

Copics to: Plant Manager
Payroll Department
Industrial Engincering Department
File
Plant No.
Location
Department
. Supervisor Period Ending
Actual % | % Possible %
Bonus Factor Perform- | Bonus Earn’gs o
Eff.
ance Earned| Normal
(1) % Departmental Bonus 5%
(2) % Non-incentive Plus 9,
Waiting Time 5%
(3) % Plant Budget Efficiency 5%
(4) % Departmental Budget Effi-
ciency 5%
(5) % Reduction in Materials
Used 5%
TOTAL 25%
APPROVED: Plant Manager.
Plant Chief Industrial Engineer.

GENERAL PoLICIES GOVERNING OPERATION OF PLAN

1. The per cent bonus earned by the supervisor should
be calculated monthly. Each supervisor would be in-
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formed of his earnings as soon as they are determined.
(See Figure 18 for the sample of the notification form.)

2. Bonus earned should be accumulated for 6-month
periods. The purpose of this policy is to let the money
accumulate so that it represents a sizable payment when it
is made. Usually such payments are made June 1 and
December 1, just before vacation and just before Christ-
mas. Such a policy is entirely optional and is usually de-
cided by a majority vote of the supervisors participating.

3. The amount of bonus to be awarded should be the per
cent bonus for each month times the supervisor’s monthly
base salary.

4. Monthly records should be wiped clean. There
should be no carryovers of negative performance from one
month to another.

5. All other policies should conform to the standard
policies regulating the payment of bonus as discussed in
Chapter VII.

CHECKING THE PROPOSED PLAN AGAINST AcCTUAL PERFORM-
ANCES

In order to check the mechanics of the keyman incentive
plan against actual operations, a table such as that shown in
Figure 19 should be prepared. Comparisons can be made
quickly of total month-to-month performance, and the factors
producing high and low bonuses may be easily selected for
closer analysis.

DETERMINATION OF NORMAL AND AVERAGE PERFORMANCE
UNDER EAcH FAcTOR AND THE WEIGHT GIVEN IT -

The point of normal (25 per cent bonus point) and average
(0 per cent bonus point) performance under each factor is
determined from data developed and used in establishing
standards and controls for use in the departmental wage incen-
tive plan. Should there be a factor not covered by measured
standards and not adaptable to measured standards, a tho-
rough analysis of the conditions affecting that factor, and past
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performances on it, should be made to insure including only
data substantiated by fact as being inherent in that factor.

The weight allowed each factor should be finally deter-
mined after the amount of money controlled by each factor
and the potential savings have been analyzed. It may be
found that some factors affect departmental costs more mate-
rially than others and, therefore, it is advisable to allow
greater weight to one factor than another. For example, a
10 per cent fluctuation in non-incentive and waiting time may
not influence costs so much as a 5 per cent fluctuation in
materials used. Yet care must be taken to allow sufficient
weight to each factor to insure its not being disregarded by the
supervisor without its seriously affecting his bonus. The
extent to which improved performances may be expected and
whether or not one factor will conflict with another may
contribute to the weights selected.

DETERMINATION OF BONUS AWARDS FOR VARYING PERFORM-
ANCES UNDER EAcH FAcTOR

To determine the amount of bonus to be awarded for vari-
ous performances under each factor, an analysis should be
made of at least one year’s performances under each control
factor. This study will give some indication of the degree
of emphasis to be placed on the various increments of the
spread between average and normal performance, as well as
penalties or rewards for exceeding these limits.

1. Departmental bonus earned factor

In the case of the departmental bonus earned factor the prob-
lem is relatively simple. Twenty-five per cent bonus earned by
the workers on standards represents normal performance for
them, and likewise represents normal for a department and for
a supervisor. If it is decided to assign a weight of 20 per cent
(5 per cent bonus) of the total of all factors to this factor to the
supervisor for normal performance, then the 25 per cent depart-
mental bonus performance will be set opposite 5 per cent super-
visor’s bonus, on the scale set up for it. Furthermore, since no
bonus would be earned by the supervisor for 0 per cent depart-
mental performance on this factor, we have the two necessary
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points in establishing a bonus award scale, namely, the point of
normal performance and the point of average performance. The
increment of increased or decreased departmental per cent bonus
would be 0.20 per cent (5 per cent + 25 = 0.20 per cent).

2. Departmental budget efficiency factor

A. General Comments. The use of budget efficiency as a fac-
tor involves several problems. The budget controls all items of
cost and expense in the department, which means that there will
be a duplication of control on many of the cost items. For ex-
ample, direct labor is on incentive and therefore would be con-
trolled by the departmental bonus earned factor in addition to
the budget efficiency factor.

In order to place proper emphasis on those accounts which have
no other control than the budget, it appears advisable to separate
these accounts from the others and base the budget efficiency
factor on them alone. Cost accounts in a department that are
controlled through no other source than budget efficiency are
called sipgle-controlled accounts for the sake of simplicity. Cost
accounts that are also controlled by incentive systems, materials
used efficiency, or the like, are called multicontrolled. Should
this breaking out of single-controlled accounts Tiot prove prac-
ticable in a given circumstance, there are other methods of
handling this factor in a satisfactory manner, discussed in the
following pages. :

B. Average and Normal Limits. Budget efficiencies are deter-
mined from budget allowances versus actual costs. For the sake
of example assume that 100 per cent budget performance is the
expected normal and a 214 per cent variation is considered the
extreme through which costs should vary from budget allowances
in a particular department. Then, 100 per cent less 214 per cent,
or 97.5 per cent budget efficiency can be established as the point of
average performance.

If it is decided to assign a weight of 20 per cent (5 per cent
bonus) of the total of all factors to this factor for normal per-
formance under budgets, 1 per cent bonus will be awarded for
each 0.5 per cent variation (5 per cent + 5 = 1 per cent) between
9714 per cent and 100 per cent budget efficiency. It may be de-
cided to vary the degree of allowance for performances out of the
97 per cent to 100 per cent range, in order to encourage super-
vision to stay within these limits. This would depend, to a large
degree, on the possibility of a more or less wide swing of budget
efficiency’s being inherent in a particular department’s operation.

If the single-controlled accounts are separated from the multi-
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controlled, such a spread from average to normal of 97.5 per cent
to 100 per cent budget efficiency could be set up for these accounts
alone and calculated on that basis. This would simplify the
development of the budget factor scale.

C. Use of Overall Budget Efficiency. 1If it is recognized that
it might be simpler to use the overall department budget efficiency
than to separate the accounts controlled only through the budget,
the following procedures have been developed.

In using overall budget efficiency as a factor in the keyman
incentives, it would be possible for the supervisor to pay little
attention to the single-controlled accounts when they represent
a small portion of the total, and still obtain a good budget effi-
ciency should the scale of earnings under this factor not be
properly weighted. Thus, proper weighting must be given these
single-controlled accounts in establishing the bonus scale for this
factor. If the factor is developed properly, the overall budget
efficiency may be used directly as shown on the cost and budget
reports.

On the basis of 100 per cent being normal for the budget effi-
even pomt it is now only necessary to work out the variation
permissible in order to provide the proper weight to the single-
controlled accounts. As stated, if all accounts are single con-
trolled, then the 214 per cent spread would be used in develop-
ing the scale. If all accounts are not single controlled, proper
weighting for varying percentages of single-controlled accounts,
as compared with the total number of accounts and their relative
value, must be provided as indicated in the following tables.

109, single-controlled costs  0.25%, Allowable variation in budget ef-

20% ¢ « « 0.509%, ficiency between normal and
30% “ “ 0.75% break-even or average points.
40% « « « 100%
50% €« 13 [ 1‘25%
60% 3 [13 13 1.50% -
70% [ € 3 1.75%
80% [ [ 3 2.00%
90% [ [ € 2.25%

100% *“ « « 2.50%

The above figures were determined from the following formula,
which assumes that 100 per cent budget efficiency will be attained
on those accounts controlled by other factors such as an incentive
plan.



126 SUPERVISORY OR KEYMAN INCENTIVES

Weighted %, department budget efficiency =
9% multicontrolled costs X 100% budget efficiency) +
(% single-controlled costs X 97.5%, budget efficiency)
100% multicontrolled and single-controlled costs

If it is assumed that 20 per cent of a department’s costs were
controlled by no other factor than budget efficiency, our allowable
variation between normal and break-even performance would be
0.50 per cent, as indicated in the preceding table.

The scale for the budget efficiency factor might then be as
follows:

% Department Budget Supervisor’s
Efficiency % Bonus
94.5 -7.5
95.0 —6.5
95.5 —-5.5
96.0 —4.5
96.5 —-3.5
97.0 -2.5
97.5 -2.0
98.0 -1.5
98.5 —-1.0
99.0 —-0.5
99.5 . )
99.6 +1.0
99.7 +2.0
99.8 +3.0
99.9 +4.0
100.0 +5.0
100.5 +5.5
101.0 +6.0
101.5 +6.5
102.0 +7.0
102.5 +7.5

There is one danger in using this device. If multicontrolled
accounts are below 100 per cent efficiency to any degree, the
penalty under this factor could be unduly severe since this poor
performance would also be reflected unfavorably in the other
factors making up the total keyman plan, thus inflicting a double
penalty.

An alternative plan for using overall budget efficiency and yet
apply the proper weight to these single-controlled accounts would
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be to hold the 97.5 per cent and 100 per cent spread from average
to normal and vary the increments within that spread to reflect
the single-controlled accounts properly. Such a scale might
appear as follows:

% Department Budget Supervisor’s
Efficiency % Bonus
94.5 -7.5
95.0 -6.0
95.5 -4.5
96.0 -3.0
96.5 -2.0
97.0 ~1.0
97.5 0
98.0 +0.5
98.5 +1.0
99.0 +1.5
99.5 +2.5
99.8 +4.0
100.0 +5.0
100.5 +5.5
101.0 + +6.0
101.5 +6.5
102.0 +7.0
102.5 +7.5

The principal advantage that this scale might have is that it
does not offer so severe a double penalty should one or more of
the multicontrolled accounts be below normal as does the other
scale. Yet this scale does emphasize the importance of the single-
controlled accounts by the sharp increase in bonus earnings as
the budget efficiency reaches the 99.5 per cent point and goes to
100 per cent efficiency.

The exact make-up of any scale for a department depends upon
the findings of the analysis made in that department, and these
scales are used only as examples.

