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Installing Direct Costing
in One Division of a Company
by RICHARD K. PORTMAN
in an established corporate enterprise is more
Ithan just a change in an accounting
technique. Its very consideration implies
NSTA LLIN G DI RECT COS TING

that financial management is seeking better operating tools. Working out the
details of an installation, therefore, necessitates careful analysis of the impact
of each phase of the costing method on the traditional operating and financial
reporting. This article will trace the steps and techniques employed to install
direct costing in the Carton & Container Division of General Foods Corporation.
General Foods is one of America's great corporate enterprises, with 14 divisions selling more than a billion dollar's worth of varied food products each
year. Carton & Container Division, located in Battle Creek, Michigan, provides
a majority of the packaging materials for these food items, in addition to selling
to outside customers in order to use its productive capacity to best advantage.
Carton & Container Division sells to its customer divisions at market prices and
is measured on its profits at these prices. Generally, the various divisions may
use whatever setups they desire in their accounting activities, so long as they
conform, in broad principle, to the corporate policies. The corporate headquarters in White Plains, New York, issues chart of account and procedure manuals
to insure general uniformity, but even these contain exceptions applicable to
specific divisions.
Demonstrating the Merits of Direct Costing
The change to direct costing in this division of General Foods becomes an
example of corporate flexibility when the observer realizes that most of the
other major operating divisions of the corporation remain on absorption costing. In other words, General Foods made the wise decision that what is best
for the majority of the units is not necessarily the best for all.
While the wisdom of using absorption costing at other divisions was, and
still is, seen by the corporate management, a detailed analysis points up the
RICHARD K. PORTMAN, Kalamazoo Chapter (Cleveland, 1940) is Controller of the
Carton & Container Division, General Foods Corporation, Battle Creek, Michigan. Mr.
Portman, a previous contributor to the Bulletin, is Past President of Kalamazoo Chapter
and is currently a National Director of N.A.A.
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differing situation at Carton & Container. This is the analysis presented to General Foods management to obtain their approval for the change at Carton &
Container Division.
Most customers of the container division are General Foods units, most of
which reach peaks in packing or shipping during the summer months. Since the
carton plant cannot, for example, produce in April alone all of the cartons necessary for April packaging, production must begin the previous November for
this peak month. An inventory buildup is thus inevitable. On a particular low margin product, under the absorption costing system, there was three times as
much standard fixed overhead absorbed during the production period as there
was gross profit reported when the cartons were shipped. As a result, the division profit and loss statement showed greater profits in the period of high
production and low sales than it showed in the higher sales low production
months. As can well be imagined, this led to highly unusual figures for management to study. Direct costing corrected this particular situation. It can be noted
here, as a matter of interest, that opponents sometimes cite seasonal peaks as
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an objection to direct costing; in this case, this influence actually helped lead
to a direct cost system.
With relatively narrow manufacturing margins such as those encountered
by this division, great emphasis must be placed upon small cost and volume
fluctuations. It is true that standard cost systems can show variations in cost in
their true light. However, under direct costing, variations in volume (either unit
or dollar) are more sharply defined. This, then, became a strong point for
direct costing at Carton & Container.
In presenting this point to the General Foods management, an example was
used (Exhibit 1) in which a proposed change from one product design to
another would reduce the dollar volume but not the unit total. Sales advantage
called for a less expensive carton. If the proposed carton were adopted, customer quantity requirements would not change, but one processing step would be
eliminated (and thus less standard variable cost incurred) and, of course, fewer
sales dollars realized. The exhibit shows the actual period activity as it did show
under absorption costing and as it would appear under direct costing. It also
shows what would occur (other activity remaining the same) if this particular
product were changed. The effect is detailed as it would show up under both
costing systems.
Here is the focal point of the proposal to adopt direct costs. This typical
situation calls for a management decision as to whether or not to change a
product. For this important purpose, then, the system which presents the impact of such a decision with the most clarity is obviously the better of the two
as a management tool. Direct costing showed itself as the superior system, for,
under the standard absorption costing system, the $4,000 profit reduction (indicated in the top section of the exhibit) in profit and loss for this product to
the customer is all the information management people received. While this
information may be useful to them, it is not enough, because the total reduction
in profit turns out to be $8,000, as in the middle section showing profit and loss
for the product group and in the bottom section showing profit and loss for
the division. Under the direct costing system, the total change in profits for
the product group and division is indicated first in the specific items section.
Thus, all three sections point up the $8,000 reduction.
A Brief Look at the Pros and Cons
It is not the purpose of this article to present academic arguments for or
against direct costing. These have been covered in the past in such excellent
N.A.A. Bulletin articles as that written by Peter Chiuminatto in the February
JUNE, 1958
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1956 issue. It is obvious, however, that the presentation of this proposed system
necessitated some comparisons of the general arguments on both sides of the
fence. In this case, the factors mentioned as favorable to direct costing included
the following:
1.

2.

It is generally considered that, under direct costing, price -costvolume -profit relationships for profit planning and control are
readily obtainable from the regular accounting statements.
Profits are not distorted by inventory volume fluctuations.

3. The impact of fixed costs is brought out forcibly. Since fixed costs,
for the most part, are controlled by management decision, isolation of this figure on a separate line of the profit and loss statement is considered to be an advantage. Such costs controlled by
management decision include the large amounts used for overhead
salaries and wages.
4. Direct cost statements prepared for internal control and information facilitate management's decisions on pricing, on expansion,
on the introduction of new product lines, on the elimination of
present lines, etc.
5. Budget, standards, and cost work are simplified.
6. Variations from budgeted profits are easily identified and measured.
Along with favorable points, certain disadvantages were cited, as follows:
Tax problems can arise.
2. There is a question as to the propriety of valuing inventory on a
direct cost basis.
3. A reduction in working capital can result from such valuations if
fixed cost in inventory is substantial.
4. The initial write -off of fixed overhead in inventory will reduce
operating profits for the period in which the system is introduced.

1.

5. Loss of comparability between periods (and among plants if on
a different basis.)
6. Danger of establishing selling prices at too low a level. It is absolutely essential that the accountant introducing a direct cost system
see that management people use "contribution" in its proper light,
rather than as gross profit is used under absorption costing.
Overcoming the Disadvantages
Recognizing that the first four of these disadvantages could be serious from
the tax, credit, and financial point of view, Carton & Container Division sought
8
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a modification to the basic direct costing system that would eliminate them
without affecting any of the advantages. Exhibit 2 was prepared to show the
General Foods management how inventories would be handled during the
changeover period, so that inventory figures reported to White Plains would
be compatable with those of the other divisions.
DIRECT ACCOUNTING FOR INVENTORY
BEGINNING INVENTORY
STANDARD
VARIABLE

COSTING
INVENTORY
U se d t o ca rry u ni t s
produced to gi ve
St andard V ari abl e Cost
of Sal e s.

VARIATIONS
FROM
STANDARD

STANDARD
FIXED

TEMPORARY

Cre di t ed wi t h t he val ue
of st an dar d's re v i s i o ns
unt i l re duce d t o "z e ro"

FIXED OVERHEAD

Bal ance She et account
adde d t o ot he r i nve nt ory
account s for b al ance
sh e e t s . Adj uste d to "
ne w l e ve l a t ye ar e nd.

EXHIBIT 2

As shown in the exhibit, inventories were divided into three classifications:
Standard variable valuer were set up to carry in- process and finished goods detailed records. It is the "costing inventory," giving variable cost of goods sold
by item, by customer, by product group, and in total. Standard fixed values represented the total amount of standard fixed overhead which would be included
in inventories on the date the system was adopted. This amount was set aside
in a separate balance sheet account and added to the other inventory values for
balance sheet purposes at the end of each month. This total amount figure to
be added is adjusted at each year end. In this way, adjustments for balance
sheet and tax purposes are accomplished. Variations from standard comprise the
third category. Effective with the adoption of direct costing, all variations from
standard material and labor costs were carried directly to the top profit and loss
statement in the period in which incurred. However, the inventory (valued
under the old system) included average past variations. These differences were
set aside in a balance sheet account. This balance was "wiped out" by crediting
the account with the value of standards revisions until the account balanced.
(Because the general price levels continued to rise, the standards revisions took
the form of increases.) After the account balanced, the value of standards reJUNE, 1958
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visions was carried directly to the cost of goods sold section of the profit and
loss statement.
When the campaign to make the change to direct cost started, one significant
point to be considered was that of comparability of data among divisions or
with other firms (point 5 above). It is the belief of this author that this factor
is greatly overrated and that, even on the top level where comparisons are made
broadly, the degree of comparability under any system is less than believed.
As a matter of fact, on the level of general corporate figures, direct costing
neither adds to nor detracts from the degree of comparability which does exist.
Within the General Foods group, Carton & Container Division is unique in
that it does not actually process food products and that there is, thus, neither
cause nor basis for comparing its operations with those of other General Foods
divisions. In comparison with other firms, any published financial statement
will quickly furnish general figures on profitability, but direct costing itself
neither significantly increases nor decreases annual profits (though it is true, of
course, that decisions made because of knowledge imparted by direct costing
may result in more profit.) The factors pin - pointed by direct costing are not
those which may be deciphered by other firms through published figures.

Wrappe r
Wrappe r
Li ne r Y
Packing
Packi ng
Packing

W
X
Cas e Z
Case A
Case B

Absorption
Costing
Gros s Profit
26.6
33.9
11.6
15.6
8. 6
8.6

Direct
Costing
Contri but ion
35.7
42. 1
15.4
23.4
16.8
20 . 2

%

Product

%

SELLI N G P RI C E D ATA UNDER DIRECT AND ABSORPTI ON COSTI NG

EXHIBIT 3

Exhibit 3, relating to the sixth point of possible disadvantage, was prepared to show the difference in figures used in considering selling prices and
in the selection of customers and products. Obviously, management must correctly use " contribution -to -fixed- overhead - and -profit data ". Consider the last two
items on Exhibit 3; these were used as a definite selling point for direct costing
when this proposal was presented to General Foods management. Under absorption costing, the gross profit percentages for Packing Case A and Packing
Case B are the same. On the basis of these figures, marketing people would
conclude that at any given volume, it makes no difference which cuctomer's
order was accepted. Under direct costing, however, we note that Packing Case
10

N.A.A. BULLETIN

B produced 3.4 per cent more contribution to fixed overhead and profit than
did Packing Case A. On this basis, at any given volume, it is clearly advantageous to accept orders for Case B and reject those for Case A. This can be
true, of course, only when our fixed overheads do not change with the alternative courses of action. In this instance the overheads would be the same, regardless of the choice. This illustration is a clear example of an instance in which
direct costing provided the better figures.
Statement Procedure
With direct costing approved and in operation, the following procedure
was adopted for profit and loss statements and balance sheets:
1. The monthly profit and loss statement is prepared completely
under direct costing.
2. For the monthly balance sheet, figures are prepared under direct
costing, and the fixed overhead in inventory, as displayed in Exhibit 2, is added to the "costing inventory." The resulting balance
sheet is similar to those which would have resulted under absorption costing, even though the inventory totals are different in
amount.
3. For the year -end balance sheet, the same routine applies. However,
the new values for standard fixed overhead are used. These new
values are also used for the first eleven monthly balance sheets
during the next year.
4. The yearly profit and loss statement for submission to White
Plains takes into account the adjustments discussed above. The
profit and loss for the twelfth month is drafted just as for the
other eleven months; then, the entire adjustment figure is applied.
The yearly profit and loss is an addition of the previous eleven
figures to this rather unusual twelfth month figure. Though the inventory values on the twelfth month are recognized as being distorted, the sheet is published as usual. It is simply understood by
the readers that the other figures stand on their own merits but
that the inventory figure must be considered in a different light.
A Better Method for the Division
Though the prime object of adopting direct costing was to provide management with better and faster figures, both the cost and general accounting groups
also benefited from reduced work loads. Closing each month is now simpler,
and is accomplished in a lesser number of working days. Management is
provided with the same number of analysis reports, but they are easier for the
accountant to prepare and they are more meaningful to management.
JUNE, 1958
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The top management people of General Foods Corporation agreed with the
principles advanced in the proposal and today Carton & Container operates
almost completely on direct costs. Only in the adjustments on reports, which
must tie in with figures from other divisions at year -end are there references
to absorption costing figures. Indeed, direct costing doer fit in on its own merits
at Carton & Container Division, which presents a special situation as compared with the majority of the units in the company.

JOB ORDER COSTS AND PROCESS INDUSTRIES by J. L. Hood, Jr.*
T. W. BONNEVIERS ARTICLE, "Serving Job Order Cost Needs in a Steel Processing
M R.Plant,"
which appeared in the February 1958 issu e of the N. A. A. Bulletin, once
again brings out the fact that problems of all ma nufacturing plants are basically the same.
In entering the gray iron casting field, we, like Acme Steel Company, had to resort to
job cost to fully understand where we stood on each order in relationship to profit and
loss. Mr. Bonnevier very aptly pinpointed the reason for job cost when he said, "Lack of
engineering and accounting personnel to develop budgets in the planning period anticipated, meant tha t the accou nting fu nction would have to get good profit reporting out of
our primary system of accounts." We resorted to job cost in ou r fou ndry to give u s the
following information:
1. The actual cost involved in doing any particular order.
2. To see if the job was desirable for us to take again.
3. To see if the selling price would have to be raised on each order.
4. To see if ou r cost was excessive a nd wou ld have to be lowered in the fu ture.
All of these resu lts were obta ined from job cost and proved to be of u tmost importance
to management in making decisions concerning the fu ture of ou r opera tions in the gray
iron field. Nevertheless, it is impossible for me to go down the line for job order cost in
our foundry. I am inclined to tak e exception to Mr. Bonnevier's statement that he finds
job order cost flexible withou t the costliness of undue deta il. Our experience showed us
that, although the information obta ined from the job cost system was inva lu able to ma nagement, it a lso placed a heavy stra in on an already overburdened cost department. Further events suggested that the situation would get worse, rather than better. The qu antity of orders from the very first made job order cost a burden on u s. Added to this, the
small quantity of pieces we were running per order made it extremely difficult to keep
up with ea ch order a nd to present ma na gement with the information needed, at an early
enough date to be of use.
Now that we a re more firmly established in the gray iron casting field, we do n ot
attempt to do job order costing on ea ch order, for the following reasons:
1. There are larger quantities per order.
2. More engineering time is availa ble for the establishment of standa rds.
3. All personnel have a greater familiarity with the fou ndry business.
We have gone back to our process accounting, which relieves our cost personnel to work
on other pertinent problems in our integrated manufacturing system. Only occasionally
is it necessa ry for u s to resort to the job order costing system for particular orders which
management feels are of enough importance to warrant the time spent to supply more
detailed information they desire.
+ Office Manager, Southern Shuttles Division, Steel Heddle Mfg. Co., Greenville, S. C.
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Employee Food Service —
Not a Loss Operation
by FREDERICK J. MANCHESKI
in their food service systems as
M a necessary evil or shoulder it as another employee
fringe benefit. Operating
AN Y COM PAN I E S ACCE PT A SIZABLE LOSS

management at the Timken Roller Bearing Company was jogged out of this
way of thinking by the realization that it required over $ 2 ,5 0 0 ,0 0 0 a year in
product sales to support the loss at which these services were running —and
still there were employee complaints about the food and service. Under these
circumstances, a new attitude began to grow strongly, i.e., that good food service and breaking even financially should not be incompatible. The cost control
unit was given the assignment to "see what you can do with the food service
problem." This group consists of engineers and business school graduates and
is primarily concerned with the use of accounting and industrial engineering
methods in solving manufacturing problems. It had established a reputation
for constructive fact- founded assistance which caused line management to seek
its help. The food service problem was a novel and new challenge to this group.
This article is the story of how it approached and solved this problem.
The company food service system served a steel mill with over 3,000 employees and tapered roller bearing manufacturing plants located throughout
Ohio, employing over 10,000 people. Three types of food service were provided:
1. Mobile canteens traveling throughout the steel mill.
2. Permanent canteens located in the metal- working factories.
3. A dining room providing buffet or table service.
In the steel mill, four mobile canteens equipped with coolers, heating compartments, and display racks served food prepared in a central kitchen, at any
of 2 0 stops, covering as much as seven miles each in two hours. From 4ve to
100 people were served at any one stop, three shifts a day, seven days a week.
In the main bearing factory, three permanently located canteens prepared and
sold food to from 2 0 0 to 800 employees, three shifts a day. Two to four cusFREDERICK J. MANCHESKI, Chicago Chapter (Akron, 1950), was Assistant Superintendent and in charge of the Cost Control Unit of the T imk en Roller Bearing Co., Canton,
Ohio, at the time this article was written, and is now associated with McKinsey & Co., Inc.,
Chicago. He has taught Cost Analysis and Control at Akron University and conducted
a management consulting practice. Mr. Mancheski is a 1953 Certificate of Merit recipient.
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tomer lines were maintained at each canteen. The dining room with a seating
capacity of 350 people was (and is) used mainly for guests of the company and
special groups, with over 12,000 meals served yearly (food served only during
lunch periods).
The food service organization consisted of a manager, several supervisors,
30 full -time hourly rate employees, and 40 part -time hourly rate employees.
Canteen operators in charge of each food dispensing location on each shift
supervised from one to 15 full and part -time employees. The part -time employees were male and female hourly employees working from 40 to 60 minutes each day as counter clerks.

