OF PRINK'

NoAq%
,. �: R
s�, .
BULL `SIN
A

p

r

1957

i

l

I n T w o S e c t io n s

0

Section 1

Getting the Facts to Management for Planning.... A. S. Watson 973
Getting the Facts to the Foreman for Control P. Scharninghousen 98S
Basing Capital Outlays on Return on Investment S. T. Heinaman 992
Better Tables and Graphs for Stronger Reports... Morris Budin 1003
Digest of N.A.C.A. Research Report —
Costing

joint Products

.......................

. . . . . . . 1016

Solving Cost Problems in Airline Management.... R. G. Lochiei 1022
fo Ord er Co st f or Heavy M ac hin er y Compa ny. .. .. N. J. Kemp 1033
Y o u Can Co n t r o l S t a r t i n g C o s t s . . . . . . . . . . . . . . . . . F . L. Houser 1047
Good Or der Wi ll Cut Office C o s t . . . . . . . . . . . W. M. Alexander 1052

Notes on Current Reading
1059
Accounting for Machine Setup Time
1062

ABOUT

THIS

MONTH'S

AUTHORS

ALBERT S. WATSON

R. G. LOCHIEL

Getting the Facts to Management for Planning.
Mr. Watson is Special Assistant, Financial Department, Standard Register Co., Dayton, Ohio. He
has been associated with this company since 1945,
having held various sales and financial positions.
Mr. Watson is a member of Dayton Chapter.

Solving Cott Problems in Airline Management.
Mr. Lochiel is Vice President and Treasurer of
Capital Airlines, Inc., Washington, D. C. He has
been affiliated with this company since 1932. Mr.
Lochiel is a previous contributor to the Bulletin,
Past Treasurer of Washington Chapter, and served
as a National Director 1950 -52.

PAUL SCHARNINGHAUSEN
Gelling the Facts to the Foreman for Control.
Mr. Scharninghausen is General Manager of Electronics Manufacture, Tung -Sol Electric Inc., Newark, N . J. He joined this company in 1938 and
has held such staff positions as Methods Engineer,
Production Coordinator and Industrial Relations
Director.

NELSON J. KEMP
A Job Order Cost System For A Heavy Machinery
Company. Mr. Kemp is Vice President of Continental Gin Company, Birmingham, Alabama. He
joined this company in 1948 and was appointed to
his present position in 1956. Previously he was
affiliated with DeLaval Steam Turbine Co. Mr.
Kemp is a member of Birmingham Chapter.

STEPHEN T. HEINAMAN
Baling Capital Outlays on Return on Investment.
Mr. Heinaman is General Supervisor, Corporate
Budgeting and Accounting Department, Armstrong
Cork Co., Lancaster, Penna. He has been associ.
ated with this company since 1937, except for one
year's leave to serve with the National Production
Authority. Mr. Heinaman is a previous contributor
to the Bulletin,

You Can Control Starting Costs. Mr. Heuser is
Supervisor of Profit Planning, Chassis Parts Division, Ford Motor Company, Detroit, Michigan.
Since 1947 he has held various supervisory positions in Ford. Mr. Heuser is a member of Detroit
Chapter and a previous contributor to the Bal/rtin.

MORRIS BUDIN

W. MARKS ALEXANDER

Better Tables and Graphs for Stronger Reports.
Dr. Budin is Assistant Professor of Statistics, Syracuse University, Syracuse. N . Y . He has also
taught at Mohawk College and Utica College.
Previous to his teaching career, Dr. Budin held
positions in production control and planning with
the Bulova Watch Company.

Good Order Wi l l Cut Office Cost and Increase
Efectivenem. Mr. Alexander is Group Supervisor,
Office Management Dept., Tennessee Eastman Co.,
Div. of Eastman Kodak Co., Kingsport, Tenn.
He joined this company in 1942 and has had a
varied experience in procedure writing, methods
and systems studies, and office practices.

FORREST L. HEUSER

This Bulletin is published monthly by the National Association of Cost Accountants, 505 Park Ave.,
New York 22, N . Y. Subscription price, $10 per year. Reentered as second -class matter September 22,
1949, at the Post Office, New York, N. Y., under the Act of March 3, 1879.

N.A.C.A. BULLETIN, Vol. XXXVIII, No. 8, April, 1957
COPYRIGHT BY THE NATI ONAL ASSOCIATION OF COST ACCOUN TANT S Aran. 1957

N.A.C.A, BULLETIN
0
VOL. XXXVIII No. 8

APRIL, 1957

Getting the Facts to Management for Planning
by ALBERT S. WATSON
Special Assistant, Financial Department, Standard Register Co., Dayton, Ohio

Cott analysis which reaches down to product performance, determination of production capacity which lifts up the pertinent facts from all
areas of operating, and sales forecasting which embraces the implications of company and competitive situations — all these, in the present author's view, are required for intelligent planning for future
profits. This article particularizes considerations within this wide
range of areas and notes a central responsibility of the industrial ac.
countant for the evaluation of facts in some areas and their correlation
in all.

i.e., cost experience, plant capacity and sales forecasting, are of equal importance in developing the necessary data for adequate annual planning to achieve short -term and long -term profit goals. Think
of these three areas as three interlocking rings which cannot be separated. If
they are not closely co- ordinated and interlocked to keep them from going
their separate ways the chances of a profit are slim. Company -wide arrangements must be made to make sure of the availability of reliable information concerning source cost data, basic information on plant capacity in sufficient
detail to be usable, and realistic sales forecasts of attainable volume by product
and by salesman. Further, these three types of information must be ready at
prescribed times and molded into a master plan for future action.

E

ACH OF THREE AREAS,

Cost Experience: Getting Down fo Particulars
As to cost experience, top management is constantly bombarded by a series
of facts from all the functions that report to it. It is necessary for the indusAPRIL, 1957
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trial accountant to use every means
possible to insure that the information
which he transmits will receive proper
attention. Providing a constant flow
of facts which have to be interpreted
by comparison with previously furnished information will not gain this
attention. It is necessary, therefore, to
place in proper prospective pertinent
facts on which action is required so
that management may know which of
the many factors require investigation
of conditions or decisions affecting
future operations.
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In order to visualize the type of
EXHIBIT I
thinking necessary for the analysis of
cost experience for the purpose of planning, a hypothetical case illustrative of
labor costs (and containing exaggerated examples for the purpose of simplicity)
is provided in Exhibit 1. The chart represents the results of a year's operations.
(Although presented here as a year of labor cost experience, the technique
is susceptible of use during a current year and for other elements of cost.)
The broken horizontal line indicates the average number of direct labor
hours which occurred during the year before. As the year opened, the production level was 1,000 hours a month higher, indicating the beginning of production of a new product referred to on the chart as "blivets." (The nonsense terms for the three products depicted are used for facility of reference
instead of the traditional Product A, B and C which are even less meaningful
to this writer.) The first noticeable change in the units of direct labor expended
is shown at April 1, indicating the transfer of one crew of gizmo assemblers
to blivet building. The total number of units of direct labor remained unchanged but a definite trend was indicated in the reduction of the production
rate of gizmos and the increase in the production rate of blivets. The chart
shows a partial layoff (heavy cross-hatching) equal to 1,000 hours a month of
gizmo production workers pending the installation of new plant equipment.
The space formerly occupied by a portion of a gizmo production facility was
converted to blivet production through the installation of a new casting machine At the end of June, this machinery was ready for production and the
workers were back on the job.
974
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We note in July 1 the effect of a new high -speed production machine requiring the employment of more employees, increasing the number of direct labor
hours from 8,000 to 9,000, as well as increasing the production rate of
blivets to five hours per unit, as compared with the ten hours previously required. As the chart shows, the plant quadrupled its capacity for the production of blivets and the production of gizmos declined to half the January 1
rate. By November 1, the new blivet caster was producing at a rate in excess
of the ability of the work force to complete production in the assembly operations. Therefore, we note another increase in employment to balance production, causing direct labor hours to increase to 10,000 a month and providing
an indication that 50 per cent of the total direct labor hours are now expended
in blivet production, 20 per cent in gizmo production and 30 per cent in
skacky production.
This simplified picture indicates the types of information that analysis of
plant production in a multi - product organization should develop. The important consideration is that each fluctuation shown by the chart should be subject to question. Definitive answers to these questions provide the clues to
future planning. Such analysis and interpretation of past experience (or that
of the current year) will stimulate the thinking on the part of management so
that plans for future years may be based upon this foundation.
Cost Experience: The Product Performance Picture
The foregoing paragraphs and illustration perhaps only partly suggest how
true it is that annual planning begins with cost details, especially as to products. Continuing our examination of the hypothetical case of cost experience
described in units of labor in Exhibit 1, let us examine a comparative cost analysis of the total figures at the beginning and at the end of the year. The statement in Exhibit 2, provides the major categories of costs and sales for the
entire plant and compares the months of December in two successive years. The
fallacy of examining total reports, where several products are involved, is illustrated here. Sales have increased approximately 60 per cent while profits have
increased approximately 300 per cent. Material cost has increased in a much
greater proportion than labor, and the percentage of burden in relation to labor
has also increased. Perhaps the most disconcerting comparison supplied is that
of selling expense which has remained constant in spite of a large increase in
sales. Presentation of information of this sort to top management may lull it
into complacency because of the favorable nature of the sales and profit comparisons; although the more astute top executive will place a question mark
APRIL, 1957
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COST ANALYSIS

EXHIBIT 2

behind every figure. An attempt to forecast on the basis of this information
will not succeed because the direction of cost and sales trends is not dearly indicated.
In order to project the future, it is necessary to examine more details. The
figures behind the totals in Exhibit 2 are provided in Exhibit 3. This table
provides explanations of the total figures and clearly indicated trends usable
in forecasting each element of cost for future planning. Some of the more
important facts which can be determined by an examination of this data are
identified in the paragraphs which follow.
Comparing Decembers of two successive years, we find that sales of blivets
have increased from 100 a month to 1,000 a month. It is also noticeable that
the sales price does not follow the same upward trend. In the example, we
have chosen to illustrate that the commercial price of blivets has been reduced
from $120 each to $100 each, doubling unit sales in this classification. The
remainder of the sales increase is the result of inaugurating a wholesale distribution system which has accounted for the sale of 800 units at $75 each. We note
also the decrease in sales of gizmos, both in units and dollars, as well as the
level trend of sales of skackies.
Moving to the cost section of the statement, we find that the material cost
of blivets and gizmos is in the proper relation to the units produced in both
of the years in this comparison. However, an increase in the cost of material
for skackies is illustrated in an exaggerated manner, in order to emphasize the
976
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effect of a material cost change on total profits and profits per unit. The labor
cost of blivets (using an arbitrary $2 an hour for purposes of illustration) repeats the indication shown on the units of direct labor chart by increasing five to -one during a period when sales have increased ten -to -one. Labor cost of
gizmos has decreased to half of its former amount, following exactly the decrease in units produced.
The line for burden in our statement provides some of the most interesting
comparisons. We note that the burden rate applied to direct labor on blivet
manufacture has increased from 150 per cent to 170 per cent. The increase
can be attributed to an increase in depreciation in this department as a result
of the acquisition of the blivet caster mentioned previously. An arbitrary
$180,000 cost figure is assumed by this illustration and a depreciation rate of
$2,000 a month. Examination of the comparative burden figures for gizmo
production indicates that here again the burden rate has increased, this time
from 150% to 175%• The additional 25 per cent or $1,000 a month is the
result of failure to utilize equipment, supervision and indirect labor efficiency
during the later period. Although conversion of production facilities from one
product to another has occurred, it is evident that this plant cannot operate efficiently on a production rate of 1,000 units a month.
Here is an area which must be called immediately to the attention of the
management for the purpose of deciding the course that should be followed.
The entire product line could be eliminated so that the entire facility could be
used for the increased production of blivets. This would eliminate a product
which does not contribute particularly to over -all profits. Complete examination of the comparative statement for gizmos also reveals that, although in
the earlier period this product accounted for nearly half of the sales, it accounted for only one third of the profits. It is also evident that this product
has the lowest percentage and per unit profit. It is clear that this product
should be removed from the line unless it contributes to the sales of the other
two products from a customer relations standpoint. The downward trend indicates that sales of this product will continue to decrease unless definite action
is taken by management to stimulate them. The importance of close co- ordination between the sales and accounting functions of a business is implied in
description of this situation, because the elimination of $20,000 in sales volume
will be accepted readily by only the most broad - minded sales executive. However, if a sales executive is convinced that expenditure of $19,000 for this product will result in a profit of only $1,000, he is likely to see the point.
Although nothing revealing is disclosed by the line on Exhibit 3 for administrative, engineering and other expenses, this area of cost should never be
APRIL, 1957
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COST ANALYSIS - P R O D UC T BREAK -DOWN
Total
Dec.
De c .
1956
1957
Units

-

-

Gizmo .
Dec .
Dec.
1956
1957
2.000
1,000

Blivets
De c .
De c .
1956
1957
100
1,000

Skackies
Dec.
De c.
1956
1957
30
30

Sales
82,000 130,000

12,000

80,000

40,000

Co s t o f M a n u f a c t u r e :
Material
La b o r
Burden
Tot al

4,000 13,000
16,000 20,000
23,000 32,000
43,000 x 5,000

1,000
2,000
3,000
T ,000

10, 000
10,000
17,000
37,000

2,000
1,000
1,000 2,000
4,000
6,000 6,000
8,000
12,000
8,000 8,000
7,000
22,000 - 11-2 - 0-016 l � - M 1o; 060

A d m i n . , E n g r . , 8 Other
Selling Expense
To t a l C o s t

8,000
19,000
70 , 0 00

11,000
19,000
95 , 0 00

6,000
1,000
4,000
3,000
8,000 10,000
51,
06-6
3
T
i. M
10, 0o0

12,000

35,000

Do l la r s

Profit - Total
Pr o fit P e r Un it

-

-

2,000
20

29,000
29

4,000
2

20,000

30,000 30,000

2,000
3,000 3,000
6,000 6,000
5,000
7 T .- M
7 4 -. M T r m i r
1,000
1

6,000
200

5,000
167

EXHIBIT 3
ne gl ec te d.

In ma ny co mp a n ie s, this type of e x p e n se is alloca ted on th e basis

of fa ctory cost to the va riou s pr o du c t lines. I f, ho we ve r , e n g i n e e r i n g ex p e n se
a ccou nts fo r t h e m a j o r po r ti o n of this cost, it is o ft e n necessa ry to we i g h th e
tax a d v a n t a g e of d e fe r r i n g a po r t i o n of this ex pe n se , su p p o si n g tha t th e expe n d i t u re s wi l l r e su l t i n sa l e s i n fu t u r e p e r i o d s.

As th i s wil l a ffe c t t ot a l p ro fit s

and, therefore, Federal income tax expense, it is imperative that all factors be
considered before decisions are made on the accounting for portions of this
expense.
The relationship of selling expense on blivets in comparison with sales may
be pa rticu la rly no t ed . T h e e ffe c t o f th e de c re a se in com me ric a l sa l es p ri ce a n d

the increase in commercial sales units has caused the fluctuation here. Using
a sales commission of 25 per cent on the commercial sales of Blivets, we can
account for $5,000 of the $8,000 shown in the later period. The additional
$3,000 represents the cost of furnishing national advertising necessary with
the wholesale method of distribution. We note that this expenditure for advertising seems to be necessary and contributes largely to the success of the wholesale distribution method as compared with direct sales on commission through
representatives. It is most evident, however, that large volume sales with low
per unit selling costs is possible here. In addition, the wholesale method of
distribution seems to be a more stable system because it provides a wider market
for the company's product than can be obtained at the same cost through direct
representation.
In short, co- ordinated planning for costs and sales on the basis of what has
happened and is happening by discussions with financial and sales executives
978
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provides the means of intelligent annual planning. In his normal routines, the
industrial accountant will not be given the information necessary for the complete interpretation of the data shown in the statement just analyzed. He must
seek information from other sources and refuse to be content until each figure
can be adequately explained.
Determining Capacity: Drawing the Considerations Together
Direct responsibility for the development of plant capacity figures rests with
the production executives. However, the basic data furnished by the production
organization, as adjusted, should be subject to the review of the cost accountants.
Here also is the proper place for the summarization of information. There are
three basic reasons indicating the necessity for review at this point. Personnel
of a cost department are trained for clerical operations and can produce the
summaries more accurately in less time. In addition, the past experience on file
in the cost department indicating the performance of factory production on
both an actual cost and standard cost basis can be used for checking results.
Finally, access to capacity information obtained through assistance in handling
capacity studies can provide information for future costing analyses. Familiarity
of each individual with future plans will also provide better quality of judgment for the interpretation of data in the daily routines of cost work. Regardless of the mechanical or electronic means used to convert the data, reduce it,
and summarize it in a form that can be handled by management, it is still
necessary for personnel under the direction of the industrial accountant to
examine, check and otherwise evaluate the information.
In working up the figures which are to result in plant capacity for annual
planning purposes, the primary source of data is the production departments.
Groups of similar production machines constituting a cost center or individual
production machines become the smallest unit for study. These may be grouped
into cost centers within a department in order to determine the units per machine hour. In most cases, more than one product flows across a given machine,
so it is necessary to determine the capacity of each machine for each product
concerned. For example, a screw machine may produce 60 parts an hour in
accordance with one specification, 300 parts an hour of another specification,
or 1,000 parts an hour of a third specification. Where change -overs are sufficiently frequent to warrant the analysis, make -ready and down time should
be segregated from running time for each of the parts manufactured.
In addition, units per machine hour can fluctuate to a great extent depending
APRIL, 1957
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upon the operator concerned. This makes it most imperative to consider basic
data for capacity in cooperation with the foreman, assistant foreman and group
leaders in every department. Industrial engineering standards can be utilized
to obtain most of the basic information. However, production variances from
standard are an important factor in determining the capacity for any operation.
It would be most unwise, for example, to rate an operation at the industrial
engineering standard if the operators were not producing up to standard.
Conversely, if an operation is consistently performed in less time than required
by standard, the use of unadjusted standards would result in an understatement
of plant capacity.
Moreover, in developing capacity figures for annual planning for future
periods, any contemplated changes in the equipment must be considered. The
replacement of a machine with a newer and faster model will provide an increase
in plant capacity. A major change in plant layout or the installation of more
materials handling equipment can also affect these figures and should be considered as part of the master plan. Communication of capital equipment changes
from top production management to the foreman level is a part of the coordinated financial and production activity required for effective capacity
planning.
The activities of the engineering department are most important in determining plant capacity for future operations. For instance, changes in the design
of a part can affect several elements of cost in different ways. For example, a
part may be made from raw stock, necessitating a large amount of machining
time. Change in the specification of this part might cause a casting to be produced by an outside supplier. This increases the cost of the material but decreases the labor cost involved. Decreasing the amount of machining time will
provide a means of increasing plant capacity of this part. Instances might be
cited involving an increase in factory cost of a part approved on the basis of
providing additional capacity so that more parts can be produced or so that
production can be used efficiently on a different part.
Information from the sales department is always necessary in determining
productive capacity for annual planning. For instance, changes in product design may be imperative to meet customer requirements. If these changes involve
safety in final usage or customer acceptance, which will affect sales volume, a
design change may increase the direct labor cost of some part, thus decreasing
capacity, or it may increase the cost of an assembly by adding more parts to it.
If, by a change in design, sales volume can be increased, the net result may be
more profit to the company through increased sales. On the contrary, however,
it may be necessary to make changes at increased costs, which will not increase
980
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sales volume but which will tend to keep it from decreasing. Further, as indicated earlier, the forecast of sales by units of product is a most important
consideration in determining capacity for annual planning.
Nor can the determination of plant capacity for annual planning be completed without the cooperation of top management. In many cases, policy
decisions will affect capacity. These things are sometimes overlooked when
incomplete co- ordination of the various activities occurs. For instance, policy
decisions affecting such considerations as increased vacations for employees,
changes in the number of working hours a week, the addition or the elimination
of products and the addition or elimination of functions will have important
effects on the final figures of plant capacity. The addition or the elimination
of functions as a determinant of capacity can be illustrated by noting that the
portion of each production worker's time normally spent in obtaining or delivering materials might be eliminated by the addition of indirect workers whose
primary duty is expediting the flow of material to and from the productive
work place. Adding indirect labor for this purpose may increase burden but
also it may increase total productive labor and plant capacity.
The procedures outlined above are expensive, time - consuming, and, in many
cases, frustrating because of the necessity of dealing with so many complex
facts. Therefore, the necessity of making this expenditure must be determined
at the outset. Top management will, in many cases, provide funds for budgeting
and funds for the forecasting of sales. It should be pointed out here that these
expenditures are absolutely worthless unless reliable plant capacity information
can be furnished in conjunction. When the total cost of the budgeting and
forecasting functions is brought to the attention of management, it should be
easier to get approval for the expenditure of funds for the determination of
capacity in order to make the efforts of the forecasting and budget departments
worthwhile. It provides a firm base for annual planning for profit.