3. Overall plant budget efficiency

It is important that an overall plant factor be included in each
supervisor’'s bonus plan, a practice which tends to insure the
supervisor’s keeping in mind his relationships with the rest of the
plant. If this is not done, a supervisor in his driving for lower
costs in his own department may adversely affect the costs of
other departments in the plant. This factor then is designed to
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keep before him his responsibilities in the overall plant cost
picture as well as in his own department.

The value this factor should have in a supervisor’s bonus plan
depends upon the influence his departmental costs have on the
total plant costs. If his department accounts for 20 per cent of
the plant total, this factor should carry a 20 per cent weight (5
per cent) in his bonus calculations. Should some unusual circum-
stance exist where the actual cost relationship of a department is
low but its ability to influence processing costs in other depart-
ments is high, additional weight may be given this factor.

4. Reduction in materials used factor

In those departments where materials represent a sizable por-
tion of the total cost, and the amount of materials used can be
controlled, a separate factor reflecting progress in this respect
should be set up. These controls may be based on using only
specified amounts and kinds of material or developing methods
whereby less material can be used. Here, again, the data to be
analyzed in establishing this factor will be found largely in the
data used in establishing the measured standards and controls for
use in the department budget and incentive systems.

Where necessary to use past performance as a source of data,
care must be exercised to eliminate all data not justifiably a part
of the accredited data to be used in establishing the standard. A
study of each individual department’s problems will determine
how the standards can best be determined and applied and the
nature of the scale that will be set up for this factor. It is im-
portant to consider the potential money savings involved in estab-
lishing both the weight of this factor and the spread of the scale
established to control it.

Another point that may influence the weight given this factor,
in addition to actual material usage, is the ability to control and
measure this usage by operations. If it is difficult or impossible
to control this factor by operations and thus make it a direct part
of the regular departmental incentive plan, it may be necessary
to increase materially the weight of this factor in the supervisor’s
incentive plan. Thus it would become a major responsibility
of the supervisor to concentrate on these factors in order to pre-
vent undue waste and spoilage.

5. Spoilage factor

Spoilage being a factor in nearly all operations, the data de-
veloped in conjunction with establishing measured standards will
be readily available and usable in establishing the average and
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normal allowances for this factor. Here, again, an analysis of past
performance gives some indication of the degree of variation in
spoilage that has been experienced and thus aids in setting up
the control scale. Such a comparison also indicates the potential
savings under this control.

6. Non-incentive plus waiting time factor

When the state has been reached in the incentive installation
in a department where it is time to place the supervision on
bonus, the potential degree of incentive coverage should be
known. The number of operations that do not lend themselves
to being placed on incentive will vary between departments but
they can be designated and their relationship to the whole defi-
nitely established.

This potential percentage of coverage plus an allowance for
unavoidable waiting time, if any, should establish the normal
point for this factor. The average point is determined largely
by analyzing the possible influx of new work that would require
time to place on standard and the steadiness of the flow of this
new work. The fact that this factor is designed to encourage the
supervisor to see to it that his coverage is kept at maximum, and
his waiting time at a minimum, should be kept in mind in estab-
lishing the scale for it.

7. Checking the factor bonus scales

After the scales for each factor have been determined and are
in somewhat the same order as indicated on the bonus award
chart (Figure 17) maximum bonus and maximum penalties
should be checked in order to have the table as a whole somewhat
in balance. Figure 17 awards a maximum bonus for all factors
of 36.0 per cent and a maximum penalty of 33.5 per cent, although
no attempt is made to establish maximum earnings limits.

Sourcke AND DEscripTiON OF EacH FACTOR

It should be possible to take the information required to
calculate the supervisor’s incentive directly from established
control reports. They would include the daily bonus re-
ports, daily, weekly, or monthly budget reports, and other
types of reports and records as described in Chapter VIIL

OTHER CONTROL FACTORS

Other control factors that might be used are the relation-
ship of direct labor to indirect labor, the decrease in cost
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per standard hour, the per cent capacity operated, and the
like. Since these factors may be duplications, in one way
or another, of the factors indicated above, or cannot be
directly controlled by the supervisor, considerable thought
should be exercised before including them in the plan. In
some departments, however, some other factors may be insti-
tuted for the purpose of correcting a particularly bad condi-
tion, but it is usually desirable to limit the number of
factors to five.

CONCLUSION

The particular plan, as outlined, is relatively simple and
easy to administer. It attempts to solve the problem of re-
warding a supervisor in proportion to his ability to improve
performances on each major cost factor in his department.
The various performances on these factors can be obtained
from current reports with a minimum of extra work. The
design of the plan is such that it eliminates the necessity for
developing various efficiencies which would parallel control
factors already established for waste, quality, and other costs
from an overall viewpoint.

This particular plan is not necessarily the only one or type
of plan that can be successfully used. However, in this dis-
cussion qof it I hope that I have illustrated the problems in-
volved in developing a supervisor’s incentive plan as well as
offering a possible solution. A final word of caution in the
use of supervisor’s incentive plans is due here to the extent
of urging again that the controls used as the basis for the plan
be balanced and sound. If a control is out of line or unsound
in any manner it should not be used. Again, rigid main-
tenance is the watchword once the plan is placed in effect.



CHAPTER X

THE CONTROL OF QUALITY IN INCENTIVE
INSTALLATIONS

It is essential when developing the basis for an incentive
installation that all factors be fully considered in the final
development of the bonus performance standards and con-
trols. In earlier incentive installations it was not uncommon
to learn after the plan was in effect that sufficient controls
over quality and waste were not included. When this was
found to be the case the result often was that the gains in pro-
duction were offset, or more than offset, by the increased
spoilage and excessive material usage. In other words, the
standards were developed so that the production element
was overemphasized to the detriment of the quality or spoil-
age and material usage elements.

Therefore it is imperative that the spoilage, quality, and
material usage factors be considered fully when making the
analyses leading up to the development of the bonus stand-
ards and controls. If this is done we are in a position to
determine the type and degree of control we wish to place
over these factors on as accurate a basis as can be developed.
Thus we not only keep all factors in balance and obtain a
better incentive plan but we also avoid future problems and
confusion that arise from an inadequate and faulty plan that
must be changed or discontinued.

There are many different approaches to this problem of
controlling quality and waste. They range from the non-
financial controls to the point where these factors are the
dominant ones in the incentive plan. For the purpose of
illustration I have chosen to list some of the more repre-
sentative types together with their more prominent features
and the conditions under which they are most likely to be
used.

131
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NoN-FINANCIAL TYPE oF CONTROL

This type of control is most generally used when the opera-
tions are such that quality or waste is not a major problem.
It may also be used in unusual cases where, although these
factors are important, they are so difficult to measure, from a
definite operation and responsibility viewpoint, that no
attempt is made to make them a part of the incentive plan.
In such cases these factors may play a prominent role in the
supervisor’s incentive plan, as discussed in Chapter 1X.

These non-financial controls usually consist of posting the
quality and usage performance record of each employee or
group of employees on a competitive basis in each depart-
ment; or some other such publicity device may be used.
They also usually involve conducting educational and train-
ing programs on the value of the materials used and how to
conserve them. Their obvious disadvantage is the burden
they place upon the supervision to maintain satisfactory per-
formances on these waste factors without the aid of a financial
incentive.

PAYMENT OF ProbpucTION INCENTIVE EARNINGS ON ““ Goop "’
ProbuctioN ONLY

This is perhaps the most universally applied of all the
various controls placed over these factors. As indicated, it
involves including in an employee’s production count for
incentive purposes only those parts or products that meet the
specifications or inspection requirements and are acceptable
at subsequent operations or as first-quality products. To in-
clude such a stipulation as this appears obvious and yet it has
been overlooked upon occasion with most unsatisfactory re-
sults. It is often overlooked because it is easier to count the
total pieces going through a machine than the “ good ” pieces
coming from it.

This type of control is usually applied when the labor cost
is clearly the dominant factor, with material costs either low
or the danger of spoilage relatively low. Pattern or model
making would be an example of this type of operation, al-
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though there are many other regular production examples,
such as where the material is readily reclaimable if it is spoiled
with little loss other than the labor expended upon it up to
that point.

PAYMENT oF PrRoODUCTION INCENTIVE EARNINGS ON “ Goop
ProbucTtioN ONLY WITH SALVAGE TIME INCLUDED As WoORkK
TIME

This type of control is merely a more restrictive off-shoot
of the preceding one. The additional provision is usually
administered by adding the total salvage time to the total
production time taken by the operator in producing the parts
in question. In this way full credit is allowed for all produc-
tion after it has been salvaged and passed by the inspection
section. This control has a number of readily recognizable
applications. They include machining, assembly, sorting and
inspecting, cleaning, and like types of operations.

PAYMENT OF INCENTIVE FOR REDUCTION oF WASTE or CoN-
SERVATION OF MATERIALS

This type of control is of greatest value in operations where
the relative value of the material is high and the operator by
his skill and attentiveness can keep both material usage and
spoilage at a minimum. It might also be used where an
operation definitely requires extra vigilance to prevent undue
waste. In such instances it is highly desirable to place a direct
financial incentive control over material usage and quality by
making it a distinct contributing factor in the total incentive
plan. This type of control finds its most common applica-
tions in those operations involving the fabricating of materials
of comparatively high value.

This control can be developed in the following manner:

1. Establishment of limits of performance expectancy
On the basis of the careful analyses made of those factors that
constitute material waste, limits of performance are established

that will serve as the basis for the payment of bonus when they
are met.

Two limits are first chosen, the average point and the normal
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point. The average point is that one which should be met if the
operator is qualified to perform the work and exercises average
diligence. Therefore it is the break-even or 0 per cent bonus
point. It is not necessarily the actual average based on past per-
formance but may be, and probably is, a calculated figure.

The normal point is established at that level of waste perform-
ance which can be met or even exceeded by a qualified workman
if he applies himself to a degree that can be considered normal.
This level is well within the realms of practicability, but it does
require that extra diligence which this qualified worker is capable
of applying in order to attain it. Accordingly, he would be paid
a bonus for exercising that above-average diligence.

2. Relationship between waste bonus factor and production
bonus factor

Although both factors stand on their own feet insofar as their
earnings determination is concerned, they do affect each other in
the final calculation of an employee’s bonus earnings. Earnings
or losses on the waste factor are added to or subtracted from the
earnings or losses on the production factor so that a net bonus
is paid.