What the Cost Control Unit Found
The cost control unit decided to improve operations in the Canton Steel mill
and nearby bearing factory locations first, and then install the improvements
at the other plants. The Canton food service operation was losing over
$100,000 a year when a cost analyst and the food service manager began analyzing its organization, policies, and cost structure. At first, the food service staff
was wary of this "help ". From previous experience, the staff knew that industrial
workers, as well as armies, travel on their stomachs and are quite articulate about
the slightest change in the quality or cost of food. However, the idea that the
cost control unit was to supplement food service management, rather than usurp
its responsibilities, was successfully conveyed to the staff by discussing all relevant factors with them and then developing a plan together for them to act
upon.
The objective of the cost control unit was to translate management's new
philosophy on employee food service from theory into practice. This required
a control system which would evaluate how well this responsibility was being
carried out. However, the only measure of performance that had been provided for food service operations was a total income and expense statement
every. three months. The lack of factual information, especially accounting information, on each type of food service operation and for each location was, to
a great degree, responsible for the loss. The fact that food service had become
too big for intuitive management had not been recognized.
Therefore, special cost analyses were made to obtain more basic accounting
information. Analysis of the cost structure of the food service system showed
that no corporate expenses, such as administrative charges, were being assessed
to it. Furthermore, costs charged were only those actually incurred by the system. It was found that $28,000 a year for sanitation labor and merchandise
14
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for resale had been erroneously charged elsewhere, further increasing the real
operating loss. After correcting the accounting records for this amount, the cost
of food sales exceeded sales income by 23 per cent. Costs as percentages of
sales income were: 24 per cent for equipment maintenance, sanitation, supervision, and clerical costs; 38 per cent for food service labor; and 61 per cent
for food.
Study showed that the number of customers served could be increased in the
light of customer potential. The major complaints revolved around food service
quality and relatively high prices on a few items. It seemed clear that the desired objectives could be achieved by improving customer acceptance of the
food and service and by reducing costs. It was decided to work toward increasing sales first. This offered a double- barreled opportunity for, if sales
were increased, it would signify employee approval of the changes being made,
and further, if sales were increased, the loss would be reduced by 39 cents for
each dollar of sales gain, because direct food costs were 61 cents of each sales
dollar.

Increasing Sales
The loss reduction phase began, paradoxically, by increasing costs in the interests of increasing sales. Fresh and frozen fruits and vegetables were substituted for canned goods. Better grades of meat were purchased. Brewed coffee
replaced instant coffee. Automatic milk shake machines were installed. Plastic
coated coffee cups were substituted for pressed paper cups. More eye - appealing
sectionalized lunch plates were purchased so that food items would not run together. Old, unused equipment that was cluttering up canteen areas was discarded. New, colorful, easy -to -read menu boards were mounted in strategic
locations.
A cost -price study was made to compare the quantity and cost of food used
with the price charged. This study was an eye- opener for it pointed out that
many food items were not properly portioned compared to the price charged.
It is company policy to adjust food prices only when wage rates change. Therefore, instead of changing the price, many portion sizes were adjusted. For
example, the size of hamburgers was increased from three ounces to five ounces
after this study, and hamburger sales almost doubled. In the other direction,
salads were 100 per cent over - portioned in some canteen locations. This had
not only resulted in higher costs, but customers complained because of unequal
servings. Canteen operators were instructed on portion control techniques and
supervisors from the food service department spot - checked portion sizes during
the course of their rounds.
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In addition to sandwiches, hot lunches similar to those sold in the permanent canteens began to be served on the mobile canteens in the steel mill.
This move met with immediate success. Later, the portion size and prices of
these hot lunches were reduced. Contrary to popular opinion that steel mill employees want large portions of food rather than variety, canteen sales volume
tripled and sales income doubled from these new lunches.
Through these innovations and improvements, employees became aware that
something was being done to improve food service. Complaints dropped. Approval was apparent in the 19 per cent increase in sales at the permanent and
mobile canteens. In spite of added costs, the loss dropped from 23 per cent
to 20 per cent on sales.
Cost Controls for Cost Reductions
Further cost analysis showed that, if the food service system were to break
even, the cost of labor, food and paper products would have to be reduced from
101 per cent of sales income to 81 per cent. This became a tangible goal for
the second phase of the operation. With this in mind, each permanent canteen,
moblie canteen, and dining room was assigned an accounting charge number.
A Weekly Sales and Cost Report (Exhibit 1) for each canteen was presented
to each supervisor. Food and paper costs were obtained from Weekly Canteen
Requisition forms (Exhibit 2) that showed how much food and paper goods
were used by each shift in each canteen. Labor costs were obtained from work
tickets summarized by the time - keeping department.
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EXHIBIT 1

The weekly sales and cost reports were discussed with canteen operators each
week. With individual responsibilities measured in this way, costs dropped 14
per cent in four months. We found that, unless responsibilities are segregated,
each supervisor tends to think that the other fellow is causing the loss. Further16
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CANTEEN REQUISITION
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EXHIBIT 2

more, he does not want to interfere in the affairs of those who appear to him
to be causing the problem. The weekly report was found to have great value in
that it better states the problem and shows the results of corrective efforts. It
points up customer satisfaction with the quality of the food and service supplied (as measured by sales income), as well as the efforts of food service
personnel to run their operations on a small business basis. In addition, a
Monthly Food Service Report (Exhibit 3), showing total sales and expenses,
is prepared for the food service manager. This report includes the charges for
sanitation, maintenance, and supervision. The company's board of directors receives a three -month summary of food service operations that is patterned after
the monthly statement.
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Labor Costs
Labor costs were prime reduction targets, since the employees merely acted
as material handlers of the food from the container to the customer. Labor costs
amounted to 38 per cent of the sales dollar at the beginning of the loss reduction program. The first step involved a new canteen operator schedule that
virtually eliminated overtime costs. Next, a comparison of sales income to labor
hours at each location on each shift pointed out logical spots to concentrate
efforts to reduce labor hours. For example, a canteen operated on the midnight
shift showed $25 sales per night. It cost $33 for the raw food and labor. The
operator of another canteen finished work near the starting time of this canteen's serving hours. By combining the two canteens, a net cost reduction of
$22 a night was effected. Other changes in schedules resulted in similar cost
reductions.
Analysis of the relationship of sales
income to the cost of operation of
each food service unit disclosed that
at least $80 in sales must be made on
each mobile canteen run to break even
(Exhibit 4). Six of the runs were
operating below this point when cost
reduction work began. By re-schedulingb
periods so that fewer
mobile canteens were needed, only
two such runs are now below the
p
break -even point. Simply establishing
—
break -even points and explain them to
EXHIBIT 4
supervisors was enough to spur the
latter to improve cost conditions they control. This alone resulted in a loss reduction of $18,000 a year. Further in this direction, lunch periods were rescheduled to reduce the number of canteen lines served and, consequently,
reduce the number of part -time employees needed. For example, on the afternoon shift at one of the permanent canteens, 264 customers were served by
three lines. Each line requires three canteen employees to serve these customers.
From two to 2.4 customers per minute were served in each line. On the busiest
shift, customers could be served in 90 line minutes, but 140 line minutes were
being used on the afternoon shift. One line was closed and a saving of $1,500
a year was realized.
The major remaining labor saving change required a capital expenditure of
$20,000 but will save that much each year. This consisted of a new permanent
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canteen layout that minimizes the food - handling labor required. It is, basically,
a self- service operation for all food items except hot sandwiches, lunches, and
coffee. Customer flow can be increased from three to six per minute by the new
layout.
Food and Paper Costs
Since food and paper costs accounted for two- thirds of the operator controllable costs, purchasing practices were analyzed in detail. It was found that
over $14,000 in food and paper was carried in inventory. This resulted in more
spoilage and damaged items than necessary. Inventory was gradually reduced
to $5,000, in spite of price increases in food and paper goods. By using these
items on a first -in, first -out basis, inventory losses on fruits, vegetables, and
paper goods have been greatly reduced. A perpetual inventory system was established to help control these items.
Pre - cooked and boned ham was purchased in chip form for 28 per cent less
than it had cost the food service to cook and chip it. And this did not include
the cost of our kitchen labor involved in cooking and chipping! A study of the
food used to make and serve soup, sandwiches, lunches, and side dishes showed
that insufficient portion control was being exercised. Based on the prices charged
for items sold, a correct size portion was specified for each item served. Accurate
slicing machines, spoons, and dips were supplied to canteen personnel to aid
in portion control. Vegetables dishes were reduced from six ounces to four
ounces per serving. Meats, fish, vegetables, and fruit were purchased pre -cut
to the proper portion, which saved preparation labor time and helped portion
control.
The fact that portions for each food item are pre -cut to portion size or simply
stated and made known to canteen employees does not assure actual portion
control. For example, comparisons of the ounces of meat sauce requisitioned by
each canteen location and the number of weiners requisitioned (assuming each
weiner is sold as a coney) indicated that as much as five ounces of meat sauce
per weiner was being used. A weiner weighs 1.7 ounces. Therefore, we were
presumably giving the equivalent of three weiners in meat sauce on every
weiner sandwich sold. Some canteen operators were overportioning these sandwiches but much of this sauce was being wasted.
An analysis of coffee cream, purchased for 55 cents a quart, showed that, in
a canteen where portions were well controlled, one quart of cream per pound
of coffee used is a reasonable measure of usage. Some canteens were using three
and one -half quarts per pound of coffee. Further investigation showed that many
J U N E , 19 5 8
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canteen operators were using cream to cook with and did not portion control
cream for coffee. By bringing this to the operators' attention, over $400 a
month is being saved on this item alone.
There were still other significant economies. Cooking and preparing too
much food ahead of time was another reason for excessive waste in canteen
operations. Small portions of food that remained were being thrown into the
waste can. Now any ingredients left over are reprocessed into special dishes
that are quickly sold. For example, left -over bread is used to make dressing
which is sold as a side dish. By changing to longer loaves of bread, four extra
slices were obtained for the same price, with a reduction in the number of
heels left over. This may not seem important, but it reduced bread costs by 20
per cent. Paper products are requisitioned in small quantities by canteens from
the central storeroom. This minimizes soiled and torn paper products that must
be discarded.
Prior to these changes in the purchasing, storing, preparing and portioning
of food and paper some canteens' food costs were 50 per cent over the final
sales -cost ratio established as a standard. The net effect of these efforts was the
reduction of food and paper costs by more than ten per cent.
It likewise turned out that equipment was being overinspected for preventive maintenance purposes and excessive time was spent in both inspection and
repair. Also sanitation labor was not being fully utilized. Changes in these
procedures resulted in a saving of $800 a month.
Results Achieved
To date, the result of the cost control unit's effort have been outstanding.
Sales increased 18 per cent and complaints noticeably reduced. Costs have been
reduced over $300 a day. Moreover, food service management has acquired
a fresh set of managerial values through the development of new and analytical and administrative skills.
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Development of An Accounting Faculty —
Fellowship Program in Industry
by WILLIAM C. FLEWELLEN
Of the development of one of the first
The discussion of the problems
met from its inception through its first two successful years should be useful
to other progressive firms and schools which feel concern over the lack of contact of this type between business and education. The discussion of benefits
anticipated and realized may stir the imagination of others and lead them to
consider the possibility of developing their own programs.
For many years institutions of learning and industry have recognized a need
to give more of themselves to each other. The communications gap has been
difficult to bridge. The faculty member is concerned with theory and with the
elementary and basic aspects of problems, while the businessman must concern
himself with practical application and with masses of detail. It is true that
faculty members have been acquainting themselves with the practical aspects
of business by working during the summer months or by offering their services
as consultants. These two effective methods have been implemented by tours
of plants. Such devices have proved valuable but none has provided a vehicle
for enabling the faculty member to take a long and guided look at the details
of business nor have they provided, for more than a few, a means of spending
sufficient time in a business or industrial firm to absorb some of the atmosphere
and acquire some of the attitudes found among the employees.
The public accounting profession has, on a small scale, begun programs with
the objective of acquainting the faculty member with the various aspects of
the profession of public accounting. Faculty residencies of short duration are
not uncommon and some of a year's duration have been put into effect. There
have been fewer attempts at such programs in industry. The lag is due to many
factors, among which is the orientation of college faculties toward public accounting. Among the few faculty residencies established with industrial firms
is that established by the University of Alabama. This residency is the subject
of the present paper. The development of this program in cooperation with a
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large manufacturing firm in the Southeast and its progress to date should be of
interest to the accounting staffs of collegiate schools of business and to farsighted business and industrial leaders.
Development of the Program
Dr. Paul Garner, who assumed the deanship of the School of Commerce and
Business Administration of the University of Alabama in July of 1954, had
for a number of years been interested in the development of courses, teaching
methods, and a staff that would give the student a more practical and realistic
knowledge of the way in which business, especially the accounting function, is
conducted. An active student internship program had been established in 1947
and had been judged successful. Close contacts had been built between accounting leaders in the state and the accounting staff of the school. Shortly after he
became dean, Dr. Garner determined to develop an industrial faculty- fellowship
program to provide the means of giving the individual faculty member a more
realistic understanding of industrial accounting and to improve communications
between education and industry in Alabama.
With the general outline of such a program already in mind, the first step
became that of interesting an industrial firm. The firm could not be any firm
but had to be progressive, with the best of reputations. It had to be a firm with
an accounting system recognized for its excellence. The management of the
firm had to be progressive and able to look beyond the bounds of daily operations. These requirements presented difficulties by narrowing the number of
firms which qualified. Dean Garner's selection of the firm proved to be a wise
one. In August of 1954 he discussed the possibilities of such a program with
the comptroller of the firm. The seed of the program was thus planted. Germination required continued contacts between school and industry until June of
1955 when actual planning for the program was begun.
In determining the feasibility of the program, the comptroller directed the
supervisor of the organization planning division of the comptroller's department to prepare three programs for consideration. A program of semester
length was to be prepared in each of three areas, works accounting, general
accounting, and cost and statistics. It was decided, after discussion between
school and firm officials, that the program in cost and statistics would be most
useful to the participant. It was thought that, at the works accounting level, the
routine bookkeeping and collection of data might obscure the over -all picture
and interfere with an understanding of how the system provided the information needed by management for control and decision - making. Similarly, it was
considered that general accounting involved the mechanics of summarization
22
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and preparation of finanical statements. Cost and statistics on the other hand,
were concerned with the standard cost system and the compilation of data for
top management decision making. Further, the program should be sufficiently
flexible to allow for special interests of the participating faculty member, and
it was agreed that the flexible program oriented chiefly in the cost and statistics
division was the most satisfactory for this. A one - semester program appeared
to provide sufficient time for the orientation desired.
By the fall of 1955, the outline of the program had been established in
sufficient detail to permit review by top management of the firm. The program
was returned to the comptroller marked, "Approved, proceed, and report on
future action."
Problems of Remuneration and Publicity
The decision having been made to activate the program, many problems of
implementation presented themselves. Though they would appear to be simple,
the mechanics of remuneration presented problems. The firm would reimburse
the school for the participant's salary and the school's share of any fringe benefits involved. The school would bill the firm monthly for the proper amount.
This arrangement made it unnecessary for the faculty member to go through
the employment procedures of the firm and, at the same time, permitted the
participant to retain continuity in his retirement and insurance programs. Such
questions as the exemption or non - exemption under the Fair Labor Standards
Act were avoided. Certain added living expenses were expected to be incurred
by the participant. It was agreed the firm would reimburse the participant
directly for additional living expenses incurred because of the program.
It was decided that publicity would be released jointly. The University
News Bureau prepared copy which was cleared through the publicity director
of the firm. Excellent coverage has been obtained for the announcements of the
awardings of the first two fellowships.
Problems of Selection of Participant
The problem of selection of the participating faculty member was solved
by provision for joint selection by the school and the firm. The practical effect
of joint selection was to place the selection in the hands of the school officials
with final acceptance reserved, as a safeguard, for the company. This method
of selection has proven satisfactory. In making the selection, the faculty rank
of the participant appears to be of little consequence. Background of practical
experience should be considered to the extent that faculty members with little
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experience should be given preference over those who have experience in industry or in public accounting. The academic background of the participant
preferably should reflect a terminal degree or the equivalent, so that he will
be prepared to take full advantage of the opportunity to relate practice to theory.
It is not too far fetched to imagine a situation in which there would be no
faculty member desirous of participating in the program. This situation might
arise if the program had undesirable aspects, such as commuting or moving
one's family or living apart from one's family. The attitude of the dean and
the college administrative officials toward the program can control the seriousness of this problem. If the participant is given ample recognition and the
program is fully supported, the problem of finding willing participants is not
likely to arise. Unless school authorities are sufficiently impressed with the
value of the program to accord this recognition, it is doubtful whether the program should be undertaken.
Once the participant is selected, the school must solve the problem of temporarily covering with teaching time the courses that would have been taught by
the absent faculty member. Various possible solutions may be used. Practicing
accountants may be found who would like to try their hand at teaching on a
temporary basis. The use of graduate students at the elementary course level
would provide them experience, while providing teaching time for the school.
One of the more satisfactory solutions would appear to be that of exchange
personnel —the industrial firm providing leave for one of its capable staff
members so that he can teach for the period during which the faculty member is
studying with the firm. The resulting understanding by more business executives of the faculty viewpoint and the problems faced by educational institutions
might be expected to have far- reaching effects on the relationship between industry and education.
Problems Requiring Special Consideration
The question probably most often asked when faculty fellowships are the
topic of discussion concerns the possibility of losing the faculty member to
industry. Thoughtful consideration of this question will bring several points
to mind. First, management of the company participating in the program is not
likely to offer employment to the faculty member. It thinks well of the program
and values its relationship with the school or it would never have participated.
Second, there should be a clear agreement among the school, the firm and the
individual that there is no intention that a permanent position with the firm
might ensue. Third, if the teacher is not dissatisfied with teaching before he
24
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leaves the campus, the chances of his return are excellent. The selection of
participants should give consideration to this point.
The possibility of overemphasis on industrial accounting by the staff might
be mentioned as a problem. In the face of the emphasis on and leanings toward
public accounting, overemphasis on industrial accounting does not appear likely.
Recognition of the possibility and proper supervision will make overemphasis even more unlikely. From the school point of view, there is still the possibility of another problem of major proportions, that of undue interference in
the affairs of the school by the industrial company. This problem might arise
from any school- industry program in which the industry makes a substantial
contribution. It is, therefore, not a problem peculiar to faculty fellowship programs. The problem is best handled by establishing the proper atmosphere
and attitudes at the time of the first consideration of the program and, at an
even earlier date, careful selection of the company to be approached will do
much to prevent the formation of the problem.
Obtaining the best response to the program from the accounting staff of the
company might present a real obstacle to its success. No problems have arisen
in this connection. The strong support of top management should ensure the
success of the program. However, the attitude of the candidate, especially the
first one, may have much to do with the effective acceptance of the program
by the accounting staff. The candidate must realize that there will be many
times when the staff will be too busy to work with him. He must provide for
these times by taking the initiative in acquiring company manuals and literature
to read. He must be tactful at all times and realize that his purpose is to learn
the system, not change it. At all times he must be prepared to take the initiative in familiarizing himself with certain aspects of the work. The confidential
nature of much of the information given the participant must be duly respected.
Orientation by the industry on this point should prevent inadvertent disclosures.
Problems of Scheduling Parts of the Programs
The final problem area to which attention will be given is that of scheduling.
No formula can be presented that will solve the scheduling problems for all
programs. The schedule must vary with the industry, as well as with the participant. The academic and practical backgrounds and the special interests of
the participant should be considered. For example, the first participant in the
University of Alabama program spent more time in the section that develops
programs for the I.B.M. 705 than did the second participant. The latter spent
additional time studying the in- service training program. The organization of
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the accounting and production functions of the industry must be considered.
Flexibility, then, is a necessary factor in the preparation of a schedule.
In very general terms, a schedule should first orient the participant to the
production and service operations and the company manuals. He should become acquainted with the routines of the bookkeeping process. At this point,
the participant should be ready to benefit from study of the analysis, interpretation and presentation of the data upon which management will base its decisions. A brief review of the outline of the schedule used in the University of
Alabama program may prove useful to readers with an interest in developing
faculty- fellowship programs. This schedule is presented below and should be
considered as an illustration and not necessarily a guide.
Number
of Days