Sales Forecasting: Lost -Sales Analysis
Traditionally, sales forecasting is of two distinct types. The first of these is
the short-term sales forecast for a six or twelve -month period. In addition, many
concerns are now using the moving - period type of short-term forecast. This
involves the determination of a forecast for a given period of time and monthly
re- evaluation by dropping the month immediately past and adding the next
month in the future. This provides a running short-term plan with the goals
for the immediate future always determined a given number of months in advance. The second general type of sales forecasting involves long -term foreAPRIL,
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casting for periods of three to five years. In most cases, only general observation can be used in these forecasts because of the inability of most concerns to
develop long -term forecasts by product for periods in the distant future. Here,
too, the moving - period type forecast is gaining wider acceptance. The advantages
of the moving period short -term forecast will also apply to the long -term moving
period forecast.
No sales forecast is complete without consideration of volume and price relationships. General economic conditions, as well as economic conditions within
the industry involved, will indicate trends in this direction. Although there
are situations in which decreases in price will not increase sales volume, the
inexorable law of supply and demand can be counted on to prevail under most
conditions. Under competitive conditions, any reductions in sales prices can be
considered as providing at least a momentary increase in sales volume. Many
cases can be cited indicating that companies producing more efficiently than
their competitors can sell comparable quality at lower prices. The distribution
system used sometimes provides a thorough explanation of price differentials.
As indicated in the explanation of Exhibit 3, a change in the method of distribution may provide a wider market for the product, a lower price, and an
increased profit per unit. Adequate forecasting of changes in volume and price
are essential for planning for profit in the future.
A sometimes neglected phase of sales forecasting lies in the field of market
development. In many instances, information as to past production and sales
is of no help in forecasting the volume which can be expected in future markets.
Here reliable estimates of volume without the traditional sales department
optimism are the only source of information for adequate forecasting. Sales
executives must be convinced of the necessity of making a proper analysis of the
market for new products or the increase in the market for old products.
A related point is that no sales forecast can be considered to be complete unless a thorough analysis of competitive activity is included in its development.
It is necessary to rely upon the sales organization for facts concerning, not only the
orders which have been obtained but also the prospective orders which have been
lost. On the latter consideration two general types of information are required.
The first of these concerns salesmen's losses of orders involving sales of products
similar to those offered for sale by the company. The primary considerations
involved are price, delivery, quality, the effectiveness of the competitor's sales
approach, favoritism, or obligations on the part of the customer. Classification
of a series of lost -order reports can indicate trends which can be combatted by
effective sales management. The second general classification of reports on
lost orders deals with areas of competitive sales involving the customer's use
982
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of an improved or advanced product and the company's recognition of the
challenge and reaction to it.
As the industrial accountant is the nerve center of his business, information
concerning lost sales can be reviewed with him most profitably, because his
knowledge of the other phases of the business provides him with a means of
inter - relating all functions and providing wise counsel to management in the
form of recommendations on the course the business should take.
Co- ordinated Use of Information Follows Co- ordinated
Assembly of It
Bringing all of the facts of cost experience, plant capacity, and sales forecasting together initiates effective plans for the future. It is then possible to
provide a series of forecast profit and loss statements and accompanying balance
sheets. These statements should be for varying periods of time in the future
depending upon the effective date of the inauguration of certain parts of each
plan. Referring again to Exhibit 1, and assuming that it depicts a projection
of the units of direct labor into the future, the points of change at April, June,
July and November might well be considered, along with December, as the
ending dates for forecast profit and loss statements. In this example, the
major balance sheet change would involve the period ended July 31 when a
large portion of working capital was invested in heavy equipment. Reiterating
the principle that the industrial accountant should provide only pertinent facts,
the series of forecast financial statements would not necessarily be prepared for
each month in the future, but rather for the months in which noticeable changes
in the character of the business occur. In some cases, more than one forecast
profit and loss statement should be made for the same period, each one based on
different conditions to test the effects of proposed changes in operations. When
the forecast profit and loss statements for each of several periods extending
further and further into the future have been completed the short-term and
long -term profit objectives of the company can be selected.
Action to achieve the goals requires translating statements into departmental
and company budgets. The underlying information provides valuable data for
the construction of these budgets. No weakness can be tolerated in their establishment, because each deviation from the total plan removes the company
further from the profit objective. After each departmental budget has been
completed the next step is to translate the forecast of sales into sales quotas for
each region and each salesman. No difficulty should be encountered at this point
because a factual sales forecast was part of the data incorporated in the budgets.
APRIL, 19 57
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The performance variations from the master plan should be underlined and
pinpointed so that management will pay the proper attention. The accounting
system therefore, must be arranged in order to report performance variations
in three major classification:
Variations in performance should be reported according to areas of organizational responsibility. This enables management at all levels to receive information
on the deviations within its jurisdiction to
control.

complete control of each area in their
particular responsibility. Close co- ordination of reports showing deviations from
normal, arranged in accordance with organizational responsibilty, should be developed by category or element of cost.

Performance variations should also be analyzed according to the categories of
cost involved. Each element of labor,
material, burden, selling expense or any
other classification that is not in accordance with established standards requires
examination and explanation to the people responsible so that they may be in

3. As Exhibits 2 and 3 have illustrated, reporting in accordance with organizational
responsibility or in accordance with the
categories of cost will sometimes not reveal the information necessary. It is
important, therefore, to analyze costs by
product line in order to ascertain the
reasons for variations.

It is evident that the same data is necessarily presented in different forms.
This is not duplication. It is required for results. It is important to consider
the capacity of the reader of these reports and the time that he will have available for analysis. Every effort should be made to present only apposite information in concise form in each of the types of reports so that the important facts
on which action must be taken are quickly noted. In order to provide this information while it is still fresh, it is necessary to resort to fast sorting devices
for the accumulation of data in the various forms in which it is to be presented.
If small volume of data are involved, it might be feasible to use the various
needle- sorting techniques in order to arrange data in the various orders required. Larger volumes of data will require the use of punched card accounting
machines. In instances in which a huge mass of detail requires more capacity
than is available in the average tabulating department, computer installations
may be indicated but mere enthusiasm to be up to date is not in itself a showing
of need. The industrial accountant has often been called a reporter, as if skill
in this valuable accomplishment expressed his highest achievement. But he
must aim even higher. His primary function is that of interpreter. In order to
fulfill this function, it is necessary for him to demonstrate profit control through
information assembly and use. If his efforts and those of his colleagues in other
functions in the organization are directed toward the objective of increasing
profits, the major obstacles preventing close co- ordination of departments and
functions can be removed. As he convinces other executives of his understanding
of their functions, they will come to rely more completely on his judgment that
no major decision will be made without check of the information which he can
and will supply.
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Getting the Facts to the Foreman for Control
by PAUL SCHARNINGHAUSEN
General Manager of Electronics Manufacture, Tung -Sol Electric Inc., Newark, New Jersey

Pointing out that cost control reports should be current aids on the
factory floor, not "punishments" meted out in the office, the present
author describes a vigorous and selective group of control reports on
labor, material and controllable overhead cost which the supervisors
in his company can and do use in co-operative efforts to do their operating jobs well.
MONG THE RATHER EXTENSIVE

management aids employed by Tung -Sol

A Electric Inc., a few specific manufacturing cost control tools have been

particularly effective in maintaining day to day vigilance over operating costs.
As a manufacturing man, a good portion of my work days have been devoted to
cost accounting reports which sometimes have pointed with an "almost personal finger" at the weak spots in the operations for which I have been responsible. This is, of course, one of the prime purposes of good cost accounting
and one which every good manufacturing man must appreciate, even when he
does not like it. From my point of view, eternal vigilance and alertness to
current developments at the manufacturing level is an essential to ultimate total
business success and I am sure that most employers would like their employees
to be more vigilant in watching details. Inasmuch as Tung -Sol is primarily a
manufacturing company with 6300 employees, our desire for this vigilance is
multiplied by 6300.
For the purpose of this discussion, let us consider management as a pyramid
or triangle consisting of three layers —top management, middle management,
and the lower echelon of line supervisors. Interpreting a slogan which reads
"One who wishes success must choose his road carefully and walk steadfastly
with eternal vigilance ", three elements can be clearly recognized: choose the
road carefully, walk steadfastly, and maintain eternal vigilance. How do these
factors apply in the normal management pyramid? The choice of road is
generally determined by the higher levels of management. They set the direction. The drive to walk steadfastly is generally supplied by middle management
which must see it to that objectives are met. The eternal vigilance over the
innumerable operational problems is, in the last analysis, the responsibility of
the lower level of management, the line supervisor or the foreman,
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Tendency to Neglect the Men in the Front Lines
In setting up accounting cost controls, neglect frequently occurs in the proper
servicing of this lower echelon —in the failure to supply the line supervisor
with the accounting tools necessary to his responsibility for keeping eternal
vigilance. Ws usually do a good job of supplying management with the facts
required for planning properly. The graphs which go to the front office are
often works of art, bound beautifully and intelligently prepared. Middle management, too, is served well. It gets ample supplies of progress reports, blue
ink when walking steadfastly, red ink when faltering. Middle management
needs these reports and generally gets them, but how about the fellow who is
responsible for maintaining vigilance, the first -line supervisor, the important
foreman down on the firing line of production?
All too often, we find in industry that "the machines, the workers, and the
first -line supervisors are in the factory, but the cost controls are in the front
office." No real progress can be expected until we get our controls working
for us on the factory floor. It is an all too familiar scene in industry for a
member of middle management to call in Mr. Foreman and, with a studied
expression say, "We gave you a program. We discussed it in this office. You
agreed to it. But your progress report indicates that you have fallen down. Now
what's wrong ?" If Mr. Foreman says, "What progress report ?" lie can count
on the reply, "Yours, here it is right on my desk ". Mr. Foreman will have
seen the report before only if he has been "on the carpet" before. Nevertheless
he is expected to give a detailed on the spot explanation to the incredulous
superior. The saddest by- product of this type of an interrogation is not the injustice to the foreman. The foreman who gets this type of treatment will soon
become sufficiently calloused to take it in stride. The sad part is that his superior
can give him no constructive help, because detail is lacking and, therefore, no
true ground for mutual understanding is found.
Under these circumstances, it is little wonder that a foreman takes a dim
view toward cost accounting and sometimes toward cost accountants. He cannot help but feel that the accountants are in conspiracy to "put the heat on him."
He cannot help but feel that they tell him what he is expected to accomplish,
report his failures to the boss, but offer him no aid in the million and one
things that he is expected to watch over. However, it does not have to be this
way. At Tung -Sol we have several hundred line supervisors and it is our experience that the line supervisor will become as appreciative of cost accounting as any other member of the management team but only when a phase of the
cost accounting is designed as a tool to help him perform his job. When ac986
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counting designed for his purpose is given to him, he uses it. It becomes a
real tool which pays off in profits through maintaining eternal vigilance.
Characteristics of Usable Cost Controls
If cost controls are to be properly designed for the line supervisor they must
have a few basic qualities:
I. They must be current.
2. They must be specific.

3. They must concern matters within his
control.
4. They must be reasonably accurate.

All of these considerations have a certain degree of relativity. When we say
that the controls must be current, we mean they must be sufficiently current to
be useful in spotting troubles still bothersome, not information on past performance too old to have a relationship to present problems. When we say
that they must be specific, we mean that they must be broken down sufficiently to
help the foreman pinpoint troubles and not just general or lump data affording
no directional action pattern from the reports in which they are embodied. When
we say they must be on matters within the foreman's control, we mean that
they should not be distorted by accounting factors out of his control. If, for
example, one -third of the overhead applied to his department is within his
control, accounting for him should not be distorted by the remaining two- thirds
of overhead, just because it is practice to apply all overhead at this point. It is
preferable to omit the cost data not within the foreman's control, for, even if
it does not distort the controllable items, it can only serve to dwarf the dollar
value of his efforts. When we say that the accounting must be reasonably accurate, we mean that it must be accurate enough to give correct direction and to
maintain the supervisor's faith in the figures. We at Tung -Sol are convinced
that the lower level of management, given the proper cost controls, soon looks
to the cost accounting division as a staff which is supplying indispensable help
rather than "the boys who make a life tough with their reports to the boss."
The above paragraphs, essentially, deal with the broad values of obtaining
vigilance through bringing cost controls to the line supervisor. Before describing a few specific controls supplied to line supervision at Tung -Sol, I must first
point out that the data supplied to each department is tailored to meet the operational needs of the department. Fundamental cost data on material, labor
and controllable overhead is supplied to each department. However, the form
in which it is supplied and the quantity of data and timing of reports are altered to the needs of the individual department, after giving due consideration
to the value of the data in relationship to the cost of supplying the information.
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Reporting on Labor
Cost data supplied to a typical radio tube assembly department can be chosen
as an example. The basic organizational structure of such a department consists of a department manager or general foreman, and 6 foremen. Each of
these 6 foremen has approximately 100 direct labor operators assembling radio
tubes. The operators work at piece work. Both individual and unit incentive
plans are used. In addition, each foreman has 8 or 9 indirect labor personnel
performing such functions as quality inspection, personnel training, material
handling, and equipment maintenance. He has a flexible number of utility operators who fill in for absentees, back -up trainees in unit operation, and perform extra- quality operations as required.
Such a department will be assembling some 25 different types of radio tubes
at any one time, and changes in product lines occur at a rate requiring the
retraining of approximately 60 piece -work operators per month. Such a department will generate close to 100,000 radio tube assemblies per day and use
2,000,000 parts a day. Each of these parts must be handled individually. They
are assembled by hand, often to location tolerances much less than the thickness of a human hair. All parts are assembled by spot welding, which leaves
little opportunity for repair or salvage operations. An error in handling of
a delicate part or assembly generally means that the part or assembly, as the
case may be, is discarded on the spot, with a zero salvage value.
To maintain accurate cost control of each individual operator's labor and
material usage in an operation of this nature and to detail the overhead involved could only be done at a prohibitive accounting cost. However, each tube
type has a calculated standard material labor and overhead cost. Accurate accounts of material received, labor expended within the department, finished
products delivered, and monthly inventories are all available giving sufficient
accounting data to make up a monthly operating efficiency report for middle
management control. But how about Mr. Foreman? Certainly to inform him
at the end of the month that his overall efficiencies were X per cent of standard gives him no help in the multiplicity of items that he must control. He is,
therefore, supplied with special data tailored to his need.
One of the reports which he receives is a daily direct labor analysis of his
preceding day's operations. This daily analysis shows the total direct labor
dollars paid and the total standard direct labor value of the day's production.
The difference constitutes his loss variance. This loss variance is broken down
for him into the following categories: operator inefficiency, lost time for machine breakdown, failure of material supply from other departments, failure
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of material supply within the department, engineering hold -ups, trainee losses,
retraining loss in changes of product, waiting time paid to units for tardiness
of individuals and absentees at start-up time, and excess operators. The excess
operators indicate the use of utility operators to back up weak spots in the unit
operations.
This daily breakdown gives a reasonable sense of direction to the line of
foreman. It shows how much the losses are and to what they can be attributed,
but it does not pinpoint the exact location of loss in the department. Therefore, on two days of the week, each piece -work pay unit is listed individually
on the analysis sheet with the above breakdown of operational losses applied,
in this case, to each individual unit. With 600 direct labor operators in such
a department, there will be approximately 120 individual piece -work pay units
listed and individually analyzed. Thus, on these two days, the foreman can pinpoint every dollar and penny of labor loss to the exact operator and cause.
These detailed analyses are delivered to the foreman within two days and,
hence, are sufficiently current to bear an important relationship to the daily
operation. The daily analyses are summarized to weekly totals for the department.
The weekly summary is incorporated in a weekly recapitulation of all departments for the plant manager and manufacturing superintendent. A monthly
total is again recapitulated for the department, the manufacturing superintendent
and the plant manager. Copies of the monthly report are forwarded to the
interested members of general management. Thus, the supervisors are aware
at each level that their superiors will see the results of their efforts but the detailed tools needed to do the job are given to the man who is expected to
produce the results.
Reporting on Material Usage
In similar fashion, material usage, controllable overhead, and quality reports are supplied to the operating foreman with appropriate recapitulations up
the supervisory line. Again, the reports are tailored to the line supervisor's
need. I mentioned before that 2,000,000 parts per day will flow through this
typical assembly department. These parts generally are valued from small fractions of a penny to 10 cents per unit. For economy in accounting, no detailed
report is given to the foreman on 60 per cent of the parts involved, but the
40 per cent which are dealt with in detail includes all the higher priced parts
and covers 90 per cent of the dollar value involved. Thus, the foreman's effort
is directed to 40 per cent of the parts but 90 per cent of the dollar value.
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In this case, he is given a weekly parts usage control sheet. Here the parts
are listed individually with the following data for each part: standard scrap
allowance in percentage, actual scrap in percentage, quantity of parts used in
excess of standard, and dollar value of the excess usage. These parts control
sheets have columns for each week of the month. At the end of the month,
the total efficiency in parts usage is entered on the sheet, along with the cost
in dollars of the total excess usage. These sheets are permanently filed in the
operating department. Thus the foreman has available the full historical value
of information on previous production runs. By the simple expedient of
thumbing down the column showing the dollar value of the excess usage, he can
spot his largest losses. By comparing the actual usage of the large loss items to
standard, he can judge his opportunity for immediate improvement and evaluate the effort that should be applied to the loss.
It is important to note at this point that he, the foreman, had jointly set the
standards with his immediate superior and a representative of the controller's
standards division. This, along with his historical file of previous accomplishment, makes the standards for material control acceptable to him and his efforts
realistic.
Reporting on Controllable Burden
On the subject of controllable overhead, the department is budgeted. The
supervisor is given daily information of the indirect labor usage against budget
and weekly information on the usage of overhead material against budget.
Here again, the value of this information is dependent on the acceptability of
the budget to the foreman. Here again, he has set the budget with the advice
of his immediate superior and a member of the cost accounting staff without
being forced into a one -sided acceptance of budget standards prepared elsewhere.
Years ago setting budgets each quarter was a study in pressure and negotiated deals. The general foreman of a department would vie with the plant
superintendent and the budget control accountant for the most liberal budget
that he could get. This was to be expected, since the foreman recognized that
he would be judged by his attainment versus this budget. He also knew full
well that changes in production schedule throughout the quarter would disrupt
the yardstick value of his budget appreciably, for better or worse.
Today the yardstick of his accomplishment is measured by a formula for
operating overhead ratio rather than budget attainment. The formula is the
overhead dollars spent divided by the direct labor value in the products that he
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produced. This yardstick has been established by eight years of historical data.
It is, of course, quite different for each department. A highly mechanized department may, historically, have required 60 per cent of indirect labor for each
dollar value of direct labor produced. The assembly department, for instance,
operates with a normal 15 per cent indirect labor content. Since the yardstick
of attainment is this percentage ratio, rather than the budget, the foreman is
inclined to set a realistic but stiff budget for himself. He knows that he is free
to change the budget to meet circumstances. He knows that he will not be
judged by budget attainment but by his managerial ability to produce at a relatively low overhead ratio. However, he does consider the budget as his daily
operating tool which he uses for obtaining the relatively low overhead ratio on
which he will be judged.
Savings Exceed the Costs of the Controls
The expense of supplying the details for cost control are amply matched by
the savings we have been able to achieve at Tung -Sol through using them. It
takes six clerical employees to compute the piece -work wages and supply
the control information to the assembly department described. However, we
estimate that, if all controls were dropped, four of the six clerical employees
would be retained for the sole purpose of computing the piece -work wages.
Therefore, we can estimate that the additional cost at Tung -Sol of supplying
this department with the control data described is $30 per day. Five per cent
improvement in material, labor, and controllable overhead usage in this department generates a saving of $1,000 per day. For a department which has
been supervised well without control data, the addition of control data will
still generate a 5 per cent improvement. In a department which has formerly
been supervised loosely the introduction of cost control data may readily bring
improvements of 10 per cent and 15 per cent. This all adds up to our conclusion that it has paid us to get our cost controls working for us on the factory
floor and, through them, we are obtaining more of the eternal vigilance needed
for profits in manufacture.
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Basing Capital Outlays on Return on Investment
by STEPHEN T. HEINAMAN
General Supervisor, Corporate Budgeting and Accounting Department, Armstrong Cork Co.
Lancaster, Pennsylvania

Applying return -on- investment- employed measurements in comparable
ways to reporting on operations and to evaluating capital outlay proposals, the company with which the present author is associated makes
integrated use of this basic tool. Narrated here, with pertinent observations as to reasons, is the procedure under which suggested outlays
for future earnings are thoroughly pre - tested —and post- reviewed.

of capital appropriation requests is essential to
T healthy long -termevaluation
return on investment and it can contribute substantially
HE E FF E CT IV E

to the short -term return on investment of a company. A system for evaluating
capital appropriation requests has been developed by the Armstrong Cork Company which gives management the information it needs to make sound decisions
on capital appropriation requests. This system is based on the same concept of
costs as is used in reporting operating results and forecasts to management and
involves the use of a minimum of new terms. The more important aspects of
the Armstrong Cork Company system for evaluating capital appropriations can
be summarized as follows:
I. The economics of all capital appropriation requests are examined before presentation to the appropriating authority
for consideration.
2. An evaluation of risk is made based on
the length of time required to recover
the cash to be expended.

3. The basic evaluation of such requests is
made in return on investment terms.
4. Management relies on these evaluations
in making appropriation decisions.
5. Follow -up reports are made annually to
inform management of the in- process
status and actual results of capital appropriations granted.