Although on a straight production bonus a worker can earn
25 per cent bonus by attaining that output designated as normal,
he can under this type of dual plan attain only that portion of
the 25 per cent bonus at that same rate of output that represents
the weight given production in relation to the total weight. For
example, if the analyses show that the incentive should be split
equally between waste control and production, we should find
each paying 12.5 per cent bonus at their normal performance
levels. Thus, instead of the usual 25 per cent spread between
average performance and normal performance, as in the case of
single-control incentives, we here have a spread of 12.5 per cent.
However, the two factors total 25 per cent at their respective
normal levels.

3. Determination of relative weight given waste for bonus
purposes

This is indeed a problem and it can be quite a controversial
one. However, I know of no more accurate means of determining
mathematically the per cent bonus weight that should be given
waste than to use our best judgment after careful study of such
cost statistics as the following:

4. Ratio of material cost to labor cost.

B. Waste savings that can be accomplished by improving cur-
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rent performance so that it exceeds the past average waste per-
centage and equals the performance that has been designated as
the break-even or 0 per cent bonus point (bonus average per-
formance point), as compared with potential production savings.

C. Perhaps the most satisfactory basis is the ratio of waste sav-
ings between its designated bonus average and normal points and
the production savings between its designated bonus average and
normal points, excluding in both calculations the money that
would be paid out as bonus.

An example of how this ratio would be determined is given
below, using the same data as appear under item 5 following.

200,000

Ratio of material cost to labor cost = 2992 40.06
Waste savings to break even = $4600.00
Production savings to break even = $2496.00
Production savings from average
0.60
to normal (excl. bonus) = (30.60 ~ 125 X 8320 hours
= $976.40

Waste savings from average to

normal (excl. bonus) = $1000.00
Weight to waste 509, Weight to production 509,

4. Effect of production volume on waste bonus paid

There is one condition in this dual factor bonus basis that is
often overlooked from a waste bonus viewpoint and that is the
effect of production volume on waste bonus earned. Obviously
it should require less diligence to earn the normal waste bonus at
average production output than at normal production output,
which is 25 per cent higher. There is less chance for something
to go wrong. A worker, morcover, may choose this relatively
easier method of earning a satisfactory bonus of as much as 12.5
per cent on the half-and-half weight factor basis we have assumed
rather than to strive for a higher total bonus by increasing his
production above break even.

Yet in doing so he does not perform to the same degree as does
the operator who is endeavoring to achieve normal performance
on the production factor as well as the waste factor. Nor is he
contributing the savings from a waste standpoint at his average
or break-even production performance, as is the individual pro-
ducing at normal or 12.5 per cent bonus earnings performance.

Consequently he is not entitled to the same return on his waste
performance.
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To illustrate further, let us assume that 100 pieces an hour is
break even and 125 pieces is normal from a production stand-
point. At break even then the worker earns 0 per cent bonus and
at normal 12.5 per cent. Assume that 1.20 per cent waste is
normal, for which 12.5 per cent bonus would be paid. There-
fore, at the average production of 100 pieces he can earn 12.5
per cent waste bonus if he produces 98.8 good pieces. Yet the
second worker, producing at normal or 125 pieces per hour, gets
paid the same 12.5 per cent bonus for 123.5 good pieces. The
higher cost that would prevail in the first instance is readily
apparent, and it is against this contingency that corrective meas-
ures should be taken to encourage the worker to strive also for
normal productivity or better.

Then, in order to compensate to a degree for waste perform-
ance at various levels of production, a volume factor should be
developed that directly relates the amount of waste bonus paid
to the amount of production bonus paid. This is accomplished
by developing a standard hours to actual ratio at average pro-
duction.

Let us remember our original premise, that for normal waste
and normal production 25 per cent bonus is paid. Let us also
remember that we are maintaining our same relationship between
average and normal (1.00 average, 1.25 normal). Therefore our
volume factor is determined by dividing the ratio between stand-
ard hours earned and actual hours expended by the normal bonus
factor 1.25. For example, at average performance one standard
hour is earned and one actual hour expended, giving us a ratio of
1.00. Then, to determine our volume factor with which to com-
pensate our waste bonus earnings at average production perform-
ance, we divide 1.00 by 1.25, which gives us a volume factor of 0.80.

To illustrate further how this factor is used, let us assume a
hypothetical case again in which 50 per cent weight is given to
waste and 50 per cent weight is given to production.

Weight given waste .......... e 509
Waste bonus at normal production and normal waste .. 12.5%
Waste bonus at average production and normal waste .. 10.0%
Weight given production .......................... 509,
Production bonus at normal production .............. 12.59

Production bonus at average production

Waste bonus at average production equals waste bonus at
normal production, modified by the volume factor explained
above which was determined as follows:
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Standard hours to actual hours ratio at average production = 1.00
1.00 + 1.25 = .80 volume factor

Waste bonus at normal production and normal waste = 12.59
Waste bonus at average production and normal
waste = .80 x 12.569% = 10.09

Using the same hypothetical case, let us assume further that:

1.709% waste = Established average
1.209, waste = Established normal

A waste bonus would then be determined according to the follow-
ing scale showing its volume factor variances:

Ratio Production Standard Hours to Actual Hours
0.90 0.95 1.00 1.05 1.10 1.15 1.20 1.25 1.30

Volume Factor

W
A 072 0.76 080 0.84 0.88 092 096 1.00 1.04
2, Production Bonus
E —50 =25 0.0 2.5 5.0 7.5 100 125 15.0
% Waste Bonus
1.10 10.8 11.4 120 126 132 138 144 150 15.6
1.15 10.5 11.0 115 121 126 132 138 143
Normal
1.20 100 105 110 115 120 125 130
1.25 9.0 9.5 99 104 108 113 117

1.30 7.2 7.6 8.0 8.4 8.8 9.2 9.6 10.0 10.4
1.35 6.3 6.7 7.0 7.4 7.7 8.0 8.4 8.8 9.2
1.40 5.4 5.7 6.0 6.3 6.6 6.9 7.2 7.5 7.8

1.45 4.5 4.8 5.0 5.2 5.5 5.7 6.0 6.3 6.5
1.50 3.6 3.8 4.0 4.2 4.4 4.6 4.8 5.0 5.2
1.55 2.7 2.8 3.0 3.1 33 34 3.6 3.8 3.9
1.60 1.8 1.9 2.0 2.1 2.2 23 2.4 2.5 2.6
1.65 0.9 0.9 1.0 1.1 1.1 1.2 1.2 1.3 1.3
Average

1.70 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1.75 -09 -09 -10 -11 -11 -12 -12 -=13 -13
180 -18 -19 -—-20 -—-22 =22 -—-23 -24 -25 =26
1.85 -27 -28 =30 -33 =33 -34 =36 -38 -39
190 -36 -38 —40 —-44 —44 —46 -—48 -—50 =52

Daily calculation of total bonus can be simplified by combining production
and waste bonus in the table by simple addition.
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5. Example of condition under which this type of waste
incentive would be applied

We should keep in mind that this incentive is designed pri-
marily for operations showing high waste of a highly variable
nature and requiring close attention on the part of the operator
to control. Also savings resulting from this waste control will
warrant paying a substantial bonus for that control.

An example of this condition is:

Material Labor
Material cost per year $200,000.00 Labor cost per year $4992.00
Value of 1% of material  2000.00 Preinstallation cost
Value of 1% of waste 2000.00 per standard hour 0.90
Preinstallation % waste 4.00 Break-even cost per
Established standard standard hour 0.60
average waste 9, 1.70  Savings per standard hour
Established normal waste % 1.20 @ B-E* 0.30
Labor hours per year 8320

Savings per year @ B-E* $2496.00

Saving per year preinstallation to average = (4.00~1.70) x $2000

= $4600.00
Gross savings per year average tonormal = (1.70-1.20) x $2000

= $1000.00
Weight to waste 50%  Weight to production 50%
Waste bonus at normal Normal production bonus 12.5%

waste and production 12.5%

Waste bonus at normal waste and production = 12.5% x $4992

= $624.00
Net waste savings per year average to normal = $1000 — $624
= $376
Total material savings per year = $4600 + $376
= $4976 (potential)

* B-E = break even or 0 per cent bonus point

6. Essentials to the successful application of this plan

A. That waste savings above break-even bonus performance
(average) at least equal waste bonus paid above break even.

B. That poor waste performance act as a penalty against pro-
duction bonus earned.

C. That poor production performance act as a penalty against
waste bonus earned.
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D. That waste causes be readily determinable and definite
responsibility be able to be fixed for them within reasonable
limits.

PAYMENT OF INCENTIVE ON “ Goob ” PropucTioN ONLY WITH
THE FAILURE TO MEET ESTABLISHED WASTE STANDARDS ACTING
AS A PENALTY

This type of control would be used when the desire is to
maintain satisfactory quality and waste performance as pro-
duction increases under a direct production incentive. In
this case the major emphasis is placed on output, but at the
same time the value of the material is sufficiently high that a
strong check must be placed on any carelessness that might
adversely affect both quality and usage. Another instance of
its use is in the manufacture of a bulk or quantity product
where it is essential that a certain average quality specification
be maintained.

The production standards and production bonus calcula-
tions remain the same for this type of control as are used by a
single-control incentive when the sole emphasis is on produc-
tion. However, in order to receive the full production bonus
earned, definite spoilage or quality standards must be met.
If they are not met, the production bonus is penalized accord-
ingly. This penalty waste control requires the establishment
of an average per cent waste, and a normal per cent waste, as
discussed under the type of control immediately preceding
this particular discussion. The determination of the relative
weight to be given waste and production would also be made
in the same manner as discussed under the same previous
control. -

Ordinarily this control does not compensate for any mate-
rial savings that might be gained through meeting the estab-
lished standards when they are more exacting than past
performance. Its maximum penalty is usually the cancella-
tion of all production bonus for that day. Should there be
any penalty still remaining after that has been done it is can-
celed. It is of further note that in this type of control con-
sideration is seldom given to a volume factor such as we
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discussed previously. The reason for this is that production,
not waste, is emphasized.

Again, if 1.70 per cent is used as average and 1.20 per cent
as normal waste performance, the bonus chart for this type of
control would appear as shown in the table on page 141.