Section

2

Plants

Items covered
Conducted tour of several major producing and service facilities. (Orientation)

2

Comptroller's
dept.
Cost planning
section

Visits to major divisions and sections of the comp troller's department. (Orientation)
Review of the development of basic and dollar stand ards and the follow -up on maintenance of standards.

10

Introduction to development of codes; product costing and variance allocation.
5

10

5

5

Works accounting general and
decentralized
offices
Special analysis
section

Orientation
class for college
recruits
Appropriations
operating studies

Observation of routine recording procedures for machine and forge shops, and mills.
Review of duties of analytical and cost divisions in
the works accounting general office.
Review of variance analysis program, cost reduction
program, control of sales deductions and other special studies. Observed the accumulation of data, the
calculation and compilation of results and the preparation of charts and reports.
Participation in orientation school for college recruits
in comptroller's department. (20 hours of technical
training.)
Review of development of data to determine feasibility of appropriations for capital investment, including reports of estimated savings and comparisons
of actual with estimated savings.
Review of procedures for estimated savings from
employee suggestions, and verification.
—Continued -
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Number
of Days
20

5

3

7

5

Section

Items covered

Financial anal- Review of procedures involved in preparation of
forecasts of costs monthly, quarterly and annually.
ysis, forecasts
and budgets sec- Review of procedures for comparing actual variances
tion
against forecast variances, and reporting results.
This week was used to permit participant additional
Unscheduled
time reviewing procedures at works general office
level and to follow his special interest in the inservice training program.
Statistics section Review of procedures and reporting techniques in
connection with wage and salary, sales, traffic, production and purchasing statistics.
Special analysis Review of additional cost reduction studies and other
special analyses.
section
Final review of cost system and discussion of activCost planning
ities participated in during the program.
section

Benefits to Industry
It was antcipated that the program would produce results that would be
beneficial to the company and its employees, to the school and its students and
to the participant. Industry should certainly benefit by the orientation of faculties to industrial accounting. Teaching staffs have traditionally been oriented
toward public accounting as a result of the recognition accorded the certified
public accountant certificate as the equivalent of a terminal degree, when coupled with a master's degree. Furthermore, teachers of accounting generally
find it easier to find extra work in a capacity more similar to that of the public
accountant than of the industrial accountant. A better balancing of the attention given these two aspects of accounting should accrue benefits to all parties
concerned. Further, industry and business will benefit from the decrease in the
amount of mutual distrust between business and education that will result from
the elbow rubbing of leaders from both camps.
These rather general benefits to business and industry become more specific
when the individual firm is under consideration. The faculty member obtains
specific knowledge of the type of educational training desired for industrial
accounting as practiced by the particular firm, acquires a more realistic outlook
and improved ability in teaching, absorbs some of the firm's point of view, and
gains appreciation of its operational framework and its managerial philosophy.
His teaching reflects his contact with the firm and arouses greater interest in
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particular companies on the part of the students. Benefits in two areas are anticipated from this student interest. The public relations effect on all students
should be lasting and the interest of more students in immediate employment
with a firm should increase. In addition to these benefits, the prospective employees should prove to be more immediately useful members of the team because of their increased insight into the problems of industrial accounting.
The faculty fellowship program provides useful training to employees of the
firm. Questions, explanations, and justifications given with respect to present
practice require formulation and systemization of thoughts on the part of those
called upon to do so. Discussion of the tie -in between theory and practice is
helpful to those who have not been exposed to accounting theory for some time.
Other expected benefits to the firm are intangible ones. Some are in the area
of public relations. There is also the possibility of evaluation of the firm's
staff training program. The teacher's knowledge of the college training of the
students, coupled with experience with staff and job requirements acquired while
working with the firm, places him in an excellent position with regard to evaluation of the staff training program.
Benefits to the School
The benefits which accrued to the firm give a pre -view of many of those
expected to accrue to the school. A better balance between the emphasis placed
on public accounting and that placed on industrial accounting will lead to
stronger staffs and better prepared students. The school will also find itself in
a position to provide more useful services for the industrial and business community through better understanding of problems of the latter. The improved
understanding that results from better communication and familiarity with each
other's viewpoints also improves the relationship between education and business. If the collegiate school of business is to flourish and serve its community
to the greatest extent possible, it must have the fullest support of the business
and industrial segment. Without this support, its efforts must remain relatively
unproductive.
In addition to the favorable public relations effect, there are other important
ones. The accounting staff of the school will acquire an over -all knowledge of
business operations, buttressed by a more detailed insight into the responsibilities of industrial accounting. It will acquire first -hand impressions and information as to current developments in the operation of the progressive business
firm. More effective classroom presentation must flow from a staff that has
participated in such a program. Instruction will include more practical aspects
as supplements to theory. A wealth of practical illustrations and new and per 28
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tinent information will be at the staff's fingertips. The student will gain a more
realistic appreciation of the problems involved in the accounting for a large
industrial firm and of the methods of solving them. The staff should develop
a stronger feeling of competence in the field and should be in a better position
to give sound advice to students who are seeking to determine the course of
their future careers.
Benefits to the Participant
The faculty- fellowship participant is expected to obtain substantial benefit
through the improvement of his teaching. These benefits parallel those accruing to the school. His added insight into the practical aspects of accounting
and his increased understanding of managerial philosophy should enrich his
instruction. Theory may be more realistically balanced with practical applications. Appreciation of the problems encountered in industry may be more
realistically imparted to the student. In addition to more full- bodied classroom
instruction, the participant is better prepared to counsel with students who are
considering careers in industrial accounting. In brief, the participant becomes
more useful to the students who come to him for knowledge.
The faculty member also benefits from the personal enrichment that comes
from association with the individuals who guide the progress of industry. He
is stimulated by new thoughts and ideas and acquires a feeling of competence
that would be difficult to obtain otherwise. His professional standing should
be increased in the eyes of his colleagues.
Evaluation of the Program
The intangible nature of many of the benefits expected from the program
make complete evaluation difficult. Evaluation on a short -term basis is made
more difficult by the fact that many of the expected results can be determined
only after a number of years. Continual review and evaluation of the program
to the extent possible should, however, result in its improvement and can be
the only basis for deciding upon its continuance.
During the program, the participant has both scheduled and unscheduled
conferences with the company's program director and with the school's program director. The former discusses the progress of the participant with the
employes in the sections in which he is working. Formal written reports are
prepared at the end of the participant's semester by the participant and the program director for the company. Copies distributed to both the school and to
management are found effective in evaluation of the program. Following receipt of these reports, the program directors critically discuss the program toJ U N E , 1958
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gether. The reports and results of the discussions are made available to the
next participant.
In summary, the University of Alabama program has been in operation for
two years. For more than three years, the program has been under consideration. To date the problems have been met and solved without undue difficulty.
The program has lived up to expectation to the extent that additional favorable
results are anticipated. The faculty - fellowship program has in it the possibility
of developing into one of the best means for obtaining cooperation and understanding between education and industry.
MISUNDERSTANDING DEPRECIATION

M

by E. J. Schmidlein, Jr.*

ARION H. SIMPSEN IN HIS ARTICLE, "T he Fallacies and Postulates of Accounting"
( N . A . A . Bu l l et i n , February 1958), voices a plea for the accountant to acquaint

"other members of management with the peculiar problems attaching themselves to the
preparation and interpretation of accounting reports." He points ou t, among other things,
that the myth that depreciation provides for replacement of assets is among the accounting
misconceptions popularly accepted. The writer's experience, in discussions with a number of businessmen and university teachers of finance, verifies Mr. Simpsen's contention.
Moreover, there is objective evidence to validate his claim. For example, these two instances may be cited: Charles T. Horngren, in the August 1957 An al ysts Journal, concludes, based on his investigations, that security analysts have a tendency to regard deprecia tion as a cash flow a nd the 1957 revised edition of the text, "Business Economics," by
Colberg, Bradford and Alt, contains this statement, "The usual sources of investment funds
to the firm are depreciation allowances ... (p. 421).
Since, apparently, this fallacious concept has gained acceptance, Mr. Simpsen's endeavor
to encourage a program of education to inform those using accounting reports of the
meaning of accounting depreciation merits not merely a routine seconding but the intensive
backing of every accountant.
The wide circula tion of fallacy that depreciation is a source of fu nds may be du e, in
part, to a tendency to assume that "accounting" and "economic" depreciation are identical.
It is tru e that the economist holds that, in long -run price determination, the selling price
of the product must cover all costs, including depreciation. However, he refers to economic
depreciation — usually, the opportunity cost of the fixed asset. Obviously, accounting depreciation, then, should not be confused with economic depreciation for, as Joel Dean
notes in his Managerial Eco nom ics ( p . 1 7 ), the latter "has nothing to do with original
cost and nothing to do with eventua l disposal . . . the two important factors in accounting
depreciation."
In addition to mak ing the above distinction, the following very simple example utilized
in university classes may assist in explaining the point in question. Assume a business
on a cash basis with sales of $100,00 0 and costs or expenses, exclusive of depreciation, of
$80,000. If no deprecia tion is taken, the net income a ppears as $20,000 and, likewise, the
funds provided by operations are $20,000. If, however, depreciation expense of $10,000
is charged, the net income becomes $10,000 but funds provided remain $20,000. Finally,
assuming depreciation of $30,000, the net income is converted to a loss of $ lo,0 00 , yet
funds provided remain $20,000.
Thus, it may be seen that changing the amount of depreciation affects the reported net income but not the funds. Further, the example stresses the fact that a company acquires
funds through sales and other revenue. Obviously, the disposition of such funds as do
become available is influenced by the amount of net income reported. However, the source
of the funds remains revenue, not depreciation.
* Director, Department of Accounting, Saint Louis University, St. Louis, Mo.
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Accounting For
Leased Property By Capitalization
by GORDON SHILLINGLAW
HE BUSINESS LEASE,

which formerly was limited largely to multi - purpose

T buildings, such as office buildings, warehouses and stores, has been adapted

to cover an ever - increasing variety of industrial and commercial equipment. As
long as leased facilities were relatively small proportion of total facilities, accounting methods and disclosure practices were relatively unimportant but, with
the growth of leasing, the time has come for a serious consideration of the adequacy of current parctice. The purpose of this article is to examine present lease
accounting methods and, after material intended to orient the reader and define
the situation, to outline a method of lease capitalization designed to eliminate or
at least reduce the major weaknesses in current disclosure practice.
This presence of substantial lease liabilities is a fact of great significance to
outside investors and, to a lesser extent, corporate management. The only information relating to these obligations that is available to the public must be
found in published financial statements, and inadequate disclosure, under these
circumstances, may impose a severe handicap on the outsider who is endeavoring
to examine a company's debt ratio and vulnerability to volume changes. More
complete disclosure of the interest component of rental payments is also desirable in order to make for a greater comparability among companies which
choose different methods of financing their capital investments. On the managerial side, internal cost and profit comparisons may be distorted if one division uses a higher proportion of leased property than another. It would be
desirable to find a method that would segregate the interest cost component of
rental payments, in order to increase interdivisional comparability in this respect.
Perhaps an indirect benefit of lease capitalization is that it might induce a
more satisfactory understanding of the economics of the lease or buy alternative, although the financial management of most companies is sufficiently sophisticated to prepare a sound economic analysis of the profitability of leasing in
terms of comparative costs of alternative methods of financing, regardless of
DR. GORDON SHILLINGLAW is Assistant Professor of Industrial Management, Massachusetts Institute of T echnology, and serves as Business Manager and Assistant Treasurer of
Eliot - Pearson School. Before joining M. I. T., Dr. Shillinglaw was affiliated with Joel
Dean Associates, and had previously held teaching positions at Harvard University and
Hamilton College. Dr. Shillinglaw has authored articles published in various professional
Publications.
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the method used to record lease transactions in the accounts. In any case, the
primary purpose of lease capitalization is to provide more complete data on
corporate liabilities.
The Nature of the Lease and Comparison with Long -Term Debt
A lease contract is, in most respects, similar to a bond indenture. Both grant
the borrowing company the use of something. In the case of the bond indenture, the "something' is cash which the company may invest as it sees fit or
in certain specified ways. In the lease contract, the "something" is a specific
property or group of properties. Both provide for a stated series of future payments. The bond indenture calls for interest payments and a repayment of
principal at a given maturity date or series of maturity dates. The lease contract calls for a series of rental payments. If the lease contains a renewal option,
it usually specifies the rental payments to be made under any contract renewals.
There are also differences. The bond indenture typically contains a greater
number of restrictive provisions as to the creation of additional debt, future
dividend payments, working capital requirements and so forth. The bond indenture is usually also less specific as to the uses to which the borrowed funds
are to be put. Probably the most significant difference for our purposes, however, is the difference in the vesting of ownership rights to assets acquired.
Under a bond indenture, title to the property generally rests with the borrower
whereas, under a lease contract, title remains with the lessor.
Business liabilities take many forms, ranging from short-term accrued wages
and accounts payable up to long -term obligations under bond indentures and
pension plans. When assets are acquired with funds provided through a formal
borrowing arrangement, for example, the assets are capitalized at cost and the
liability for the funds borrowed is equal to this amount. If the proceeds of
the borrowing are not equal to the face or maturity value of the debt instruments, the difference is usually recorded as unamortized premium or discount
which should be treated, not as a separable liability or asset but as part of the
book value of the basic liability. Thus, the book value of the liability is equal to
the amount of funds acquired through borrowing and is, therefore, equal to the
initial book value of the assets into which these funds are converted. The book
value of the liability, defined in this way, is also equal to the present value of
the future payments to the lenders, both of principal and interest, discounted at
the effective yield rate (yield to maturity) for that particular bond issue. The
recorded liability for future payment of accounts payable, for example, is equal
to their undiscounted face value —no discounting is involved because the rate
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of interest charged is zero. Similarly, non - interest bearing notes payable and
accrued wages and taxes are recorded at face value.
The analogy to long -term leases, however, is closest in the case of long -term
bonds and an illustration of the accounting treatment of a long -term bond will
assist in developing the arguments to be presented later. If bonds with a maturity value of $1 million, semi - annual interest payments of $22,500 (41/2%
face rate), and maturing in 20 years, are sold by the borrowing corporation
to an investment banking firm for $967, 950, the effective yield rate as far as
the corporation is concerned is 4.75 per cent. When the bonds are issued, the
liability appearing on the borrower's balance sheet is:
Bonds payable
Less unamortized bond discount
Effective present liability

