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By
J. H . MARKS,
Purchasing Manager, Packard Motor Car Co.,
Detroit, Michigan

T he National Association of Cost Accountants does not sta nd sponsor for views expressed
by the writers of articles issu ed a s Pu blica tions.
T he object of the Official Publications of the
Association is to place before the members
ideas which it is hoped may prove interesting
and suggestive. T he a rtic les will cove r a wide
range of subjects and present many different
viewpoints. It is not intended that they shall
reflect the particular ideas of any individual
or grou p. Constructive comments on any of
the Publica tions will be welcome.
Additional copies of this Publication may be
obtained from the office of the secreta ry. T he
price to members is twenty-five cents per copy
and to non - members seventy -five cents per copy.

ED IT O RIAL D E P AR T ME N T N O T E
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The problem of esta blishing sa tisfactory wa ge incentive
plans and methods of wa ge payment is not at all new.
Repeated attempts towa rd a solution of it can be found
since the dawn of t he era of scientific management. In
these da ys of mergers of mergers it is not a n exa ggera tion
to sta te tha t one of the key- stones of su ccess of the merged
concerns lies in a satisfactory solution of this problem.
T he loya lty and best effort of la borers a nd ma na gement
mu st be the result of many things, one of the most important being a fa ir and a dequ ate moneta ry retu rn for services
rendered. Ma ny organizations lend themselves to the
adaptation of grou p methods of wa ge payment. W e
pre se nt a t thi s ti me a paper on this met ho d by o ne who
is in clo se tou ch wit h the successfu l operation of it in
well -known orga nization.
M r . J . H . Ma r k s, t he a u th or of th e pa p er , wa s gr a d u a ted from the Engin eerin g Dep a rtme nt of the University
of Michiga n in 1908. For a per iod of ei ght yea rs following his gra du a tion, he rema ined in the employment of the
University in the Department of Pla nt Engineering a nd
Construction. Six of these years were spent in the
position of Su perintendent in Cha rge of Designing and
Construction of buildings, power plants, and various
other engineering work s. In 1 9 1 6 he entered the employ
of the Pa ck a rd Motor Car Company. Following three
yea rs in the Construction and Maintena nce Division, he
entered the Ma nu fa cturing Division, becoming manager
of one of the manufactu ring depa rtments. In 1921 Mr .
Ma rk s began the development of better methods of
cost control through wage payment, production control
and improved methods of cost determina tion. Aft er
developing and installing these methods, he entered the
Pu rcha sin g Depa rtm ent, a nd has had cha rge of all pu rchases of t he company since 1925.
T his pa per wa s delivered before the Rochester Cha pter
of the Na tiona l Associa tion of Cost Accounta nts, Janu a ry
16, 1929.
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HOW GRO UP T IM E S T AN DAR DS RED UCE CO ST S
problem of satisfactorily and fairly compensating labor
T HE
in proportion to the effort which it puts forth is as old as industry and probably has its beginning with the first human relations. One can imagine the cave- dwellers of the Dark Ages, bargaining with each other for assistance in rolling stones together
to make a shelter or in carrying home an extra large animal which
had been killed a considerable distance away. It will not be necessary to review the World's experience in attempting to solve
the everlasting problem of wage adjustment between labor and
management but it is important, before beginning this discussion
of one of the newest methods of rewarding labor in proportion to
the efforts which it puts forth, to review briefly some of the steps
through which managers have passed in reaching the present status
of the problem. This is advisable and necessary in order to fully
understand the development and origin of the subject of the discussion this evening namely, the group method of wage determination.
Probably the oldest and still most generally used method of
paying labor for its work is the so- called hourly or day -rate
method by which an employee is paid some definite rate per hour
or day for his labor. It is peculiar that this method continues to
the extent which it does considering the number of disadvantages
which it has and the very few advantages. It probably continues
as the most generally used method because it reduces the elements
of controversy between employer and employee relative to wages.