To summarize, this type of control would be used where
material cost ratios may be high, but the waste performance
is near normal so that little would be gained by the appli-
cation of a direct waste incentive as previously discussed. At
the same time the situation is such that large losses might
result if waste increased materially along with production.
An example of a condition under which this type of incentive
might be applied is:

Material Labor
Material cost per year $200,000.00 Labor cost per year $4992.00
Value of 1% material 2000.00 Preinstallation cost per
Value of 1% waste 2000.00 standard hour 0.90
Preinstallation % waste 1.30 Break-even cost per
Established average % waste 1.70 standard hour 0.60
Established normal % waste 1.20 Savings per standard hour
@B-E*, 0.30
Labor hours per year 8320

Savings per year @ B-E* $2496.00

Savings per year — preinstallation to normal = (1.30 — 1.20) x $2000
= $200.00 or 8.01% of
production saving
* B-E = Break even or 0% bonus

CONCLUSION

One of the more common objections raised, usually by the
supervision, against developing an incentive plan for a de-
partment is that it might hurt the quality of the product.
That is a legitimate objection because that can be the
result if the quality and material usage factors are not care-
fully analyzed and fully considered in developing the basis
for the proposed incentive plan. In the past this considera-
tion was not always given, with adverse results. Yet compe-
tent engineers know that adequate protection can be given
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%

Ratio Production Standard Hours to Actual Hours

% Pro- 0.90 0.95 1.00 1.05 1.10 1.15 1.20 1.25 1.30
Waste |duction % Production Bonus
Bonus
Penalty —10.0 —-5.0 0.0 5.0 10.0 15.0 20.0 25.0 30.0
Net Bonus %,
1.00 00 | —10.0 —-5.0 0.0 50 10.0 150 20.0 25.0 30.0
1.04 00 | —10.0 -5.0 0.0 50 10.0 15.0 20.0 25.0 30.0
1.08 00| —10.0 -50 0.0 5.0 10.0 15.0 20.0 25.0 30.0
1.12 00 | —10.0 —5.0 0.0 5.0 10.0 15.0 20.0 25.0 30.0
1.16 00 | —10.0 -5.0 0.0 50 10.0 15.0 20.0 25.0 30.0
Normal
1.20 00 | —10.0 -5.0 0.0 50 10.0 15.0 20.0 250 30.0
1.24 —-1.0 | —100 —-50 0.0 40 9.0 140 19.0 24.0 29.0
1.28 —20 | —10.0 —5.0 0.0 3.0 8.0 13.0 18.0 23.0 28.0
1.32 -30 | —-100 -5.0 0.0 20 7.0 12.0 17.0 220 27.0
1.36 -40 | —10.0 =50 0.0 1.0 6.0 11.0 16.0 21.0 26.0
1.40 -50 | —10.0 =50 0.0 0.0 50 100 15.0 20.0 25.0
1.44 —60 | —10.0 —5.0 0.0 00 40 9.0 140 19.0 240
1.48 -70 | —100 -50 0.0 00 3.0 80 13.0 18.0 23.0
1.52 -8.0 | —100 -50 00 00 20 7.0 120 17.0 22.0
1.56 . =90} -100 ~-50 0.0 00 10 6.0 11.0 16.0 21.0
1.60 -10.0 | —10.0 —5.0 0.0 00 00 50 10.0 150 20.0
1.64 -11.0 | =100 —=5.0 00 00 00 40 9.0 140 19.0
1.68 -12.0 | —=100 -5.0 0.0 00 0.0 3.0 8.0 13.0 18.0
Average
1.70 -125 | =100 =50 00 00 00 25 7.5 125 175
1.72 -130 | -10.0 =50 00 00 00 20 7.0 120 17.0
1.76 —140 | —100 -50 0.0 00 00 1.0 6.0 11.0 16.0
1.80 -150 | —-10.0 =50 0.0 00 00 0.0 5.0 100 150
1.84 Can- -100 -50 00 00 00 00 00 0.0 00
1.88 cel -10.0 -50 00 00 00 00 0.0 0.0 0.0
1.92 All -100 ~-50 0.0 00 00 00 0.0 0.0 00
1.96 bonus | —100 —-50 00 00 00 00 00 0.0 0.0
2.00 -100 -50 00 00 00 00 00 0.0 00

Waste penalty is not applied when production bonus is 0.0% or lower.
Waste performance below a certain percentage cancels all bonus.
Waste penalty does not penalize production bonus to below 0% net bonus,
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both quality and material usage in the development of a wage
incentive plan. I hope that, by this brief discussion of this
problem, I have not only emphasized the importance of these
factors in an incentive plan but have also indicated possible
solutions that will provide the basis for satisfactory answers
to a particular problem.



CHAPTER XI
TYPICAL INCENTIVE INSTALLATIONS

In the preceding chapters I have discussed principles and
policies that should serve as the bases for wage incentive plans
as well as govern their installation and operation. It is my
intent in this chapter to review some of the problems and
factors involved in tailoring these principles and policies into
suitable, successful incentive plans. In doing so I shall use
as examples several of the typical types of operations found in
most industrial plants.

Factors THAT AFFECT THE DEVELOPMENT OF AN INCENTIVE
PrLaN

In the development of a plan for any given operation there
are certain factors or components that should be weighed and
considered in determining whether or not they are factors in
that particular operation, and, if they are, the degree to
which they affect the total cost of the operation. Once this
has been done, it then becomes the problem of the engineer
to develop ways and means of establishing the proper control
over each factor or component in the development of the
standards and the plan for that operation. These factors are:

1. Material utilization and spoilage
This concerns the amount, value, and kind of material that
should be used per unit of product plus the percentage of spoil-

age that must be considered as normal or expected for that process
or operation.

2. Quality

What is the standard acceptable quality established for that
operation? What are the difficulties involved in maintaining
that standard? What are the cost results if not maintained?

3. Machine utilization

What is the maximum machine utilization we can expect after
establishing the proper methods and standards for making set-ups

143
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and loading the machine? This involves determining proper
feeds and speeds for each machine and type of use.

4. Man power utilization

To what degree are the time and energy of the operator utilized
in relation to what would be considered normal utilization?
What is the nature of the waiting time involved? Can additional
work be assigned to reduce or eliminate the otherwise unavoid-
able waiting time?

5. Tool and equipment usage and maintenance

What is determined to be the normal tool usage and breakage
in the performance of the work involved? What damage can be
done to the equipment by overloading and the like?

It is essential that the engineer give careful thought and
attention to each of the above factors in developing his plan.
Although every effort should be made to keep the final plan
as simple as possible, its success or failure depends to a large
degree on the development of the proper balance between the
various cost factors involved.

LiMITATIONS ON THE USE OoF INCENTIVE PLANS

An incentive plan can be developed for any operation or
service in a plant. The limitations faced in developing in-
centive applications are those of the engineer’s ability and
ingenuity in developing proper standards and in establishing
relatively simple means of obtaining accurate production
counts. These limitations are real and will vary in degree
between plants and industries. Yet the engineer must be
constantly seeking ways and means of overcoming these ob-
stacles in order to obtain maximum incentive coverage.

THE FUNDAMENTAL NATURE OF ALL WORK FROM AN INCEN-
TIVE STANDPOINT

For purposes of this discussion we can consider that all
work falls into one of two natural categories. The first is
manual work, including working with hand tools or hand-
controlled tools; the second is machine-controlled or machine-
paced work.

The opinions of engineers will vary as to which is the more
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difficult type for which to develop incentives. It is usually
more difficult to determine how much work a job contains
when it is hand paced, but the engineer, when studying such
operations, is not ordinarily faced with the problem of proper
total utilization of a man’s time as he is in most machine-paced
operations.

An exception to this statement is gang work. There the
problem is one of organizing the work so as to achieve the
best balance possible among the various members of the gang
or group with a minimum of waiting time for each and all
members.

MACHINE-PACED ProDUCTION OPERATIONS

As indicated above, the major problem in machine-paced
operations is maximum utilization of both machine and man-
power. In studying such an operation the engineer is con-
fronted with the fundamental problems of:

1. Establishing the proper feeds and speeds at which the
machines should operate on all the classes of work placed
upon it.

2. Developing standard set-up and tear-down methods
with proper time standards governing them, these to be a
part of the incentive installation to encourage a minimum
time being consumed on such non-productive work.

3. Establishing proper methods and standards for load-
ing and unloading parts or material on and from the
machine.

4. Determining the true need for the operator’s close
attention during the time the machine is working.  ~

On the bases of these determinations the engineer can
establish standards which will insure maximum machine utili-
zation insofar as it is deemed obtainable at that time. He
will furthermore have determined the amount of free waiting
time the operator has available. By free waiting time is
meant that time the operator could devote to other work
within the immediate vicinity of his machine without running
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too great a risk of harming either the machine or the quality
of the work in question.

If no effort is made to utilize this free waiting time to keep
it at a minimum, it is obvious that inequities will arise be-
tween jobs having this free waiting time and those not having
it. This may lead to discontent on the part of employees not
so fortunate as to have this waiting time as an integral part of
their job. It is not unusual in machine-paced operations for
the operator to find that he spends the majority of his time
waiting for the machine to complete its work. Of course he
may be required to break up this idle time by gauging or
otherwise testing the work being done at regular intervals.
However, he does have idle time that can be utilized in per-
forming other work. Ways and means must be found to make
use of this time in order to eliminate inequities between jobs
and to eliminate the waste of skilled labor.

Maximum Ultilization of Man Power in Machine-Paced
Operations. This can be accomplished in a number of ways,
among the more common of which are:

1. Plan and prepare machine layouts so that an employee
can operate more than one machine

By carefully grouping machines into batteries of two or more
units, the operator is often able to run them all successfully with
a minimum of machine down time. Obviously such an arrange-
ment must be worked out with great care so that the machines
are grouped in a manner that not only requires a minimum of
movement on the part of the operator but also permits ease in
handling work in and out of the machines.

The type of work that goes over the machines, the length of
their operating cycles, and the degree of close attention they
require are all important factors in determining the final layout.
Although the machines in the group may be of the same type, it
is not a requirement. The important and controlling point is
the degree of machine and man utilization that can be achieved
without harming the quality of the work or increasing spoilage
and material waste.

2. Provide inspection and gauging work
Another common device in obtaining proper man power utili-
zation is to provide suitable tools and work place that will permit
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the operator to inspect, fit, or gauge parts either completed or in
process. The amount of such work he can do will depend upon
the requirements of his primary job at any given time. Standards
should be developed for this secondary work and the output in-
cluded in the operator’s regular incentive calculations.

3. Hand forming or assembling

Again by providing proper tools and work place the operator
may engage in performing hand-forming operations or making
small assemblies. The work should be so organized that it will
not take him away from his primary operation to a degree that
might harm the work being performed or the machine itself.
Standards should be developed for this secondary work so that
it can be included in the operator’s total incentive calculations.