An Example in Return -on- Capital- Employed
Return on investment or, as we use the term, return -on- capital - employed, is
nothing more than the ratio of net profit after tax to total book assets. In the
Armstrong Cork Company, return -on- capital - employed is accepted as the basis
for measuring operating management performance. It may be well to examine
a few fundamentals of the concept as we apply it. Exhibit 1 illustrates its
simplicity. Return -on- capital- employed equals net profit after tax divided by
average capital employed. Capital employed is our total assets as they appear
on our balance sheet. Our basic measurement of operating management performance, therefore, is not merely the amount of net profit we earn, nor the
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the materials do not appear on the tabulations. It is necessary, on occasion, for
the cost department to analyze and make subsequent adjustments in material
cost for production orders. When job tabulations have been completed and
reported as outlined above, the tabulating department indicates, by rubber stamp
on the first ticket of each production order, the date it was reported to cost
department. The detail labor, overhead, and scrap tickets are filed in proper
order in a closed work -in- process file.
A detailed record of the total work -in- process balance by individual orders
and cost elements is maintained currently on punched cards in the tabulating
department. At the close of each month, a tabulation is prepared from detail
punched cards in work -in- process -file to show the amounts of labor, overhead
and material in total for each production order in process of manufacture. The
tabulation also shows the total amounts of labor, overhead and material for
each type of stock or sales order, thus determining the value in work -in- process
for each company division. The work -in- process file is checked periodically for
"dead" orders for which no costs have been incurred for a given length of time.
These orders are listed and furnished to the production department for current verification.
At the close of each month, a tabulation is prepared from summarized labor
tickets showing: ( 1 ) department performing the work, (2) direct labor hours,
(3) direct labor amount, and (4) overhead amount. This tabulation serves to
support the journal entry charging general ledger account, work -in- process,
with total amounts of labor and overhead entered in detail work -in- process
during the month. Direct labor hours reported for each department are for the
purpose of computing departmental overhead rates, efficiency reports and various other computations. The tabulating department does not report amount of
direct material entered in detail work -in- process each month. The source of
entry to general ledger account is through the control journal from adding machine tapes, as described previously. A tabulation is prepared from duplicate
cards of direct engineering labor, which is furnished the general accounting department each month and serves as support for journal entry charging work in- process for direct labor and crediting expense of the engineering department.
Another tabulation is prepared from direct labor summary tickets each month,
showing total direct labor hours for work performed on products or orders of
each of our sales divisions. This tabulation is furnished to the general accounting department and is used in connection with the allocation of unabsorbed
overhead.
A work paper summary is prepared each month by the tabulating department showing that department's transactions in connection with detail work in
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EXHIBIT 1

amount of net sales achieved, nor the ratio of profit to sales. Return-on-capitalemployed retains these measurements but puts a base under them, i.e., the dollars
of assets required to achieve the sales and profits. Profit, sales and capital employed are all part of the formulation.
The figures on the lower portion of Exhibit 1 are shown to emphasize the
all- inclusive nature of our return -on- capital - employed concept. The effect of
sales is, of course, included; all costs are also included. And all assets are included in the base, regardless of the sources of funds used to obtain them.
Therefore, all aspects of operations are included. However, the effect of
various means and results of financing are purposely excluded. We use return on- capital- employed as the basis for measuring operating (not financial) management performance. In the illustration $15,000,000 profit divided by $300,000,000 of sales equals 5 per cent profit on sales. Sales of $300,000,000 divided
by $150,000,000 of capital employed equals a capital turnover of 2. Return on- capital - employed, then, is 5 per cent times two or 10 per cent. If you
prefer, return -on- capital - employed equals net profit after tax of $15,000,000
divided by average capital employed of $150,000,000 or 10 per cent, the sane
result.
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Responsibility for Higher Return Placed on Division Management
There is some additional general background information necessary to the
understanding of our capital appropriation request procedures, the means
through which our return -on- capital - employed concept is fitted to our internal
management organization. Our internal return -on- capital - employed concept is
designed around our division general managers. These men are responsible
for the production and sale of all products within the major market areas assigned to them. All matters related to financing are reserved to a staff vice president. The determination of what shall be financed is reserved, depending
upon the amounts involved, to the executive committee of our board of directors
or to the board itself. In practice, the board of directors and its executive committee control "what shall be financed" almost entirely through our system of
capital appropriation requests. The division general managers are responsible
for utilizing the capital which they are given by the board to obtain the best
possible return on it. Furthermore, and this is important, the line men are
responsible for recommending opportunities for the employment of additional
capital to improve or expand existing businesses and to enter new businesses.
The division managers, therefore, occupy key positions in our company. The
principal function of our staff departments is to help the line men to fulfill their
responsibilities. The line men's responsibilities are to obtain higher returns on
more capital or, in other words, to obtain superior performance as measured
by return -on- capital - employed, coupled with growth in and into businesses
having high potentials in this respect.
Looking at the capital employed detail shown in the lower right corner of
Exhibit 1, we can see how the control of capital expenditures alone effects basic
level controls over all of the capital employed by our division managers except
cash. (Our division managers have no direct responsibility for the level of
cash. Therefore, we assign cash to them on the basis of an arbitrary percentage
of total cost of sales.) The general level of accounts receivable, inventories,
and other assets required by their operations is determined basically by the types
of businesses in which they operate. Inasmuch as we are primarily a manufacturing company, the types of businesses we operate are established by the plant,
property and equipment we buy. Since the board of directors and its executive
committee control capital expenditures, they determine which businesses we
operate and, consequently, control the basic levels of accounts receivable, inventories, and other assets we employ.
Our procedures for reviewing capital appropriation requests are designed
specifically to fit the needs of our organization at the present time. They are
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CAPITAL EXPENDITURE REQUEST
Job No.
Supersedes "D"
Order No.

Date

Plan t

Es t . Cost $ 110,000
Reas on f or Requ est

F lu o r

Bld g.

Obsolescence
Cost Re duct ion

]35

10.000

1/1/57
Proj.
No . 5 5 5 7 0 0
Est. Comp.
Date
7/ 1/ 57

Da t a in This Blo c k t o Be I n s er t e d b y Divis io n Co n t r o lle r
Su m m a r y o f E s t i m a t e d E c o n o m i c s
E f f i c ie n t P r o d u c t i v e P e r i o d 5{ Y r s .
P e r i o d f o r R e c o ve r y o f C o s t 3 . 2 Y r s .
R e t u r n o n . a ve r a g e To ta
A d d e d C a p it a l E m p lo y e d 36. 8 %
'
�

Ti t l e :

� �

�

"

'

A v e r a g e A d d e d P r o f i t A f t e r Ta x $ 25 , 00 0 / Yr . y
■ N O TE : Be f o r e C h a r g e f o r E x p e n s e a n d
O b s o l e s c e n c e o f $ 10, 000 A f t e r Ta x

�

R e p la c e F l i m M i x e r s w i t h F l a m H i g h S p e e d M i x e r s .
A p p r o v a l s ( P l a n t M g r . . C h i e f A r c h i t e c t , A s s t . Ch f. E n g r . , Ch ie f E n g r . , G e n . P r o d ,
Planning Mgr., Dir. of Research, Assoc . Dir. of Research, Dept. Mgr., Div. Gen.
M g r . , P r o d . M gr . , V. P. Mfg . , C o n t r o l l e r , E x e c . C o m m . )

EXHIBIT 2

designed primarily to help line management men to fulfill their responsibilities.
They do this by pointing up the probable effect of potential capital expenditures
on their future operating results expressed in terms of return-on- capital -employed. Emphasis is placed on accuracy of perspective rather than of detail. The
figures we develop are relative, not absolute. One of the most valuable results
of our system can never be measured because it is the elimination of projects
of doubtful or low return -on- capital - employed potential from consideration before a lot of expensive technical and management effort is expended upon them.

Two Categ ories of Propo sals
The key factors and assumptions pointed up by our procedures can be seen
on Exhibit 2 which represents, in a somewhat condensed form, the cover sheet
for a capital appropriation request. The first important factor to be noted is
the "reason for request." We have two categories of reasons for capital requests
as shown on Exhibit 3, i.e., Category I for expenditures which are required to
maintain return -on- capital - employed on existing operations and Category II for
expenditures which will improve return for the company. Company policy is
to hold expenditures for Category I projects to a m i n i m u m and to maximize
return improvement with Category II expenditures.
As to the former, when we find rebuilding or replacement or general plant
A P R I L , 1957
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C L A S S I F I C A TI O N O F C A P I T A L A P P R O P R I A T I O N R E Q UE S T S B Y R E A S O N F O R R E Q U E S T
Category I

Category II

Ex p e n d it u r e s w h ic h a r e r e q u ir e d t o m a in t a in
R. O. C. E. o n e x i s t i n g o p e r a t io n s

E x p e n d it u r e s w h i c h w i l l im p r o v e R . O . C . E .
fo r t h e c o m p a n y

1.
2.
3.

1.
2.
3.
4.

R e b u i ld i n g a n d R e p l a c e m e n t
Gen eral P lan t Im p ro vem en t
S a f e t y , H e a lt h a n d W o r k in g C o n d it io n s

Cos t Reduction
Q u a li t y I m p r o v e m e n t
Ca p a cit y Ex p an sio n fo r E x is t in g P r o d u c t s
Ne w Pro d uc t s
-

EXHIBIT 3

improvement or safety, health, and working conditions given as the "Reason
for Request" we can be certain that no significant return -on- capital - employed
advantage will be achieved through approval of the request. If any sizeable
savings are involved, the specified reason will be "cost reduction." In short,
requests presented for Category I projects require policy and qualitative decisions
rather than specific quantitative calculations. The basic decision involved in
these requests is whether or not we should continue in the business in question
and if or when we need to spend the money requested in order to do so. The
facts upon which these judgments are based are obtained from our routine return-on- capital - employed reporting and from the written explanation which is a
part of the request. Although such requests sometimes generate special studies
relative to staying in the business, there is no formal requirement for mathematical evaluation of Category I requests as such.
Category II requests are evaluated formally. Looking at Exhibit 2 again, we
find a block for data to be inserted by the division controller. These are the
data which are provided to management to serve as the basis for their selection
of requests designed to improve return -on- capital - employed. The data in this
block have a wide readership, inasmuch as all capital requests for $ 2 , 0 0 0 or
more are circulated through line management and to all members of the executive committee before they are formally presented for approval. The information
in the data block indicates three separate things:
I. An indication of the risk of loss of the
cash expenditure requested is obtained
by comparing the "efficient productive
period" with the "period for recovery of
cost." If the former does not exceed the
latter, there is a distinct possibility that
at least some of the cash to be invested
would be lost.
2. The "return on average total added capital employed ", as shown on the request
form, indicates the ratio of the average
added profit after tax on an operating
996

basis to the additional capital employed
resulting from the requested expenditures.
The added capital employed includes all
components: cash, receivables, inventories,
plant and equipment, and miscellaneous
assets. The amount estimated for each
component is the average to be employed
during the efficient productive period.
The calculation of the added profit after
tax used in this ratio does not include
charges for expense resulting from capital expenditures or obsolescence, since
these are considered as start -up costs.
N.A.C.A. BULLETIN

3. Start -up costs are covered by the asterisked note "before charge for expense
and obsolescence of 5............ after tax,"
which indicates the amount of these two
items of start -up costs after tax which
would be incurred if the request were
granted. This amount is used, together
with the "average added profit after tax"
shown immediately above it, to obtain an
indication of the effect of these costs on
the return on average total added capital
employed on an operating basis. For example:
a. The return on average total added

capital employed on an operating
basis is indicated to be 36.8 per cent.
b. The average added profit after tax is
indicated to be $25,000 per year.
c. The charge for expense and obsolescence after tax is indicated to be
$10,000.
The expense and obsolescence charge of
$10,000 after fax is equivalent to two fifths of the estimated average added
profit after tax per year. Therefore, the
estimated return on average total added
capital employed would be reduced to
22.1 per cent for the equivalent of one
year.

Detail of the Estimate Sheet
All of the data inserted by the division controller in the data block on the
face of the request are obtained from an Estimate Sheet (Exhibit 4) attached
to it, which contains a summary of the calculations supporting the data block
figures. It will be noted that the estimate form contains a specific commodity
(or group, or plant) reference. This approach gives us a direct tie -in between our
project evaluations and our regular return -on- capital - employed reporting to management. When an appropriation request has been granted, the estimated changes
in return should show up in our operating reports. Therefore, our routine
analyses disclose the effects of specific capital expenditures on return-on-capitalemployed, both as to amount and as to timing, on a continuing informal basis.
Lines 1 and 2 of the estimate sheet are self - explanatory. Line 3 "estimated
efficient productive period" requires explanation. This is the period of time
during which the assumed conditions necessary to the increased earnings are
expected to exist. This estimate is required of line managers to indicate their
thinking as to the possibility of obsolescence of the products, processes, or
equipment involved and to add a length -of -time factor to the forecasts of sales
volumes and cost /price relationships on which the evaluations are based. The
estimate is expressed as a specific number of years if it is less than five years.
If the estimated period is five years or more, this is indicated by a check mark
in the indicated block.
The upper part of the form, Lines 4 through 21 are used to spell out the
specific areas of costs affected when cost reduction is claimed in any capital request involving an expenditure of $2,000 or more. Only operating cost factors
affected are considered. In the example shown on Exhibit 4, the estimated
"total costs affected" (Line 14) of producing 1 ,0 0 0 , 0 0 0 pieces of Commodity
A per year during the next five years is shown to be $700,000 with the present
APRIL, 1957
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OF PERIOD FOR RECOVERY OF COST AND RETURN ON CAPITAL EMPLOYED
Replace Flim Mixers with Flaw High
DATE 12/20/56
PROJECT NO.
555700
Speed Mixers on Commodity " A" Line

TITLE

•LANT
Floor
(1) Total Funds Reouested $
(a ) Ca pi ta l
i 11
00y
(b) Expense

5
e
— 01

10
12
14
15
I6
17
IB
(19)

P. A L. STATEMENTCOMMODITY
• ■
(2) Obsolescence Requested $
(c ) Ca pi ta l plus Expense (3 ) Es t i ma t e d Ef f i c i e nt J 5 o r No r e Y n.
Af t er Ta x -&0 5 . 0 0 0
Pro duct iv e Pe ri od
i _ Y r a .

110x000

06

Use li ne s numbered (4) through (21) to support any es t i ma t e d c o st reduc ti o n indi ca te d in a ny reguest
re gardle s s o f c at e go ry i f line numbered (1 ) Is $2,000
AVG. YEAR DURING E.E.P.P.
5 YRS. I t
A. PRESENT FACILITIES
B. PROPOSED FACILITIES
Ma t e r i a l
15W ,000
lu . 8 0 , 0 0 0
Labor
_ u y l _ p O O _ _
_. ._ 8f t,
Scrap
50,0 0 0 _
Sa l a ri e s
_
Employee Be ne fi ts (15%
05 fil 07)
_
? _ OW
- - 1 5 . x__ —
Power
jya OQ
^4 0 1 1 1 1 1
Repairs and Maintenance
M ro c la t lo n
10
- - 10s a m
Tot al Coa ts Affe ct ed #4 Thru #13
Average Adde d Pro fi t be f ore Ta x 014 A - #I 4B)
Averse Added Pr o f i t a f t e r Tax
of #158
Add: Dap'n. Di ff e re nc e # I I B - # I I A
Av erse Annua l Amount Recovered (11116+017
Period for Re cov ery of Co st (#I C 4 #1 8)

14 1

rs .

The Divi si on Co n t r o l le r w i l l use Ime s numbered (2 2) through (39) In acc ordance wi th the proce dure
o ut li ne d in Se ct io n 13.2, Paragraph •e" of t he Ac c ount i ng Ma nual.
FORECASTFOR
CURRENT YEAR
(000

o Sale. Units — Pieces
I Net Sales

AVG. YEAR DURING E.E.P. .
A. PRESENT FACILITIES
B. PROPOSED FACILITIES
(000)
(000

800

99
41: 000

800

22 Pla nt Di re c t Co s t
S
24
25
G
27
$G)
'9
90
31
(32)
33
34
35
36
37

Pla nt Peri od Cost
se lli ng Expe ns e
Admi nis tra tiv e Expe nse
Pro f i t be f o re Ta x
Pr o f i t a f t e r T a x •
50 %
Average Added Pr o f i t a f t e r T a x (027B - 027A
Add: De0'n. Coat In X230 Lees Dep'n. Cost in #23A
Ava rage Annual Amount Recovered (0 2 6 + #29)
Period for Reco ve ry of Co st (# I C t # 8 0
Cash
Receivables
Inve nto rie s
Pr op er t ,

Plant

_

50
lQQ
50

62 0
100
B0
50
_

1
7

_

90

and f 4 o I p H o t

X 0 0

1

_

_ Af t e r T a x
Donald L. Smith
Tux* yea ua.m i.L xep,Nr xm

Robert V. Jones
eLANT cpeT"p«xm
RSob. ra M. alaoll
D I Y. C D N T. . L L . x

.. e Trp ie uei np s *Arts or .NU rt •

—
$69
90

Yry ,

_ _ —

711
7.0 5

She F1nm._mizere will be modified for oUr_
nxm Pro c o a a wtE Db w111 be alrricnit fo r
om pe li tore LO d u p l i c a t e .
Form 9513 2 -b5

000

so

Miscellaneous
Av e rs e To t a l Ca pi t a l E g l o e d
Average
on Aver gge To ta I Capi t a l Employed 027 x-#57
39 Return on Average Total Added Capital Employed 26f (#37B- #37A))

"Note: Before Charge fo r Expense and Obsolescence of $ I n Comments on Estimated Efficient Productive Period:
_SSsGdy grow th of ap eptapce of this
produ44, L 4GRes1a Y ' in prefab houeln¢.

1

67D
100

77 2

Linea numbered

(4)

through (19)

Linea numbered
(3 ) a nd (2 0 )
through (39)

EXHIBIT 4

flim mixers as compared with $650,000 with the proposed flam mixers. The
difference, the "average added profit before tax" of $50,000, shown on Line
15, is reduced by income tax to $25,000 on Line 16.
For capital requests involving expenditures of $2,000 to $9,999, the only
evaluation figure required is the "period for recovery of cost." As shown on
998
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the form, this is obtained by dividing the "total funds requested" modified by
the tax on expense (Line 1) by the sum of the "average added profit after
tax" (Line 16) and the "depreciation difference" between the present and proposed facilities (Line 17). In the example shown, the "period for recovery
of cost" (Line 19) is 3.2 years. This indicates that it would take 3.2 years
to recover the cash required by the expenditure. "Period for recovery of cost"
is an indication of risk in that no return will be earned if the original cost is
not recovered. In our dynamic economy, technological progress is at such a
rapid rate that obsolescence of products, processes and equipment is a distinct
possibility. The longer the time, the greater the risk of obsolescence. Our "estimated efficient productive period" represents the thinking of line management
as to the possibility of such changes.
For all Category II requests involving expenditures of $10,000 or more,
Lines 20 through 39 are used to determine the "return on average total added
capital employed." Lines 20 through 27 comprise a complete simplified profit
and loss statement. In the example shown, the "average added profit after tax"
(Line 28) is $25,000, the same as on Line 16 above. The repetition of this
figure is the result of showing in profit and loss statement form how the anticipated cost reduction would look in the routine operating reports managers use
in the normal course of their business.
Lines 32 through 37 indicate the estimated composition of capital employed
during the test period, with both present and proposed facilities. It should be
noted that we are dealing with average capital employed. Therefore, in our
example, "property, plant and equipment" (Line 35) is not increased by the
full amount of the capital expenditure of $100,000. We have assumed a life of
ten years on the proposed mixers and a remaining life of five years on the
present ones. Therefore, the average net book value of the proposed mixers
during the next five years would be $75,000. The average net book value of
the old mixers would be $5,000, one -half of the obsolescence shown on Line 2.
The difference of $70,000 would be the increase in average capital employed
in property, plant, and equipment.
"Return on average capital employed" on an operating basis is calculated
for both the present facilities and the proposed facilities and shown on Line 38.
These figures serve to raise the question of whether or not we should consider
getting out of the business rather than to try to improve it. If we plan to stay
in a business through the test period, then, regardless of how low the return
is for the business, the "return on average total added capital employed" on
Line 39 is the figure which should be used as the basis for top management's
decisions as to which of the many appropriation requests presented to it should
APRIL, 1957
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be granted. In our example, this key figure is 36.8 per cent. One other important factor should be noted. The sales units and dollars forecast for the
current year are shown to point up the relationship between current operations
and the volumes and prices projected for the estimated efficient production
period. In our example, the evaluation figures are based on an estimated increase in sales volume of 25 per cent. The justification for this increase is shown
in the lower left corner of the estimate sheet.
All of these calculations are based on information available from our routine
return -on- capital - employed reporting system, plus estimates expressed in routine
reporting terms. The calculations for requests of $10,000 or more are summarized in routine reporting form. They are made primarily for the men responsible for operating results, through the joint efforts of division line and
staff men assisted by top staff specialists. The controller for the division involved is responsible for the coordination of all of these efforts and for their
direction toward the already mentioned objective of accuracy of perspective
rather than of detail. The end result is a sound and easily understood basis
for division recommendations and for top- management selections of those capital appropriation requests which have the greatest possibility of improving
return -on- capital - employed for the company.
Project Review Reports
The pre- testing procedures are by far the most valuable part of our evaluation
system. However, if we did not provide for following it up, it is possible that
pre- testing might, over a period of years, become increasingly distorted by
either over - optimistic or super -safe assumptions. We do follow -up our pretesting informally, as already mentioned, in our routine analyses of operating results, and formally in the form of annual reviews of capital appropriations of
$10,000 or more. These annual reviews are set up in three parts as follows:
I. Status reports on unproven Category 1
appropriations.
2. Status reports on unproven Category 11
appropriations.