$1,000,000
32,050

$ 967,950

The effect of borrowing is thus a $967,950 increase in effective liabilities, offset
by a $967,950 increase in assets. If, instead of knowing the $967,950 net proceeds, we had known the series of future payments and the effective yield rate
of 4.75 per cent, we could have derived the effective liability from annuity and
present worth tables. For example, the effective liability $1 million of 41/2 per
cent bonds, yielding 4.75 per cent if held to maturity 20 years hence, can be
found from:
Present worth of "annuity" of $45,000 a year for 20 years $572,880
395,290
Present worth of $1,000,000 debt repayment at maturity
$968,170
Total effective liability
Returning once more to the initial example of a bond sold at a known discount, the discount on the bond is amortized over the period to maturity in
such a way as to leave balance sheet values at all times equal to the present
value of the remaining stream of payments, discounted at the effective yield at
the time the bonds were sold. Thus, at the end of the first year, the 20 year
41/2 per cent bonds above would have a present value of $968,940, and the
entry for the first year would be:
Interest expense
Cash
Unamortized bond discount

$45,990
45,000
990

Alternatively, interest expense can be calculated by multiplying the effective
liability times the effective yield rate. The difference between the sum indicated
and the amount of the cash payment represents the bond discount amortization
for the current period.
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Current Accounting for Lease Obligations
Despite the significance of leasing practices to business creditors and investors, there is now no requirement for the disclosure of the value of leased property. The attitude of the American Institute of Certified Public Accountants,
as expressed by its Committee on Accounting Procedure, is that "whenever
rental commitments are material, adequate disclosure will consist of reporting
in financial statements or in the appended notes the size of the annual rental,
the duration of the lease, and any other important obligation connected with
the lease." (Revision and Restatement of Accounting Research Bulletins,
p. 126.) The committee makes an additional provision that, "in the year in
which the transaction originates, there should be disclosure of the principal
details of any important sale- and -lease transaction."
These statements provide ample latitude for the exercise of judgment and
it is not surprising that an examination of corporate practice reveals little uniformity among companies in the methods of disclosure of lease liabilities.
Examination of the 1955 annual reports of 600 major companies discloses that
more than half of the companies that mentioned the existence of leases, 123
out of 214, provided no additional information. (American Institute of Accountants, Accounting Trends and Techniques, 10th edition, 1956 pp 80 -81.)
Only two companies disclosed some rental data either in footnotes or in the
president's letter. But not one company indicated the value of the leased facilities or the total effective liability under existing lease contracts.
Lease Capitalization
The method of recording other liabilities provides a logical basis for accounting for lease liabilities. The method suggested in the following paragraphs can be summarized briefly:
1.

When the lease is originally executed, the exchange value less the
present worth of end -of -lease salvage value of the facilities, should
be capitalized as an asset, distinctively labeled to indicate that the
facilities are leased. An identical amount should be entered in the
liability section of the balance sheet.

2. Exchange value at time of execution of the lease will be evidenced
by the sale price under a sale - leaseback deal or by total construction cost if the facilities are constructed or acquired new by the
lessor at this time. The exchange value of existing facilities not
previously occupied by the lessee can be approximated by discounting the future stream of rental payments at an interest rate equal
to the effective before -tax interest cost of the lease transaction.
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3. Amortization of the lease liability should follow the pattern set by
traditional bond yield tables —that is, at any point prior to the
termination of the lease, the reported liability should be equal to
the present value of the remaining rental payments, discounted at
an interest rate equal to the effective before -tax interest cost of the
lease, computed at the time of executing the lease.
=1. Amortization of the asset value should be designed to produce a
complete write -off over the term of the lease. The amortization
method could follow the straight -line or declining - balance method
used for other company assets, or it could parallel the amortization of the liability. The second method is preferable in order not
to alter reported income.
The most important problem in accounting for leased facilities is to determine the amount at which the asset and the accompanying liability are to be
recorded in the accounts at the time the lease becomes effective. In order to
satisfy the principle of consistency, this amount must approximate the cost value
of the assets acquired, that is, the amount at which they would be capitalized if
obtained through outright purchase instead of through a lease.
In order to determine a sound capitalization procedure, two groups of cases
may be distinguished. First, if the lease originates as part of a sale - leaseback
transaction, the sale price, less the present worth of end -of -lease salvage value,
can be used as the valuation base, provided that the two parties to the transaction are independent. Under these circumstances, arm's- length bargaining
would be expected to produce a sale price that approximates a true exchange
value on the market. In an ordinary purchase, exchange value is recorded on the
books as original cost. Thus sale price valuation of leased facilities is fully consistent with conventional accounting principles. Sale price must be modified to
exclude the present value of end -of -lease salvage value, if any, because the lessee does not have the owner's right to residual values at the end of the lease.
Second, if the lessee does not participate in an ownership transaction at the
time the lease contract is executed, valuation can be derived either by independent appraisal or by imputation from the terms of the lease contract. Either
method is subject to a margin of error, but the objective is the same as in the
sale - leaseback case, to determine exchange value of the assets acquired.
An illustration of the process of imputation may be helpful at this point.
Let us assume that a warehouse is leased from its present owner. The effective
interest rate is not specified in the lease contract, but examination of the rates
charged in comparable sale - leaseback transactions will ordinarily indicate a
rate that is sufficiently close to the unknown true rate. On this particular warehouse, the annual rentals are set at $50,000. The term of the lease is 30 years
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and the prevailing leaseback rate is found to be 7.5 per cent. The present worth
of $50,000 a year for 30 years at a rate of 7.5 per cent is $590,500, which can
then be used as the basis of valuation of the warehouse. The accounting entry
would be:
Rights to value of leased facilities
Present value of lease obligations

$590,500

$590,500

To record the acquisition of a
warehouse through a 7.5 per cent lease
These calculations entail some fairly rigid assumptions. First, they assume
that the property has a zero resale or salvage value at the end of the leasing
period. If a salvage value exists, the lease is more costly than the yield figure
indicates because, in addition to the rental payments, the lessee foregoes ownership of residual value as part of the deal. These residual values are of importance, however, only if the lease period is short. For a 30 year lease at 7.5 per
cent interest, for example, the present value of any residual value is only 11.4
cents on the dollar.
Selection of Capitalization Rate and Period
The second assumption is that the interest rate selected is the appropriate
one to use, granting the assumption that salvage value is zero. This uncertainty
as to yield rate is the product of an imperfect market in which leasing costs are
not published as widely as, say, yield rates on industrial bonds. This difficulty
can be by- passed, however, because the effective yield rate is actually a product
of the company's own calculations, made in studying the desirability of leasing
instead of buying (or not selling) the same or comparable facilities. The rental
payments, term of the lease and alternative purchase price of the property are
given and end -of -lease salvage value can be estimated. From these data, it is
a simple matter to calculate an effective yield rate. Most of these figures, except
perhaps end -of -lease salvage, are subject to audit with varying error ranges.
Within a given asset group, the range of variation would be expected to be
rather narrow. Assuming that a one per cent range in interest rates would be
wide enough to include most of the cases, the effect of an error in estimating
the true rate would be extremely minor, particularly in relation to the gross
error of not showing the lease liability at all.
A third problem that arises in connection with valuing leased property is
the problem of selecting a time - period for discounting lease payments. In an
ordinary borrow- purchase series of transactions, the debt has a specified ma36

N.A.A. BULLETIN

turity date or series of dates, whereas the asset cost should be amortized over the
period of its estimated useful life, which may be much longer or perhaps even
shorter than the term of the debt. Lease borrowing is peculiar in that leased
facilities have no life to the borrower that is independent of the life of the lease.
This means, as we shall see later, that amortization of the asset should be designed to produce a complete write -off at the lease expiration date. It also means
that the term of the lease should determine the period to be used in discounting future payments for the purpose of deriving balance sheet values. This
implies that it is not necessary to limit this treatment to "long- term" leases,
although, for convenience's sake, it might be desirable to draw the line at one year or two -year leases which are not intended to be renewed.
This conclusion indicates that leases which are not defined as to term or
which, although short -term in a contractual sense, are in effect longer -term
leases due to management's intent to enter into successive renewals, should be
capitalized at the present value of their rentals during the term of the lease and
not during the entire period of anticipated useful occupancy. It is true that
management must look at the longer horizon in deciding whether to lease or
buy the facilities. Otherwise purchase would almost never be economically
justifiable, but this does not force accounting to accept the same definition of
life. Lease capitalization is intended primarily to alert external investors to prior
contractual obligations and, therefore, capitalization on the basis of a longer
occupancy life would provide an overstatement of lease liabilities and an understatement of the ability of a company to adapt quickly to a sudden reversal in
its fortunes.
This lays the proposal for lease capitalization open to one further objection,
namely, that balance sheet valuation of assets is thus dependent upon the
peculiarities of particular lease contracts. This objection can be ruled out, however, because the major purpose of the proposal is to provide data on liabilities,
not assets. It should be pointed out, in any case, that the balance sheet valuation
of total assets may be a very poor approximation to real value even if the company uses no leased facilities at all. Inflation, obsolescence and incorrect depreciation estimates combine to produce balance sheet values that depart materially from real value and, thus, the capitalized value of leased facilities is
not much more of an approximation than the capitalized value of the other
assets. Furthermore, the asset that is actually at work under a lease is the right
to use certain facilities for a specified period of time and the value of this asset
is dependent on the length of this period. The weight of the evidence would
thus seem to favor the use of lease life rather than occupancy life as the basis
for capitalization. Fortunately, this problem is probably not as serious as it
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sounds, although it may become more so as the leasing practice spreads. It is
probably safe to say that most corporate lease debt today is in the form of longterm leases.
Amortization of Lease Liability
Conventional maturity -type debt is constantly valued on the balance sheet
at the present value of the future payments required under the terms of the
bond indenture, discounted at the rate of interest equal to the effective cost of
the funds received at the time of borrowing. This present value is known as the
"effective liability" and is obtained by subtracting from ,naturity value any unamortized discount or adding any unamortized premium. The annual amortization of any discount or premium, therefore, is equal to the difference between
year - beginning, and year - ending present values of future interest and principal
payments on the bonds. (This assumes that face value of bonds outstanding
remains constant during the year.) Another way of stating the same thing is to
say that the amortization of bond discount or premium in any given period is
equal to the difference between the cash interest payment and the interest expense as measured by multiplying the effective liability at the beginning of the
year by the effective interest rate which remains constant over the life of the
bonds.
Once the lease liability has been recorded on the balance sheet, there is no
justification for any amortization other than the treatment afforded other liabilities. To illustrate, a warehouse acquired under a 71/2 per cent lease and initially capitalized at $590,500 calls for an annual end -of -year interest payment
of $50,000 for 30 years. The interest expense during the first year is 71/2 per
cent of $590,500, or $44,287.50. The remaining $5,712.50 of the annual rental
constitutes a repayment of principal. The amortization pattern under this plan
would follow the familiar declining balance curve, with small amortizations
and large interest costs in the early years of the lease and large amortizations
and small interest costs in the later years of the lease. This amortizing pattern
is similar to the one found in a typical constant - payment amortizing home
mortgage loan.
Two alternatives to this treatment suggest themselves but, in neither case,
can they be considered seriously. A straight -line method of amortization might
be used. The effect of this, of course, is to write off larger proportions of the
liability in the early years of the lease and correspondingly lower amounts in
the later years of the lease. The reported book value of the liability will, at all
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times, be lower than that shown by the yield -to- maturity method. Furthermore,
the effective rate of interest under a straight -line amortization plan would appear to increase from year to year, as the annual interest expense would remain
constant and the indicated effective principal would be decreasing. Under the
yield -to- maturity plan, of course, the effective interest rate would be constant
throughout the life of the lease. The constant yield to maturity approach has
the advantage of logic and consistency with present methods of handling bond
discount and premium amortization. When logic and accounting convention
both point in the same direction, there is no reason to seek further alternatives.
Amortization of Capitalized Asset Value
Two alternative approaches might be taken to the amortization of the capitalized asset value of the facilities leased: (1) amortization by the method used
for other company assets, e.g., straight line, declining balance, etc; or ( 2 ) by
the method used to amortize the lease liability, e.g., constant yield to maturity
or "annuity" method. The period over which the asset values should be amortized should be the same as the period used for amortization of the liability
unless, for some reason, the expected useful life of the asset is shorter than the
expected duration of the lease. For example, a food chain might enter into a
long -term lease for a particular store, with the expectation that the store would
be obsolete and, therefore, no longer usable several years before the end of the
lease. The justification for entering into such a lease, of course, is that profitability of the store during the early years of the lease is enough to offset later year payments. In general, however, the amortization period for the asset will be
the same as that for the lease liability.
In choosing the amortization method, consistency with the treatment of other
assets would argue for the use of straight -line or declining balance method
used for other company assets. The objection to this method is that it would
produce a different pattern of reported net earnings than is produced by the
current practice of reporting all rental payments as current expense or current
manufacturing costs, depending on the nature of the facilities leased. Amortization of the asset by the same method used to amortize the liability would avoid
this conflict.
An illustration will help make this point. In the case of our leased warehouse, initially capitalized at $590,500, the amounts charged as period costs
during the first year would be:
J U N E , 1958

39

Straight -line
Straight -line
Annuity method amortization of amortization of asset
amortization
asset only
and liability

Total

5,712.50
44,287.50

$19,683.33
44,287.50

$19,683.33
30,316.67

$50,000.00

$63,970.83

$50,000.00

$

Amortization of
leased facilities
Interest cost

During the 30th year of the lease, the total cost under the annuity method
would remain $50,000, equal to the annual rental payment, whereas the straight line amortization method, applied to asset values only, would yield an annual
cost of only $21,159.58. This discrepancy between lease payment and reported
annual cost could be avoided, of course, if straight -line amortization were applied both to the asset and to the liability, as shown in the third column of the
table above, but this would run counter to the methods in general use for the
handling of liabilities and must be rejected on the grounds of inconsistency.
The question as to which of these methods is the better cannot be answered
definitively in a few lines, if indeed it can be answered at all. The question
of the proper method of calculating depreciation charges has never been conclusively settled in theoretical terms and actual practice seems to have been
determined largely on the basis of convenience (e.g., straight -line) or tax
advantages (e.g. declining balance.) The annuity method has some logical
merit in that it conceives of an asset as an integrated bundle of future productive
or earning power capacity, with amortization so calculated as to produce a
constant rate of return on unamortized costs throughout the asset's life. Furthermore, it is the only method consistent with initial capitalization at present value.
For every supporter of the annuity method, however, there are several others
who will defend alternative methods as even more logical, so we cannot hope
to settle this argument entirely on logical grounds. In the end it would seem
to come down to a question of whether or not capitalization of the value of
leased facilities on the balance sheet should be allowed to affect the amount
of income reported on the income statement. If this influence is permissible,
then the company's conventional methods of handling depreciation on owned
facilities would be satisfactory. If not, then an amortization equal to the amortization of the lease liability is called for and must be used. If the leased facilities are used in manufacturing, any method that breaks the annual rental into
interest and capital components will affect reported income to the extent that
amortization is included as a factory cost and interest is taken directly to financial expense without passing through the work -in- process accounts. Under
normal conditions this effect will be negligible, however.
40