4. Repair and salvage work

Another relatively common method of solving this problem is
to provide the operator with additional work of a repair or
salvage nature. This type of work may not lend itself as readily
to the application of standards for incentive purposes as work of
a straight production nature. Nevertheless, satisfactory standards
can be developed in the majority of instances, and this type of
work then becomes a satisfactory secondary operation.

It is well to repeat that one of the most difficult determina-
tions to make under such a situation is the amount of close
direct attention the machine requires while it is performing
its function. The answer in many cases depends on how
modern the particular equipment is as to design and controls.
As machine design has improved, the degree of the operator’s
attention required often has decreased because of the pro-
tective and safety devices built into the machine that reduce
the amount of close observance required. - The supervision
of the department, as well as the operators, can be of real
aid in determining just what these requirements are.

ManvuAaL ProbuctioN OPERATIONS

In manual or hand operations the chief problem is proper
organization of the work and the establishment of equitable
standards and controls. Of the five incentive factors men-
tioned at the beginning of this chapter, four are important in
manual operations. Machine utilization is the one that in
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many cases is not of major importance. Tool and equipment
usage and maintenance can be an important factor where
hand tools of some value are used or where hand-controlled
or hand-operated equipment is involved.

The chief consideration then is to achieve the proper bal-
ance between production output, quality, material usage, and
spoilage in developing the standards. The importance and
problems of proper organization of work, work measurement,
control over quality, and material usage have been discussed
in preceding chapters and need not be repeated here.

SERVICE OPERATIONS

By service operations are meant transportation, cleaning,
servicing, and the like. In the past these operations have
been often overlooked from an incentive viewpoint since the
controls and methods required to obtain output measure-
ments on them are not as apparent or easily developed as in
direct operations. Yet it is important that every effort be
made to include them in the plant incentive installation, not
only to reduce cost but also to keep the number of non-
incentive jobs at a minimum. By doing so the inequities in
earnings between incentive and non-incentive workers are
reduced.

These inequities in earnings not only are a source of griev-
ance on the part of the non-incentive employees but they
also tend to make the jobs in question less desirable. There-
fore they are harder to fill, and it is always more difficult to
keep people on them. In the past, in order to overcome these
inequities, it was not an uncommon practice to place such
workers on incentive by the mere device of giving them the
average incentive earnings of the group they served. Many
times this was done arbitrarily with no positive control over
the quality or quantity of the work they performed or the
total activity of the group they served. Under such circum-
stances this was decidedly bad practice.

Yet as mechanization of industry becomes more and more
advanced, the ratio of such indirect labor to direct labor is
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constantly increasing. Therefore it is of growing importance
that ways and means be found to place such operations on
incentive. Whenever possible such incentives should be of
a direct nature, that is, should have a basis in the actual pro-
ductivity of the function in question rather than some basis
involving the performance of others they may affect to some
degree.

When an intensive effort is made to find some productive
unit of measurement that is obtainable in an economical
manner, the ease with which this can be worked out is often
surprising. It is largely a matter of ingenuity in taking ad-
vantage of controls and production counts already required
and established by production operations, along with area
and distance measurements.

Types of Service Operations and Problems Involved in
Placing Them on Incentive. For the purpose of illustration
we shall discuss several representative problems involving
service or indirect labor.

1. Material handling or transportation
The basic factors involved in material handling or transporta-
tion are:
A. Type and nature of material.
B. Weight and bulk of material.
C. Method and means of transportation.
D. Distance traveled.
E. Conditions surrounding and controlling loading and un-
loading operations.

It is these factors that determine and control the type of in-
centive plan that can be developed for material handling opera-
tions as well as the methods of work and the standards governing
them. Owing to the variable nature of the work involved, the
standards governing these operations are usually developed in
tabular form by like elements. For example, there are three dis-
tinct general basic elements involved in these operations. They
are load, travel, and unload. Each one of these basic elements
is a variable within itself, and all the possibilities must be covered
in developing the standards for it.

The trucker may be called upon to load and unload a variety
of materials or parts. Each must be covered by a standard. Each
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may have its standard developed by time allowed per unit or
units of material loaded or unloaded. Distance traveled is an
obvious variable with feet or some other linear measurement as
the unit upon which the standard is developed. However, there
are other variables in that the type of floor or roadway affects the
time required as well as interferences encountered en route. For
example, it would be one thing for an overhead craneman to
transport a magnet load of castings three hundred feet on a
straight run with no obstruction or unusual safety factors in the
way, and quite another if he had to thread his way carefully down
the floor, moving his load back and forth in such manner as not
to endanger any men working under the path of his crane.

Other examples come readily to mind, such as the use of ele-
vators, opening and closing doors, making safety stops, and the
like. The important point is that each possibility must be cov-
ered by standards, and ways and means developed to make the
proper allowances for all work done and all variables encoun-
tered. This will permit the clerk responsible for calculating the
incentive results at the end of a day to reconstruct the work done
by referring to relatively simple records, and by using time data
tables to make the proper time allowances.

Transportation is usually of two general types, which are
handled differently insofar as controls and production counts are
concerned. The following is a brief discussion of each one.

A. The Servicing of a Definite Group of Machines or Opera-
tions. This involves the determination of logical groups to be
served and the number of truckers, cranemen, or other service
help required to supply them properly at their normal output.
In this manner the first control is applied in that the proper
service help is specified.

Standards have already been developed covering the various
types of materials and parts involved. The problem now is to
obtain proper production counts. Many times these can be ob-
tained by using the production records of the direct workers
serviced. For example, if a direct worker produces one thousand
parts, obviously someone had to bring the material to him and
take the parts away. If the source of the materials can be located
readily, and within definite known areas as well as the points of
disposal, the problem of reconstructing the work done is not too
difficult. Often it is necessary to provide the trucker with a
properly designed form upon which he can record points of dis-
posal and the like. This record can also serve as a means for
noting unusual or non-repetitive operations which he is required
to do and for which allowances are made as they occur.
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When the problem of placing such service workers on direct
standards is too complex from a recording standpoint, they can
be considered a member of the group they service. However, as
indicated earlier, they must not be attached to a group without
any control placed over them. In such instances the number of
operators a man can service must be carefully determined and
established as standard. Then he can participate on the basis of
the average earnings of the operators he services on the theory
that he can aid their production results by providing them with
prompt efficient service.

In the event that the number of operators serviced drops below
the standard number, the service man’s participation should be
affected in direct proportion to the activity of his group. For
example, if the normal number of operators serviced is four and
only three are involved, the service man would participate on
the basis of 75 per cent of his full participation basis.

B. Transportation of a General Nature. This type would in-
volve the general plant transportation unit. Ordinarily, such
work is scheduled by a chief dispatcher, and it is his order sheets,
plus the record kept by the trucker, that serve as the basis for
determining the work done. Then by the usc of time data tables
and distance charts the clerk can reconstruct the work done and
make the proper allowances.

Obviously there are more variables under such a set-up as this
in comparison with operating in a restricted area and handling
a comparatively limited group of materials or parts. However,
these variables can be covered and such operations placed on in-
centive successfully. The degree of accuracy obtainable may
leave something to be desired, but if sufficient time and thought

are devoted to the problem it can be solved in an acceptable
manner.

2. Cleaning and janitor work

Such work as sweeping, scrubbing, window washing, and the
like have a common unit of measure in area cleaned. In addition
to area, there are other variables such as nature and condition of
the surface to be cleaned, kind of equipment used, materials used,
and the accessibility of the surface together with obstructions to
be overcome.

Similar time data tables as discussed under transportation can
be developed to cover these variables in a manner that will keep
the incentive accounting procedures sufficiently simple. Work
accomplished can be recorded by the supervisor of the group as



152 TYPICAL INCENTIVE INSTALLATIONS

he assigns the various tasks and inspects the quality of the com-
pleted work.

The opportunities for cost reduction through specifying proper
tools and equipment as well as methods of work should not be
overlooked. Operations such as these lend themselves to such
studies just as readily as do straight production operations with
just as satisfactory results.

INSPECTION

There are strong differences of opinion as to whether or
not inspection operations should be placed on incentive.
However, as additional experience is gained with inspection
incentives the trend is toward placing such operations on in-
centive. The obvious basis for these objections is that an
incentive might encourage the inspectors to slight their work
in order to increase their earnings and thus harm the quality
of the product. Itis true that an improperly developed incen-
tive plan might do that very thing. Yet it is desirable to
extend an incentive plan to include inspectors if a satisfactory
basis can be worked out. To be successful tends to eliminate
inequities in earnings between incentive and non-incentive
workers and at the same time establishes proper controls over
an important group of operations.

The Problem of Developing Inspection Incentives. Since
the primary function of an inspection operation is to detect
and remove defective or inferior parts, products, or materials,
it is essential that this point be emphasized in the develop-
ment of the incentive plan. At the same time it is important
that quality of output not be overlooked as inspection costs
must be kept in line the same as all other costs. The goal
to be sought is to achieve a balance between quantity of out-
put and quality of inspection that lends the proper emphasis
to both. For purposes of discussion let us separate the in-
spection function into two groups — work in process inspec-
tion and final inspection.

1. Work in process inspection

This type of inspection is placed at specific points in the manu-
facturing process to check quality and specification of the work
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performed up to that point. The purpose of this inspection is
to prevent additional work’s being done on a product that is not
up to specification. In this type of inspection incentive, greater
emphasis can be placed on productivity than otherwise since other
inspections will follow. Thus the possibility of placing such
operations on a production incentive, with severe penalties for
defective or substandard work found at subsequent operations
that should have been caught at this point, should be investigated.

Excessive earnings under these conditions are an immediate
danger signal that calls for an investigation to determine if the
work is being slighted. Although it must be recognized that there
will be exceptional inspectors, just as there are exceptional work-
ers in any line, a positive and immediate check must be made of
any performance that appears unusual. This check is only to
insure proper performance and should not be construed as a
device either to limit earnings or to lead the inspectors themselves
to place a ceiling on their earnings.

It must be recognized further that the general quality of the
work being inspected will influence heavily the production per-
formance of the inspectors. Should there be wide swings in the
general quality of the work being inspected, then it may be neces-
sary to establish different standards to govern the different dis-
tinguishable general quality grades encountered. Furthermore,
if found advisable, a system of check inspection could be set up for
this type of operation on the same general bases as we shall dis-
cuss in the next section.