3. Completed and tested reports on Cate.
gory II appropriations.

The status reports on unproven Category I and Category II appropriations
are made on similar forms. An indication of the form of status report for
Category II appropriations is shown as Exhibit 5. The information shown on
this report includes the date of original approval, description, actual expenditures to date together with the amount originally approved, original estimated
1000
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completion date, a word or
two to indicate the status and
prospects for the project together with the date and
amount of any revision to the
request, the number of months
in operation, and the original
estimate and indicated to date
recovery period. The status
reports for each category for

requests. On the Category II
status reports, the indicated
recovery period is shown to
give an indication of the evaluation of the project. Recovery period was selected as the
indicator of actual results, inasmuch as its calculation involves the total capital and
expense outlays as well as the
added profit realized and,
more importantly, because it
is the best indicator of probable success or failure of a
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If the total expenditure will probably not be recovered, it is of little importance
to know the indicated rate of return -on- capital - employed which is not sufficient
to recover it! The calculations of "indicated recovery period" are made under
the direction of the division controller. On equipment replacement for cost
reduction, for example, they consist of determining the difference between the
actual costs incurred and an estimate of what the costs would have been if the
capital expenditure had not been made. Since this involves estimates, the
emphasis is again placed on accuracy of perspective rather than of detail.
The completed and tested reports on Category II appropriations include all
appropriations removed from the status reports. Exhibit 6 shows the form of
these reports. They show the original estimates, together with actual results
as to total expenditures, completion date, recovery period, average annual operating return on added capital employed, annual average operating savings after
tax, and first year expense and obsolescence after tax. All of these annual review reports are prepared under the direction of the division controllers. They
are issued to the division manager, the president's office, and to the chief
engineer just before the capital appropriations budget for the following year is
prepared. The status reports are designed primarily to enable division managers
and top management to obtain a quick review of the status and prospects of
all unproven appropriation requests of $10,000 or more once a year, just before
the capital appropriation budget is drawn up for the following year. The completed and tested Category II reports are primarily historical reports. They are
valuable in that their very existence serves to encourage objectivity in request
preparation and they also provide the basis for improving our capital appropriations evaluation procedures.
One Factor in Improving Return on Capital Employed
It would be misleading to stop here, at the "end" of our capital appropriation
evaluation system without repeating that this system is but one factor, albeit a
very important one, serving to help the company to obtain superior performance
as measured by return -on- capital - employed, coupled with growth in and into
businesses having high return -on- capital- employed potentials.
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Better Tables and Graphs for Stronger Reports
by MORRIS BUDIN
Assistant Professor of Statistics, Syracuse University, Syracuse, New York

A critical look at tables and graphs at vehicles of information is taken
in this article. The principal types (and their uses) of each are noted
and simple rules are offered for sharpening the results obtained in
employing these means of inserting "windows" in the running text
of reports.

a quantity of statistical information which must be
analyzed, evaluated, and subsequently transmitted to others. By repetition
habits of data presentation confine many to narrow limits, partly as a result of
preferences of others. One finds some executives who have a strong affinity
only for line diagrams: another group fights all battles with bar charts. A third
refuses to use graphs under any condition. Similarly, one finds strong protagonists for one style of tabular presentation or another. Choosing a favorite weapon
is fine —if it is adequate to the area of operation!
Proper tabular and graphical presentations are essential for clarifying relationships and highlighting vital information. Either should be designed so
that the reader can grasp the import without other promptings and when used
in conjunction with text and appendix descriptions of methods, they should
give a full story, embellished with details which could not be given as efficiently

A

CCOUNTANTS HANDLE

in any other way.
Tabular Presentation
For an example of tabular presentation, let us take a simple case which
requires analysis of data on accident rates in a plant having equal numbers of
workers on three shifts. The analysis has considered four factors: ( 1 ) the
age of the workers (2) the number of years on the job (3) the type of job,
(4) the shift. A table may be designed for these data that would give minimal
information. In Exhibit 1 such a design indicates how little we get to learn
about the accident problem in this way. The information in this table does
not allow any further analysis because the interrelationships have not been
developed. If something is to be done about the accident rate, we would
need more details pointing to various possible associations of age, experience,
APRIL, 1957
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IN J U R E D WO R K ER S IN P L A N T
To t a l
Num ber
of
Inju re d

Age
15
25

175

25

of W orke rs
26 40 o ve r
4 0 60 6 0
35

65

1955

Ex p e r ie n c e o f W o r k er s
under
1
over
1
to 5
five
year
years
years

75

50

Source:

X DUR IN G

75

25

T y p e of J o b
Sh ift
A
B
C
1 s t 2n d

100

50

25

3rd

125 25 2 5

Dr a w n f r o m Med ic al R ep o r ts o f Plan t X

EXHIBIT 1

job and shift. The matrix of relationships may be presented in a number of
separate tables or by a fairly complicated one given in Exhibit 2. The matrix
should be designed to emphasize the relationships that fit a specific group of
hypotheses about the accident rate problem. In this, case comparisons are made
readily about shifts, shifts and jobs, shifts and age groups, shifts, jobs, and
age groups, and shifts, experience and age groups.
With some manipulation of totals it is possible to get other relationships
as well. If other factors are to be given primary emphasis, the matrix could
be designed to place shifts along the side stub and transfer "experience" level

IN J U R E D W O R K E R S IN P L A N T X D U R IN G 1 9 5 5
Jo b Typ e
Age o f Wo r k e r .
Ex pe ri en ce o f
Wo rkers

To t al
Al l
Sh i f t .

G R AN D TO TALS

l7 5

12 5

25

10

4

5

1

10

7

2

1

5

4

0

1

10
10
5

4
4
2

2
Z
0

2
1
2

0
1
0

3
4
3

2
3
2

1
1
0

0
0
1

3
1
1

3
1
0

0
0
0

0
0
1

Ag e o f W o r k e r 2 6 - 4 0
Experi ence:
Un de r 1 yea r
1 -5
—9ver
5 ye a r s

35

30

25

5

0

2

1

i5
15
5

12
13
5

12
13
0

0
0
5

0
0
0

1
1
0

0
1
0

Ag e o f W o r k e r 4 0 - 6 0
E r pe ie ce .
U n d e r 1 ye a r
1 -5
O v e r 5 ve ar e

65

40

25

13

2

10

25
30
10

15
20
5

5
15
5

9
4
0

1
1
0

5
4
1

50

45

21

22

2

3

2

25
20
5

23
16
6
20
4
15
2
I
1
So u rc e: Dr a w n
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to the column heads, making them subdivisions under each job. The totals
would then emphasize the total accidents on jobs according to experience level
and sub -total according to ages, both on various shifts. For our example, each
shift employed an equal number of men but, if this were not so, we could
recompute the data into per cent form to facilitate comparisons. Our evidence
may now point out tendencies for accidents to occur on certain jobs, during
certain shifts, and to certain age and experience levels.
Types of Tabular Presentation
Leader work is a simple listing of some quantitative data without title, box heads, or rulings to separate it from the text. Generally it should be limited
to one or two columns in a simple comparison. Generally it appears as:
Value of Shipment
Current Dollars

1939 Dollars

1950
1951
1952

$1,000,000
2,500,000
3,000,000

575,000
1,321,000
2,275,000

$

Year

Text tabulations move one step further to separate the data from the text.
A simple separation is made by enclosing the data within lines. However, the
enclosed unit is not given a title, nor can it stand alone, for the paragraph
in the text that accompanies is a necessary part of it. The form limits it to
short presentations of data specifically tied to the immediate text material. Because text tabulations are so much a part of the text, they are not given distinguishing table numbers and so are difficult to cite in footnotes in other
reports.
The formal statistical table can be developed to maintain a good deal of
independence from the text. It has a particular title, formal boxheads, and
rulings to separate it from the rest of the page. Further, footnotes and clarifying prefatory notes may be appended to give sufficient detail so that its independence is just about complete. Generally, however, some explanations of
important relationships, or even vital definitions, will be reserved for the text,
thus tying the two together.
Formal statistical tables are of two types: reference or source tables for
general purposes, and analytical tables for special purposes. A reference
table is primarily a list of census or sample data given in alphabetical or
habitual order, not designed to emphasize any one type of relationship. It
is used to present a volume of information from which users may extract specific
materials and derive various other tables. The special- purpose table is made
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up of selected data to emphasize specific relationships, or special data, or to
amplify definite magnitudes.
Techniques o f Tabular Presentation
Let us use an outline form of a table to indicate some preferable techniques
that will generally improve communication by developing greater clarity through
better design (Exhibit 3). The consideration are as follows:
1. The title shou ld s tate in brief key phrases the contents of the table and the period
of ti me covered. One weakness prevalent in many presentations lies right here. Poorly
phrased titles mislead table users and start the reader off in the wrong direction or
with little confidence in the rest of the table. A table number may be necessa ry if
the report has qu ite a few ta bles, so that reference ma y be made rea dily in discu ssion,
or other reports.
2. The headnote may be used to explain a few important recurring terms or give
the years included or the areas covered. Generally, extensive definitions are reserved
for footnotes, text, and appendices.
3. Spanners, banners, boxheads, and stubheads should clearly describe column and
row entries. If "thousands" or "millions" are omitted from the figures, they should
be indicated as (000) or (000,000) at the tops of the proper columns. Within a
block, the stub and sub -stub items should be properly indented to indicate what
groups are included wi thin others.
4. All totals should be made to stand out by double lines or heavy type. Totals
should be kept to the left of a group of panels, and tops of columns. Totals of
totals are kept as close to the stu b as possible. Both suggestions are offered because
readers tend to suffer normal eye fatigue and boredom when reading large groups of
numbers. It is necessa ry to catch the rea ders a ttention a s soon as possible wi th what
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is generally most important —the totals. If the analyst succeeds in getting the readers
to do the minimum amount of reading, he will have been able to put across the primary facts. Beyond this, the totals may interest the reader to go further into the
details.
S. If a column headed "miscellaneous" is needed, keep it on the right side of a
set of panels, as it probably includes the least important items.
6. Analytical tables are weakened or strengthened by the listing order used in
the stub (see Exhibit 3 for this term). Alphabetical listings are generally used in
reference tables but are seldom useful in specific purpose tables. For example, specialized tables may effectively use: a. regional listings for sales, wage patterns, cost
comparisons, and marketing data. b. listing by magnitude to emphasize those elements
which often are most important as for inccme data and cost comparisons, c. historical
lists, to stress chronological order which may be effective to point to trends within a
system. Some arrangements are forced upon a presentation by habit, devoid of rationale but imposed by the folk -ways.
7. Footnotes are used to clarify references, definitions of vital terms, short explanations of methodology, and cross references to other tables.
8. Source notes should be used to indicate the sources of the information unless
original data are collected.

Graphical Presentation
The graph is a useful analytical construction, as well as an attention - getting
mechanism. Its uses are manifold for the accountant who chores the proper
one for purposes at hand. They may combine eye - appeal, brevity, and clarity to
stimulate readers to go further into details of the report. They may also
enhance the reader's comprehension of important relationships. Comparisons
of totals, variations in amounts, rates of change, and distributions of amounts
are readily observed in graphic form. In many cases, association of variables
in complex mathematical relationships may be simplified by using easy but
clever application of newer graphical techniques e.g. "scattering" of data on
a grid or using logarithmic presentations. Finally, records in graphic form may
more conveniently be kept for future comparisons. Color microfilm is invaluable
in making these historical records compact and accessible at fairly low cost.

Types of Graphs
Line graphs can be used effectively to show variations in quantities. If the
quantities are being compared over time, the presentation is termed a time
series (Exhibit 4). The horizontal axis generally is assigned the time variable.
Use of time series presentation can effectively bring out periodic movements in
business data, whether they be seasonal, by day of the week, or by times of
the day. Uniformities in these movements can be sifted out to provide insights
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into other patterns, such as long -term
growth or cyclical variation. These latter elements are often easily patterned
on a line graph and subsequently subjected to further statistical analyses if
greater precision is required. However,
because movements over time are gen-

L I N E G R A P H ( F R E Q U E N C Y D IS T R IB U T IO N )
A n a l y s i s o f Un i t Va r i a b le C o s t s
f o r P r o du c t "A"

in the situation.
A second use of line graphs is the
frequency distribution (Exhibit 5 ) .
This type of analysis assumes that the
data were collected under constant cause conditions. A single quality,
such as variable costs of a product
under constant raw material price, constant wage, and fixed technological
conditions is studied. For example, the
number of units produced at $1.05 are
recorded, then the frequency (number
of occurrences) at $1.15, and s o on.
Generally the dimensions of the quality are given along the horizontal axis
and the frequencies along the vertical.
The graph -maker should be careful
about the following considerations, so
that his presentation will be clear:
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1. The values assigned to the axes
should be "usual" ones if the graph is
for general use. Such number sequences
as 5 -10 -15 or 2 -4 -6 are usual in that one
can easily manipulate multiples or divisions of them. Unusual sequences like
7 -14 -21 or 9-18 -27 are more difficult for
the rea der to use when he mu st mentally
interpolate between the grid lines. (If the
graph is for restricted use by other a na lysts, this suggestion is not applicable.)
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MANNER O F

IN D IC ATIN G BR E A K S IN P R E S E N TA TI O N

Ver tic al

Bo th

Horizon tal

EXHIBIT 6
2. On the time axis, there are two choices in assigning years, months, or days. If
assigned on the grid lines, we are restricted to using one da te to represent the period
of time. Unless specifically stated, the data represent the entire period but are centered at the midpoint of the period (i.e., June 3 0 for a year, 15 th da y for a month).
When the yea r or month is a ssigned the width between two lines, one ca n plot qua rters or other subdivisions, or even show shifts in the reporting period by moving
plottings around. The latter is confusing to the reader and his attention should be
directed to it by asterisk s and footnotes.
3. Connect the plotted points with straight line segments. Curved segments may
look better but they do not present an honest picture. Only if one has a defined
mathematical function for which the intervening points may be calculated should a
curved segment be used. Straight segments clearly inform the reader that the observations are discrete and no continuous function is available.
4. Use broken lines and/or colors to distinguish data plottings from ea ch other.
5. If possible, start the vertical axis at zero, otherwise slopes of the lines and relative magnitudes will be distorted. For graphs which do not start at zero, clearly indicate this with saw -tooth breaks as in Exhibit 6. Note that, at times, by not starting the horizontal axis at zero, we may also distort relationships.
Ba r cha rts (E x h i b i t 7 ) a re best u sed to c o m p a r e totals

of

qu a nti tie s. T h e

t h e ba rs a re d r a wn to a p p r o xi m a t e qu a n titi es, bu t th e wi d t h s a re

le n g t h s of
n o t va ried a t all. T h e ba rs ma y rise vertically if their titles a re sh or t o r a r e
year va lu es (i.e., 1 9 5 0 , 1 9 5 1 ) .

If titles a re l o n g , th e g r a p h wi ll be ea sier to

rea d if th e ba rs a re e x t e n d e d hor izo nt a ll y.

In a ll cases, k e ep th e titles a n d

qu a n tit ies ou t of the ba rs to a void disto rt io ns a n d re a di n g pr o b le m s.
clu tter ba rs wi t h exa ct figures or ev en r o u n d e d one s.

Never

O n e pu r p o se of th e

ba r c h a r t is to i n d u c e t h e rea der to go to t h e t a b l e a n d t e x t f o r m o r e deta ils.
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It he is not enticed into this, it is doubtful if he will be helped much by destroying the effectiveness of the chart by cluttering it up with digits. All bars should
start at zero or else comparisons will be distorted. If one bar is exceptionally
long and might cause the details of the others to be overlooked, the bar may
be broken and its quantity inserted.
Arrangements of the bars should be carefully considered beforehand to
bring out emphases intended. If one cost element, for example, is being compared for various plants or areas, the chart will look better and say more if
the bars are arranged by magnitude. If comparisons are being made of costs
in various plants in different years, proper arrangement is important. If th e
comparison is focused upon inter -plant differentials, place the bars for the
plants in any one year next to each other and set the years off in blocks. However, if you are primarialy concerned with the year -to -year costs in each plant,
place the bars for a plant for each year next to each other. Exhibit 8 depicts bar
arrangements.
Bar presentations may also be used to present distribution of shares in
aggregate amounts (i.e., various fixed and variable costs) in a component
bar (Exhibit 9). These may be placed next to other component bars for comparisons over time. Bar charts generally look well constructed if the space
between bars is about one -half the width of the bars.
Band charts (Exhibit 10) are hybrids of line and bar charts. They are made
effective by combining components of an aggregate to show variations over
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time. If all components show little fluctuation, it is preferable to arrange bands
so that narrow ones are at the top. However, if these narrow bands are sharply
fluctuating and the broad bands are stable, it would be preferable to reverse
the positions to avoid giving an impression that the whole total is very volatile.
Pie diagrams (Exhibit 11), area diagrams (Exhibit 12), and solid figures
are primarily good eye- catchers but, generally, costly to produce. Again, do
not enter exact figures in the body of any of these. Instead, rounded percentages
or rounded amounts may be used as long as the presentation is not overcrowded. Solid figures are most deceiving to the eye. A cube which is supposed to represent double the volume
of another is very hard to present to
the reader without exaggerating some
dimensions.
Logarithmic charts are of two types.
Semi - logarithmic charts (Exhibit 13)
have logarithmic distances (identical
with a slide rule) along the vertical
axis and equal spaces along the horizontal axis. Equal distances in the log
direction are equal rates of change;
equal distances along the natural numEXHIBIT 11
1012
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EXHIBIT 14
ber a xis a re e qu a l a bso lu te cha n ges. Pa ra llel line s on Semi - l oga ri thmi c cha rts thu s

relate equal absolute growth in one factor with equal rates of growth in the
other. Double - logarithmic charts (Exhibit 14) have logarithmic divisions along
both axis. Here rates of growth of both factors are related. Logarithmic scales
are never started at zero, nor can negative quantities be presented. The bottom
line of the first cycle can be any assigned value and each succeeding cycle
starts at ten times the previous base entry. Because of this multiple arrangement
it is possible to get wide ranges of quantities in a rather small piece of paper.
The following advantages are available to the analyst if he uses logarithmic
presentation properly:
I. One can analyze rates of change and
compare them readily, because parellel
lines are equal rates of growth or deCline, and the steeper the line, the
greater is its growth rate.
2. Series with large magnitudes may be
1014

readily compared to series with much
smaller magnitudes,
3. Complex mathematical relationships can
often be reduced to simple equations
which can be interpreted and worked
with ease.
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Some General Suggestions for Graph Construction
Graphic layout should attract attention and deliver a self- explanatory message, quickly and simply. It should inspire confidence in the reader by its
proper construction. Disproportioned charts twists data into lies. Plan the
layout carefully as to size, proportion, title dominance, emphasis of material.
The grid of a graph is only an aid to the eye and should be ruled in lightly
so as not to dominate the graph. Charts should be accompanied by tables which
give the details and with text to present methodology and interpretation of
results. The sequence should be to capture the attention of the reader with
the graph, win him over to read the details in the tables, and attract him to the
text for method and theory. A key or legend should be in an unobtrusive place
on the grid or in a corner near it. Identification of colors, line style, or symbols
are explained by it.
Techniques to Learn and Apply
Some accountants have a natural gift for seeing relationships within data
and then getting these across to others. However, the gift is rare, so, in many
cases, vital insights are lost, and communication deteriorates unless fundamentals are observed. Because of the growing importance of statistical analysis
to cost accountants, effective interpretation and transmission are necessary. The
report writer should design his presentation to meet the mental needs of the
reader, as well as general reading habits. The techinques of tabular and graphic
presentation are, obviously, specific forms of communication intended to give
information concisely, in an orderly fashion, having special emphasis on important relationships, and possessing eye - appeal. They have great potential
if well - learned and applied.
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Digestof X ,A. [' ,A.
Researelf Report
Costing Joint Products

Presented below is a digest of findings in the N.A.C.A. Research
Study dealing with the costing of joint products. In accord with
policy adopted last year by the National Board of Directors, members
of the Association who wish a copy of the full report may obtain one
copy on request to the National Headquarters Ogice. A convenient
card order form is enclosed for this purpose. Copier of the report
are also available to non - members at $1 each. Members may obtain
additional copies at $1.50.

produced together from common input cost factors
are widely prevalent in modern manufacturing industry. Where different
products are necessarily produced in combination they are joint products with
joint costs. To the extent that costs are joint, individual products in a combination have no objectively determinable separate costs. This fad is particularly
significant in developing product cost and profit data to guide managerial
decisions.
While joint production is often viewed as a special characteristic of industries

M
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which split natural raw materials into different products, the study shows that
many products share facilities and services in common with other products and
that costs are joint at some point in virtually all industries. By identifying joint
components of costs wherever they exist, management can be provided with a
better understanding of cost behavior.
Scope of Study
The first objective of the study was to define the field and to explore the
nature of joint costs. Findings from this analytical inquiry do not provide
direct answers to specific costing problems, but they should help to broaden
understanding of and to clarify thinking about cost behavior where costs are
joint. A second objective was to show how useful costs can be developed
for joint products. At both stages of the study actual company practices and
the thinking of those who selected or devised these practices have been utilized
as the primary sources of material. This information was derived principally
from field interviews in which forty companies participated. Previously published sources and earlier N.A.C.A. research studies also supplied background
and illustrations.
The accountants' responsibility encompasses two distinguishably different
types of cost data. These are ( 1 ) historical costs which are recorded in the
accounts and summarized in recurring periodic reports and ( 2 ) prospective
future costs determined when needed to guide decisions with respect to alternatives. Historical costing procedures are covered in the report by two chapters, one devoted to accounting for by- products and one to accounting for
co- products. A final chapter takes up the analysis of joint product costs for
managerial planning decisions. Here methods for developing pertinent cost
figures and for interpreting these figures in terms of future managerial actions
are presented through numerous examples drawn from practice.
While joint costs are prevalent in marketing as well as in manufacturing,
the emphasis of this report is upon manufacturing costs. However, some illustrations from non - manufacturing operations are included to indicate the general
applicability of the ideas presented.
Joint Products — Definitions
Products are produced jointly rather than separately because joint production
is more profitable than separate production. The opportunity to obtain fuller
utilization of materials, labor, facilities and services is the principal motivating
APRIL, 1957
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force underlying joint use of cost factors. Thus the compelling necessity which
leads to joint output is primarily economic.
The products in a jointly produced group often vary in importance. Products
of greater importance are termed major products and products of minor importance are termed by- products. Where two or more major products appear
in the same group, they are called co- products. The term joint product is applied in this report to include major products, by- products, and co- products
because all are jointly produced.
A joint cost is incurred as a lump sum for a combination of products and
the amount of cost applicable to any one product in a group cannot be traced
to that product by direct observation. joint costs can be allocated, but all bases
for allocation imply assumptions which cannot be objectively verified. For this
reason, allocations of joint costs are best avoided where not essential to the
purpose for which product costs are wanted. When allocations are made, the
underlying assumptions should always be kept in mind in using the resulting
product costs.
A sharp distinction cannot always be made between joint and separable costs,
for they merge into one another at the borderline.
Costing Major Products and By- Products
While by- products are distinguished from major products by subordinate
economic importance, the distinction must be made by each company for its ownpurposes. Moreover, relationships between major products and by- products are
not static and, when relative importance of the individual products changes,
reclassification of products and changes in costing procedures need to be considered.
Since major products are the primary objective of production, joint costs incurred prior to separation of by- products are assigned to major products. In
most cases, values realizable from by- products at the point of split -off are
credited to cost of major products. In effect, a group of joint products consisting of a major product and by- products is accounted for as a single unit,
with cost being determined only for the major product. Costs incurred subsequent to separation can be identified with and accounted for by individual
products.
The study shows that numerous variations exist in detailed application of
the general procedure described above. Most of these variations center around
establishment of the value assigned to a by- product at the point of split -off.
The principal lines of practice may be summarized as follows:
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Where a market for the by- product, exists,
value of the by- product is determined
by working from market price. Processing and marketing costs which must be
incurred after separation are deducted
from sales value of the end - product to
arrive at net realisation on the byproduct. If saleability is reasonably certain, by- products are charged to inven-

Cory on production; if saleability is uncertain, recognition of by- product value
is deferred until established by actual
sale.
2. Where by- products without market value
are used as substitutes for purchased
material, value of the by- products is established by working from price of the
material replaced.