N.A.A. BULLETIN

One argument in favor of the annuity method of amortization should not
be overlooked. It would permit an explicit segregation of annual rental payments into two components, one representing the repayment of a liability
(capital component) and the other reflecting the financial cost of a particular
method of financing (interest component). This segregation is made in most
constant - payment amortizing home mortgage loans on a basis that is completely
analogous to the annuity method for amortizing lease liabilities advocated here.
It should be pointed out that, if different methods of amortization have been
used for the asset and the liability, a capital gain or loss will be reported if a
lease cancellation option is exercised. This difficulty can be avoided by utilizing
the same amortization rate for the asset as for the liability but, as indicated in
the paragraph above, there may be reasons for using different rates and, if these
reasons seem strong enough, the ultimate possibility of a capital gain or loss
should be accepted for what it is, a paper transaction, and should not be allowed
to interfere with management's judgment as to the proper rate of write -off.
Arguments Against Lease Capitalization
Earlier proposals of this general kind have not achieved wide acceptance;
in fact, from the lack of reaction, it would appear that they have not received
wide circulation. A number of objections, however, have been made in private
conversations and they might well be summarized briefly here.
First, there is a series of legal arguments, centered around the fact that leased
facilities are not actually owned by the lessee and, therefore, should not be
shown on the lessee's balance sheet. However, these arguments can be ruled
out as irrelevant, because the balance sheet labels or account titles can be phrased
so as to indicate clearly that no ownership relationship is implied. For example,
the title "Capitalized value of leased facilities" might be listed with other
property accounts.
Another objection which has been made is that this treatment might imperil
the tax deductibility of rental payments in the years in which paid, i.e., that
lease contracts would be treated as installment payment contracts and current
tax deductibility would be limited to an amount allowable for depreciation
charges and interest, in most cases less than the annual rental. This argument
fails to be convincing. First, it has long been accepted practice to maintain accounting records which differ from those used for preparation of income tax
returns. Thus, it would not be necessary to switch the tax records over to the
basis suggested in this paper. But even if this were done, the net effect on net
taxable income would be zero if the same method of amortization were used
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for the asset as for the leasehold obligation. The main question is whether the
Internal Revenue Service would force capitalization of the undiscounted sum
of the future rentals, but it seems reasonable to assume that this would not be
the case.
More or less along the same lines, the objection has been made that lease
capitalization would influence the investment base used by regulatory bodies in
reviewing the adequacy or reasonableness of existing or proposed rate structures.
At the present time, this is a relatively minor objection because of the relatively
small importance of leased facilities in most utilities, but it could become very
important if the leasing practice were to spread in these industries. The effect
of the lease capitalization is, of course, to increase the investment base without
affecting the reported earnings, so that overall return -on- investment figures
would be reduced. Thus a 10 per cent return on total ownership assets might
become an S per cent return on capital effectively at work in the firm. I see no
way out of this dilemma except by a downward revision of rate of return standards, if they exist. In the usual situation, of course, there is no single rate of return which is regarded as the regulatory standard. Adequacy or reasonableness
of earnings is determined after weighing a wide variety of factors, including the
depth of the ownership position. As a matter of fact, if the leasing practice were
to spread in the utility field, this in itself would affect rate of return, reducing
the reported earnings by higher interest charges and also reducing the investment base.
There are also several managerial objections to the capitalization of lease
obligations. In the first place, the net effect is to reduce overall rate of return
on total assets. This may present investors with a different picture of the firm's
operations and lead them to place a lower value on the firm's earnings. It also
might lead to stockholder dissatisfaction with management policies which no
amount of explanation could completely eliminate. Lease capitalization would
also increase the debt ratio, which might produce similar reactions in the investing public.
These irrational investors attitudes cannot be denied, although the objection
presented here probably overstates lender ignorance. At least, insofar as institutional lenders and underwriting firms are concerned, it is to be doubted
that the recommended change would reveal anything that lending institutions
were not already well aware of. On the other hand, the lending agents might
be constrained by a need to prove the conventionality of their operations. To
the extent that apparent debt ratios and rate -of- return ratios were changed by
this proposed change in accounting practice, the firm's access to the capital
markets might be restricted. Rectification of this situation would require time
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and education, but these arguments should not be used to block the adoption
of a practice which is correct in principle. A major result of lease capitalization
should be to make it easier for lenders and other investors to make their own
necessary evaluation of the financial structure and obligations of the firm by
providing them with more information.
One final objection to the method, or rather a limitation on its applicability,
must be noted. If the leasing transaction is not made at arm's length, that is,
if it is between a parent and a subsidiary which is not consolidated or between
two other affiliated firms, then there is some question as to whether or not mutually agreeable lease terms represent an objective indication of the value of the
facilities. There would seem to be considerable room for manipulation of the
books and a greater burden would be placed on the auditors to test the reliability of the valuation estimates thus obtained.
Significant Disclosure Within Accepted Principles
The method of accounting for leased facilities, as described in the preceding
pages, is to record the capitalized value of future rentals both as an asset and
as a liability, amortizing these values by the methods now in general use for
amortizing other liabilities of the firm. The main purpose of this treatment
is to provide explicit recognition of contractual obligations and so provide for
a more adequate disclosure of financial position to outside investors. This
would permit the investors to make more accurate appraisal of such matters
as corporate growth rates and susceptibility to declining sales volume. It would
also make for greater comparability among the financial statements of companies
that differ as to financing policies. Leasing is an alternative to borrowing and
lease capitalization would recognize this fact, permitting more accurate comparisons between companies with large fixed maturity debt and few leased facilities and others which rely heavily on leasing and have relatively small fixed
maturity debt obligations.
The method that is proposed here to accomplish these objectives would be
completely in accord with current accounting theory and would not violate the
consistency, cost and realization principles of financial accountancy. As to consistency, the method is consistent with the method now in use for balance sheet
valuation and amortization of other liabilities. The proposed procedure will produce initial asset values that approximate cost of the property rights acquired
(and, in any event, will approach cost much more closely than the most common existing practice of ignoring leased facilities on the balance sheet.) It is
true that the method suggests that, under certain circumstances, market values
JUNE, 1958
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be used as the basis for capitalizing leased facilities, but this basis is chosen
explicitly because it is likely to provide the closest approximation to the current
cost value of the property rights acquired. Finally, the proposed method does
not violate the realization principle. No gain or loss is reported at the termination of the lease and reported costs and profits would be substantially unchanged
by the changeover to lease capitalization from methods now in use.
The major obstacle to the adoption of lease capitalization is probably inertia.
Unfamiliarity with discounting techniques may also contribute, but the increasing use of these techniques in capital expenditure analysis should lower this
barrier as time goes on. It might even be argued from the opposite direction
that adoption of lease capitalization would hasten the spread of cash flow discounting by increasing management familiarity with the logic of present value.
What is important, however, is that adoption of lease capitalization would provide for more adequate disclosure of financial information on an aspect of
corporate financial policy that shows evidence of growing more significant
every year.
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A W ay of Controlling Engineering Projects
by J. L. CHURCH, JR. and R. E. CARPENTER
HIS ARTICLE PRE SEN TS T H E HI GHLI GHTS

of an engineering project control

T plan used at the ElectroData Division of Burroughs Corporation. Although

reference will be made throughout the article to "engineering" project control,
the concepts apply equally as well to the control of any development project,
whether staffed by engineers, chemists, physicists, or other technically trained
personnel. The ElectroData program was developed with the cooperation and
concurrence of engineers, and provides for technical quality and time control as
well as cost control. For these reasons, it will be found that the techniques and
procedures presented here have a high probability of acceptance by the technical
staff of your company.
ElectroData engineers, manufactures and markets electronic data processing
equipment, including the well -known Datatron computer system. Few products
manufactured for civilian use can match the complexity of today's electronic
data processing equipment. Rapid growth of the market has been matched by
increasing competitive activity among manufacturers. These factors have combined to exert extraordinary pressure on the engineers who must develop products to keep their companies technically competitive. The prime need has been
to develop new systems and components as rapidly as possible.
As the dollar cost of engineering effort has expanded, many companies have
found themselves spending substantial sums annually on engineering without
systematic means of planning, following, and controlling these expenditures.
To meet this type of challenge, the plan outlined here was developed and installed at ElectroData in 1956. This article reviews some of the problems
commonly encountered in engineering project control, outlines some of the
broader objectives of such control, and finally reviews the features of the project control program now in use at ElectroData.
Angeles Chapter, 1957, is Associate, Booz, Allen & Hamilton, and has been a member of this firm since 1955. Prior to this, he was associated with
Proctor & Gamble where he held various production and industrial relations positions.

JOHN L. CHURCH, JR., Los

RICHARD E. CARPENTER is Manager, Engineering Administration, ElectroData Division
of Burroughs Corporation, Pasadena, California. Prior to this, Mr. Carpenter was employed
by the Consolidated Electrodynamics Corporation of Pasadena, and the Public Service
Company of Northern Illinois.
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Problems in Confroi of Engineering Costs
Throughout industry, there still are engineers who believe categorically that
systematic controls cannot be established over engineering effort. They criticize
attempts to estimate costs and schedule projects because of the "unmeasurable"
creative effort involved. They point out that a project which appears almost
complete may require considerable additional effort if the work to date proves
unsatisfactory in system life tests. Engineers, according to control skeptics, are a
scarce, valuable commodity who will rebel if asked to plan or account for their
activities within the framework of a plan. Engineers do generally fear becoming
so enmeshed in paper work that design and development efforts suffer. Nevertheless, it is heartening to accountants that a growing number of engineers
recognize that, although the conditions cited make controls establishment difficult, the task must be undertaken if maximum use is to be made of dollars
available for engineering effort.
Another major problem is how to allocate money to engineering activities.
Top management is faced with several choices. In a few companies, an annual
allocation is made to the engineering staff to spend as they see fit. At first
glance, this would appear to be the ideal method from the engineer's standpoint. However, pitfalls exist for the director of engineering who obtains funds
by this lump suin system. Development results and the time necessary to
achieve them are difficult for nontechnical people to appraise. Without details
of how engineering funds are spent, those who control the purse strings may
become over - critical of results or unrealistic in their own estimate of the dollar
total necessary for research and development. In the end, the engineers often
must submit detailed justification for what initially appear to be unfettered
funds.
At the other extreme is phase -by -phase allocation of project funds. If appropriations are made in serial fashion to project increments, development end
dates may be delayed by engineering's inability to carry on several phases of
a project simultaneously. More serious is the inability to plan manpower and
material commitments sufficiently far in advance. Moreover, allocating dollars
phase -by -phase raises the hazard of delayed approvals with subsequent scheduling problems, idle manpower, and adverse effect on morale. Of course, such
step -by -step approval provides tighter control of company funds.
Optimum control of engineering project expenditures lies between these
extremes. The engineering department must receive sufficient funds to permit
parallel development phases of projects and, at the same time, provision must
be made for adequate control of company funds.
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Cost, Quality, and Time Control
During the development of the control program, it was generally agreed that
effective control of engineering projects depends first of all upon the estimating,
measuring and reporting of performance for three variables: project costs,
quality, and time. These considerations, therefore, were given priority and are
considered in turn in this section.
Basic to the financial planning of operations such as those of ElectroData,
the development budgets of which are a significant percentage of sales, is effective control of engineering project costs. Such control can be achieved only
by meeting three main sub - objectives. Responsibility must be clearly defined;
cost targets or goals must be established; and current information must be provided to indicate progress against predetermined goals. Since cost responsibility
cannot be defined unless organizational relationships are clear, a valuable byproduct of cost control planning is organizational analysis. If cost centers cannot be readily identified, it is likely that other types of responsibilities have not
been grouped properly for optimum operation. Realigning organizational structure to permit responsibility accounting places any functional group in a better
position to meet its corporate objectives.
The two main controllable costs for engineering projects are manpower and,
in the case of large and complex systems, material. Basic to the control of manpower costs is accurate estimating and reporting of time spent on projects or elements of projects. In a like manner, materials must be requisitioned and purchased by project or subproject and reported back against original estimates. In
both cases, accurate records must be developed to provide control and a basis for
more accurate estimating in the future. Both material costs and manpower
costs should be accumulated and reported mechanically when this method can
achieve savings in clerical time. It is important, however, that precautions be
taken to avoid excessive time delays in data processing. Unless engineering
projects can be assured of a regular spot on the tabulating schedule or assigned
a high priority for data processing, mechanically derived data may arrive too
late to be effective.
As to quality, in the engineering sense, it is considered to mean the degree
to which the technical objectives of the project, as spelled out in the product
specifications, are met. To measure performance in this area, it usually is necessary to check periodically to make certain that the original purposes of the
project have not been unduly shifted or modified. Specifically, project results
should be checked against:
1.

Function —how the finished product is supposed to work.
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2.

Compatibility —how it is supposed to tie in with other components, i.e., its place in the system.

3. Reliability —how consistently the finished product performs well
over a period of time.
4. Product cost —what the item will cost to manufacture at various
quantities, and expected maintenance cost.
5. External physical characteristics —space and style requirements.
Control of quality should not preclude the development of useful by- products
or following up new channels of investigation. These diversions, however,
should be "called out" separately to provide the basis for review by a product
planning group, and may well become the basis for separate authorization for
new projects or revisions of the project in progress.
Time control, i.e., meeting schedule, is often the most important aspect of
development projects and may take priority over cost control. When time is
"of the essence," it ceases to become a variable and additional dollars in the
form of manpower are applied to meet program deadlines. In other words, in
a highly competitive development business, time is the control variable least
often adjusted. Any effective program for project control must aid project engineers in scheduling and keeping on schedule. Time control must be continuous, with frequent checks against time bench -marks to permit action before
the competitive position of the company is jeopardized.
Other Requirements of the Control Plan
There is a high degree of interdependence between project activities and
other functions, both in and out of engineering. A control plan must recognize
and tie together such functions as product planning, cost estimating, scheduling,
manpower planning, and project budgeting. Communications channels and
necessary forms and reports must be established to ensure a smooth flow of
information between all groups concerned with effort on engineering projects.
To the degree possible, the control plan should generate interest in control
procedures and a desire on the part of engineers to meet schedule and cost commitments. If the plan promotes an interest in dollar control of projects and a
knowledge of accepted budgeting principles, it will greatly strengthen the commercial worth of the engineering effort. Moreover, as administrative knowledge
is spread within the engineering division, a greater pool of executive talent
may be created.
The concepts and methods included in the plan should be tailored to the
needs of busy technical people. Wherever possible, clerical operations should
48
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be separated from technical estimating and scheduling steps. By keeping the
plan simple, it will gain greater acceptance by the engineering personnel who
must use it.
Principal Features of Our Plan
Details of our control plan have been published in manual form as part of
the standard practices of the ElectroData engineering division. The exhibits
in this article are based on the forms and procedures contained in this manual.
For example, the flow chart shown in Exhibit 1 was included to chart the total
pattern of the plan. It reflects the cyclical nature of project accomplishment.
Three primary cycles are identified and the manual is organized according to
this breakdown:
Product planning cycle —In which engineering assembles preliminary specifications and cost and schedule estimates to be combined
with marketing and financial information by the product planning
staff (reporting directly to the division general manager) in determining commercial potential of proposed products. After all the
interested groups have contributed information concerning the
proposed product and agreement as to its commercial worth has
been reached, a project authorization is issued.
2. Project planning cycle —In which the designated project manager
works with various engineers to build up a detailed project plan of
action (allocation and schedule) based on the development of detailed engineering specifications and detailed schedule and cost
estimates.
3. Project accomplishment cycle —In which action planned in the
previous cycle is accomplished and reported.

1.

Control is executed throughout the procedure by monitoring adherence to
the cost and time limits established by the project authorization. The symbol
® on Exhibit 1 shows how responsible individuals at key points throughout
the cycles review the reports to date to make certain these limits are being met.
If the project is getting out of limits, the dotted lines show the re- cycling to
a point of earlier decision where the project must be modified, additional time
or money authorized, or the project discontinued. Since space does not permit
reviewing all the forms involved in the plan, the discussion here will be limited
to such essential elements of the plan as may be considered unique.
Basic to any control plan is the need to break the job to be done into standard
elements that can be measured and for which responsibility can be assigned.
This is as true of engineering controls as it is of the more commonly applied
manufacturing controls. In order to accommodate the engineering work phases
50
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ENGINEERING PROJECT NUMBERING SYSTEM
PROJECT NUMBER - identifies system or independently
developed u nit. New project -numbers are issu ed seria lly
by Engineering Administra tion a fter a pprova l by the
Director of Engineering.
SUB - PROJECT NUMBER - identifies physical u nit or
component of systems or product Sub - project numbers
need not follow any pattern but mu st be approved by
Engineering Administration before use.
PHASE CODE - identifies a ctivity step or type of effort
on project.
737

- 10 15
EXHIBIT 2

identified at ElectroData, a revised project number system was established, permitting charges for time and material by phase. It is depicted in Exhibit 2.
Examples of activities included in typical phases of projects and definitions
of phase completions (bench marks) are illustrated as follows:
Code
No.
07

Step
Activities
Project planning— Participate in cost
estimating, project scheduling, manpower planning, related to development of preliminary or detailed project plans.

Bench mark
Definition
Completion of approved
manpower allocation and
schedule.

10

Specification development— Establish
detailed specifications based on information developed with product planning staff. Publish specifications and
revise as necessary after review and
continuing effort with respect to revising and refining after initial release.

Completion of detailed engineering specifications.

15

Logical design— Review "specs" and
apply experience to develop general
logical design, necessary building
blocks, and general information flow.
Prepare command sequence in words
and reduce to detailed logical flow diagrams or timing charts.