2. Final inspection

The problems involved in establishing incentives for final in-
spection operations differ from those of work in process inspec-
tions in that these workmen are the last link between the produc-
tion organization and the customer. Therefore the quality factor
looms much more important in their total incentive picture._
Usually there are three major factors considered in establishing
an incentive for final inspection operations. They are produc-
tivity, percentage of good product found set aside as bad, and per-
centage of bad product passed as good. The weight given each
depends entirely upon the nature and value of the product, its
end use, and the tolerances permissible.

The problem of developing proper standards for productivity
follows the same pattern as discussed under “ Work in Process
Inspection.” The problem of maintaining quality of inspection
usually involves the use of check or sample inspection. This in-
cludes establishing sample lot sizes determined by statistical
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methods and proved by actual test. When used as the basis for
the check inspection these sample lot sizes provide an accurate
picture of the quality of the work performed. Thus all work
performed by the final inspector is submitted to a check inspec-
tion before it is released. For example, it might be found that
a 3314 per cent check inspection of the product set aside as defec-
tive gives an accurate picture of the soundness of the inspector’s
judgment in that respect. It may further be found that a 5
per cent check inspection of all product passed as good provides
an accurate picture of the inspector’s judgment in that respect.

By establishing the proper balance between these factors of
productivity and accuracy, and by developing control scales show-
ing both gains and penalties under each, a sound incentive plan
can be developed.

MAINTENANCE WORK

This is another field of endeavor that has proved quite
controversial as to the practicability and economics of devel-
oping incentives for it of a direct nature. Yet those who have
set about in a determined manner to develop direct incentive
plans for their maintenance workers have found that it can be
done successfully and with excellent results both from cost
reduction and increased earnings standpoints.

Two Types of Maintenance Work from an Incentive
Standpoint. Maintenance work generally falls into two
classifications: routine inspection and preventive main-
tenance and repair work.

1. Routine inspection plus preventive maintenance

In most plants there are certain members of the maintenance
crew permanently assigned the duties of making regular rounds
looking after various types of equipment. This work may include
oiling motors and equipment and inspecting electrical connec-
tions and wiring, motors, beltings and chains, and a host of other
like duties. It may also involve making minor repairs or tempo-
rary emergency repairs when necessary. It is customary to pro-
vide each worker with check sheets governing the work tour he is
required to make. On these sheets he either checks the proper
information or makes a record of the condition of the equipment
in question, also noting any repair work done on such equipment
during that tour.

Thus the pattern or basis for the incentive plan and its direct
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standards becomes apparent. The standards must be built in
tabular form that will permit the bonus clerk to reconstruct the
work done and apply the proper standards. Although obviously
considerable confidence must be placed in the integrity of the
worker under such a plan, it has been found that this confidence
is seldom misplaced. Furthermore supervision can check on the
quality of the work done. In addition to this check, the perform-
ance and repair records of the cquipment provide the data for the
final test of the quality and effectiveness of the inspection and
preventive maintenance work performed. It is also possible to
develop penalty factors on such bases as these, but it is not
usually necessary or desirable to do so.

2. Repair operations

This type of maintenance work usually involves the overhaul-
ing and repairing of machinery, motors, and equipment as well
as building maintenance and repair. The degree of the repair
may vary but it usually follows a set pattern of tearing down the
equipment, overhauling it, and reassembling it. In building
maintenance it is usually a matter of replacement, repair, or
painting. This work may be done either in the maintenance
shops or at the location of the equipment or building. In either
case direct standards can be established accurately and ade-
quately if sufficient time, thought, and energy are applied to the
task.

The important point again is to construct the time data and
standards in Such a manner that they permit not only the proper
recording of the work actually done but also the application of
the proper standards. There are certain to be many variables
that must be considered, but they can be solved and controlled
with most satisfactory results. Maintenance incentives on any
other basis than direct standards are usually so loose and vague
from a control standpoint that they should be subjected to a
careful study before they are given serious consideration.

CONCLUSION

As stated at the beginning of this chapter, it was my inten-
tion to discuss briefly some of the problems involved in mak-
ing various types of wage incentive installations together with
suggested approaches to the solutions of those problems. I
further intended to emphasize the importance of devoting
sufficient time, as well as thought and energy, to the solution
of the problems of developing a strong wage incentive plan.
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If the plan is to be successful every factor affecting the opera-
tion or operations involved must be fully weighed and con-
sidered. This thoroughness need not complicate the plan
unduly as ways and means can be found to compensate for
each factor in a relatively simple manner.



CHAPTER XII
UNION PARTICIPATION

A major change which has entered the industrial picture
during the past few years is the trend toward union participa-
tion in fields of industrial management heretofore considered
to be exclusively the province of the managers of the business.
This condition represents another milestone or even a major
directional turn in the course of our industrial progress. Its
full potentialities are as yet only guessed. If properly con-
trolled and guided it can prove to be one of the dynamic
forces back of our next great industrial surge forward. If
uncontrolled or improperly used it can disorganize and dis-
unite the combined efforts of all who are interested in fur-
thering our industrial system to the point where irreparable
damage is done.

FuNDAMENTAL BAseEs UNDERLYING AND AFFECTING THIs
TREND IN UNION-MANAGEMENT RELATIONSHIPS

It is well to examine briefly some of the conditions and
bases surrounding this new phase or era in our industrial com-
monwealth.! There are certain fundamental truisms long
recognized that form a sound acceptable basis for this partici-
pation. One is the fact that a cooperative effort has a much
greater chance for success than does one that is not coopera-
tive. Another is that removing the shackles of fear and un-

1 A comprehensive study of this whole problem is ably presented and
discussed in Management, Labor and Technological Change by John W.
Riegel, director of the Bureau of Industrial Relations at the University
of Michigan. This work presents the findings of the survey made by
the Bureau of Industrial Relations and should be studied by everyone
interested in this problem. This book, published in 1942 by the Uni-
versity of Michigan Press, gives a clear picture of the bases, complexities,
and possible solutions of this problem as it exists today.
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certainty from a man’s mind usually results in providing a
willing, open-minded partner to our plans.

Even before the period when the doors of industry were
opened wide to the organized labor movement, the practice
of making a company’s employees partners to a degree in the
plans of the company that directly affected them was being
advocated and followed sufficiently to prove the soundness
of that approach to the particular problems in question. The
rapid growth of labor unions plus the militant demands of
their leadership for such participation have sharply accel-
erated the practice of this relationship. To my mind there
can be no question of the desirability of making the hourly
employees in the plant limited partners in reaching deci-
sions on affairs that directly affect their jobs. This to be
regardless of whether or not they are formally organized into
a labor union.

The scope of this partnership and the responsibilities en-
tailed depend entirely on the circumstances and conditions
surrounding any given situation. The fact that the em-
ployees are members of a labor union in no way changes the
fundamental soundness of this relationship. It does, how-
ever, inject new conditions into the situation which may
materially alter the degree and even the desirability of such
a practice.

FUuNDAMENTAL CONCEPTS NECESSARY FOR SuccessrurL Ewm-
PLOYEE PARTICIPATION

The answer to this whole problem of employee participa-
tion, in the solution of problems that directly affect them,
depends wholly on the sincerity, integrity, and enlightened
intelligence of two groups of individuals — the members of
management and the union leaders.

The Management. If the management group is composed
of individuals typical of a bygone day who look upon the idea
of open discussion and solution of common problems by man-
agement and labor as akin to consorting with the devil, or as
sacrificing some of their * divine rights ” as managers, then
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the experiment is doomed to failure. If they are men who
feel that the cloak of their office includes a large portion of
omnipotent wisdom that makes their ideas and opinions un-
assailable, then it is far better that the institution of this
relationship never be attempted.

If they are men who recognize that such relationships are
a definite step forward on the path of industrial progress,
then there is real hope for success from the viewpoint of man-
agement’s attitude. If they recognize that for any plan,
whether it is an incentive plan, new plant layout, method of
work, or what have you, to achieve its full measure of accept-
ance and success it must be understood and believed in by
the hourly employee, then they are mentally ready for this
relationship.

If they recognize and act on the fact that they must do
everything they can to eliminate mystery, fear, and insecurity
from those acts that directly affect and concern their hourly
employees, then they are blessed with the concept that makes
for success in this partnership. If they recognize the value
that lies in the ideas and thoughts that exist in the minds of
their employees and seek them, they will do all they can to
make this partnership work.

The Union Leaders. If the union leaders are still pos-
sessed of the idea they fostered and believed during their
picket line days, that management, and all it stands for, is
their natural enemy, then a sound basis for this relationship
is totally lacking. If they see their power as union leaders
only as a predatory device to wring from industry all that can
be obtained regardless of consequence or value given in
return, then they are to be fought, not accepted.

If they belong to that school that looks upon sound man-
agement practices, such as rate structures, incentives, and
methods improvements, only as devices to attain stability of
industrial relations and believes that stability would only
lessen its personal power and is therefore undesirable, then
they lack the proper concept of their positions. If they belong
to that school among union leaders that thinks its objective
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should be to share equally the authority of management, but
accept none of its responsibilities, then they are to be shunned.

If, on the other hand, they are labor statesmen who rec-
ognize the rights of management and capital as well as the
rights of labor, then they are mentally and emotionally ready
for such a relationship. If they believe in the premise
that the future of our country lies in the furtherance of our
industrial system and that, whereas labor must have its full
share of the benefits of this system, it must also accept its full
responsibility in aiding the advancement and development of
industry, then they are welcome partners in solving these
problems.

Therefore, before such a relationship can advance beyond
the discussion stage, there must exist a mutuality of interest
between the two parties involved. This interest must be
clearly defined and understood by all concerned, with both
groups determined to reach equitable and satisfactory con-
clusions.

DEVELOPMENT OF A BAsis FOR PARTICIPATION

In establishing a basis for union participation in the devel-
opment and institution of such projects as a wage incentive
system, there are certain fundamental concepts of responsi-
bility and authority that must underlie this relationship.
These are in addition to the mutuality of interest and other
personal attitudes, concepts, and policies of both manage-
ment and labor we have just discussed. These concepts are
not affected by the degree of participation which, as we shall
point out, can and will vary widely. They are:

1. The final power of decision must rest with management

Management is hired by the owners of the business to operate
it for them. In effect they then become the owners of the busi-
ness. Management, if it is successful, must protect and foster
the interest of both the employees and the owners of the business.
In the long run the two are inseparable from an interest and
economic survival standpoint. If one is favored over the other
to any degree, for any period of time, the enterprise is certain to
suffer to the detriment of both groups.
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Therefore the final power of decision even as to whether or
not the project should be continued, must rest with management.
They alone are held responsible for the ultimate success of the
business with the penalty of removal if they fail. They alone
can and should be in possession of all the facts, in a corporate
sense, of the business, and with that full knowledge are in the
better position to make that final decision.