The employer contracts for the employee's time and depends
upon the employee to give forth the best he has without any particular measure of his effort except the mutual satisfaction which
may exist between the employer and the employee. The man
working under this plan has no incentive to do more or better
work except such satisfaction as he may get from accomplishment or the fear he may possess of losing his job if he does not
produce a sufficient quantity and quality of work to satisfy his
employer. The only time that such a method of payment produces any great amount of effort on the part of the employee is
when jobs are extremely scarce and fortunately such conditions
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do not maintain frequently in this country. During the past
decade we have had only one time when such a condition did
exist, namely, during the depression of 1921 -22. At that time
jobs were sufficiently scarce that any man who had one would
attend to it as well as he possibly could to insure its retention.
The hourly rate method of payment is effective in that kind of
work requiring extreme skill, accuracy, or carefulness, such as
die making, tool designing, inspecting and adjusting.
There is a tendency for all workmen doing the same or similar
work to receive the same wages. For instance, if it is accepted
that a certain kind of work is worth $6.00 per day then all the
workmen doing that kind of work will expect to be paid the
same amount by this method. Obviously this is unfair because
there are no two men, at least in any one group, who have the
ability and willingness to turn out exactly the same amount of
work unless there is some exterior influence that controls them.
For instance, if there are ten men engaged in doing the same
thing on the hourly wage method it will be only a matter of a
few days before, by common agreement, they all will be turning
out the same amount of work, probably limited by the amount
which the recognized, unofficial leader determines is fair. This
method does not recognize the fast and skillful worker. He is
not given opportunity to fully develop his talents for the reason
that if he does, he will become unpopular with his fellow -workmen and they will probably make it so unpleasant that he cannot
retain his employment.
It also has the disadvantage that the workmen tend to slow up
when the work in sight lessens with the idea of making the job
last longer or until the volume of work increases. This has a
very serious effect on cost because, obviously, it goes up in proportion to the rate at which the men decrease their efforts. After
such an experience it is always very difficult to get the workmen
back on the old pace. There are methods of establishing a rate
or pace of work when men are paid by this method. It can be
done by use of machinery which sets the pace, particularly if it
is of such a nature that the men have to work at a certain rate
in order to keep the work out of their way or save themselves
from possible injury. Other employers adopt the method of de1034
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termining the amount of labor required per unit of out -put. They
automatically lay off workmen in proportion to the out -put demanded when it is decreasing and put more men on in the same
proportion when it is increasing, making it well understood that
a definite amount of production must be forthcoming. It is always very difficult to start production on new work under conditions of this kind.
Probably the largest group of men in any one industry paid
by this method are those employed by the Ford Motor Company.
When uniform production is once established there
no doubt
but that the full effort of all the labor employed is expended in
turning out the product.
The hourly rate method of paying employees has one very
distinct advantage in the simplicity of making up the payroll. It
is only a problem of computing the number of hours which each
man works and multiplying them by his hourly rate. This is
coupled with the disadvantage, however, that is easy to pad the
payroll because there is no counter -check such as there is in the
piece work method by which the employer also has a record of
the amount of work which each man turns out each day. Obviously, he cannot be on the payroll and not turn out an y work
without it's soon being discovered.
The hourly or daily wage method of compensating employees
is the one most generally used despite the fact that it has a great
many disadvantages and very few advantages. The fact that so
much time and effort has been expended for many years in finding some other method of paying employees is indication enough
of its shortcomings to both employer and employee.
The second oldest, and probably second in most general use,
is the so- called piece rate method whereby compensation for each
part or operation produced is established in money. The workmen is paid for the number of parts or operations he performs
at the agreed rate. This method is very effective when the rates
of pay are established by careful time study and analysis. It is
generally very satisfactory to the workmen because they feel
that they are being paid for all that they produce and are fully
compensated for any extra effort which they may put forth. It
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is a very fine wage payment method in theory and probably in
practice in many instances, but it also has many disadvantages.
It is very necessary to have close inspection in order to prevent carelessness and neglect due to too much hurry and speed
on the part of the workmen. This makes it difficult to control
quality where work is done by this method.
It is also necessary to maintain very carefully supervision of
the counting of pieces or operations performed in order that the
employer may not pa y for work that is not produced. In this
connection there is possibility of collusion between the workmen
and inspector. It is a ver y simple arrangement to which only
two men need to be parties for the workmen to agree to divide
with the counter the extra wages he may receive by being credited with more work than he produces. It will be shown later
how the group method has a distinct advantage in this connection.