Completion of detailed
logical flow diagrams.
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It was evident that cost and time estimates could be made more accurate by
estimating project phases individually and then combining them. The "basket"
estimate approach could be discarded. To facilitate this estimating of activity
elements, detailed check lists, based on the phase definitions, were prepared
for inclusion in the manual. These check lists are particularly valuable for preparation of preliminary estimates, prior to project approval.
SUE PROJECT NO.
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EXHIBIT 3

The Project Allocation and Schedule sheets shown in Exhibit 3 permit the
engineer to translate his labor and material estimates into schedule form. These
sheets also permit balancing of classifications of personnel against specific kinds
of work to be done in any one month. A further advantage lies in the translation of various labor rates into dollars per month by project phase by use of
the form. Space is provided for similar scheduling and balancing of contract
labor costs, material costs, and burden.
As mentioned earlier, optimum financial control lies between the extremes
of rate -of -effort or total project authorizations and step -by -step allocation.
This compromise has been achieved by the "freedom within limits" concept,
as set up by the plan, that permits engineering maximum flexibility as long
as commercially justified limits are met. As the flow chart in Exhibit 1 indicates, product planning prior to detailed project planning and accomplishment
ensures that money will not be wasted on products of doubtful value.
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Tabulated cost information is supplied the engineers on both weekly and
monthly bases by detailed project and
subproject phases. This permits control
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action on a highly current basis. An interesting feature of the plan is the use
of these tabulated reports as a means of
estimating the amount of effort remaining on each phase of the project, thus
avoiding the difficult "per cent completion" concept on which some control
plans have floundered. Exhibit 4 illustrates the two monthly tabulated reports
provided project engineers.
The end point and probably the most
valuable document emerging from the
control program is the monthly Engineering Project Progress Report shown
in Exhibit 5. On this one form is combined information relating to all three
control variables —cost, time, and quality. This is the report which engineering
presents to top management and others
outside of engineering. Through it,
details of project progress are systematically presented each month. In the
upper left -hand corner of the form,
the cost information supplied by accounting is shown. By comparing budget figures to actual, unsatisfactory cost
performance is readily identified. Below this is the graphic area within which
trends are illustrated by cumulative
curves comparing actual to budget cost
performance. Bench -mark estimates and
accomplishments are also indicated
against the graph coordinates of time
and dollars. Delays and out -of -limit
trends can be readily spotted in ad53
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vance to permit corrective action or reauthorization. The right -hand side of the
sheet permits narrative abstracts of the engineering technical effort for the
month, as indicated on Exhibit 4.
Engineers who have used this report state that the number of time- consuming
inquiries about project progress have been materially reduced. More important,
the act of preparing the form constitutes administrative control of a degree
not usually possible in engineering divisions.

An Area Not to be Omitted from Control
There are obviously many facets of project control that cannot be covered
in this article. In developing any such plan, details must be fitted to individual
circumstances.

However, it stands out clearly that the vital importance

of

research and development activities in today's dynamic and highly competitive
business world makes it essential to apply whatever planning and control

tools
is that
development efforts can be controlled and accountants are in an excellent posiare necessary to produce results. The principal message intended here
tion to lead the way in establishing these controls.

THE ACCOUNTANT IN TEN LETTERS
H. SIMPSEN's article in the FebM ARION
ruary, 1958 N. A. A. Bulletin, "The
Fallacies and Postulates of Accounting,"
would be a devastating indictment of the
accounting profession if, indeed, we have
been parties to the preservation of the fallacies he lists. I submit, however, that those
of us who have not "come to full realization
of the existence of accounting's limitations"
and who have not "informed those using accounting reports" are not only failing the
profession, but have failed in the fundamental role of the accountant.
What is the role of the accountant and
what does it imply? Even if that role is
limited to the simple one of honest report* Head, Cost Accounting Section, The
Upjohn Company, Kalamazoo, Michigan.
J U N E , 1958

by R. K. Jones*

ing, the fundamentals are much deeper than
the superficial responsibility of clerical
accuracy. Today, particularly, when that
accuracy may be obtained almost automatically, the accountant must never allow the
results of his work to be misinterpreted
in the manner described in Mr. Simpsen's
paper. Perhaps we need to turn to some
homely axioms to bring out the real meaning of the term, accountant.
By dictionary definition, an accountant
is "one who is skilled in, keeps, or adjusts
accounts." But one who stopped his inquiry into the meaning of the word at that
point, would, by doing so, exemplify failure
to understand the nature of an accountant.
He should search for the words behind the
word, for a more complete insight into the
attributes of the man who is "skilled in,
55

keeps, or adjusts accounts." It would seem
that the technique of acrostics may be

Thoroughness —While a thorough job is
one which overlooks nothing, our use of

used to display these attributes graphically,
with the first letters of the a ttribu tes spell-

the word here is to point out that it also
implies carrying a task through to completion, rather than stopping short of the goal.
It, therefore, also signifies dependability.

ing out vertically the word "accountant."
In the opinion of this writer, the following
qualities are especially suitable to the successful accountant:
Awareness —This implies vigilance in observing and drawing inferences from what
one hears or sees, to be informed, and cognizant of the effect of accounting on all
phases of business.
Carefulness —More than just paying close
attention to detail, this implies special effort
to avoid error, those of judgment as well
as of calculation.
Comprehension —While the ability to comprehend is the ability to grasp meaning, the
word is used here a s emphasizing a faculty
of comprehending, not one, but many problems.
Observance —The accountant who is observant does more than just look; he keeps a
close watch to ma ke possible a thou ghtfu l,
complete answer. A careful observer sees
the effect of decisions in actual practice and
learns that theory and practice may differ
greatly.
Understanding —As used here, understanding implies the ability or capacity to form
reasoned judgments. Through adjustment
of differences, it enables the individual to
create a congenial atmosphere which is
most important in his association with
others.
Neatness —The reference here is not only
to presenting a neat personal appearance
but also to the fact that this word implies
freedom from what is unbecoming or inappropriate. Thus, a neat accountant keeps
everything in its place and avoids confusing
situations.
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Analysis —An accountant with an analytical
mind has the ability to distinguish and
separate the components of a given situation and thus perceive the relationship of
each component to the whole. In addition,
an analytical approach separates the problem from its surroundings and allows an
attack uncluttered by trivia.
Numerical Sense —As it pertains to numeration, this quality implies a flair for
numbers, a "sixth sense" of numerical
logic. An accountant must be a person to
whom the processes of mathematics are a
familiar tool and he must interpret numerical results in terms of cause and effect.
Thoughtfulness —The depth of thought
characterized by a thoughtful person extends beyond the effect of the moment; it
implies careful consideration of the long range effects upon the company and its
employees of matters at issue and consideration of the problems which might be
created for the future by an expedient of
today.
While this characteristics structure is simple, it has been developed by a technique
which, by disclosing ten attributes as related to the single word, should exemplify
the accountant's search for the fact behind
the fact, the unseen factor behind the obvious. In our daily work, we can well afford to ask ourselves whether or not we
measure up to these attribu tes; we ca n a lso
ask whether we have "looked behind the
scenes" for the unsaid and the unwritten.
If we do (and have) we will, as Mr. Simpsen has so pointedly reminded us, recognize
both the limitations and the full potential
of the accounting function.
N.A.A. B U L L E T I N

Capital Turnover —
Key to Capital Management
by ALLEN H. SEED
LT HO U G H RE T U RN O N I N V E ST M E N T

is now widely used as a yardstick for

A measuring the success of a business and the performance of the people
who manage it, a major opportunity to increase this rate of return is often
overlooked. This opportunity is the possibility of increasing return on investment by stepping up the rate of capital turnover. Consider that return on
investment may be expressed as the product of two factors —the percentage of
profit to sales and the rate of capital turnover (sales divided by investment).
Shown as an equation, this would be:
Return on investment

=

Profit

X

Sales

Sales
Investment
Return on investment, then, may be increased by increasing either the ratio
of profit to sales or the ratio of sales to investment. Many companies have
developed comprehensive programs for budgeting and reporting the items affecting the percentage of profit to sales, but it is not uncommon for companies
that do a first rate job in this area to neglect the items affecting the rate of
capital turnover. To illustrate, well -known machinery manufacturers, A, B,
and C all earned about six per cent on sales after taxes in 1956. However, A
earned 4.5 per cent on its investment (total assets), B earned 8.9 per cent and
C earned 13.5 per cent. The difference is due, of course, to their respective
rates of turnover. A turned its investment over 0 . 7 1 times, B turned it 1.40
times, and C turned it 2.30 times. If manufacturers A and B could also turn
their capital over 2.30 times per year, they would each have many millions of
dollars available for expansion, debt reduction, dividends, or other corporate
uses.
Here lies a challenge for the management- minded accounting executive for,
although the task may be more difficult, the steps which apply to controlling
investment in relation to sales are really no different from those which apply
to controlling the elements shown on the profit and loss statement. These are:
ALLEN H. SEED, San Francisco Chapter (Minneapolis, 1 9 4 7 ) , is associated with McKinsey
& Co., Inc., Management Consultants, San Francisco, California. Prior to joining this firm
he was Secretary and Controller of Superior Separator Co., Hopkins, Minnesota. Mr. Seed
is a previous contributor to the Bulletin.
JUNE, 1938

37

1. Develop the investment figure,
2. Establish an over -all objettive.

4. Develop performance measurements.
5. Report results and variations
from standard.

3. Assign responsibility for results.

6. Take action based on reports.

7. Reward accomplishment.
Let us consider how each of these steps might apply in a typical manufacturing organization which has an investment consisting of cash, accounts receivable, inventories, and fixed assets (property plant and equipment).
What is Investment?
Before embarking on a program aimed at controlling investment in relation
to sales, it is necessary to decide how this rate will be determined. Definitions
of investment, in particular, will vary according to the nature of the business and
its management's objectives. For purposes of measurement and comparison,
particularly in a divisional type of organization, certain questions as to the content and determination of the amount of "investment" employed should be
answered.
Several questions arise concerning the content of investment. Should real
estate be included in the amount of investment or should it be prorated as rent?
Should administrative facilities or other facilities used by two or more divisions,
be prorated to each division? Should net, gross, or replacement values be used
for determining the investment in fixed assets? Should prepaid insurance and
other deferred charges be prorated among divisions? Should the amount of
investment be determined before or after deducting current liabilities? Should
long -term debt be deducted?
Questions also arise concerning the determination of the size or amount of
investment. Should an average figure be used? If so, how many periods should
be included in this average? Should a single investment figure at the beginning
of the period be used? Should a single investment figure at the end of the
period be used?
It would seem that the selection of the most useful definition relates to four
principles:
1. The definition should produce a realistic and equitable yardstick
when used for comparison with other periods and with other operating units. For example, if owned facilities are used by one division and leased facilities are used by another, an adjustment must
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be made to put both divisions on the same basis. Similarly, an
inequity may exist if net book values are applied and if older
equipment is used by one division and newer equipment by another. However, in this latter case, the fact that a lower fixed
asset investment may be offset by higher maintenance and a lower
rate of productivity should also be taken into consideration.
2. The definition should conform with management's objectives. In
a seasonal business, for example, management may be primarily
concerned with the year -end results that are shown in the annual
report. (This common management objective raises some interesting control problems itself. Frequently, the management of an
enterprise is pointed toward achieving "once -a -year results" and
misses substantial profit opportunities that better suit the real
goals of the enterprise.) If this is the case, a year -end investment
figure could be more significant than the average interim figures
for the preceding 12 months.
3. The definition should be easily understood by operating management. It is fundamental that accounting tools should be designed
with their users in mind. The operating executive may visualize
assets as the tools that he uses in the business but may throw up
his hands if averages are introduced, reserves are added back, or
current liabilities are deducted from his concept of capital —and
he does not really understand why.
4. The definition should be consistently applied within the organization. One set of rules applied for one period or purpose and another under other circumstances can provide a short -cut to distrust
and confusion. With so many possible alternatives, it is important
to select carefully the one which best applies to one's own organization and stick to it.
For the purposes of discussion here, investment will be considered to be
synonymous with capital employed shown on the asset side of the balance
sheet. However, it should be recognized that debt is sometimes deducted from
investment and, if this is done, it has an important bearing on the resulting
base.
Establishing an Over -All Objective
An over -all objective for capital turnover permits the management group
to gauge how each area fits into the whole. One way of doing this is to start by
establishing an objective for return on investment. This can be achieved with
an analysis of the organization's own past performance and the performance
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of the industry. An objective for capital turnover can then be established by
the process of elimination.
To illustrate this concept: After careful analysis of the industry, the company's operating plans, and the economic climate, an organization may decide
that a 30 per cent return on investment before taxes is a reasonable objective.
Predetermined sales and profit projections for normal conditions indicate that
a 12 per cent profit before taxes on sales may be expected. Then, if the overall return is to be 30 per cent and profit to sales is to be 12 per cent, the rate
of turnover must be 2.5 (30/0 = 12 % = 2.5) . Because the process of achieving a desired rate of turnover fundamentally involves controlling the elements
of investment in relation to sales, or vice versa, it may be more workable to
express the rate of turnover in its reciprocal form. If we are to meet our objective under these profit assumptions, then the investment in the business
should not exceed 40 per cent (1 - 2.5) of sales.
Assigning Responsibility for Results
Responsibility for controlling each element affecting capital turnover should
be assigned to one person. Sales and each balance sheet item should be associated with an individual. Although there is obviously no single "right" way
of assigning these responsibilities, a review of two general principles might
help clarify this problem. These are discussed below, followed by two examples
of responsibility assignment.
First of all, each assignment should be made to the executive who is in a
position to control the primary internal factors which affect the size of the asset. The word "internal" is stressed to distinguish between the factors based
on the decisions of the company management and the factors governed by outside market conditions. This will usually be an imperfect arrangement because
decisions in virtually every area of the business can affect almost every asset.
As a practical matter, however, in order that some degree of control may be
achieved, a definite assignment is usually better than no assignment at all. Second, in order to bring decision - making as close as possible to the available facts
and the scene of action, the assignment should be delegated to the lowest responsible level in the organization. The delegation of responsibility for controlling a class of assets can often be facilitated by dividing the asset into its
identifiable components. For example, inventories can be broken down by
location or by such typical classifications as raw material, work -in- process, and
finished goods. (Inventory responsibilities are probably the most difficult to
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"pin down." This situation may account for the concern which many managements accord the size of their inventories.)
A metal product manufacturer with a functional -type organization assigned
responsibilities for controlling the components of turnover in the following
manner. The responsibility for cash control was identified with the financial
head of the business. In considering accounts receivable, this company reasoned
that the chief sales executive controlled the terms of sale and that a sale is not
complete until paid for. Accordingly, the chief sales executive was assigned the
responsibility for accounts receivable. The credit manager's function, it might
be added, was to exercise a veto power on credit risks and to help the sales
organization "complete" certain sales through his assistance in collecting past
due accounts. This company separated inventories into two classes. The responsibility for finished inventories was assigned to the chief sales executive
on the premise that his job was to determine the market needs and to order
from production. Raw material and work -in- process inventories were assigned
as responsibilities to the chief manufacturing executive on the basis that his
job was to provide the sales organization with its requirements at the lowest
practical cost, with a minimum investment. The chief operating executive did
not delegate the responsibility for fixed assets. He reasoned that these assets
represented a long -term investment, were controlled by a capital appropriations
procedure, and were not easily allocated to each function of the business.
In the case of another manufacturer, organized on a divisional basis, the
responsibility for controlling all assets was delegated to the general manager of
the division concerned. One of these divisions has a number of autonomous
sales offices, each of which is responsible for control of its assets. Cash not
needed for divisional operations is transferred into a separate account under
the jurisdiction of the chief financial officer.
Developing Performance Measurements; Reporting Results
After agreement on basic responsibilities for the elements of investment,
it is practical to develop standards (in the sense of a yardstick) for each area
of responsibility. Because sales is the numerator of the capital turnover ratio,
such standards for controlling the amount of each investment factor should,
wherever practical, be related to sales. Investment factors expressed this way
usually have more significance than simple dollar comparisons or comparisons
of percentages of total investment. Here are some examples of how standards
for controlling assets in relation to sales may be expressed.
Standards for accounts receivable may be shown in relationship to sales of
month of origin, e.g., less than 30 days, 90 per cent; 30 to 60 days, 10 per cent,
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60 to 90 days, 5 per cent; over 90 days, 2 per cent of the averages of the previous six month's sales. Standards for finished inventories may be expressed
in terms of a number of days of sales, based on the sales forecast for the succeeding period. This, of course, assumes that sales forecasts have been reasonably accurate in the past. Similarly, raw material and work -in- process inventories may be expressed in terms of days of sales, based on the production
schedule for the period to which they apply.
Like profit and loss statement standards for budgeting purposes, those relating
to the turnover of each asset should be developed with the man to whom the
responsibility has been assigned rather than solely by the accounting department.
Usually, accountants are best qualified to provide the format, facts, and assistance, but the man who is to use the yardstick should be instrumental in fashioning it. General management must necessarily review these standards to be
sure that they add up to, and are consistent with, the turnover objectives of
the organization as a whole.