Should the union representatives disagree with management,
they must not possess the power of veto or decision. Formal
grievance procedures should be set up to provide labor with a
full hearing. This may include in some cases the calling in of
an outside specialist to review the data and give an opinion.
However, in no sense should this be construed as arbitration. It
must remain management’s inalienable right to have that final
power of decision as to what shall or shall not be done insofar as
technological change is concerned. Of course there would be
nothing to prevent the union members withdrawing from a joint
study project in which they were limited partners should they
decide that was the thing to do from their standpoint.

Where mutuality of interest exists to the proper degree and
both parties have given full and fair consideration to the case in
point, there will be few times that any such action on the part
of management or labor will be necessary. Nevertheless, that is
why I stated earlier in this chapter that the partnership has certain
definite limitations.

2. Policies governing the work of the participants must be
clearly stated before any work is done

This involves not only such policies as are discussed in Chapter
II but also policies governing the manner in which the work will
be conducted. Careful thought should be given to these policies
to make them as complete and comprehensive as possible. At the
same time care must be taken to avoid commitments that may not
be possible to keep. It is wise to adopt a conservative position in
this respect so that it will be possible to do more than stated rather
than less. Where doubts exist as to what may be done in the
future, these doubts should be clearly stated with reasons given
for the uncertainty of the forecast action.

3. A standard must be based only upon facts and changed
only by facts

Work standards must be based upon facts determined by care-
ful and complete analysis. They must represent the best judg-
ment of the ablest technicians available. These individuals must
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not be subjected to pressures from any source that could be inter-
preted as attempts to influence their decisions in favor of one
party or another.

Standards may be questioned only to the degree that further
analysis is desirable either to support the standard or to provide
the basis for making a change. If such an analysis supports the
standard, it must remain unchanged. To permit a standard to
be changed arbitrarily because of pressure exerted by a group is
to destroy the integrity of all standards and to cause them to be
subjects of mistrust. Thus is destroyed the true foundation of
the plan in question. Therefore standards must not be sub-
jected to negotiation or arbitration either in their establishment
or in their change.

4. The fundamental reasons for making the study should
be fully stated

That this should be done is important in that it provides fur-
ther protection against future misunderstandings. These reasons
may be due to the company’s poor earning record, the type of
wage plan in use not being satisfactory, an effort to provide
more stable employment, the elimination of waste to provide more
money for the payment of increased wages, the competitive posi-
tion of the company, and the like.

Here again the degree and detail of the discussion depend upon
the nature of the reasons, the degree it affects the hourly em-
ployee, and the stage of development the practice of participation
has reached in the plant. At this time the goals or objectives of
the study are clearly defined and established. The program
outlining the step-by-step progression towards these goals should
be drawn up and agreed upon by all parties concerned. This not
only will save time through proper planning of the work but
will also tend to eliminate future misunderstandings as to scope
and the like.

VARIATIONS IN THE DEGREE OF PARTICIPATION

Obviously there can be no single plan or pattern for such
participation even within a single plant, let alone in more
than one plant. There are many types and degrees of tech-
nological changes and related projects, and they vary widely
as to seriousness and difficulty. All of this means that they
justify different administrative policies and procedures as
regards their effect on the employees and union participation
in their solution.
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The degree of participation may vary from a purely ad-
visory and interested position to that of representatives of the
employees working full time with the technicians in the effort
to reach satisfactory solutions to the problems. Again this
degree of participation depends on whether or not it is a
major or minor change. It could be said that there are two
general types of studies that would involve union participa-
tion. They might be termed ‘“regular” and * special.”
By “regular” is meant, for example, the normal or routine
maintenance of a wage incentive plan or its extension to other
operations in the same department. By * special "’ is meant
a new or major project such as the relayout of a department,
the development of new works methods, the institution of,
or major revamping of, a wage incentive plan, or the like.

Each type probably would be handled differently insofar
as union participation is concerned. Again the degree of
participation would depend upon the employees’ measure of
interest in participating beyond a “ being kept informed
point,” and also upon the degree of maturity and confidence
reached in this relationship between management and labor.

Employee Participation in Special or Major Technological
Change Projects. For the purpose of illustration let us
assume that we are going to work with one department at a
time rather than take the plant as a whole in one project.
Then our overall program would take the following general
form with both degrees of participation discussed.

1. General or preliminary managerial discussions

A. Discuss Thoroughly with the Plant Management and the
Department Head and His Assistants the Objectives of the Study.

B. Develop Detailed Program Governing Work to Be Done
in the Department. 'To be acceptable it must bear the approval
of the department head in addition to the plant management and
the industrial engineers.

C. Prepare in Detail the Approach to the Employees of the
Department and Determine Fully the Degree of Employee or
Union Participation It Is Deemed Wise and Desirable to En-
courage at This Time.
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2. Program when employees are participating on an ad-
visory basis and are kept fully informed of what has been
done and what is going to be done

A. Meet with All Employees in the Department to Discuss
Fully the Objectives of the Study and How It Is Going to Be
Conducted. This meeting should include a thorough discussion
of the advantages to both labor and management that should
result from the study. The policies under which the project will
be carried forward should be carefully explained and the re-
quired assurances regarding the full protection of the employees
under the study given in a clear concise manner.

The techniques and methods to be employed should be ex-
plained by the use of examples, motion pictures, charts, and the
like. The employees should also be given to understand that
their advice and counsel not only are desired but are also sought.

If it is so desired by the union officers and committee, this
whole program can be discussed with them alone before it is pre-
sented to all the employees. Under most circumstances this would
be a desirable course to take and should be looked upon favor-
ably by management.

B. Meet Periodically with the Employees as the Study Pro-
gresses. As progress is made and each phase of the program is
completed, similar meetings should be held with all the employees
to explain and discuss the results obtained. At this time the next
step or phase should be fully discussed so that the employees are
completely aware of what is planned.

Special effort should be made during these meetings to over-
come any skepticism on the part of the employees. At the same
time they should be encouraged to express any doubts or ask any
questions they may have not only about the details of the study
but also as to how it may affect them. This is the time to remove
any doubts and fears that may still exist in the minds of the
workers. These meetings should be conducted by the depart-
mental supervision, assisted by the engineers.

C. Have Regular Daily Contacts with Departmental Employees.
As the engineers carry on their work in the department, they
should talk it over with the employees they are working with and
give full explanations of what they are seeking at that particular
moment, and they should ask the advice of the workers. The
departmental supervision should aid in these contacts, especially
so if it is the first contact with a particular group. It is by means
of these day-to-day contacts that most of the misunderstandings,
rumors, and misapprehensions can be cleared up. In fact it is
not too much of an exaggeration to say that the success or failure
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of the entire project rests upon the success of the daily contacts
between supervision, engineers, and the hourly employees.

D. Hold Meetings at the Conclusion of the Program. Meet-
ings have been held as each phase of the program was completed,
and the changes and improvements are now made and installed.
When these changes have been completed and the employees fully
trained in the new methods of work, the next move is the in-
stallation of the incentive plan. Regardless of whether or not
the employees are generally familiar with the type of incentive
plan to be used, it should be fully discussed with them.

Here again I recommend that the plan and its operation be
discussed with the union committee prior to the plan’s being pre-
sented to the employecs as a whole. Any misunderstandings that
the committee members may have can be cleared up at that time
so that they will be in a position to support and to help explain
the plan at the general meeting.

The standards, policies, bonus calculations, report forms, and
everything else connected with the incentive plan must be fully
presented and discussed. All questions should be answered and
explained to the satisfaction of everyone concerned. Copies of
the bonus standards and policies should be prepared for posting
in the shop or at least they should be made readily available to
any interested employee.

It is recommended that these meetings be held at the start of
the shifts so that, at their conclusion, the workers can go to their
work places with the discussions and explanations fresh in their
minds, and with the aid of the supervision and engineers proceed
to prove the standards in actual practice. These first days are
critical, and the engineer must stand ready to correct any
omissions or errors that become apparent under actual operating
conditions. There are certain to be some mistakes in any in-
centive installation, and the speed and fairness with which the
mistakes are overcome have much to do with the reception and
sustained approval it receives from the employees. .

E. Have a Permanent Pattern for Employee Relations in
Regard to Technological Change. We know that no matter
how thorough and painstaking a job has been done in moderniz-
ing and streamlining a department or plant, it will not remain
static. There will be constant changes of a minor nature and
occasionally a major change will occur. That is progress and we
must seek it, because our model plant or department is only the
best we can think of today. Tomorrow someone may devise a

new machine or method that will make obsolete some portion of
our process.
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We must, therefore, maintain and foster our program of keep-
ing our employees fully informed on current thinking and plans
and seek their advice. This can be done by following the same
pattern we have been discussing: by holding meetings with the
employees when the matter is of sufficient importance; by holding
discussions with the union committee and individual employees
on a day-to-day basis, as items come up that are of general inter-
est but not important enough to justify a general meeting. When
a change occurs that affects a standard of work, or a method of
work, it must be discussed fully with all interested parties before
any change is made.

3. Program when representatives of the employees are
going to be working partners on the project

The only distinction between this approach to the problem
and the one we have been discussing is that here we have repre-
sentatives of the employces working full time on the project as
technicians. Otherwise the pattern can be the same, with the
added impetus of having some of the fellow workmen of the
hourly employees actually doing part of the development work.

Care should be taken in the selection of these hourly employees
who will work with the engineers. Although the workers them-
selves should make the actual selections, the management should
reserve the right to question any selection on the basis of the indi-
vidual’s experience and knowledge of the work in the department,
and the degree of contribution he can make. This privilege
would probably seldom be used, but it is important that the ablest
employees who are eligible be chosen.

These employee assistants are taught to use the techniques and
methods of the technicians. Thus they can contribute to the
development of data and other information. In this manner
they acquire at least sufficient knowledge of the techniques
involved not only to understand them themselves but also to
explain them to their fellow employees. One of the real values
these employee assistants have is their knowledge of present
methods and working conditions. Through this first-hand knowl-
edge they can hasten the analysis and also aid both in preparing
and in trying out the proposed new methods. They can also
prove their value in helping to train the employees in the new
methods and do much to convince them of the practicality of the
new methods as well as the fairness of the incentive standards
established for them. When the maintenance phase of the pro-
gram arrives following the completion of the major project, these
same men can be called upon when needed to assist the engineers



EMPLOYEE PARTICIPATION IN MAjJOR PROJFECTS 167

and also to review changes made in methods and standards to aid
in obtaining their acceptance by the employees as a whole.