With reference to carelessness, unless there is some penalty
provided in the piece work method for spoiling material or work
previously done there is also likely to he a considerable loss to
the employer because of carelessness on the part of the workmen.
A part may be very nearly completed and then spoiled during the
last operation because the workman was trying to make a too
high rate of speed and be compensated accordingly.
There is also another disadvantage with this method of payment in those cases of groups of men doing the same operation.
the same tendency in this case to limit production to
There
the speed of the slowest as there is in the day work method. The
reason for this is that any workman who produces much more than
the rest is subjected to severe criticism by his fellows because
they fear the piece rate will be cut by the employer.
Another difficulty is in getting production started on a new job.
The workmen usually hold off until what they consider is a favorable rate has been established. Invariably the employer becomes impatient and finally agrees upon a rate which probably
later turns out to be too high.
The cost of record keeping is very expensive, probably the
most of any method of wage payment except, possibly, the premium method which will be discussed briefly later. It is necessary to keep records of all of the work done by each workmen
1036
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at all times. If one man works on several different jobs the
record keeping becomes still more complicated.
Another very serious objection is its lack of flexibility if the
market for labor changes. Let us presume that $6.00 a day was
a fair earning rate in 1925. Then suppose by a gradual decrease
in supply of labor the market condition brings about a situation
so that workmen must be paid $6.50 in 1926. It would mean a
complete readjustment of piece rates. Let us then assume that
the market price of labor declined again in 1927 to 5.75. It is
almost impossible to readjust piece rates without an interruption
in production. As will be pointed out later it is quite easy to
do this in the group method.
The piece rate method has one very distinct advantage as mentioned previously in that it probably brings forth the best effort
of each employee so that each man does the very best and most
that he can because he feels that he is working for himself. It
gives each workmen an incentive to devise ways and means by
which he can increase his production and thereby increase his
earnings provided, of course, that he does not feel that any movement in this direction will result in a reduction in the piece rate.
There is another group of methods of wage payment which
should be touched upon briefly and for this purpose they will all
be put under the general classification of Differential Wage Payment Plans. They practically all have the same meaning in that
the employer and employee are supposed to share in any production over and above a pre- determined standard. These methods
are fundamentally unsound as has been demonstrated during the
last fifteen or twenty years when they had their inception and
rather extensive application, though there are very few if any
institutions using these methods at the present time. They generally worked something like this: If a production of 3 0 0 pieces
is a fair day's work and t he proper wage is $6.00, then if the
workman produces 4 0 0 pieces he would be paid a bonus which
probably would be one -half the rate for the first 3 0 0 pieces, or
$1.00, thus making his pay for 4 0 0 pieces $7.00. The arrangement really ought to be the other way around, namely, that the
employer would pay more than the average standard rate for any
production above the pre- determined standard because he would
1037
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get more production with the same investment in plant and equipment. A great deal of work along this line was done by Frederick W. Taylor fifteen or twenty years ago.
We have discussed these previous methods of hourly, piece
and differential rate method of wage payment in order that their
advantages and disadvantages may be brought forward as a background for consideration of the group method which will now
be discussed.
In this method the workmen are divided on the basis of the
usual manufacturing groups or departments. It is not necessary
to put the same or similar kinds of work together in the same
groups. Each operation must be accurately time studied, using
an average competent workman as the subject of time study when
he is working under normal conditions, making no allowances
whatever for lost time or inefficiency. All of the parts produced
by the group under consideration are inspected and counted by
disinterested inspectors. Only the good pieces are credited so
that the labor expended on rejected or scrapped pieces is lost.
The total parts finished each day by each group is expressed in
standard time and credited to the group. On the other hand the
group is charged with the elapsed hours as shown by the dock
cards or other time records. The ratio of the output of the group
in standard time to the elapsed hours is the group efficiency expressed in percentage.
At the same time studies are made to determine the necessary
lost time such as tool set -up, machine repair, oiling machines and
so on, as conditions of different kinds of work require. This will
be found to vary from 2 0 per cent to 30 per cent in some lines
of manufacturing. In other words efficiencies of 7o per cent to
8o per cent can be expected without any unusual effort.