Specific valuation procedures vary with characteristics of the by- products and
they may also be modified in various ways to emphasize managerial objectives.
Costing Co- Products
The importance of individual co- products leads to allocation of joint costs
to co- products for financial reporting purposes. In some cases, allocations also
serve to guide pricing of co- products. Selection of a suitable basis for allocating the joint costs is the principal problem encountered. Allocation bases used
fall into two types, viz.:
I. Bases assumed to measure benefits received from common cost factors. Resulting product costs are proportional to
weight, volume, or other common unit
employed to measure output.

2. Bases assumed to measure ability to absorb joint cost. Resulting product costs
are proportional to market values of the
products.

Reasonableness of the underlying assumptions checked by reasonableness of
the product costs are the principal considerations in selecting a basis for allocating joint costs. While a chosen basis can be rationalized, it cannot be proved
more correct than another by any process of objective measurement. As a consequence, equally competent accountants may arrive at different costs for the
same product.
Since the costing of joint products rests heavily upon subjective judgment,
some arbitrary actions must be taken in splitting costs which are joint as to
periods and products so long as financial statements are wanted for arbitrarily
chosen periods of time. Costs of joint products in inventory and sales should,
therefore, be regarded as approximate rather than exact. While satisfactory
for over -all financial reporting, the study shows that management usually does
not rely upon individual product cost or profit figures in making decisions with
respect to joint products.
Analysis of Joint Costs for Managerial Decisions
Decisions with respect to the future are characterized by the need to choose
the most advantageous course of action from available alternatives. Special cost
APRIL, 1957
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analyses and cost constructions are used to guide management in making such
decisions. joint costs not changed in amount by a proposed decision are irrelevant to the question at issue. The principal costing problem is to ascertain
which cost components are affected by a decision and to measure what this
effect will be.
Since the field of managerial decisions is very broad, investigation was limited
to analysis of joint costs for decisions involving output volume, product mix,
how far to process a product, pricing products, and performance measurement
for internal control.
Where joint products emerge in fixed proportions, change in output of one
product brings directly proportional change in output of all other products in
the combination. Products produced together must be evaluated together. The
objective is to find that output which yields the largest profit from all products
combined. Total costs for each of the alternative outputs rather than allocated
costs for individual joint products are needed in making such output decisions.
If product mix is controllable to some extent, cost figures are needed for alternative mixes as well as for alternative output volumes. Profit margins may
be computed for the output of all products or as differentials for those products
affected by a proposed decision.
In deciding how far to process a joint product before sale, joint costs incurred prior to separation are not changed by the decision and have no bearing
on it. The joint cost of a joint product cannot be separated from costs of related products, but costs of manufacturing and marketing incurred after split off are determinable. Decisions are based upon comparisons of separable costs
and sales values added by the alternative processing operations.
Costs to guide pricing of joint products take various forms because the
range of pricing problems is wide. If product mix is inflexible, selling prices
must be found which move the combined output of all products at a profit. In
a competitive market, prices of individual products may have no direct relationship to costs determined for those products and sellers often employ cost
data principally to determine how much they can afford to pay for raw materials.
On the other hand, if established market prices are lacking, a seller has more
scope for independent pricing action and product costs are usually wanted as a
guide to pricing. Here joint costs are allocated to products in proportions reflecting the manner in which management wishes to recover the costs in selling
prices. However, customer willingness to pay must be kept in mind.
For purposes of internal control, joint products are usually transferred between managerial responsibilities at prices based on market value rather than
on cost because market values can be more reliably determined. Boundary lines
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between responsibilities are drawn at points where transferred products have
market values. In some cases, performance is measured by margins from which
joint costs are excluded.
However, separate product profit figures may provide an incentive to sales
management and help to measure progress toward pre - established objectives.
The fact that costs of joint products cannot be exactly determined does not
destroy usefulness for this purpose because management is guided more by
period -to- period changes in profits than by amounts.
Throughout the report, numerous case examples are given to illustrate applications of the general ideas presented. At the same time, emphasis is placed
upon the knowledge that is needed and the factors to be considered in selecting methods for costing joint products.
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Solving Cost Problems in Airline Management
by R. G. LOCHIEL
Vice - President and Treasurer, Capital Airlines, Inc., Washington, D. C.

An active program of cost reporting is outlined in this article against
the facinating background of the particulars of airline operation. Stress
is placed on the especial need for control of costs wherever it can be
applied, for the very reason that industry conditions significantly limit
its application in a number of directions.

interstate trunklines, comprising the major part
T of our industry, will gross over
$1.2 billion in operating revenues this year
HE TWE LV E CERTIFICATED

and will employ in excess of 100,000 persons. During 1956 these carriers
operated over 1,000 aircraft and carried some 40 million passengers a total of
22 billion revenue passenger miles. The writer's company, Capital Airlines,
ranks fifth in size among these trunkline carriers, with 6,500 employees. Our
present payroll level is $35 million annually, $20 million of which is in the
Washington area. Although air transportation now compares favorably as one
of the major industries in this country, much of its growth has been achieved
only during the past decade. It is this rapid rate of growth in so short a period
of recent time which is responsible for the fact that airline cost accounting is
still in its developmental stage, despite the present size of the industry.
The Problems Growth Has Brought
Before World War II, even the biggest carriers were small by comparison
with what they are today. The companies were relatively simple in organization
and the administrative problems of cost control were not so involved. During
the war, military contract operations, together with rapid commercial growth,
brought to airline management an increasing awareness of the need for more
formal cost accounting procedures and controls, and the uncomfortable realization that the growth in size and complexity of operations made such action imperative. It was during this war period and the turbulent, financially difficult
years which followed, that cost accounting and the importance of the cost
accountant were properly recognized and came into their own in a substantial
way in this industry. During this period when, for many reasons, the economic
machinery of the airlines seemed to have stalled and progress, temporarily at
least, seemed to have stopped, airline management never lost sight of the
1022
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fundamental truth that over 150 years of industrial development has deeply
etched in our minds —there is no royal road to economic progress except through
cost control.
The solution of airline cost accounting problems might have been much
simpler if management could have borrowed in whole the already well- charted
cost accounting approaches of manufacturing industries. Unfortunately, because
of the nature of our business, this was not possible. All that could be done was
to take the basic principles of industrial cost accounting and fashion from them
a system which would suit the peculiarities of airline operation. Each member
of the industry has worked more or less independently of the others in attempting to solve this common problem.
Accordingly, there are no two carriers which have taken exactly the same
approach or which have achieved identical degrees of progress toward the final
goal of complete cost control. The peculiarities of the industry, which have
made it impossible to use the system developed by manufacturers or distributors,
present a challenge which any cost accountant will be quick to recognize. It is
the purpose of this article to describe the manner in which our company has,
in some measure, overcome the difficulties arising from these peculiarities, but,
first, the peculiarities themselves must be described in some detail.

...

An Inventory of "Available Ton Miles"

One of the chief characteristics of the airline industry is the highly perishable
nature of its product. This product is basically space - weight in motion —and is
designated as an "available ton - mile ". When a jet -prop Vickers Viscount leaves
Washington on a nonstop to Chicago, it immediately manufactures 3,300 available ton - miles. These must be sold prior to departure from Washington or they
will never be sold at all. Assuming the production of 3,300 available ton -miles
on a Washington - Chicago trip, suppose that at departure only one -half of these
available ton -miles have been sold. We are in the unhappy position of being
forced to manufacture all 3,300 of them in order to sell the 1,650 which was
booked at departure time.
This is because production control cannot be administered in fine detail but
only on a broad overall basis. There is nothing left after a partially -filled airplane departs which can be put on the shelf and held for future demand, nor
anything which might perhaps be offered at an attractive sales price. Likewise,
we cannot wait until a few minutes before flight time and then offer the remaining unsold space at a bargain discount. The airline is simply stuck with the
production cost of the unsold space, which does not possess even a residual
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scrap value. We are obligated to operate all our certificated routes regardless
of traffic demand. Today, all major trunklines are doing this without the benefit of Government subsidy.
The Viscount aircraft is an expensive piece of equipment to operate, as are all
modern aircraft. It burns 430 gallons of kerosene each hour it flies. It is designed to lift and fly a certain gross weight. It costs a certain and determinable
amount to lift and fly each pound. A Viscount fully loaded for a 600 mile
flight will have a gross weight of 60,000 pounds. The available payload represents 11,000 pounds, or only 18 per cent of the total weight which must be
lifted and flown. Each pound of the weight of the plane, such as mechanical
equipment, radio, kerosene, etc. represents a cost to lift and fly, which, in turn,
reduces the amount of payload which can be offered for sale. Accordingly, the
nature of our product and productive machinery provides a limitation on our
initiative in tailoring production and production costs to meet the demand for
our product.

...

Equipment Costs to Be

Recovered in Seven Years

The machine which produces our product is also a factor in limiting our
initiative in cost control. The airline business does not require extensive real
estate of buildings in which to house productive machinery. But the airplane,
itself, is a tremendously expensive piece of equipment and its useful life is
relatively short. Modern four - engine aircraft carry a purchase price of from $1
million to $3 million each, with jet aircraft being ordered for delivery in two
or three years at a cost of from $4 million to $5 million each. Yet an airplane's
economically useful life of about seven years is very short in comparison with
the 15 to 30 year life which is common in the case of railroad rolling stock and
much heavy manufacturing machinery.
Because of the rapid rate of design and technological improvement, transport aircraft experience rapid economic obsolescence, although, due to the
standards and methods of aircraft maintenance, there is no actual physical
depreciation. Worn parts are regularly replaced by new ones. However, faster
and more comfortable aircraft force older and less modern designs out of the
competitive picture and render them just as useless as though they were physically worn out. An airplane 10 to 15 years old, operated and maintained by a
certificated trunkline carrier, will be in virtually as good mechanical and airworthy condition as it was when first purchased from the manufacturer but, as
a passenger revenue producer, it will be worthless.
Generally, the industry has established seven years as being the average period
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.

of airplane usefulness and, accordingly, this is the depreciation span recognized
for today's air transports. This is a relatively short time in which to recover
the investment in a piece of equipment purchased for perhaps $2 million, to
pay its operating costs and to earn a reasonable profit. The need for cost control is made acute by this combination of factors and becomes even more acute
when it is realized that, on the average, a 65 per cent to 70 per cent passenger
payload factor year- around is about the maximum that can be reached in normal
competitive circumstances. Load factors generally range between 55 per cent and
65 per cent. In other words, the expenses, investment, and profit must all be
returned over a short life span and out of considerably less than total capacity.
To achieve financial success and stability with an economic riddle such as this
requires an intimate knowledge of all facets of cost behavior.
. Preventive Maintenance Day and Night

The cost of maintaining aircraft in perfect flying condition is one of the
most substantial elements of airline costs. Generally, from 18 to 20 cents of
each expense dollar goes into the maintenance of equipment. The domestic
trunklines are spending about one quarter billion dollars annually in maintenance
of their equipment. No expense and no effort is ever spared by these carriers
to improve the technical performance and safety of their aircraft.
The goal of airline maintenance is not to repair break -downs but, rather,
to prevent break -downs from occuring. It is performed according to a prearranged and carefully planned schedule of maintenance inspections and overhauls. These occur at regular intervals, measured in terms of flying hours
elapsed, on every part of the aircraft. They occur even though there is no
evidence of trouble. In addition, a maintenance inspection is required each
time an airplane completes its scheduled trip and also each night when the
plane has completed its day's work. If airline maintenace were limited purely
to repairing structures and parts when their conditions warranted repair, our
costs in terms of operating expense would be a great deal lower than they are,
but we probably could not point with as much pride to our record for safety
and dependability.
It is difficult to hazard a guess as to the amount expended in research to
make our product safe, as such programs do not lend themselves to exact analysis. From a cost accounting point of view, airline maintenance appears very
expensive. It may seem inefficient to completely overhaul aircraft engines after
every 1,400 hours of operation at a cost of up to $10,000 each, if the engine
is operating perfectly at the end of this time cycle. Whatever it may seem to be,
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1025

it is done and will continue to be done at stated intervals, and the airline cost
accountant is no more interested in changing this fixed policy than is any other
airline man. The preventive character of airline maintenace and the increasing
complexity of modern aircraft do, however, place a restriction on the initiative
of management with respect to a considerable portion of the operating costs
for which it is responsible.

...

A Public Service Industry

Another characteristic of airlines which limits the elasticity of cost control
is the fact that it is a highly- regulated common carrier industry. It is certificated
to provide public transportation services to various communities and must provide such service, whether or not the traffic volume generated by a particular
community justifies it economically. Its rates are likewise regulated and it does
not have freedom to raise these rates as costs increase. The relatively fixed
selling prices, coupled with the need for even lower fares in the future if the
industry is to provide true mass transportation, makes the air transport industry
a virgin field for creative thinking by its cost accountants.

...

High Degree of Fixed Costs

A common conception of airline costs is that they are largely variable in
character and rise and fall as the volume of aircraft operation rises and falls.
This is an impression which is not uncommon within the industry itself. There
has been a tendency, when reduced winter schedules are put into effect, to sit
back and wait for a decline in expenses. Unfortunately, the amount of airline
expenses which respond automatically to declines in the volume of service and
sales is disappointing in terms of the total expense level. Probably no more than
20 per cent to 25 per cent of total expenses have an automatic response to
changes in the volume of service offered.
One big reason for this is the fact that approximately one half of airline
expenses are payroll costs. It takes 18 employees to support each flight crew.
Payroll does not decline automatically —it has to be pushed down. It requires
an alert cost accountant with initiative and creative thinking to point the way.
Another reason is that a surprisingly large part of airline expense is composed
of essentially fixed costs, such as insurance, rentals for traffic and operating
facilities in the cities served, long -term leases on communications facilities and
installations, maintenance and headquarters facility rentals, and equipment depreciation. Only substantial changes in the size and character of the airline
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permit changes in the cost levels of such elements. They are certainly not
subject to short -run seasonal economies. The trend towards unionization of
airline personnel has likewise made payroll costs much less susceptible to reduction during short -run seasonal traffic declines.
How We Approach the Problems of Cost Control
All of the characteristics just discussed combine to present the airline cost
accountant with a challenge and a handicap at the same time. Sometimes one
wonders that profits are achieved at all. There are, however, compensating
bright spots for airline management. One is the tremendous profit leverage that
exists in the large four- engined aircraft, once their passenger load factors rise
above the break -even point. Another bright spot is that these break -even points
are relatively low. Recently, these have been in the area of a 56 per cent load
factor, not too difficult to achieve in normal circumstances. But every advantage
offered by cost control must be utilized. In the following paragraphs some
of the steps of cost control followed by Capital Airlines will be briefly described.
Earlier it was mentioned that cost development had reached varying stages
in the different companies comprising the air transport industry. Although
Capital is used here as a specific example, most of the steps to be described
are in use in somewhat similar form by most of the large carriers. However,
before discussing these steps, it appears appropriate to discuss how our cost
accountants fit into the picture. All of our cost work ends up in the form of reports to management. Too frequently, the cost accountant has finished his participation in cost control when his reports have been completed and forwarded. This
is not the case in our organization. Our cost accountants are trained and expected to work with the operating departments on a day -in and day -out basis.
They are taught that their contacts must be close, friendly and always helpful.
They are trained to use their own initiative in putting across the significant
points which are developed in their reports. In short, we do not believe in distributing cost information and then sitting back and waiting for something to
happen. We follow up the reports aggressively, to make sure that constructive
action follows. This close contact and constant availability of the cost accountants has paid our company well.
During the period over which problems are being considered, we expect
that the cost accountant will approach each with an open mind, rather than a
skeptical one, and that he will be willing to receive opinions differing from his
own. After considering and weighing all the facts, he is expected, without
delay, to arrive at a well - balanced decision not tempered with appeasement.
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After making his decision, he must take prompt decisive action. Cost accountants, to be successful, cannot be intellectually lazy. They must think their problems out, then act. Only by such methods can the accountants in any industry
fulfill their obligations to their profession and to their companies. Management
should constantly encourage their cost accountants to meet this obligation.
. . . Reports on Airplane Operating Costs
The reports largely reflect flight crews' salaries and expenses and the fuel
and oil costs necessary for flying. Pilots are limited to 85 hours flying per
month. If they are not scheduled very carefully, a close approach to this maximum is impossible and a larger personnel complement is required. We analyze
the utilization of pilots in detail each month to assure ourselves that the company is getting the highest practical utilization of each pilot.
With respect to fuel, it is important to note that we operate in 16 states and
the District of Columbia. Fuel prices and taxes vary from one jurisdiction to
another. The range in kerosene prices will be as much as 5 cents per gallon,
with a corresponding variation in taxes. Accordingly, it is extremely important
that we take advantage of the lowest prices wherever possible. A price differential of one cent per gallon is of considerable importance when considered in
terms of fueling a Viscount with 2,000 gallons of kerosene. We use over 75
million gallons of fuel each year. Our approach to controlling fuel costs has
involved the placing of fuel price schedules in each pilot's manual and in the
hands of each flight dispatcher. Beyond this, we issue periodic reports to the
operations department showing in considerable detail the record of fuel servicing and pointing out the ways in which alternative service patterns could have
saved money. These two approaches have been extremely successful in their
effect on the average price of fuel consumed. This is simply one example of
how alert cost accountants can assist in saving thousands of dollars per year
for their companies.
... Reports on Airplane Maintenance Costs
The preventive and strictly periodic character of the greater part of airplane
maintenance has been previously described. Safety is the first consideration and
cost controls applied at this point are watched very carefully to prevent the
slightest conflict with the primary goal. In part, our maintenance operations may
be likened to a manufacturing production line. This applies to the disassembly,
overhaul and reassembly of engines and power plant accessories. The various
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steps involved in this process have been broken up into logical series of clearly
defined operations. We accumulate the total costs of performing each operation
against the number of items handled each month, for comparison with standards.
Costs per unit handled in terms of dollars and cents and also in labor hours
and minutes are then computed and reports are issued monthly to shop supervisors as well as to top maintenance management. Comparisons with past records
are made and trends charted against a six -month moving average. These reports
have effectively flagged undesirable trends in maintenance costs. The individuals
supervising the flagged operations are required to investigate the report fully
on the reasons therefor. In our particular case, we have not only made constructive strides in reducing the cost of individual production -line operations but we
have also seen a gratifying improvement in the supervisor's interest in the
knowledge of his production problems.
A large part of aircraft maintenance operations, however, may be best
characterized as custom repair, for which each individual operation differs in
some respect from every other. Here it has not been possible to measure and
compare costs in fine detail. In order to achieve any kind of comparability,
operations have to be taken in rather large combinations. This makes the problem of pinning down variances from past experience almost impossible of
solution. We can and do study these combinations of operations in an effort to
reduce obvious causes of wasted manpower. Mechanized tools are provided
wherever practicable. Specially designed working docks are put in place around
each airplane in maintenance to reduce the time lost by men moving about needlessly in the course of their work. As far as possible, we have eliminated the
need for highly paid mechanics to go looking for tools or materials, through
the use of a pre -draw and delivery system manned by employees whose rates
of pay are below those of our mechanics.
. . . Reports on Hostess and Passenger Food Services
As in the case of pilots, our hostesses are limited in the number of duty
hours per month. Here again, airplane schedules and hostess complements are
carefully analyzed to achieve as near maximum utilization of the time of each
hostess as is practicable.
In addition to hostess salaries, there is another major element of controllable
cost in the passenger service function. This is food for our passengers, which
presently costs this company over $3 million annually. This is a point at which
cost control must be exercised, because of the possible exposure to wastage of
food through over - ordering meals. For example, we have catering arrangements
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at about twenty -five cities in our system. Each of such stations is responsible
for ordering food for certain specific flights. These orders are based upon passengers booked for travel on the food - serving segment of the flight. Each
month we reconcile caterers' reports of meals delivered to each flight to the
actual record of passengers aboard at the time the food is scheduled to be served.
A monthly report is issued to management and to the catering points, showing the number and percentage of excess meals ordered. Some excess is
normal, due to the fact that last- minute coordination between bookings and
meal orders cannot be achieved because of the physical problems resulting in
"no- shows ", which contribute to such normal excess. However, when the excess
exceeds a previously established normal standard, the individual responsible must
explain why and, as a result, wastage of meals in our case has been reduced to
and kept at a very low level. Our cost accountants designed and developed this
report and the analyses from which standards of efficiency were established.
These accountants then worked with the operations department to develop
methods and procedures which have effectively reduced this cost.