KKM181T 1

As in all key control areas, actual results and variations from each predetermined standard should be reported regularly and promptly to the person
responsible for that aspect of turnover. Various visual and tabular techniques
can be used to present this information. However, in general, the same principles which apply to reporting profit and loss operations apply to the elements
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which affect capital turnover. An example of an inventory turnover report is
shown in Exhibit 1. Even though a planned turnover objective of six times
is shown for all months in 1957, for purposes of illustration, variations from
month to month might easily be incorporated in the plan.
Action Required to Accelerate Asset Turnover
The constructive action which is taken reflects the success of any control
procedure. Deterrents to action increasing the rate of turnover should, of
course, be recognized. In public utilities or in the chemical industry, for instance, a large proportion of the total capital required is employed in property,
plant and equipment. After these assets are acquired, an organization may
have only a limited opportunity to change the size of this investment. Furthermore, decisions aimed at reducing costs very often require a capital investment
in new tooling, equipment or facilities. This means that a balanced approach
must be applied to managing the elements of turnover, for we must remember
that the reason for increasing turnover is to increase the ultimate return on
investment.
A manufacturer, however, typically has several opportunities to reduce investment in relation to sales and, thus, increase the rate of capital turnover.
For example, cash requirements can be minimized by eliminating unnecessary
bank accounts and designing terms which will provide for a more even flow
of cash. Also, policy changes pertaining to terms of sales, cycle billing, better organized collection efforts, sales commissions based on collections, and a clearer
explanation of the terms of each sale at the time that the order is taken will
often contribute to a more rapid turnover of accounts receivable.
Inventory turnover can be increased by controlling the input of new products
into the line, using standard materials, wherever practical, in the design of
new products, and following up on the elimination of slow- moving and obsolete products. Techniques such as improving sales forecasting based on better
statistical research, recognizing that a relatively few items usually account for
the bulk of the inventory dollars, and analyzing order points, order quantities
and optimum manufacturing lots are often successfully applied. Good housekeeping, reducing the number of inventory locations, and working with suppliers so as to shift a portion of the inventory investment to them also produce
results.
Fixed assets can be controlled by requiring an analysis of the economics of
each acquisition (in terms of return on investment) before the expenditure is
authorized. It is also wise to follow up on these analyses so as to verify the
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actual realization of the anticipated benefits. A procedure might also be initiated to follow up and dispose of surplus equipment.
Rewardin g Accom p lishm ent
The experience of successful companies has demonstrated that rewarding
accomplishment will encourage action. Because individual managers are typically inclined to concentrate on the things that will pay off, the pattern of
financial and non - financial incentives offered to the manager might sensibly
recognize the area of capital management as well as operating management.
The extent of this recognition should be influenced, of course, by the stakes
involved and the degree of control which can be expected.
There is no easy solution to the problem of applying incentives to management functions. Executive judgment is always an essential ingredient in performance measurement, but this judgment can often be better applied if responsibilities for areas affecting capital turnover are spelled out in advance in
position descriptions. Here is at least a lead. This practice can provide a frame
of reference for a subsequent appraisal of individual accomplishment.

Opportunity Plus
Better capital management resulting in an improved rate of capital turnover
can pay off handsomely. In addition to providing cash for expansion and other
purposes, increased turnover can also lead to higher margins resulting from
reduced cost of carrying inventory. By selling these facts to top management
and by developing appropriate controls, the accounting executive has an opportunity to take the lead in accomplishing this important job.

c� �
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A Review of the Basic Concepts of
Financial Accounting
by JAMES M. OWEN
is made up of a multitude of conventions, docT trines, principles, rules, procedures,
methods, techniques, and practices. At
HE ACCOUNTING PROCESS

one extreme are the practices and techniques which relate wholly to the mechanical aspects of recording the financial data with which the accounting process
deals. At the other extreme are to be found concepts which are of such fundamental significance that their influence may be traced throughout the structure
of accounting. It is the purpose of this article to describe briefly concepts
which are basic in the structure of accounting today. Restatement of them will
serve as a reminder that they exist and that they, rather than instinct and intuition, should receive conscious consideration in the development of accounting
procedures and practices.
Utilitarian Viewpoint of Accounting
One of the most significant and most pervasive of the basic accounting concepts is that which maintains that the viewpoint of accounting should be practical and utilitarian. All phases of the accounting process (as well as the process
as a whole) should stand the test of utility, and the influence of the concept
of usefulness should be observable throughout the gamut of other accounting
concepts, principles, practices and procedures.
Immateriality
The concept of immateriality emphasizes the need for a practical approach
in dealing with items which are inconsequential in amount. Several types of
items of this sort may be encountered. A common example is the expenditure
which is very small in amount but which is of such nature that several future
accounting periods will receive benefit from it. A strict, idealistic treatment of
such an expenditure would result in capitalizing the amount as an asset at the
Baton Rouge Chapter, 1955, is Associate Professor of Accounting,
Louisiana State University, Baton Rouge, Louisiana, and Assistant Director, The School of
Banking of the South, Baton Rouge, Louisiana. Dr. Owen is Publications Director of
Baton Rouge Chapter.
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time of the expenditure and then periodically amortizing the amount as expense
relating to the periods benefiting from the expenditure. It is obvious that a
simpler procedure would be to record the expenditure as expense in the period
in which it takes place. If the amount of the expenditure is small (in relation
to the size of the business), the simpler procedure would not result in any significant distortion or misstatement of the data and the concept of immateriality
may be invoked as grounds for the use of the more expedient procedure.
The concept of immateriality clearly requires the recognition of relative significance of items. An amount which would clearly be deemed immaterial in
size for a very large enterprise may be of very material significance in the case
of a smaller firm. Repetitious transactions that are immaterial in amount individually may be material when taken in the aggregate and must be handled
accordingly. The concept of immateriality can be applied in connection with
problems of statement presentation as well as with problems of recording routine transactions. Frequently, in preparing financial statements, it is possible to
combine several items of inconsequential amount without distorting the impression given by the statement. The usefulness of the statement may be even increased by such treatment, inasmuch as the significant data are less likely to be
hidden in a maze of trivial items.
Meaningful Statement Presentation
Financial statements and reports constitute the culmination of the accounting
process. They are the means by which information is transmitted to the various
groups interested in the business enterprise. Therefore, the degree of success
with which the accounting process fulfills its purpose depends to a large extent
on the effectiveness of the financial statements in transmitting useful information to those groups.
It is not the purpose of this discussion to attempt a detailed statement of
what constitutes proper statement presentation. Accountants in general have not
reached complete agreement on many points of terminology, classification, and
arrangement. In recent years, efforts to improve accounting terminology have
almost reached the proportions of a crusade, although many accountants have
been slow to adopt some of the recommended terms and other accountants find
little to be gained in some of the recent suggestions. The agitation for simplified statements, for informal statements for the layman, and for various
special - purpose statements has probably been greater in the past decade than in
any other similar period in the history of accounting. In view of the variety
of groups of people who now attempt to use accounting statements, there prob66
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ably is justification for a greater variety of accounting statements than are customarily prepared today.
In spite of the conflict and dissension that exists in this area of accounting,
there is general agreement on one basic concept of statement presentation;
accounting statements should present useful data in a form which will facilitate
its use by interested parties; there should be full disclosure of all significant
data, arranged in such a way as to facilitate its use and analysis.

Objectivity
The backgrounds, attitudes, and interests of the various groups that use
accounting statements differ from one another and, in some respects, tend to
conflict with one another. If accounting statements are to be most useful in
fulfilling the needs of these groups, they should be objective statements of facts
to the greatest extent practicable. The influence of personal opinion, wishful
thinking, individual prejudice, caprice, and other such subjective elements may
unavoidably enter into the interpretation of the information by the various
groups using it but should not be reflected in the information when it is presented to them. All such groups will be served with equity if they are presented information of a factual nature, insofar as possible, and are then permitted to make their own interpretations and form their own opinions.
In the course of the business activities, several degrees of objectivity may be
found. For accounting purposes, that which is completely objective is most
desirable. However, in observing this concept of objectivity, care must be
taken not to abandon another equally important concept in the structure of
accounting, the going- concern concept which will be discussed later. In the
attempt to be completely objective at all times, there is a danger of adopting
a short -run point of view which, although objective in a sense, would be very
unrealistic. For example, such a point of view would dictate that no part of the
cost of an item such as a machine need be considered as expense in the early
years of the life of the machine because there has been no observable decline
in its efficiency or productivity. Most accountants today agree that objectivity,
even though less than complete objectivity, coupled with the going concern
concept, is more to be desired than complete objectivity coupled with a short -run
viewpoint.
The concept of objectivity makes itself felt in several areas of accounting.
Its interrelationship with the going concern concept has already been noted. In
the later discussion here of cost as a valuation basis, its influence will be noted.
The influence of the concept of objectivity will also be noted in the discussion
of the concept of matching costs and revenues.
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Consistency
In its application in accounting, the concept of consistency has two aspects.
The one which has received the greatest attention in discussion and writing
thus far is that which refers to uniformity of procedures and practices as between periods. There are many areas of accounting in which different procedures and practices may be acceptable. For example, a variety of depreciation
methods have received recognition as acceptable for the periodic amortization
of the cost of certain assets. "Lifo," "fifo" and several other methods have
received general acceptance for merchandise cost identification purposes. Each
of the methods will give the same result when considered from the standpoint
of the total life -span of the enterprise but the periodic cost assignment by each
may be quite different. In any such areas, where alternative methods are available, the concept of consistency requires that one method be followed consistently in order to assure uniformity and comparability of periodic reports.
This aspect of the concept of consistency is deemed to be of such importance
that specific reference to it is made in the typical auditor's opinion and in
many income tax and other governmental regulations relating to accounting
procedures and practices.
A second characteristic of this concept requires consistency within the
accounting records without regard to the time element. The treatment accorded
a given item in one area of the accounting process should be consistent with
the treatment accorded that item in other areas of the process.

The Accounting Entity
The accounting process is not designed to record, summarize, and report the
financial transactions of the economy as a whole. Instead, it is to be applied
to the relatively small unit carrying on fairly closely - related activities within
the economy. This unit has been variously called the economic entity, the economic unit, the business enterprise, the business entity, the accounting entity,
the enterprise, or simply the business. Regardless of the name employed, this
unit is deemed for accounting purposes to be complete within itself and the
accounts are kept and statements prepared with the attitude that the entity is
distinct and separate from its owner or owners.
The boundaries of the unit are determined in part by economic considerations
and in part by legal considerations. The ideal case is that of a corporation
engaged in a single economic endeavor. In such a case, an organization exists
which is legally separate and distinct from those who have furnished the capital
and the activities of the organization have a distinct economic coherence or
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homogeneity. An accounting for the assets committed to the enterprise and for
the equities which rest in it clearly has legal and economic significance. In
other cases, where such ideal conditions do not exist, the entity concept, nevertheless, strongly influences the attitude of the accounting process. If the enterprise mentioned above were conducted as a sole proprietorship or partnership,
it would still be considered as a distinct entity for accounting purposes even
though the organization cannot, from the legal standpoint, be considered entirely apart from the owner or owners. Under such conditions, adherence to the
entity concept results in only minor legal complications, at most, and there is
clear justification for letting economic considerations prevail.
There are some cases in which strict adherence to the entity concept would
result in legal complications of such magnitude that they outweigh economic
considerations, with the result that the entity concept is often modified in such
cases. An example of such a case would be a corporation engaged in several
rather unrelated (from the economic standpoint) activities. Under such conditions, legal considerations require that the accounting process provide information for the organization as a whole, although economic considerations would
suggest the desirability of accounting for the activities individually. Departmentalization of the accounting records affords a partial solution to this problem. A second example of a case where adherence to the entity concept encounters conflict between legal and economic considerations is that of the parent subsidiary organization. Frequently, in such cases, several corporations which
are legally separate are carrying on a single economic endeavor. In such a case,
legal considerations require separate accounting for the individual companies,
whereas economic considerations would suggest the usefulness of reports for
the endeavor as a whole. The preparation of consolidated statements (in addition to statements for the corporations individually) is frequently resorted to
in such cases.
In spite of the complications found in cases such as the two just cited, there
is no doubt but that the accounting process is deliberately designed to account
for the financial affairs of a single entity. This concept will be found to influence many of the procedures and practices of accounting today.
The Accounfing Period
In spite of the warnings that only thus can it be accurately done, it is obvious that a single computation of profit or loss at the time of the termination
of an enterprise would be far less useful for most businesses than periodic
approximations. Management requires them for administration and policy making purposes. Investors, both creditor and proprietary, expect them. GovJ U N E , 1958
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ernmental agencies, taxing and otherwise, demand them. As a result, one of
the most firmly established concepts in modern accounting is that of periodic
reporting.
It is interesting to note how many of the problems of present -day accounting
arise because of the attempt to measure income periodically. In the absence of
the concept of periodic reporting, there would be no need to distinguish between capital and revenue expenditures. Without the periodicity concept, there
would be no need to consider the related concepts dealing with the going concern, the problem of matching effort and accomplishment, and the assumed
adhesive nature of costs.
The Going- Concern Concept
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As soon as it is recognized that there is need for fairly frequent interim financial test - readings, a new problem arises. Upon what basis shall such reports
be constructed? One approach might be termed the "periodic dissolution"
approach in which it is assumed that the business entity is dissolved at the end
of each accounting period, selling its assets to a new entity which also assumes
the liabilities of the old entity. The new entity, in turn, will be liquidated at
the end of a single period and replaced by still another entity, and so on ad
A second approach, that which is customarily taken in accounting today,
might be termed the going- concern approach. Under this approach, it is assumed that the business entity has continuity of life and that the periodic accounting reports serve simply as test - readings on the continuous stream of economic
activities of the enterprise. Properties used by the entity are deemed to have
been irrevocably dedicated to the carrying on of its purposes and will remain
in use as long as they serve those purposes. The liquidation or market values
of such properties at the time of statement preparation is, therefore, of secondary importance for statement presentation purposes. The statements attempt
to show the extent to which such assets have been consumed or exhausted by
their use in the productive activities of the enterprise and the residue that remains for future consumption.
The going - concern approach not only has significant impact on the valuation
of assets in accounting, but it also influences the statement presentation of equities. In accordance with this concept, it is not imperative (in fact, not proper
in certain cases) to state on a given balance sheet each liability item at its immediate claim in liquidation or even at its maturity claim, if the maturity date of
the liability is at a future date. In the later discussion of another basic concept,
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attention will be given to the amount at which such items should be stated.
It is sufficient, at this point, to note that the going - concern concept applies with
equal force to the accounting for liabilities and to the accounting for assets
and that, in accordance with it, it is assumed that all claims will be carried by
the business until their normal maturity dates.
Of the two approaches which have been discussed briefly above, it must be
admitted that some degree of unreality exists in each and that lack of objective
evidence is a problem in the application of either, though to a lesser degree
in the case of the going concern approach. Since it is obvious that the two
approaches are in conflict with each other, statements cannot logically be prepared on the basis of both. Accountants today have arrived at fairly universal
agreement on the use of the going concern approach, although some seem reluctant to abandon the other completely.
Measured Consideration
The accounting process is designed to provide information expressed in terms
of money. Assets, liabilities, expenses, revenues, and so forth —all are expressed in terms of dollars and cents. This mode of expression is not inherent
in accounting as a process. Quantities may be accounted for. However, for
complex business enterprises of today, there is universal acceptance of money
as the medium of expressing basic accounting data.
Unfortunately, this medium of expression does not possess a unit of fixed
and unvarying size. Accountants, no doubt, would be among the first to admit
this but, thus far, no suitable substitute has been devised. Several proposals
have been advanced for compensating for monetary fluctuations, but to date
none has received much more than academic attention. As a result, accounting
statements admittedly often combine "deflated" dollars with "inflated" dollars,
just as though they were strictly homogeneous.
Even after the medium of expression has been assumed, a question still remains. How shall the amounts to be recorded be determined initially? As an
aid in expressing an answer to this question, Professors Paton and Littleton
suggest the use of the term, "measured consideration" as a substitute for what
are sometimes stated as transaction cost and transaction price.
"The activities of the specific business enterprise, with respect to
the accountant must supply pertinent information, consist
largely of exchange transactions with other enterprises. Accounting
undertakes to express these exchanges quantitatively. The basic subject
matter of accounting is, therefore, the measured consideration in-
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volved in exchange activities, especially those which are related to
services acquired (cost, expense) and services rendered (revenue, income)." (An Introduction to Corporate Accounting Standards, W. A.
Paton and A. C. Littleton, 1940, pp. 19 -20.)
One of the applications of this concept is in transactions involving the acquisitions of properties or services. When such acquisitions take place, the amount
at which each is to be recorded is the measured consideration agreed upon by
both the buyer and seller in the transaction. This is commonly referred to as
the cost to the buyer. This amount is deemed to be objectively determined,
inasmuch as it is, in most cases, the result of bargaining between two parties
with opposing interests. The amount also measures the value of the service
benefits acquired by the enterprise in the transaction so that, at this point,
value in the usual economic sense and cost in the accounting sense are one and
the same. Initial cost may now be defined as the measured consideration involved in the acquisition of properties or services by the enterprise and represents the value of those properties or services at the time they were first dedicated to the purposes of the enterprise. If this concept is considered in conjunction with the going- concern concept, it will be recognized that, for accounting purposes, the significant amount at the date of acquisition (with respect
to expenditures for properties and services) is cost and the significant amount
at any subsequent date is the unconsurned portion of that cost rather than any
realization value or market value at any such later date.
A second application of the concept of measured consideration is in the
measurement of revenue received by the enterprise for services rendered. In
such a revenue transaction, the amount to be recorded in the accounting' records
and which represents value received, determined objectively by independent
bargaining, is the transaction price or measured consideration involved in the
transaction.
A third application of this concept relates to loan contracts. The amount to
be recorded at the time a loan contract is entered into is determined by the
measured consideration passing between creditor and debtor at the time of the
transaction, even though that amount may be more or less than the maturity
amount of the contract. Any difference would be due to the interest factor
and should be amortized systematically in such a way as to bring the amount
initially recorded as liability into agreement with the maturity amount by the
time the maturity date has arrived. It is this feat-Lire of the concept that is sometimes overlooked, resulting in a liquidation approach in accounting for liabilities
even though assets may at the same time be accounted for in conformance with
the going- concern and measured consideration concepts.
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Accounting Costs Are Divisible, Mobile, and Adhesive
In the discussion of the concept of measured consideration, it was pointed
out that, ordinarily, when an enterprise acquires properties or services, the
amount to be entered in the accounting records relative to such items is their
cost as indicated by the measured consideration involved in the acquisition
transaction. The subsequent accounting treatment of such costs is influenced
to a large extent by a closely related basic accounting concept. The latter concept provides that a cost element entered in the account records can be treated
as though it is divisible into minute particles (even though it relates to a property which is physically indivisible), that such particles of cost are mobile and
can, therefore, be moved about within the accounting records and that several
such particles can be combined or assembled to form a new cost aggregate.
In accordance with this concept, the accounting for costs in a manufacturing
enterprise can be arranged in assembly -line fashion, closely paralleling the assembly line used in the physical production of the product manufactured. In such
an arrangement, particles of cost relating to materials used in manufacturing
are combined with cost particles relating to labor employed in the process. To
these are then added cost particles relating to other properties and services,
which, though perhaps not as directly identifiable with the productive process
as direct material and direct labor, have, nevertheless, been acquired to further
the productive process and are exhausted or consumed either immediately or
bit -by -bit as it is carried on. The product of this accounting cost - assembly process is an aggregate of cost particles which is considered to be the cost of the
product produced. This concept of "regroupable" costs is most intriguing when
applied, as above, in the case of a manufacturing enterprise. The concept is
none the less applicable in the case of a trading or service enterprise.
Matching Costs And Revenues
The broad purpose which lies behind the myriad activities of the typical
business enterprise is the attainment of accomplishments which exceed the
efforts expended thereon, resulting in net benefit to the enterprise. The extent
to which such accomplishments exceed (or fall short) of the efforts expended
is a matter of paramount importance to those who are interested in evaluating
the effectiveness of the enterprise. It is through the computation of income,
as expressed in statement form on the income statement, that the accounting
process attempts to provide useful information on this subject.
The net result of the activities of a business can be determined with exactitude
only at the time of its liquidation, by comparing the total of efforts expended
JUNE, 1958
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with the total of accomplishments resulting. Nevertheless, the demand for
interim test- readings (even though necessarily provisional) has been so great
that periodicity has become a basic element in the accounting process, and it is
in the preparation of such periodic statements that a serious problem of relating
costs and revenues is encountered. In the case of the going concern, there is
a more or less continuous stream of efforts and a more or less continuous stream
of accomplishments. These two streams, however, do not necessarily flow at
the same rate. The flow of efforts for a given period of time may not be strictly
comparable with the flow of accomplishments measured over the same period.
In many instances, efforts are dedicated to the purposes of the enterprise in one
period and the accomplishments which stem from those efforts manifest themselves in a subsequent period. Because of such instances, care in computing net
benefit for a period must be observed to make sure that the matching of efforts
with accomplishments is proper.
In the accounting process, costs are considered to measure efforts; revenues
are considered to measure accomplishments. For this reason, the problem will
henceforth be referred to as one involving the proper matching of costs and
revenues. The excess of revenues over related costs will be referred to as income and an excess of costs over related revenue will be referred to as a loss.
In preparing a computation of income for a given period, the aggregate of
revenues to be reported for the period must first be determined. This raises
the question of just when revenues are to be recognized for income computation
purposes. To undertake an adequate answer to the question is beyond the scope
of this study. It is sufficient to note that it is convenient to recognize revenue
in the period in which it is realized and, as a general rule, subject to several
reasonable exceptions, revenue is deemed to be realized when the products or
services of the enterprise are converted into cash or other valid assets. The sale
is the point at which this conversion usually takes place.
Once the aggregate of revenues to be recognized has been determined, there
remains only the matter of arraying against those revenues the costs which have
been consumed in bringing about the realization of the revenues. In many instances, this is more easily said than done. Many costs can be directly identified
with units of product or service of the enterprise. Because of the divisible, mobile,
adhesive characteristics of cost, directly identifiable costs can be accumulated
in the accounting records in terms of units of product or service. When the
unit then reaches the point at which revenue is to be recognized as realized,
these accumulated costs are obviously to be matched against that revenue. As
pointed out by Paton and Littleton, "Not all costs attach in a discernible manner, and this fact forces the accountant to fall back upon a time - period as the
74