The wages paid to the workmen consist of an hourly rate plus
a bonus for efficiency above a pre - determined standard. The
hourly rate paid should be the current wage for each class of
labor. For instance, if $5.00 a day is the going daily wage for
a certain class of labor then that same class of labor working
under the group bonus method should receive $5.00 a day plus
a bonus for efficiency of the group higher than standard.
The bonus offered may be anything that is determined to be
1038
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fair but it should be at least in proportion to the increased effort. In other words if the group turns out io per cent more
work than standard efficiency requires they at least ought to receive a bonus of io per cent. The employer can well afford to
pay such a bonus for the reason that he gets increased production
with the same investment in plant and equipment and the same
general overhead. So that even though he pays the same rate
in labor for the added effort he has a distinct saving in cost.
Probably the greatest advantage that the group method has is
the creation of the team work spirit among the employees in a
group. This is especially effective when the bonus computations
are made promptly each day for the preceding day and posted on
a bulletin board where they may be seen by all the members of the
group. It creates a spirit of co- operation and willingness to help
each other which is very valuable in increasing efficiency. Each
man is selected for his ability to do his particular job and he is
willing to reach out beyond that job whenever he can increase the
efficiency of the group. There is nothing that will get a result
more easily, quickly and cheerfully than whole- hearted team work
among a group of people whether it be playing a game or doing
some work.
As mentioned before the overhead and fixed charges are materially reduced by the increased production from the same investment in plant and equipment. This is a very important feature.
Let us assume that the average efficiency of a plant without an incentive is 657o. If it can be increased to 9o7o' the output of the
plant is increased 267o' without any additional capital investment.
This is a considerable added return on the original investment and
makes this method of wage payment very attractive to managers.
The method is also easily adaptable to changes in market conditions relative to wages. If the general level increases it is only
necessary to increase base rates as in the case of the hourly rate
method. On the other hand if hourly rates decrease the average
wages are reduced by hiring men necessary for replacement at the
lower market rates.
There is also a considerable saving in the cost of inspection and
counting because it is necessary to perform this operation on finished work only. Usually departments or groups are arranged so
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as to complete certain parts or sub - assemblies. It is not necessary
to keep records of the operations done by each workman as is the
case with piece work. The danger of dishonesty through collusion
of inspectors and workmen is practically eliminated. It would be
necessary for an inspector to connive with the whole group in
order to have his dishonesty pay him any amount worth while.
The group method has a tendency to reduce the loss through
spoilage and scrap for the reason that any work done on parts
that are imperfect is lost because only good pieces are counted. It
automatically makes the workmen more careful. They do not
want to be responsible for spoiling the work and bonus earned by
their fellows.
The incompetent and unambitious workman is automatically
eliminated without any action on the part of the supervisors. This
has turned out to be one of the most interesting features of the
group plan. If any roan is employed and put into the group and
does not put forth the necessary effort to keep up his end of the
job either because he is incompetent or unwilling, the other members of the group make it so unpleasant for him that he either
qualifies and does his share of the work or leaves of his own accord. In the same way the method attracts good labor for the
principal reason that the men already employed in the group are
anxious to have vacancies filled by competent and good men so
that they make it a point to bring their friends in when they know
that they will be an addition to the efficiency of the group. They
would much prefer to do this than to have the usual "employment
agencies of the organization bring in strangers and incompetents.
Whenever any changes are made or production on new parts
started it is very easily accomplished. The time study group puts
an estimated time on the various new operations. Work is started
immediately. It is unusual that all of the operations will be
changed at one time so that it is relatively easy to bring in some
new work on estimated times without its affecting the efficiency
much one way or the other, because some of the estimated times
will be too high and some too low. The men start the new work
with the same zest as they have done the old and actual standard
times are quickly established without any friction and without any
interference with production.
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As cost accountants you will be particularly interested in the
application of the method to cost control and cost finding. The
direct labor cost in a given group is represented by the wages paid.
In a manufacturing institution which entirely completes a product
it is not important to know the detailed cost of operations or even
parts because the plant produces and the institution sells a completed article. It is necessary, of course, to determine cost so as
to establish selling prices. If it is essential to know operation and
part costs it is necessary to assume that the efficiency of all the
workmen is the same and that base rates may be averaged. These
are not extravagant assumptions. The efficiency of the various
workmen will be very nearly the same or otherwise there would
be dissatisfaction within the group. In other words if each man
produces his share of the work to obtain a certain standard of efficiency, then obviously each man must be operating at approximately the same standard of efficiency. There is not a great deal
of difference in the base rates in any particular group. A variation from 55¢ to 65¢ per hour would be large. The maximum
variation from the average, therefore, would be five in 65 or approximately 7 % .