...

Station Operations in Profit and Loss Terms

The personnel complements and facilities in the various cities we serve
comprise a substantial part of our total expenses — approximately 20 per cent.
Because they are not under the close physical supervision of headquarters
management, they must be watched very carefully from a cost viewpoint. The
control instrument used is a monthly station profit and loss report designed by
our cost accountants, which shows the revenues taken in at each station, the
direct expenses by category, and the station's contribution to system overhead.
The latter is then allocated by a formula we have built up over many years, and
station profit or loss is then computed. The revenue and cost data are measured
against such volume statistics as tickets used, airplane departures handled,
passengers boarded, etc. Comparisons with previously established standards and
with prior periods are made. This report, which goes to all field and headquarters supervisors, is watched carefully for evidence of unfavorable trends,
which are immediately investigated. Station supervisors are thus held strictly
accountable for the efficient operation of their own small segment of the business.
Inasmuch as so much of our expense is payroll, we operate on strictly established complements for each location and function. Personnel complements
are developed on a carefully measured work -load productivity basis. Adherence
to such complement quotas is policed by daily reports of employment and
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termination activity and by monthly summaries of the status at each location
and for each function.

...

Forward Scheduling of Trips in Relation to Revenue

Earlier in this article, in discussing the perishable quality of the airlines'
product, there was mentioned the impossibility of scheduling production to
meet demand in the way that a manufactuing company does. However, in a
broad fashion, we do attempt to fit production to expected sales. Our production plan for a future period is the airline schedule, comprising the trips to be
operated in a future period which may run from one to several months. When
a schedule is being prepared, our cost accountants play an influential part in its
construction. Analyses of sales demand are made for the period under consideration. There is then determined how many available ton -miles will be required
to assure us of meeting the forcast traffic volume. The cost men may also advise
on the past profitability of certain services which may be reinstated. They can
advise on how trip service patterns — number of stops, time of day or night,
etc. —may affect trip costs and, consequently, profit margins. They are expected
to, and they do, have the answer to a myriad of questions about the most
economical combination of services to offer.
In such fashion, we prepare a schedule designed to secure for us the most
traffic with the least mileage and related cost. Finding the exact key to this
happy combination is probably an unattainable goal because of the hundreds
of possible service combinations. Nevertheless, cost accounting has largely removed the profit and loss guesswork from scheduling and, as time goes on and
our knowledge of the economics of service patterns becomes greater, the
probability of success in each case increases.
This is not to say that we expect every schedule to be profitable. Because
of wide seasonal fluctuation in traffic volume, we have historically suffered a
loss in January and February of each year and sometimes in March. It is
equally important for the cost accountant to advise us on these winter schedules.
An intelligently planned service pattern will enable us to make economies in
the expense level during depressed periods which might not be possible if the
less economic part of the schedule were ignored or made a side issue.

...

Use and Acceptance of Budgets

Superimposed upon all of our cost reporting is a variable budget system
which has been developed over many years. We budget each item of expense
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for twelve months in advance and adjust the variable elements of expense automatically as the level of production develops variances from the forecast level.
Fixed elements of cost are also changed as required. However, inasmuch as these
are set generally by contractual arrangements or by management policies, the
adjustments are much less frequent. Our experience shows that all departments of the company have accepted budgeting as a helpful aid and that they
take a very satisfying interest in meeting their budgets.
Long -Term Unit Operating Cost Reduction
The true test of a cost accounting program is the results which are achieved.
Our business, in the years since 1945, has experienced the same increases
in prices of labor, material and services which have characterized the whole
American economy. Nevertheless, our cost of producing an available ton -mile
has been reduced 16 per cent over the last ten years. Much of this reduction has
been accomplished through utilizing to the full the many and varied skills of
our cost accountants.
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A Job Order Cost System
for a Heavy Machinery Company
by NELSON J. KEMP
Vice- President, Continental Gin Company, Birmingham, Alabama

A job order cost system for a heavy machinery company is described
in this article. Outlined are the various procedures involved in the
accumulation and distribution of job costs, with particular emphasis
upon the use of tabulating equipment for speed and accuracy. The
system was devised to meet the needs of the company's management
and has evolved in response to these needs.

business conditions require the continuous review of
methods and procedures used in accumulating costs incurred in the production processes. To be useful, a cost system must be flexible and must provide
accurate cost data very soon after the expenditure is incurred, and in usable
form. Needless to say, the cost of obtaining this information must be in
proper proportion to its relative worth. The job order cost system has thus far
best served the requirements of our business. Over the years many changes have
been made in our system in order to reduce the cost of obtaining the individual
job costs on all orders and, at the same time, provide adequate information.
The purpose of this paper is not to detail the entire system, although many
particulars are supplied, or to discuss application of principles in establishment
of job order costs but, rather, to highlight the procedures followed, because
they are successfully meeting the particular requirements of management.
Our company is divided into three sales and engineering divisions as follows:

M

OD E RN CO M P ET I TI V E

I. Cotton gin division — Engineers and
sells machinery and buildings used for
the cleaning and baling of cotton.
2. Industrial division—Engineers and sells
materials handling installations for many
industries, such as mining, lumber, paper,
power plants and chemicals, etc. The
greater portion of these orders requires
a large amount of special engineering.
3. Special products division-- Obtains orders for our plants to manufacture machinery per customer design. Examples
are: machine tools of many makes and
APRIL, 195 7

sizes, peper bag machines, ironers for the
laundry industry, chippers and debarkers
for the lumber industry, and other various types of heavy machinery. Many jobs
are taken at a target price to be later
adjusted after cost experience is available. This division also negotiates contracts with the various Defense Depart.
ment agencies. Many of these government contracts contain price redetermination clauses which provide for revision
of the contract price based on cost experience after a given percentage of the
contract hes been completed.
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EXHIBIT 1

Job Analysis and Parts Requirements
After an order has been received in the sales department, it is forwarded to
the engineering department, along with the estimate detail and customer's specifications. The engineering department prepares the assembly drawings, detail
drawings and list of materials required. A shipping schedule is prepared by
engineers assigned to the sales department. The production order, called a
Route Sheet (Exhibit 1), is completed and released to the production department.
The production department analyzes the order to determine the parts require 1034
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EXHIBIT 2

merits and, by checking the stock record control cards (Exhibit 2 ) , those to be
made for the job. Concurrent with the determination of parts requirements, the cards are adjusted to reflect current order status, inventory, parts
applied and parts available. Current quantity balances are maintained, since all
storeroom requisitions are processed daily as well as the daily reports of own produced stock items. Production orders are then issued for the special items
and the required assembly work and are scheduled through the foundry, machine shop, fabricating shop and assembly departments.
Direct Labor Recording and Completion of Job Tickets
All production orders, prior to forwarding to appropriate manufacturing responsibility, are routed to the tabulating department. In order to accumulate
the various items of cost as they are incurred on the many various orders, we
make extensive use of punched cards and tabulating equipment. For estimating
and pricing purposes, inventory costing, control and profit analysis, it is necessary that we obtain the cost of each individual part produced or purchased by
our factories. The tabulating department immediately prepares pre - punched
Daily Job Tickets (Exhibit 3) for each order. Pre - punched tickets record all
pre - determined information on each production order as follows:
I. Stock or sales order number
2. Production order number
3. Drawing number
4. Operation sequence
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5. Machine class number on which work is
scheduled
6. Labor account number
a. Department to perform work
b. Branch code
c. Direct labor account
10 3 5

The number of tickets pre - punched for each operation is based on an estimate. The tickets are interpreted on the upper margin, so as to be readily readable by shop dispatchers. At the time pre - punched tickets are prepared, a cone
trol card is punched for each production order, showing information outlined
above, together with the date indicated on the order. This card is then filed,
by order number, and serves to maintain a daily control of orders -in- process.
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The production order, together with
the pre - punched job tickets, is then returned to the production department
for distribution to manufacturing res ponsibility.
The pre - punched tickets are used by
the shop dispatchers to record hours of
direct labor performed on each operation as detailed on the order. One job
ticket may record as many as three employee work periods on the operations
but never extends over a week -end or
month -end, as the time thus recorded
is balanced weekly to time recorded
on attendance clock cards. Addition
of direct hours recorded on each job
ticket is made by shop dispatchers and

patchers. Following mechanical verification of the key punching, the tickets
are ready for application of labor and
overhead rates and extension of these
amounts. The tabulating department
maintains a rate deck of punched cards
in which is recorded the current hourly
rate and clock number of each emN.A.C.A. B U L L E T I N

ENGINEERING DAILY TIME DISTRIBUTION

NAME—

DEPT.

SALES ESTIMATE
DATE ORDER
NO.1 N0.

SYMB OLS
Engineering
E
Std. Drawings
Estimate
Layout
L
Misc.
Detailing
D
Lost Time
Tracing
T
Illness
Checking
C
Vacation
Revisions
R
Catalog
Shipping List S
Bill Material M

.

_.

WEEK ENDING
CLOCK NO.

ITEM -DRAWING NO.

SYM. HOURS

TOTAL HOURS
W
A
U
X
Y
Z
K

APPROVED:

EXHIBIT 4

ployee on the factory payroll. The job tickets are merged with the rate cards, in
order by clock number and with the detail job tickets immediately following the
corresponding rate card. By an application known as interspersed gang punching, the hourly rate is punched into each job ticket. The tickets now contain the
labor hours and applicable hourly rate.
Hours of work performed by individual engineers or draftsmen on specific
sales orders are recorded on Engineering Daily Time Distribution Sheets (Exhibit 4) and are forwarded to the tabulating department weekly. These sheets
show the name, clock card number, date, sales order number and direct hours
worked on each order. Punched cards are prepared from the time sheets. From
a master deck of engineer's hourly rate cards, the rate of each engineer is reproduced into the detail cards. Extension of hours by rate is made and punched
into the detail cards on the multiplying punch. The detail cards are reproduced
in order to have a separate group of cards for monthly reports and are then
filed in work -in- process under appropriate sales order number.
The tabulating department is periodically furnished overhead rate per direct
labor hour for each producing department, together with overhead rates for
direct hours performed on machines which carry a premium overhead rate.
This premium rate is applicable to all machines which require a constant helper
or helpers in addition to the production worker. The above rates are maintained
APRIL, 1957
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in a master deck of cards in which is punched the department number or premium machine class number and the applicable overhead rate per direct labor
hour. Subsequent to application of labor rates, the detail job tickets are
sorted in numerical order by departments performing the work. Inasmuch as
machines bearing a premium overhead rate are located in only certain departments, the job tickets for these specific departments are sorted in numerical
order by machine classes. The premium overhead rate card is placed with applicable job tickets. The departmental overhead rate cards are then placed with
the remainder of the detail job tickets and, through the same method of gang
punching, the applicable overhead rate is recorded in each job ticket.
At this point the tickets contain labor hours, labor rate per hour and overhead rate per hour. Calculations of labor and overhead amounts are made
mechanically and punched into each labor ticket through use of a multiplying
punch. The two calculations are made and the results punched into the labor
tickets in one operation. The tickets are now complete and contain all information necessary for supplying job cost labor and overhead, and are ready for filing.
Accumulation of Job Tickets and Distribution of Labor Costs
Immediately upon completion, the job tickets are mechanically reproduced in
their entirety. This provides a duplicate set of tickets from which all supplementary reports are produced, either currently or at some later date, and allows
the original tickets to be filed in the work -in- process file. This operation insures
a minimum lapse of time between performance of labor and filing of record of
it. On completion of the reproduction operation, the original job tickets are
sorted in order by stock or sales order number and production order number
under each stock or sales order. The tickets are filed by hand, inasmuch as the
number to be filed is small.
At this point, attention may be called to the order -in- process control card referred to previously. This card has been filed in proper order number sequence
and, when the job tickets are filed, there must be a corresponding order -inprocess control card. Otherwise check is immediately made to determine whether
or not the detail tickets bear proper order number identification.
Reproduced job tickets covering each week's work are sorted in order by
payroll department and labor account number. Summary is then run to show the
pertinent data necessary for identification and distribution. At the time that
the summary is being prepared, a summary card is punched to record necessary
information for each labor account. The purpose served by creating the summary card is to greatly reduce the volume of cards necessary in processing re1038
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ports furnished to the general accounting department at the close of each month
or accounting period.
Basis of Factory Overhead Rates
The manufacturing departments of our company are classified as productive
departments, semi - productive departments, and general manufacturing departments. Factory overhead cost rates are based on actual direct labor hours recorded and accumulated from individual job tickets. Sometime ago we made
a study of cost difference between costing a representative number of our products through use of individual machine tool overhead rates and average overhead rates for each productive department. It was found that the difference was
negligible and use of average departmental overhead rates has since been adopted.
Manufacturing overhead used for the computation of these rates includes the
indirect labor, materials and supplies and other expense of the productive, semi productive and general departments which are directly connected with production. In order to maintain these rates as strictly manufacturing rates, an expense transfer account is used to relieve general manufacturing departments of
that portion of their expense which is properly chargeable to sales and general
administrative departments. Each productive department rate includes the following:
I. Departmental rate based on the direct
labor hours recorded in the department.

on the direct labor hours in each shop.
4. General manufacturing rate (service de-

2. General shop rate (machine or fabricating shop) based on direct labor hours in
each shop.

partments) based on the direct labor
hours in the factory.
S. Expense transfer rate based on the direct

3. Semi - productive rate (tool room) based

labor hours in the factory.

These rates are furnished the tabulating department and are applied, as has
been described, to individual direct labor hours and summarized monthly.
From this summary, the general accounting department prepares an entry to
debit work -in- process and credit our absorbed accounts. The difference between
the absorbed accounts and the actual manufacturing expenses is the resulting
under- or over - absorbed overhead.
Material Costing and Distribution
Material Requisitions (Exhibit 5), are originated in the shops, covering materials requisitioned from sources such as storeroom and scrap and are passed
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currently through stock control and
cost departments for application to
stock records, pricing and extension.
Each
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EXHIBIT 5

sh o w i n g th e tota l a m o u n t of ea ch

group.

This department prepares

punched material requisitions from the invoices and verifies them for accuracy
as to order identifications and amounts. These material cards are then filed in
the proper order in work -in- process.
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EXHIBIT 6

Detailed Accounting for Reject and Scrap Losses
When items applicable to a production order in process of manufacture are
rejected or scrapped, whether at an intermediate or final inspection, the inspection department prepares an Inspection Rejection Report (Exhibit 6 ) . One
copy of report is immediately forwarded to the cost department, where the
material value of the scrapped pieces is inserted. The copy is then forwarded
to tabulating department which pulls from the work -in- process file the direct
labor and overhead tickets covering operations indicated to have been completed
on the rejection report. A machine listing is then prepared, showing total
amount of labor, overhead and hours accumulated through the completed operations. The amounts per piece through the completed operations are then deA P R I L , 1957
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termined. These unit amounts are multiplied by the number of pieces scrapped
to arrive at the totals associated with the scrapped material.
These amounts are inserted in spaces provided on the rejection report and
punched cards are prepared from the report. When cards are verified, they are
reproduced into another deck to be used at the close of the accounting period
for preparing a tabulation showing total amounts scrapped by the departments
responsible for error. This tabulation is used in support of journal entry charging departments responsible with the amount of scrap loss and crediting vuorkin- process account for labor, overhead and material. Detail scrap cards are filed
with the corresponding production order in work -in- process.
Finished Production Orders and Summarization
As production orders are completed or closed, the original orders are forwarded from the production scheduling department through the cost department to the tabulating department. Completed production orders received by
tabulating department are arranged by stock or sales order number and production order number. Detail labor, overhead, material and scrap cards are then
pulled from the work -in- process file. The direct labor and overhead tickets for
each production order are sorted into order by operation sequence and the job
Tabulation (Exhibit 7) is prepared, exhibiting hours, labor and overhead costs
for each operation and grand totals of material, hours, labor and overhead costs
for the entire production order. When individual job tabulations have been
completed, the entire group of detail cards is placed back in the accounting
machine and a finished production summary is prepared. The purpose of this
summary, which is a two -part form prepared in duplicate, is to record completed
production orders closed from work -in- process account. It shows the following:
I. Stock or sales order number
2. Production order number
3. Total material amount

4. Total labor amount
5. Total overhead amount
b. Grand total production cost

The material requisition cards are sorted out of the group of tickets from
which job tabulations have been prepared. This is accomplished by one run
through an automatic sorter. The material tickets remain in their original
order. job tabulations with attached completed production orders, material
requisitions, inspection scrap reports and original of summary report are forwarded promptly to the cost department. Material requisitions are forwarded
to the cost department with job tabulations, since quantity and description of
1042
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process. To previous month ending balances of labor, overhead and materials
are added, in total, all detail entries entered on punched cards. Total of amounts
closed from work in process are deducted, resulting in the amounts of labor,
overhead and material with which work in process is balanced. Copy of this
summary is furnished general accounting department for reconciling detail work
in process with the general ledger.
As previously mentioned, raw materials, most purchased parts, and stock
items are controlled through use of a stock control card upon which is maintained a current available and on -hand balance for each part. A Unit Price
Card (Exhibit 8) is attached to the back of each stock control card. On the
price card is maintained the latest average unit cost of the item covered by the
stock control card. This attached price card enables the stock control clerk to
cost each requisition at the same time as he is reducing the on -hand balance on
the stock card. The costed requisitions are then forwarded to the tabulating
department.
Costing the Complete Sales Order
The production orders which cover the various items called for on a shipping list are accumulated in the cost department until they have all been completed. When all production orders for a specific sales order are received, they
are processed in the following manner and sequence:
The tabulating department accumulates
and separates the items of expense by
labor, material and overhead.
2. Tabulations are listed on a sales order
summary and completed cost accumulated on the sales order shipping list.
3. The stock control department verifies
the costed stock items with the cost
cards.
4. Items specially made are added to shipping list through reference to the sales
order summary.
5. Complete job costs are charged to cost
of sales when the sales order is invoiced (usually within the month
shipped).

6. The accounting department receives a
copy of the invoice, with space provided for coding of selling price and
cost of the sale.
7. The sales department codes the selling
price on the invoice.
8. The tabulating department prepares a
card for the sale by order number.
9. Accounts receivable personnel record
the selling price in the customer's account.
10. Cost department compares invoice with
shipping list, and debits the cost of
sales account.
11. The total cost of the sale is tabulated
by sales order number and credited to
the inventory of shipping department.