When a management has reached the point where their indus-
trial relations are on such a high plane that they can openly invite
this type of participation, they would do well to consider it
favorably. They have much to gain and little to lose when they
have this type of a relationship with their employees, organized
or not. However, should the union insist on introducing outside
union technicians, then management should proceed with great
caution.

It has been my cxperience and observation that our own em-
ployees have an entirely different attitude from outside union
members, and they desire to do a thorough job when they are
members of such a participating group. Our own employees are
personally interested in the success of the plant because it is there
that they make their living. The outside union members are not
so interested, and are in danger of being motivated by ideals and
ideologies rather than doing a thorough unbiased job. Then,
too, they may not only be incompetent technicians but may also
lack an intimate knowledge of the work performed in that de-
partment or plant.

Should the plant union member participants request that their
international union specialists be permitted to review the joint
committee recommendations in the offices of the plant, under
ordinary circumstances it would be entirely satisfactory to do so.
However, before a management should agree to go beyond that
point they should consider carefully the full import of such an
agreement.

4. Suggestion system under such programs

If a plant has a regular suggestion system in operation it is
important that a decision be made as to how it will be disposed
of during such a study as we have been discussing. It is obvious
that many suggestions made by employees would have already
been thought of and planned for by the technicians or super-
vision. Yet it is difficult to convince any worker of this fact when
his suggestion is involved. Then, too, when regular employees
are working as members of the joint study committee, they will
be developing many ideas that find their way into the final solu-
tion. This raises the question of how they should be considered
in relation to the other employees and the suggestion system.

I believe that it is best to suspend the suggestion system com-
pletely during such a development period. This may be unfair
to some workmen who turn in good ideas but it may prevent
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many harmful and upsetting disagreements on the authorship of
suggestions. Should there be any unusually fine suggestions, they
could be singled out for some special reward.

An alternate method would be to suspend the regular sugges-
tion system for the duration of the study and institute a special
system. This special system would require a special committee
to evaluate and adjudicate all suggestions offered in the light of
the work of the joint committee. This special committee should
contain employee members as well as management members, and
its decisions should be final.

CONCLUSION

In this discussion of wage incentives I have endeavored to
lay a general pattern of what should be considered in prepar-
ing to use incentive plans and also what should be included in
an acceptable plan. Wage incentives are and can continue
to be a valuable tool of management in its efforts to reward
its employees properly and fairly and to control its costs. As
such a tool, incentives will play an important part in the
postwar industrial picture. It is, therefore, essential that
both management and labor consider the proper develop-
ment of wage incentive plans, and their use, so that each party
will receive the maximum benefits from that use.
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Allowances, bonus, 47
and exceptions, policy, 66

Base rates, guaranteed, 46
early practice, 7
Bedaux Plan, acceptance of, 57
description of, 42
and Hour-for-Hour
parison, 53
Bonus accounting, policy, 71
Bonus earned report, description of,
102
Bonus rate, amount, 47
Budget report, combined with bonus
report, 103
Budgets, development of, 27

Plan, com-

Case histories, use of, 34
Check inspection, use of, 154
Cleaning and janitor work, 151
Collective bargaining on standards,
217, 161°
Cost control reports, basic, 88
basis for, 88
development of basic data, 89
overall, 89
survey for, 89
use of exception principle, 89
Cost controls, development of, 27
duplication of, 28
kept simple, 29
Cost reduction program, phases of, 91
Cost reduction report, description of,
90
major uses of, 91

Earnings, ceiling on, 5

Efficiency experts, 2

Employee participation, basis for, 160
degree of, 162
fundamental concept of, 158

Employee participation, program for,

163
Employee relations, fundamental
policy, 29

problems of, 28
with wage incentives, 28
Employee selection and training, 35
Employees, approach to, 34
cooperation of, 3
meetings with, 34, 164
policy on explanations, 60
role in program, 35
training programs, 35
work with engineer, 35
Excess cost report, 110
Excess standards, use of, 62
Excess and waiting time reports, de-
scription of, 107

Factors in development of incentive
plans, discussion, 143
machine utilization, 143
man power utilization, 144
material utilization and spoilage,
143
quality, 143
tool and equipment usage, 144
Fifty-Fifty (50-50) Premium Bonus
Plan (Halsey), acceptance of,
57
advantages and disadvantages, 11
description of, 41
objections to, 42
Fifty-Fifty Premium Bonus Plan and
Hour-for-Hour Plan, compari-
son, 49
Films, use of motion picture, 34
use of still, 34
Foreman, manager of department, 2
responsibility for program, 33
Foreman’s estimates as standards, 11
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Gang work, 145
Goals, definition of, 165

Halsey, F. A., 41

Hour-for-Hour or 100 Per Cent
Bonus Plan, description of, 39

Hours, definition of standard, 90

Incentive plans, abandonment during
depression, 8
basic requirements, 46
comparison, summary of, 53
definition of, 13
development and growth, 7
earnings, ceiling on, 5
cmployee resistance, 29
factors, in acceptance, 9
in development of, 143
fundamentals of modern, 1
maintenance of, 48
method to reward workers, 9
organized labor’s attitude, 8
organized labor’s revolt, 8
overall plant plan, 13
rebuilding, difficulty of, 8
trends, 37
types, 87 °
war measure, 10
Incentives, acceptance of, 9
Industrial engineering, evils associ-
ated with, 2
mistaken concepts of, 4
policies governing, 3
Industrial engineers, caliber of men
required, 3, 26
relationships with foremen, 33
responsibility for program, 34
selection of, 84
Information for employees, 29, 34,
163
Inspection operations, final inspec-
tion, 153
problems in, 152
work in process, 152

Janitor work, 151
Job descriptions, 18
Job evaluation, 16, 18

INDEX

Job security, 31
Job standardization, 20

Labor, attitudes, 8
revolt of, 8
Learners, policy, 66
Limitations in use of incentive plans,
144

Machine-paced operations, 145
Maintenance of plan, 48
Maintenance program, responsibility
for, 84
Maintenance work, types of, 154
Man power utilization, machine-
paced operations, 146
Management, and cmployee partici-
pation, 158
power of decision, 160
Management’s responsibility, for cali-
ber of industrial engineers, 26
for employee relations, 29, 158
for maintenance of plans, 79
for motion study, 21
for standards, concepts of, 27
for wage practice, 31
Manual governing installation, 80
policies, 58
Manual operations, 147
Material-handling operations, 149
Materials, standards for, 5
Measured Day Work, as control de-
vice, 44
description of, 43
Motion study, definition of, 20
education of supervisors and key
workers, 21
management's responsibilities, 21
new processes and operations, 21
problems in use of, 20
relationship with wage incentives,
21

Normal man, description of effi-
ciency, 40

Normal worker, definition of, 23

Overall plant plans, 13



INDEX

Overtime premium, calculation, 74

Past performance, as basis for stand-
ards, 11
Payment of bonus, policies, 74
Penalty waste control, 139
Performance and cost reduction re-
port, description of, 90
Piece Rates, most common type of
incentive plan, 7
Piece Work Plan, advantages and dis-
advantages, 38
description of, 42
group incentives, 39
and Hour-for-Hour Plan, compari-
son, 49
Point Plans, description of, 42
Production goals, use in peacetime
plants, 12
as a war measure, 12

Quality control, importance of, 131
Quality control types, “good” pro-
duction only, 132
including salvage time, 133
non-financial, 132
reduction of waste, 133
Quality standards, 5

Rate cutting; policy, 32
Rate structure, hourly, definition of,
16
development of program, 17
job descriptions, 18
job evaluation, 16, 18
relationship to incentives, 19
requirements, 16
secondary uses, 18
wage scales, 18
Rebuilding plans, difficulty, 8
Reports on earnings, policy, 61

Service operations, 148

Single-control incentives, 139

Skills, disruption of, 31

Society for the Advancement of
Management, committee on
rating of time studies, 25
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“Speed up,” 22
Speeds, normal working, 11
Spoilage, standard for, 5
Standard authority, use of, 63
Standard data, 23
major uses of, 24
Standard hours produced, 90
Standards, bargaining or negotiating,
27, 161
based, on facts, 14
on foreman’s estimates, 11
on past performance, 11
on time study, 11
bases for, 23
elemental, 23
establishment, 32
failure to guarantee, 4
guarantee of, 47
inaccurate, problem of uniformity,
26
union relationships, 27
maintenance, 6
permanent or temporary, 62
policy on establishment, 22
requirements for accuracy, 26
Suggestion systems, effect of, 167
Supervisory incentives, basis for, 116
bonus award chart, 119
definition, 115
factor determination, departmental
bonus earned, 123
departmental budget efficiency,
124
materials used, 128
non-incentive and waiting time,
129
others, 129
plant budget efficiency, 127
spoilage, 128 -
general policies, 59, 120
value of, 115

Taylor, Frederick W., 1
Taylor system, evils resulting from
overdemand for competent
engineers, 2
Technological change, 162
fear of, 29
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Time study, average error in, 25
goal of, 23
judgment factor, 24
uniformity, 25

Training periods, policy, 70

Transportation operations, 148

Union leader and employee partici-
pation, 159

Union-management relationships, un-
derlying bases of, 157

Unit costs, constant, 48

Wage administration, importance of,
79
problems, 82
recognition of need by manage-
ment, 87
scope of program, 85
Wage administration program, basis
for, 80
Wage practice, forman's responsibil-
ity, 32
fundamental basis, 30
management policies, 31
Wage rate scales, 18

INDEX

Waiting time, definition of free,
145

Waiting time report, description of,
107

War measure, 10
War Production Board,
recommendations, 10
Waste control, bonus scale, 137
discussion of, 133
effect of volume, 135
essentials to successful plan, 138
establishment of, 134
penalty factor control chart, 141
relationship with labor costs, 133
Waste elimination, cost reduction, 20
Work, fair day’s, 1
measured hour of, 90
nature of from incentive stand-
point, 144
Work requirements, changing, 82
creeping changes, 83
planned changes, 83
Work simplification, 20
Worker’s fear, pattern of, 30
Worker’s resistance, fear in, 29
Workers, fully informed, 29

incentive