The actual determination of cost is accomplished by proportioning the total payroll of the group to the parts produced in proportion to the standard time produced. As an illustration let us suppose that the total standard hours turned out by a group in one
pay period is io,000 and the payroll is $7,000.00, then the cost of
a standard hour is 70¢. The cost of any part can therefore be
easily determined by multiplying its standard time expressed in
hours by the cost of a standard hour.
A cost formula is very easily worked out which brings in the
functions of standard time, efficiency and average base rate which
are multiplied by a factor determined by the bonus arrangement.
These factors can be worked out in advance so that when group
efficiencies are determined by actual performance, cost can be very
quickly determined by multiplication by the cost factors. In fact
this cost method is so effective and so rapid that it is possible to
know the costs throughout a large plant within 48 hours after
they are determined by actual experience. The method is accurate
because it distributes the entire payroll.
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The control of cost is very effective because the men themselves
actually accomplish it. If there are too many in a group in proportion to the production, the efficiency will be reduced and the
bonus lost. The men themselves will object and either take turns
in laying off or insist the supervisors reduce the force so that the
wages of the men kept at work can be maintained at the proper
level. As requirements of production increase or decrease the
management needs only to watch the group efficiency to determine
the necessary number of men to be employed. The number of
men for any desired efficiency can be easily determind by multiplying the production required in standard time by the efficiency
desired and dividing by the elapsed hours.
This group method -has been in operation in the plant of the
Packard Motor Car Company at Detroit for approximately
six years. Prior to that time the company had used the hourly
rate, differential premium, and piece rate methods. At one time
all of these methods were in use in the plant at once. At the time
of starting the development of the group method, in 1921 immediately following the depression, the amount of production which
was going on at that time was thought to be quite efficient for the
reason that the best men had been kept and the fact that a man
had a job was enough incentive to make him put forth his best
efforts. Time studies were made and it was found that what were
thought to have been efficient departments turned out to be operating at efficiencies from 35% to 6o%. In fact it was easier to
account for the lost time than it was for the standard time, but
the accounting for the lost time brought to the attention of the management the causes of the inefficiency so that they could be immediately corrected. As a result of the elimination of waste the
efficiency of the plant has been increased to approximately 85ofo.
The method was started in one department by offering the employees a bonus of 17o' for each per cent the efficiency was increased in a given pay period. In less than a month this department increased its efficiency 5o 9o'. It took about a year to apply
the method to the entire organization but it resulted in a general
increase in efficiency of approximately 35°fo and an increase in
wages paid in bonus of 15ofo. The plan has been operating about
seven years and is considered by the management to be most sat 1042
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isfactory. There does not seem t o be an y idea on the part of
the workmen but that it is very satisfactory to them.
There are approximately 13,000 men employed in the Packard
plant at the present time. There are two more people required in
the Time Office in computing the time and wages of these work
men than would be required if they were working on an hourly
rate method without bonus. The cost of computing the efficiency
of all the groups in the plant is 15¢ per hundred dollars of direct
labor. The total cost of cost finding and cost control is
per
hundred dollars of direct labor. This makes a total cost of between 25f and 30¢ per hundred dollars of direct labor for using
this group method of wage payment as an incentive and cost finding method.
We of the Packard organization have been very much interested
in this development which we believe we have worked out to the
finest detail and we have thoroughly enjoyed the experience. So
far as we know this method has not been worked out anywhere
else to the extent that we have done and naturally we are quite
proud of our accomplishment. I want to say in closing, however,
that it would have been entirely impossible to have accomplished
these results without the whole - hearted encouragement of the management and I believe this condition would maintain in any plant
in which any effort might be made to adopt this method. It is
necessary to have the co- operation of everyone including the managers, the superintendents, the foremen, time study men, accountants, and the workmen themselves in order to create a spirit of
team work such as this group method does. After this spirit has
been once created and the results established and made effective
it automatically carries on itself.
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