The tabulating department, having punched cards for the cost and selling
price of each sales order, prepares for management tabulated report, Gross
Profit by Individual Orders (Exhibit 9). As required, separate reports are also
prepared detailing gross profit by divisions and various other product classes on
sales coding charts.
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GR O S S P R O F I T S BY I N D I V I D U AL O R D E R S

R P
R P
R P

S
S
S
S

D
D
D
D

376
380
38 2

2055
2062
2063
2066

Sales
275.00
C R
1.00
C R
2.00
C R

Cost
196.35
.73
1.07

.27
.93

302. 00
6 7 2 . 14
625. 00
660.96

17 9 . 0 0
557. 83
428.76
514.33

12 3 . 0 0
114.31
196.24
146.63

C
C
C
C

R
R
R
R

Profit
78.65
C R
C R
C R

C
C
C
C

R
R
R
R

P e r Cent
Sales
29
27
47

41
17
31
22

EXHIBIT 9

A Means For Profit Improvement
Due to the nature of our business, adequate, accurate, and timely cost information for each order is essential to our continued growth and welfare.
The system described has provided such cost information and has revealed unprofitable individual products which were not previously known. In the majority
of instances, corrective measures have since been taken as a result of cost reduction studies instituted. The system has also provided a basis on which to
further our profit objective through selective selling efforts. Routine and
monotonous clerical duties have been eliminated, thus contributing to over -all
employee job satisfaction. Our system is subject to continuous review with the
objective of effecting further improvements which meet the requisites of adequacy, accuracy, and timeliness.
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You Can Control Starting Costs
by FORREST L. HEUSER
Supervisor of Profit Planning, Chassis Parts Division, Ford Motor Company, Detroit, Michigan

Offered here is a discussion of the types of abnormal costs which may
be incurred when a new plant is started or a major modification in
product design occurs. The principles discussed apply equally to any
major product changes or change in manufacturing operation. The
opinion is expressed that abnormal costs associated with major changes
can be controlled.

costs associaT ted with modelof high
changes has been
HE PROBLEM

with most companies for some years.
In early periods of company operations
it was often considered sufficient to
note that, at the start of a model program, manufacturing operations and
assembly lines would be over budget
for a short period of time until machines, dies and parts had been developed to the point where they functioned properly. With the increased
complexity of design and a greater
emphasis on changes in major functional components, the magnitude of
these abnormal costs has increased substantially. For this reason, it is important that every effort be made to
reduce them to a minimum. The basic
approach required is an analysis of
the type of problem confronting management at the time of any proposed
change. Thus, capacity increases or design requirements may be such that a
re- arrangement of present facilities,
additional machines and tools, or even
a new plant, may be required to acAPRIL, 1957

complish the change. These factors
should, of course, be known at the
start of the program.
Solution of the problem requires,
as a first step, analysis of the organization available to do the job. There
are two essential factors that affect
the ability of the organization to assimilate a major changeover:
I. In organizations in which major product
changes are relatively frequent, the principal components of the organization are
staffed with personnel who have the specific job of planning each item required
to accomplish the change.
2. Organizations which experience frequent
changes in product design have developed a flexibility in handling changes
that is not apparent in organizations
which have been producing the same
product for a considerable period of
time.

Thus, if major changes have been
infrequent, a detailed analysis of the
staff and the strength of the organization should be made early in the program. In cases in which the organization does possess facility in assimilating
changes, care should be taken to determine that the proposed change is
1047

of the same scope as those previously
handled. If the magnitude of the
change is substantially greater than
previous changes, an analysis of the
organizational components will be required.
Having established the type of organization available to do the job, the
anticipated cost of doing the job
should be determined. For purposes
of analysis and control these nonrecurring costs may be segregated in
two groups:
I. The additional costs of staff personnel required to plan the job, as well as expenses associated with the planning, may
be classified as pre - production expense.
2. Costs in excess of normal operating levels
which are incurred from the start of production until the normal cost levels are
attained, may be classified as launching
costs.
Planning Pre-Production Expense

The pre - production costs will be
incurred from the start of the program
until the planning function has been
completed. It is vitally important that
these costs be isolated so that proper
cost reduction action may take place
when the planning program is complete. It is also most important to
remember that the pre - production type
of costs will be incurred even though
it may appear to economy minded
people that the planning job can be
done by the existing organization. An
attempt to do the planning work with
people from organizations which have
not been staffed to do the job can only
result in poor planning or deterioration
of existing operations as a result of de1048

priving them of the services which
they normally require. in short, the
tendency to under - estimate the needs
of the pre - production organization in
an attempt to maintain a level of
economy must be set aside. Cutting
cost corners in the pre - production
planning period will most certainly
lead to high costs during the launching
period or, even worse, to a failure to
meet required production schedules.
In developing a pre - production organization, the following organizational segments and factors should be
considered:
I. A planning and expediting group should
be established to develop a detailed time
phased program for each segment of the
operation. Even though certain physical
aspects of the change are not yet well defined, a detailed plan should be prepared
at the earliest possible moment and then
modified as changing conditions dictate.
This will permit the adjustment of other
phases of the planning program for
changes which inevitably affect the overall plan. In developing the program, it
is essential that every phase of the operation be covered. Thus, a detailed schedule for the release of building areas, the
delivery and installation of each machine,
the establishment of stocks of stores in
service areas, etc., should be planned in
advance, with specific dates established
as objectives.
2. A process engineering group should be
established to develop production processes.
3. Plant layout, purchasing, and other service organizations should be established
and coordinated into the master plan by
the planning and expediting group.
4. The development of each of the organizational segments of the pre- production
staff should also be time - phased so that
additional personnel are employed as the
requirements of the job increase.
5. Following the development of this organizational plan, a pre - production budget
may be prepared. The pre - production
budget should be calendarized by month
N.A.C.A. BULLETIN

to reflect the necessarryy build -up in organization. It should also include provision for any major programs planned for
development of machines and tools.

a program of this nature, the flow of
each individual part should be established at the earliest possible date
and completely detailed plans must
be developed showing where the part
is to be procured, where it is to be
shipped, the shipping medium, and
the time of shipment. The expense involved in a program of this type will
be more than offset by the increased
productivity available from well-developed machines.

In any major change, there may be
modification of existing machines or
the purchase of new machines. These
machines require tryout in order to
prove their ability to function. To
the greatest extent possible, it is desirable to arrange for a production -type
tryout of such machines at the vendors'
plant prior to shipment. This tryout
A second type of program which
should not be limited to production
might
be common to the preproducof a few parts but should include a
full eight -hour production run. This tion period would be the establishment
practice will permit detection of ma- of a pilot line two to three months
chine faults in time to obtain corrective prior to the start of production. The
action at the vendors' plant where purpose of this pilot line is to test the
facilities for it are available. As the in -line functioning of each machine
use of automatic and special purpose and its related automation.
machinery increases, this factor beThere are a number of other excomes one of major importance and penses which should be included in
it should be recognized that the cost the pre - production budget. These inof a vendor tryout program is a cheap clude the expense of supplies, tools,
price to pay to assure attainment of etc., required to place the plant in
planned productivity of machines when operation. Although at first it may
they are installed for operation.
appear that the expense of such items
To be effective, the vendor tryout will be relatively negligible, a closer
program must be carefully planned. look indicates that the cost of filling
It will be essential to provide a large coolant tanks, establishing complequantity of parts a considerable time ments of cutting tools for each mabefore normal production is wanted. chine, and the acquisition of other
Thus, procurement of forgings, cast- supply items, will constitute an exings, and other parts from vendors will penditure of considerable magnitude.
have to be advanced. In addition, it The clue to this type of expense will
will be necessary to sequence the flow be provided by a review of the master
of parts through the machine vendors' plan. If the plan is sufficiently dehands so that normal operational se- tailed it will be possible to determine
quences are followed. To accomplish each type of expense required and the
APRIL, 1937
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approximate time when it will be incurred.
After establishment of the master
plan, the planning group will have
three major functions to perform:
I. Maintain the plan on an up to date
basis, revising every segment for each
change in machine delivery dates, product design, scheduled production requirements, etc. By properly revising the plan
required, it will be possible to provide
expedient means for attaining scheduled
production and thus minimizing launching
costs.
2. Provide a detailed expediting service to
assure that all planned requirements are
on schedule.
;. Review the procedures and methods in
effect within the existing production organization to assure that they are adequate to cope with emergency requirements and the planned conditions of
operation. The importance of this function cannot be over - stressed. It is amazing how easily the practices for obtaining material from stores, receiving equipment, or shipping production can become confused and unwieldy under the
conditions which confront an organization
during a major changeover.

The pre - production organization may
continue to exist until some time after
the start of production, as it will be
necessary for some segments of that
organization to provide follow -up and
development service for the production
processes and schedules provided for
in the original plan. By segregating
the pre - production organization, it will
be possible to time phase each of these
programs to the point where the preproduction organization can be eliminated as the job is completed
Pre-Production Planning Will Minimise
in Launching Costs

Launching costs have been defined
as costs in excess of normal levels,
1050

incurred during a starting period. They
generally arise from two major conditions:
Machines and equipment fail to produce
at the planned productivity level. This
results in a condition in which normal
costs are not fully absorbed and overtime or extra shift operations may be required to achieve schedules.
The failure of some machines and equipment to perform their proper function
may require the establishment of temporary operations. This is particularly true
of highly automated operations for which
equipment fails to function properly, requiring considerable amounts of additional material handling.

The cost factors inherent in launching costs are such that the only possible basis for control lies in sound
pre - planning of the starting period. It
is here that the costs of pre - production
planning prove to have been a sound
investment. Although the cost of an
adequate vendor tryout program and
pilot line, as recommended, may appear excessive, their results, in terms
of properly developed machines and
equipment, dies and tools, will reduce
launching costs to a minimum. For
example, one large transfer machine
containing 18 working stations, 25
heads, 1 0 7 limit switches, 130 solenoids and 288 relays must have all
of these items operating in perfect
relationship if the machine is to achieve
its planned productivity level and produce parts in accordance with specifications.
It requires approximately three
weeks of dry running after the machine is installed to determine that it
is functioning properly. Because of
N.A.C.A. BULLETIN

integrated machine operations and
tight tolerances it may require an additional three months for proper development of all cutting tools. When
the machine is functioning, the cost
of production per unit is very low.
However, a failure to function increases costs almost astronomically.
A pre - production planning program
which provides the necessary development time for machines of this type
will certainly save on launching costs.
In cases in which delivery of this type
of machine is delayed to the point
where it is necessary to perform the
development work during production,
the launching costs will be exceptionally high.
The best method of developing a
budget for launching costs is to review
past experience in launching, adjust
it for known conditions — giving due
considerations to the type of preproduction planning program available —
and develop off - standard percentages
by week. Application of these percentages to the anticipated production
schedule from start of production to
the point of time when it is believed
launching costs will be eliminated,
will indicate the approximate amount
of launching cost which may be anticipated. In general, the launching
period should not last more than two
to six months.
Accounting Treatment of PreProduction and Launching Costs

Pre - production costs may generally
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be isolated under a method which
records the basic elements of expense
within the frame -work of the existing
chart of accounts and establishes isolation of these costs by departmental
designation. Launching costs, of
course, become an arbitrary type of
segregation between normal cost levels
and the excess costs incurred during
the start up period. The validity of
the launching cost segregation will depend upon the accuracy of the normal
cost level. Experience may indicate
that the anticipated normal cost level
was either slightly higher or lower
than that employed in segregating
launching costs. However, this is an
after - the - fact - determination and should
not affect the accounting for launching
costs during the start -up period. Preproduction costs should be accumulated
in a special control account and treated
as a period change to income. Launching costs should be segregated from
normal costs by journal entry each
month charging the launching costs
to an especially designated account and
treating them also as a period charge
to income.
Summing Up

In summary you can control starting
costs if you approach the problem in
the following manner:
I. At the start of the program, review your
organization to determine its weaknesses
and strength.
2. Supplement your organization with a preproduction planning and expediting
group to perform:
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a. A detailed planning function for development of the program.
b. An expediting service to assure attainment of program objectives.
c. A review of the procedures and methods, to be available at the start of
production.
d. Establishment of a vendor tryout program for machine development.
e. Establishment of a pilot line for development of in -line operations.

Launching costs will be minimized
to the extent that the pre - production
planning program is successful. Preproduction and launching costs must
be isolated from normal expenses so
that they may be recognized as the
source of profit variances.

Good Order Will Cut Office Cost and Increase
Effectiveness
by W. MARKS ALEXANDER
Group Supervisor, Office Management Department, Tennessee Eastman Company,
Division of Eastman Kodak Company, Kingsport, Tennessee

The cost accountant is always working towards reduction of cost in
the production department. In this article the author tells the cost
accountant: "Begin first with yourself. Is your office in order?'
Whatever contributes to the most effective use of time in the office
contributes most significantly to the reduction of cost in the of ice.
f

can be carried on in such
B large volume
as we have it today
USINESS

only because by reason of experience
and directed effort we have arrived at
orderly routines for achieving our objectives. A high degree of correlation seems to exist between good order
and success in any activity or undertaking, whether it be in running a
business, in running an office, or in
managing one's personal affairs. Rarely
do we see an individual who takes
good care of the home he lives in,
who takes pride in the appearance and
the arrangement of the place where he
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works, and who proceeds with his activities in a logical and uncluttered
manner who is not also considered a
successful individual. Almost without
exception order is a mark of identification of an efficient operation or of a
well run department. It carries over,
too, into our mass production processes. We associate orderliness with
any successful, large -scale undertaking.
It behooves us then, to examine this
subject of order. We should dissect
it, see just what it is, and how it can
be made to work for us, particularly
as it applies to the work in an office
N.A.C.A. BULLETIN

When Order Falls —and When It Exists

cards which were not in their proper
place. Because these cards were out
of order, there was wasted time, delay, and work paid for with no productive results. Disorder and effective work simply do not go together.

Order in its usual sense means to
put persons or things into their proper
places, especially in relation to each
other. In the office, persons and things
represent two essential ingredients of
An office is in good order when a
office work, time and material. Time
harmonious relationship exists beis the most valuable of the two and it
tween the worker and his work, beis the most costly. Approximately 85
tween the worker and the tools he
percent of the cost of running an
works with, and between the worker
office is represented by the cost of
labor, i.e., time. The materials of the and the people he works with. It is in
office—desks, supplies, office space, good order when a proper balance
exists between the volume of work to
communications equipment, etc. —repbe done, the time a worker has to
resent only 15 percent of the cost. So
handle that volume, and the facilities
whatever contributes to the most effeche has to do the job with. It is in
tive use of time in the office contribgood order when the purposes for
utes most significantly to the profitable
which it exists can be achieved with
operation of that office.
a minimum of effort and with maxiThere is nothing that cuts down on
mum results.
the effective use of time like disorder.
Getting an office in truly good order
Suppose you start to dictate a letter
is
something which must be worked
without all of the needed information
at hand. You send to the files to get towards with patience and persistence.
a folder while you wait and it is found It is not something achieved over
that the folder is out of place. Time night. Routines have to be pruned and
has twice been wasted, in the first in- simplified over a period of time.
stance because the materials were not Workers must develop habits of orderin order before you started to work liness, dependability, and team play.
and, in the second instance, because The most satisfying arrangement of
the physical layout must be developed.
the materials were out of order when
There must be persistent effort on the
you went to get theirs. Here is another
part of all to remove all obstacles
typical example. In one office, a rewhich cause unnecessary waste and deport went out on Friday which should lay.
have gone out on Thursday because
There are four requirements for
the figures would not tie up. Through getting and keeping good order in the
poor work habits, someone had in- office to which the remainder of this
advertently laid aside three ledger paper will be devoted:
APRIL, 1957
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I. Eliminate the unnecessary.
2. Get the necessary in its proper place.
3. Use the best tools for the job.
4. Keep a proper work balance.
Eliminate the Unnecessary

The first requirement is to eliminate
the unnecessary. This is the first step
towards bringing order into any setup.
This means, "Clean house!" Get rid
of the things that are not needed or
not used. Then you can focus your
attention wholeheartedly upon the
things that remain, the important
things. Many methods analysts find
that, when they are given an opportunity to effect a complete reorganization of an office setup, the easiest way
is to go through the office first and get
rid of everything that does not contribute to the main function of that
office — old files, pieces of obsolete
equipment, desks that are not being
used, and work, too, i.e. functions
that should not be in that office. Once
this is done, one may go about getting an orderly arrangement of the
things which remain. The wheat is
thus separated from the chaff.
To achieve the results we want, we
must get rid of the clutter. How
many things do you think there are in
the average office which are unnecessary and which only take away from
the simplicity of the office operation?
Why do we have to have four or five
calendars hanging around the wall
when we cannot possibly use but one?
Why do we have to have so many
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little "3 x 5" card boxes sitting around
on tops of desks when they have not
been used for six months? How much
junk do we have stacked away in our
desks or in our files that we never
use? Reference books that we never
refer to are kept in a "handy" place.
Engineering drawings occupy prominent surfaces for months and are
never disturbed. "Must" reading,
such as trade magazines and bulletins,
accumulate on our desks. Such trivia
as these only interfere with our use of
the things we need to use.
Further than just getting rid of obvious clutter, we also need to clean
out our "pockets ". Just getting the
unnecessary things out of sight is not
good order. Most of us are great
keepers. We hate to throw things
away. It is surprising how much stuff
we have around that is not good
enough to keep and too good to
throw away. So what do we do? We
send it to the storage warehouse. The
only trouble with that is that very
little ever comes out of a storage warehouse. It just keeps going in. There
are many, many instances in which
it would cost less money to give an
obsolete piece of equipment away than
to store it. You keep it for ten years
and then do the thing you should
have done in the first place —get rid
of it.
We are the worst offenders when
it comes to old records. We are so
anxious to have something that will
prove that we were right in what we
N.A.C.A. BULLETIN

did that we keep old records interminably. But this practice has unforeseen
results in terms of unwanted accumulations. Get rid of the things you
do not need.
Get the Necessary in Its Proper Place

The second requirement for good
order is to get the necessary things in
their proper place. It is an old and
almost trite expression —have a place
for everything and everything in its
place. It is still a good rule to follow.
It is conducive to the kind of order
we like to have. However, this rule
needs modification. Not only should
you have a place for every necessary
thing, but the place selected should
be the best place. For example, in
one office two girls were so burdened
with their work that it looked as
though a third girl was going to be
needed, though it was recognized that
there was not a full work -load for
three. Two of the girls regularly
answered a teletype machine. But, in
order for one of the girls to act as
a receptionist and for the other to attend to secretarial duties, they were
stationed about twenty feet away from
the machine. In addition, they were
trying to work with an order buggy
which "sat" halfway across the room.
This arrangement had existed for six
years. They were working with the
necessary things but these things were
not in a proper place. By changing the
physical arrangement, the work -time
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requirement was reduced by 30 per
cent and the need for a third girl was
eliminated.
This principle of getting the necessary things in their proper places
applies to office routines, too. In
work simplification, you try first of
all to eliminate. Failing that, you try
to combine or change the sequence.
You ask yourself the question, "Is the
necessary thing being done in its
proper place ?" In establishing this
and following up on it, it is essential
to consider existing conditions. As an
example in this area, a few years ago
we were writing a bill of lading and
a shipping notice out in the plant. The
invoice covering these items was written in our central administration building. We determined that, with very
little delay, we could write in the
same operation, the invoice, shipping
notice, and bill of lading, so we moved
the invoice writing out into the plant.
Immediately, we gained a number of
advantages and have continued to operate that way for several years. However, conditions have changed and we
are now shipping so dose to production that there is some evidence that
the few extra steps involved in doing
the billing at the same time that shipping papers are prepared may be delaying us in getting our shipments out.
Invoicing is a very necessary step, but
we may not be performing the necessary step in the proper place.
Having a place for everything brings
in the space problem. Frequently we
1055

know that we could work out a more
orderly arrangement if we only had a
little more space. It is extremely difficult to have good order where there
is an inadequate amount of space.
Crowded conditions always breed congestion and confusion. Minor irritations between employees creep in more
readily. Errors multiply. And such an
atmosphere is not conducive to good,
clear thinking. I have seen that situation exemplified in a comparatively
small office. This office of approximately 12 people acted as a hub or a
control center for six to eight different departments. Information passed
through the office, was processed there,
and passed out to one of the other departments. Daily and hourly schedules
had to be met. Information was constantly coming and going. Because
this activity had increased greatly in
a comparatively short time, the office
became entirely too small and an unsatisfactory condition existed.
When a larger working area was obtained, many of the problems cleared
up. A place was provided for everything and everything was put in its
proper place. "In" and 'but" boxes
were properly labeled. Specific places
were assigned for finished work. Supplies were put in order. An orderly
flow of work was effected. In this
case, having sufficient space went a
long way towards clearing up many
of the problems with which the group
was confronted.
There is a danger, however, that we
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may use a supposed lack of space as
an excuse. Before we complain too
much, we must be sure that we are
making the best use of the space that
we have. Frequently, space is not the
problem. Making the right use of
space may be the real problem.
Use the Best Tools for the Job

And now the third requirement!
To have truly effective order, the necessary things should also be the most
appropriate ones for the purposes for
which they are being used. The tools
being employed should be the ones
best suited for the job being done.
Otherwise, time, energy, and, therefore, money, is being wasted. A retail
credit company was faced with a
crowded office situation. It was adding
men to its staff. Though most of the
men spent approximately 60 per cent
of their time in the field, it still was
necessary for each man to have a desk
to write up his reports, keep his
papers, and make his headquarters.
The company found its answer to the
most appropriate tool in a small 30"
x 40" steel desk with a right handle
pedestal. The new desks were all that
the men need but not more. By discarding the older, oversized desks it
was possible to accommodate added
staff in a most satisfactory manner. A
desk was necessary but it needed to be
the best tool.
Determining what is the most effective tool to use in any situation is the
N.A.C.A. BULLETIN

task which is testing the metal of the
progressive supervisor today. To borrow a term from football, it is the
option play of the office. Should you
discard all of your manual typewriters
to put in electrical ones? Should you
go for the big one in the digital computer or should more numerous smaller
units be used? When does it pay off
in morale, production, and employee
satisfaction to re -do the office building
and put in new office fixtures, lighting,
and equipment? Suffice it here to
say that, in the midst of a clerical
shortage and an evolving new electronic era in the office, nothing but
the tools best fitted for the job will
enable us to keep pace.

and he can easily become a morale
problem. On the other hand, neither
is the employee who is overworked
an effective employee. If he dreads to
come to work for the day, if he must
fight his work and never get the feeling of solid accomplishment, he is
not likely to perform his work at the
level of which he is capable. Good
balance in the work of the office provides for the orderly flow of work so
that there is no wasted motion, wasted
time, or wasted use of human energies.
If the office is "in order" in other
respects, it is less likely to be in disorder in this respect.
A Word of Caution

A word of caution must be given
here. As desirable as it is, good order
A fourth requirement for good order is not an end in itself. It is only a
must be mentioned. There must be a means to an end. It facilitates and
proper balance in the work of the motivates work but it does not do the
office before it can be said to be in work. An accounting department may
good order. Each employee needs to appear to be in excellent physical
know what he is supposed to do, how order, but this is not the measure of
well he is supposed to do it, and how
its success. The presence of an orderly
well he actually does do it. The volarrangement is no more an assurance
ume and complexity of work he is
of an effective organization than a
supposed to handle should be within
the limits of his capabilities. It should carefully drawn organization chart is a
measure of the men whose names apbe neither greater nor less.
We know that an employee without pear on the chart. The contention of
a good full day's work is usually not this paper is that good order is the
a happy employee, much less a pro- first requisite for getting in a position
ductive one. With time on his hands, to do good work. It is the medium
he is not likely to do his work well, through which good work flows. This
he is a deterrent to fellow workers, idea has broad application, whether to
Keep a Proper Work Balance
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an individual, a department, or a
corporation.
The Individual's Task

Good order starts with the individual, his desk, his work place, his
methods of work. He sets the example. Let him get these in order and
the contagion of it spreads to others
about him. So, if you would get your
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department in order, begin first with
yourself. Take a fresh look at the
things about you which may have become commonplace to you but which
fail to meet the standards of true
orderliness. Do I need it or not?
Should it be here or there? Is it the
best I can get for the job? Does it
help or impede? Observation followed
by decision, then action, starts one on
his way.
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Notes01f eyrrent ReadjIfy
Books
Cost Accounting
Adolph Matz, Othel 1. Curry and George W .
Frank, South - Western Publishing Company,
Cincinnati 27, Ohio, Second Edition, 1957,
838 pp., $5.20.

Stressing uses of cost accounting, this revision proceeds from "fundamentals of cost
accounting ", "elements of cost" and "process
cost and estimating procedures" to "budgetary control with standard costs' a nd "cost
and profit analysis for decision - making purposes'. The last -named section deals with
distribution costs, analysis of gross profit,

of the budgetary process in departments and
agencies of the United States Government,
this volume is also comprehensive in its
approach and seeks to deal with the history
(briefly), principles, and practice of budgeting in government u nits as such. The legislative part in the bu dgeting process is not
neglected. The author has been associated
with the U.S. Bureau of the Budget, the
Pennsylvania Joint State Government Commission, and the Department of Economic
Affairs of the United Na tions.

break -even points, profit - volume relationships and differential costs, as well as with
direct costing. The endeavor has been to
offer a comprehensive text, well - supplied

The Law of Accounting and

with exercises.

George S. Hills, Little, Brown and Company,
Boston, Mass., 1957., 338 pp., $10.

Financial Statements

Cost Data for the M anagement of

Written "to provide a useful reference work

Railroad Passenger Service

for both lawyers and accountants who are
engaged in the preparation, use, and analysis
of financial statements', this work is supplied with numerous (the temptation is to
say "innumerable ") case citations. It first
identifies the legal basis of accounting, e.g.,
"judicial recognition of accounting principles and practices", and goes on to legal
considerations relating to principal balance
sheet a nd profit and loss items.

Dwight R. Ladd, Harvard University, Graduate School of Business Administration, Div. of
Research, Boston, Mass., 1957, 345 pp., $4.50.

There is a comment in one of the cha pters
of this book that "railroad costs . . . are
based almost entirely upon the records of
expenditure which are not necessarily the
same as costs and there appears to be little
control over costs as such." The study represented here points a wa y to a more positive viewpoint. Chapters run from "the
working environment" and "building blocks
for costs' to "costs in evaluating regularly
scheduled services," etc. Experience of individual railroads is reflected throughout,
as in an exhibit listing the periodicity of
"reports on individual train costs' where
these are made up.
Government Budgeting
Jesse Burkbead, John Wiley 6 Sons, Ltd., 440
Fourth Ave., New York, N . Y. , 1956, 498
pp., $7.50.

Heavily weighted towards the development
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Income Tax Procedure
1. P. Sherwood and C. Rollin Niswongrr,
South- Western Publishing Co., Cincinnati,
Ohio, 1937, 114 pp., with forms, $3.00.

Very much a work -book, this material is
offered at a timely moment. It relates to
both individual and corporate taxes and to
such tax - related topics as witholding requirements. Return forms and withholding
tables are included. T he entirety is divided
into eight "units" for study, the final one
relating to "minimizing income taxes ".
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SELECTED ARTICLES FROM ACCOUNTING PERIODICALS
CANADIAN CHARTERED ACCOUNTANT, February, 1957 (Chartered Accountants Building, 69 Bloor St, East, Toronto 5, Ontario, Canada, single copy $.50)
Accounting in the Construction Industry. W. M. Kerney.
THE CONTROLLER, February, 1957 (2 Park Avenue, New York 16, N. Y., single
copy ;.50)
Setting Earnings Standards for Decentralization Operations. John W. Wright.
An Evaluation of Direct Costing. Frederick J. Muth.
We're Easing into Automation. George J. Kelley.
JOURNAL OF MACHINE ACCOUNTING, February, 1957 (6109 N. Karlov,
Chicago 30, Illinois)
Industry and the Automated Future. John Diebold.
Magnetic Ink Character Recognition.

The Pulsebeat of Industry — 1957
Business Forecast
McGraw -Hill Editors, McGraw -Hill Publishing
Company, Inc., 330 West 42nd Street, New
Yo rk 36 , N. Y. , paper bound, 1937, 76 pp.

Following introductory material —a discussion of where we stand now which capsules
the story of 19 56 -28 lines of business are
profiled here in terms of immediate past and
of future prospects. The presentations run
from two to three pages apiece and are, in
some cases, illustrated by graphs and tables.
They are authored by trade association editors in the respective fields. As an exa mple
of illustrations, where introduced, the write up for chemical process industries included
a 1946 -56 chart of value of output and a
table of "how the chemical process industries spend their equipment dollars ".

The Tax on Accumulated Earnings
Robert S. Holzman, The Ronald Press Company, 15 East 26th St., New York 10 , N. Y. ,
1956, 136 pp., $10.

Noting a t the sta rt tha t the Federal tax on
accumulated earnings of companies, formerly Section 102 of the Internal Revenue
Code a nd now amended by other sections,
is more a "tax on hoarding," this study
traces the history of the problem from
1913 on. In Chapter 2, there is a n exten1060

sive list (43 pages) of court cases for each
of which are presented in brief the justification advanced for earnings retention and
the court finding. The book is supplemented
by a bibliogra phy and an index of la w and
rulings.
The Role of Factoring in Modern
Business Finance
Clyde William Phelps, Commercial Credit
Co., 14 Light St., Baltimore 2, Maryland,
1956, Paper Bound, 70 pp.

Called "Studies in Commercial Financing
set in the education of executives and the
nomics professor at the University of Southern California and issued by the educational
division of the well -known credit company
publishing it. The a uthor ha s attempted to
tell, among other pertinent information,
"what factoring is, what it does in terms of
functions performed, how it may be used
advantageously, a nd by wha t kinds of business firms." Costs of and trends in factoring
are dealt with in closing chapters.
Factors in Effective Administration
Charles E. Summer, Jr., Graduate School of
Business, Columbia University, New York 2 7,
N. Y. , 1956, 286 pp., $3.25.

The field of enterprise administration bears
on the accountant in at least two areas of
interest: the ca rrying ou t of his own work
N.A.C.A. BULLETIN

SELECTED ARTICLES FROM BUSINESS PERIODICALS
ADVANCED MANAGEMENT, February, 1957 (74 Fifth Avenue, New York I I ,
N. Y., single copy $35 to members, $1.00 to nonmembers)
The Span of Control — Fact and Fundamental Principle. J. L. Meii.
Notes on General Theory of Management. Waino W. Suoianen.
Mathematical Models of Management Significance. B. E. Goetz.
COMPUTERS AND AUTOMATION, February, 1957 (Berkeley Enterprises, Inc., 513
Avenue of Americas, New York 21, N. Y., single copy $1.25)
Industry and the Automated Future: Problems Along the W ay. John Diebold.
MANAGEMENT METHODS, February, 1957 (22 W est Putnam Avenue, Greenwich,
Conn., single copy $.50)
A Simple Warehouse Tagging System Prevents Costly Errors.
People: Key Cost of Doing Business.
THE OFFICE, February, 1957 (232 Madison Avenue, Now York 16, N. Y., single
copy $.35)
How to Build a Comprehensive Forms Control Manual. Ray Marien,
OFFICE EXECUTIVE, February, 1957 (132 West Chelton Avenue, Philadelphia 44,
Penna., single copy $.50)
Basic Principles to Follow When Buying Insurance. Merle D. Randle.

and the evaluation of management perform No. 1 ", this work is authored by an eceedge", "attitude" and "ability" factors in
ance as a whole. Here examined are factors
which may or may not contribute to the
making of a successful administrator and a
development of discussion as to goa ls to be
part of universities in this process. "Knowladministration are dealt with.

Technical Writer
Dorothy H. Veon, Research Publishing Co.,
Boston, Mass., 1937, Pamphlet, 36 pp., ,ii.

A tract -size, quickly -read pamphlet identified as No. 13 in the publisher's "American
occupations" series, this monograph defines
the technical writer, describes his work
(which is various through the American
economy), and sources of information and
self- improvement. Job opportunities in
certain fields are also touched on. A brief
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bibliography is appended. (Mention is made
of the N.A.C.A. Bulletin as of value to
technical writers in its special field.)
A Basic Bibliography of Morketing
Research
Hugh G. Wales & Robert Ferber, American
Marketing Association, 77 E. Monroe St.,
Chicago 3, Ill., 1936, 164 pp.

In an area which perhaps does not over -lap
with industrial accounting but quite as
certainly makes contact with it in the
budgeting and forecasting phase, this study
"attempts to provide those interested in
marketing with a relatively short, up -todate and annotated set of references in
. . , marketing research." The arrangement
is topical, with listings alphabetical by
author. Main divisions are into background materials, techniques, areas of research, the research report, research administration, and "miscellaneous aspects."
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AalowIffiffilforMarkilfeSetupZ7iXe
BASED ON AN ACCOUNTING PROCEDURE SURVEY
FA C E D W I T H T H E need for a more careful
analysis of machine setup costs, one member of N.A.C.A. inquired as to current
practice of other members in accounting
for their setu p costs. A review of the cu rrent accounting literature brought out a
number of general principles which could
provide worthwhile objectives in developing cost accounting procedures. These general principles recognize that, by nature,
setting up a machine often occurs at irregular interva ls and for varying lengths of
production runs. To this extent, it tends to
be more of a fixed or semi -fixed cost than
a variable cost. Recommendations, therefore, appear in the literatu re for separation
of setup labor and overhead from general
production labor and overhead and a similar breakdown of variances. Perhaps quotations from two textbooks will serve for
illustration.

Estimated Labor Cosfs —Setup Cost
"Set -up cost is separated from the
regular operating labor cost so that the
total setup time may be calculated on
the basis of the number of pieces to be
made on the order. Regular operating
labor cost per thousand tends to remain
constant, no matter how many pieces
are made."
(Cost Accountant Handbook, Theodore
Lang, Editor, Ronald Press, 1944, p. 595)
Estimating Overhead Costs—
Setup and Operating Rates
"If a high degree of precision is desired in the cost estimate, it is common
practice to establish setup burden rates
as well as operating rates for overhead
costs in a given production center. In
addition to segregation of setup overhead from operating overhead, it is
sometimes advisable to break down the
operating rate for machine overhead
into two parts, recognizing that some
items of overhead do not change much,
if at all, as the rate of output or ac1062

tivity fluctuates. In other words, segregation of fixed overhead costs may require the use of two rates or calculations for overhead costs: a standing
machine rate (calculated from the relationship of fixed overhead to nominally
available operating time) and a running rate (calculated from the relationship of the variable overhead to the
time the machine is operated at regular
speed). In making cost estimates to
aid in price or output decisions, it is imperative that some segregation of these
dissimilar types of cost be made; the
establishment of both standing and running machine rates make possible more
precise estimates for purposes in which
differential rather than normal costs are
required." (Ibid, p. 599)
Setup Variances
"The variance between actual and
standard cost of machine setups, size
changes etc. is sometimes included in the
delay variance. Because it differs in reason, however, being attributable in part
to the production scheduling department,
it deserves to be segregated from the
delay variance, which arises from mechanical difficulties, material shortages, and related intra- departmental causes." (Standard Costs for Manufacturing, Stanley
Henrici, McGraw -Hill, 1953, p. 198.)
Recognition has been given to the element
of time in the above descriptions and a
separation has been recommended of the
fixed and variable elements in setup costs.
Little attention, however, seems to have
been given to physical performance factors.
From the replies contributed by members
to this question, accounting treatment is influenced to a considerable extent by the
basic reason for incurrence of the setup
cost. Illustrative of this is the distinction
made between the original machine setup
which may apply to a single piece or a
number of pieces in a job run and subsequent additional setups made necessary by
poor planning, poor scheduling, machine
breakdowns and other similar factors.
N.A.C.A. BULLETIN

A second basis for variation in accounting
treatment seems to center around the question of who does the setting u p. Where it
is done by the machine operators, themselves, there appears to be more inclination
to treat the cost a s direct la bor bu t, where
a special force of setup workers is employed, there seems to be a greater tendency
not to include it as direct labor but to
charge it to indirect labor or to overhead.
In any analytical breakdown made, however, the needs of the individual company
for cost control data, inventory valuation
data, pricing data and data for equipment
replacement decisions etc. determine individual requirements. Some of the different
ways in which these requirements are met
can be seen in the following nine replies.
Question asked —What practice is followed
in accounting for setup time through
job cost cards?
Replies received—
Reply No. 1
In our operation, there a re two types of
setup, one being the setup per piece which
is shown as a standard operation on the
routing and operation card a nd included in
the computation of the standard cost as a
direct labor operation, while the other is
that necessary for a job run but not for
each piece. The latter is, I believe, the setup referred to in this accou nting procedure
survey. It is defined in our cost accounting
manual as "setup performed by machine
operators which is necessary to production
job operations but which cannot be charged
per piece to each like pa rt produced. This
includes all machine setup operations and
removal of setups in machining departments
by operators. It also includes time spent
in prepa ring tools, jigs, or equipment preparatory to or subsequent to productive operations. The time required for operations
necessary to adjust and maintain an original
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production job setup should also be charged
to this account."
W e classify this setup with a group of
accounts termed "direct labor variations."
Others in this group, which in job cost
systems are often inclu ded in the charge to
the job, are re- operation, work area cleanup,
and job credit. Direct labor variations are
reported by account number and department
and for purposes of the incentive pa y plan
in effect is some of our pla nts, are considered direct labor.
For operating statements setup cost, with
the other direct labor variations expense, is
included in direct labor cost. However, in
the computation of product costs, only the
time shown for sta nda rd operations is u sed
as provision for setup cost is made in the
labor ra te i.e. in computing the ra te to apply to the direct labor time, the total cost
for all direct labor (including labor variation accounts) is divided by the hours reported as direct work (excluding direct
labor variations) on the product. This
method results in spreading setup cost in
each department over a ll production in that
department.
As ours is a multiple plant operation with
standard cost systems in some plants and
job costs in others, we had to adopt a method
which would result in uniform labor classification in all plants. Therefore, because
setup time is usually difficult to separate
from direct work on the product in labor
reporting for job cost systems, we believe
that we achieve greater consistency in our
operating statements by handling setups as
a direct labor cost in all plants.
Reply No. 2
A sta ndard time allowance is determined
by engineers and is routed separately from
the standard time allowance for the production cycle time on those processing operations which requ ire ma chine setup. The
first setup required is classed as direct labor.
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Labor costs of subsequent setups that are
required by reason of poor pla nning, poor
scheduling of material, machine break -down,
etc. are reflected in the labor variance. Direct labor for the first setup is charged to

that should be used, or whether changes, in
some cases, have to be made after it has
been definitely established that this rate cannot be met."

inventory (production in process), using
the standard time allowance extended at the
departmental standard labor and burden

We consider setup direct labor. Standards
are established for each setup on each
part on every direct operation in the same
manner as are production standards. The
standards time for a setup, which appears
on the route sheet with the produ ction standard, is allowed when a setup occurs and
is added to the product of the production
standard and the number of pieces completed. The total standard time from both
setups and produ ction is compared with the
actual time tak en to obtain the performance
or efficiency percentage for each employee
working on direct labor. Direct labor employees pu nch one job card for ea ch operation of each part and, since this card includes standard time allowed for both
setup, if any, and pieces produced, there is
no separation of total standard time into
setup and production.
For costing and inventory purposes, the
setup standard is prorated over a standard
lot size and the pro rata share of setu p time
per piece is added to the production standard per piece to yield a single standard
which appears on our standard cost card for
the part. This standard cost card is used to
extend produ ction reported for a period to
obtain the charge to inventories. The same
standard, combined with those for other
parts and other operations, is used to determine the charge to cost of goods sold.
Obviously, standards for both setup and
production are changed as methods, tooling,

rates.
Direct labor a nd overhead a re charged to
the cost of goods sold based on cost cards
which use the same standard time allowance
from the master routing, extended at the
standard departmental labor and burden
rate, prora ted to each pa rt over the normal
or standard lot quantity made.
Reply No. 3
The method tha t we a re u sing a t present
includes the setu p a s part of the direct cost
of the individual piece, but the variance is
properly reflected and referred to in the
individual group. On all parts that are
manufactured, an economical run has been
established and this is set up as being
the setup quantity. The route sheets are issued showing so much for setup and so
much for run time of the individua l pieces.
For our costing purpose, we establish a standard cost rate which is used for establishing
the cost of the part, and this cost is reflected in the compilation of the unit cost.
However, for payroll purposes, we have
what we call a shop cost which can be
either higher or lower, and a comparison is
made when ea ch piece is produced by comparing this shop cost against the cost standard previously established. By this method,
we definitely know through our variance
account whether production control department is scheduling into the shop the correct
quantity that has been established as the
economical run. It also allows us to view
the standards that we are currently paying
for, and allows us to see if the cost standard
that was previously established is the figure
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Reply No . 4

etc., are changed, in order to measure performance accurately. If standards for costing and inventory purposes were similarly
changed, there would be a different problem
of cut -off in inventory costing to insure that
inventories were relieved in the same amounts
that they were increased. To avoid this
N.A.C.A. BULLETIN

problem, our costing standards are frozen,
i.e., they are not changed as standards in
the shop are adjusted to reflect changed
tooling, methods, etc. We have, as a result,
two sets of standards, one u nchanging used
for costing and the other modified as shop
circumstances dictate, reflecting current methods. Cu rrent cost for a pa rt is ba sed u pon
shop standards and variances applicable can
he those experienced on cost standards modified by the difference between shop and
cost standards.
Reply No. 5
In our company, machine operators set
up their own work . We prefer to consider
setup a s direct la bor and to merge the cost
with the operating time. However, if we
had a separate corps of setup men, we
would be inclined to go along with the
minority of accountants who consider setup
indirect labor, as we believe that it could
be better controlled a s an item in a budget
of factory expense.
Our standard costs include an allowance
for setup based on normal runs, and the
difference between the actual run and normal, or the total setup as taken compared
with setup allowed, reflects in direct labor
variance. However, we do attempt to control setup by statistical analysis. It is a
relatively simple matter to accumulate and
compare the setup allowed with the setup
taken, especially if the allowance and the
elapsed time appear on one card.
Reply No. 6
Because of the nature of our products, we
have found it not only satisfactory but a bsolutely necessary that setup costs be included as departmental overhead charges
rather than direct labor charge. Our jobs
are usually built to customers' specifications
and the number of setups required in the
course of a day does not lend itself to a
direct labor operation for setup.
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Reply No. 7
In our company we manufacture twenty
to thirty thousand relatively small precision
parts. Costs are accumulated on an actual
basis for ea ch produ ction run a nd, on completion, they are taken into inventory at a
predetermined standard cost. Any variances
are reflected in cost of sales.
W e treat all setup time as an overhead
expense. Most machine setting is done by
regular setup men, although some is done
by the operator, group leader or foreman.
Each foreman has a budget, one item of
which is setup time, and the actual hours
spent on this work a re compa red with the
budget allowance. We ha ve fou nd this the
best method of controlling our setup costs.
Reply No. 8
We accumulate costs for various parts by
the use of Powers cards. The total labor
cost is accumulated through the use of these
cards by operations and is used both for
pricing inventory and costing.
We ha ve a standard, and accumulate an
acttal, for setup time separate from the direct labor running time. This cost is included in our unit cost and in our inventory
prices. We use standard ru ns and find little
difficulty with variance in cost which may
be due to the setup time being applied to
different quantities run.
Reply No. 9
Du e to the type of ou r bu siness a nd the
fact tha t we follow a job order cost system,
I am reluctant to offer an opinion on the
subject in question but do lean to a standard
for setup time separated from the cycle time
because operating with a setup time standard you will be provided with a setup
variance, which brings to light very quickly
any departure from standard ordering quantities. In the case at hand, it seems to me
there is no alternative but to charge setup
time to overhead.
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