N.A.A. BULLETIN

unit for associating certain expenses with revenues. Time periods are a convenience, a substitute, but the fundamental concept is unchanged." The fact
that certain costs are not directly identifiable with any tangible property should
not be construed as conclusive evidence that they should immediately be charged
against current revenues. In dealing with such costs, ingenuity and judgment
should be employed in the light of all attendant circumstances. It is in this
area that the doctrine of conservatism (to be discussed presently) is sometimes
allowed to play a misleading role.
The above discussion perhaps has tended to imply that, as cost elements are
exhausted, revenue is an inevitable outcome. Of course, this is not true. Exhaustion may take place with no revenue resulting. A new building which
has just been dedicated by the enterprise to the production activities of the
business may be destroyed by fire, flood, or other calamity. The revenue potential of the building will never be realized. Unexpected changes in style or taste
may result in abandoning a machine which is still far from physically exhausted. In any such cases, the costs relating to property, which have not been
previously matched against revenues arising from the property, may be considered as measuring the efforts dedicated by the enterprise but which will not
be effective in bringing forth any future accomplishments.
Conservatism
There was a time when accounting statements prepared by public accountants
were used almost exclusively for the purpose of supporting requests for short term credit. Credit grantors gave practically all of their attention to the balance
sheet, with little or no attention to the statement of earnings. The possibility of
asset overstatement was a matter of grave concern to them. Their influence
made itself felt in the attitude of accountants. With the overstatement of assets
being considered such a serious vice, it was natural for the understatement of
assets to attain somewhat the status of a virtue. Under these influences, items
which would otherwise undoubtedly have been admitted to the balance sheet
as assets were excluded in order to be conservative. In addition, the practice
of anticipating losses but not anticipating profits and the practice of valuing
merchandise on a lower of cost or market basis became popular. It is not the
purpose of this discussion to attempt to weigh the merits of such practices.
Perhaps, under the conditions that existed in the past, these conservative practices were justified.
With the passing of the years, conditions have changed. Today, credit grantors
are taking as much interest in the earning power of the enterprise as in its
J U N E , 19 58
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asset position. Their emphasis has shifted from the balance sheet to the income
statement. Today, the statements are not prepared for the use of credit grantors
alone; there are several groups of people who make use of the information
furnished on the statements. In the light of these conditions, several weaknesses
in the traditional practice of conservatism are apparent. An unwarranted write off of an asset in order to be conservative no doubt does avoid the possibility
of overstating assets on the current balance sheet, but such action simultaneously
unwarrantedly overstates expenses for the current period and thereby understates income for the current period. As a result, those who now devote much
attention to the income statement are led to believe that earnings are now less
than they really are. Credit grantors may then refuse to make loans which they
would like to make if they knew the true condition of the business; stockholders
are depressed over the low income of their corporation and, as a result, may
sell their stock for less than its real value; others, including even governmental
tax- gathering agencies, are likewise misled. But the distortion does not end
there. The immediate recognition as expense of costs which should, instead,
be spread as expense over several future periods results in understating the
expenses recognized in those future periods, thereby overstating the income
then reported. Such repercussions can hardly be described as conservative.
In recent years, there has been rather widespread abandonment of some of
the practices heretofore sanctioned by conservatism. Deliberate misstatements
are not condoned; arbitrary asset write -offs are frowned upon. Conservatism,
as interpreted in accounting today, means little more than "when in doubt, be
pessimistic."
Framework for Practice

As noted at the start, the basic concepts discussed above are not new. Indeed,
they have received general acceptance among accountants today. However,
possibly because of their very familiarity, they are too often permitted to enter
into the development of accounting procedures and practices in only an indirect and subconscious manner. The purpose of this discussion has been to
review the nature of the concepts themselves, to point out some of the implications inherent in them and to emphasize that, rather than reliance on instinct
and intuition, these concepts should be given conscious consideration in the
evaluation of current accounting practices and the development of new procedures. If the accounting process is to have unity and coherence, its practices
and procedures should be in conformity and in harmony with the basic framework in the structure of accounting.
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THE LEARNING CURVE FOR LABOR HOURS —FOR PRICING
by Ronald Brenneck*
"Learning How to Use the
Curve," by R. B. Jordan in
the January 1958 issue of the N . A. A.
Bulletin is an excellent introduction to the
learning curve concept. The first application
that the a uthor mentions, that of determining selling prices, is in my opinion, the
most important single application of the
learning curve and deserves more expansion
tha n Mr. Jordan's limited space could provide.
Before discussing pricing with the curve,
it is important to note that there are two

T Learning

HE ARTICLE,

interpretations of the learning curve theory
used in industry. Mr. Jordan states that,
whenever the total quantity of production
units is doubled, the cumulative average
unit hours required decreases by a constant
percentage. A second interpretation of the
same progression is that, whenever the total quantity of units is doubled, the average
unit hours decreases a constant percentage.
The first concept asserts considerably more
learning than the second. This can be illustrated in the following example:

80 % LEARNING CURVE
li t Concept

2nd Concept

Unit
Number

Unit Value

Cumulative Value

Unit Value

1

100

100

100

100

2

60

160

180

3

50

210

4

46

256

80
70
64

5

39

295

59

373

Since the writer is more familiar with
the second concept, the remainder of the
present discussion is in reference to this
method.
Mr. Jordan refers to the usefulness of
the learning curve for redetermination of
price when a given quantity of units has
been produced. Even more importan t is the
learning curve before the first unit has been
produced. With present economic conditions, competition is such that a firm must
bid the lowest possible cost to receive a
contract. While most government and many
commercial contracts have redeterminable
features to adjust for errors in quotation,
accurate forecasting of contract costs through
the use of learning curves can prevent
what might otherwise be a loss contract.
• Cost Administrator, The Ryan Aeronautical Co. San Diego, California
JUNE, 1958

Cumulative Valu e

250

314

There are two general methods to establish "quote hours" with learning curves.
The first is to estimate standard hours
from blueprints and establish hours factored for realization to be achieved by a
given unit number. In the airframe industry,
this point is frequently 80 per cent realization at unit 1000. A learning curve is
then backed up from this point to theoretical unit one, the slope or per cent curve
depending on the type of product to be
made. The a vera ge hours per unit can then
be easily calculated. A second method to
establish quote hours for a given quantity
is to estimate the hours to build the first
unit a nd project the remaining units on an
appropria te curve for the product.
Indications are that this method introduces less error when quoting limited
quantities-( less than 50 units). This is true
due to the fact that method improvements,
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EXHIBIT 1
i.e., standard hour reductions, are a function of the quantity of units produced.
Therefore, it should be less difficult to determine how the first unit is to be built
than to anticipate what improvements will
be made over several hundred units. Also,
any e rr or in e st i m at i ng ho ur s at uni t 1000

will be greatly magnified at theoretical unit
one. This is especially important in the
airframe industry, where startup cost is
characteristically high and there is little
chance to absorb these costs within a limited
contract quantity.
Learning curve experience, both in airframe and other types of industry, indicates
that the straight -line curve progression represented by th e e qu a t ion Y = X,

(where

Y is unit hours at any unit X, K is the
hours at unit one and N is the slope or
learning rate) is an approximation to a
series of straight -line curves with slopes becoming steeper as the quantity of units produced increases. Therefore, when using the
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straight -line curve for pricing purposes, the
beginning units tend to be under- priced
and the units toward the end of the contract
over - priced. This is also an important factor
to consider with high startup costs and
small contract quantities.
A va ria tion from the straight -line
curve progression, known as the "humped
curve" represented by the equation
Y =

Kl

, has been devised to

(X + B) N
better approximate the series of straight -line
curves (Exhibit 1 ) . In compa ring the two
formulae, the major difference lies in the
addition of the "B" factor in the "humped
curve" concept. This factor, expressed in
terms of production units, is considered the
measure of a compa ny's experience in producing a given type of product. Operator
learning, supervisory skills, method improvements and many other factors affecting learning curves are built into this factor. The
more experience a company has with a product, the greater the magnitude of the "B"
factor which, according to the formu la, reduces the hours required to produce a given
contract quantity. A "B" factor of two is
frequently used when estimating the average
contract hours for a new product. Here
again, the present curve i.e., slope, should
be chosen with respect to the type of product to be manufactured. This method can
be used when the hours to build unit one
have been estimated. A specialized form of
the "hu mped cu rve" is known as the "Stanford curve," applying only to the airframe
industry . This concept, based on World War
II experience, assumes that all airframes
will tend to follow a 70.5 per cent improvement rate and relates the hours for K to
airframe weight.
The purpose of this letter has been to
point out a few of the many mathematical
approaches to determining labor hours for
pricing purposes. These are generalized
methods and should be modified to fit the
needs of a specific company. Which method
a company uses is not so importa nt as the
Fact that it does utilize a consistent madlematical approach in pr i c i ng i t s p ro du c t s .
N.A.A. B U L L E T I N

Operations Research
and Synthesis For Understanding
Your Business Better
by R. A. DUFF
to military operational problems
T grew to such proportions in World War II that
it became standard practice
HE VALU E OF T HE SCIE NTI FIC APPROACH

to have a team of scientists attached to various headquarters. These teams became known as operations research teams or, as the British called them, operational research. These teams solved major problems and also contributed to
increasing the understanding of large -scale logistics and distribution. It was
natural that, after the war, several people saw parallel problems in business
operations and instituted the use of operations research in business. From this
beginning —only a little over ten years ago —has sprung an increasing number
of operations research activities. In the General Electric Company, we call the
activity "operations research and synthesis."
Three Schools of Thought About Operations Research
Operations research and synthesis in business has grown under three identifiable philosophies. I do not propose to argue the pros and cons of these
different philosophies but, in order to supply some perspective on my later comments, it is worthwhile to identify them. First, there is the school of those
who, having special mathematical techniques, search through a business operation for problems on which these special techniques can be used. Second, there
is the school of those who, having identified a problem within a business operation, search through the accumulated methodologies of science for an applicable
technique to aid in "solving the problem." Third, there is the school that is
governed by the philosophy of continuing research upon a business operation
for the purpose of gaining an increasingly more clear understanding of that
particular business. It is then concerned with putting this knowledge in a useRICHARD A. DUFF is Manager- Operations Research & Synthesis, Large Steam Turbine Generator Department, General Electric Company, Schenectady, New York. He ha s been
associated with this company since 1934. Mr. Du ff has held various administrative and
engineering positions in several of his company's divisions before being named to his
present position in 1957.
/UNE, 1958
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able form and making it available to operating people for their use in running
the business better.
It is to this last school of thought that we in the General Electric Company
subscribe, and it is in this area that I want to carry on this discussion. However,
let us return to the first two for a moment. It should be remembered, that things
are never so black and white as we sometimes express them. These various
schools of thought are not so distinct as I am portraying them. You will find
elements of each philosophy in all three areas. The first school of thought,
again, is that in which one looks for a problem on which to apply a known
technique. Several techniques have become associated with operations research
and synthesis problems.
For instance, linear programming is a mathematical technique through which
a single variable, such as total cost, can be minimized or maximized by finding
the optimum values of the many inter - related variables of which it is a function— providing one assumes a linear relationship between the variables. One
can see many operational problems to which this technique can be applied.
Suppose you have a situation where you are making a product in four plant
locations and distributing through seven warehouses. Assume that you know
the minimum demand at each warehouse per week. Assume that the total demand per week does not exceed the total three -plant capacity. Assume also
that you know the transportation cost per unit of the product from each plant
to each warehouse and that you know the manufacturing cost per unit of the
product at each plant location. You will notice that these assumptions allow
you to look at these as linear functions. In other words, the assumption is that
the cost per mile is the same regardless of quantity. Such assumptions are sufficiently accurate in many cases and, with them, you can solve the problem of
how many to make, where and which warehouse to send them to, in order to
minimize total cost.
Many other techniques are associated with analyzing and synthesizing operational problems. Some of these are statistical probability, information theory,
queuing theory, gaming, and the calculus of maxima and minima. As said, this
first school of thought uses these techniques as starting points and looks for
application. The second school of thought is a reverse of the first. It looks
for bothersome problems within the operation and then searches for a technique
to handle them. Both of these approaches might be termed "problem oriented."
They are focused on solving operational problems.
The third school is oriented toward gaining an understanding of operations,
much as a physical research scientist is oriented toward gaining an understanding of the physical universe. And, in this framework, the function of work is
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to make increased understanding available to operating people in much the
same way that the physical research scientist makes his results available to the
engineer. Looked at in this way, it can be seen that, while the operations research and synthesis work includes the formulation of problems, the application
of techniques, and problem solving, its larger purpose is that of increasing the
base of knowledge upon which operating people weigh and render decisions.
Conversely, it can be seen in this light, that the primary purpose of operations
research and synthesis work is not to provide a crutch in the form of a special
ability to grasp and solve problems that are perennial headaches in the business.
The main differentiating point here is the purpose of the work. While the
"problem oriented" work of the first two schools of thought will —at least to
some extent —be accompanied by increased knowledge of the operation, their
purpose is actually to identify and solve individual operating problems. In the
last school of thought, the governing philosophy is to look at the business
"whole," identify orderly patterns that characterize the particular business, gain
a 'better understanding of what these orderly patterns tell us, and then synthesize, through applicable techniques, models that represent the workings of the
operation.
I had better stop here to discuss the use of the word, "model," since it is so
often misunderstood. The scientist uses the word, "model," in a very general
sense. He includes not only models in the sense of three - dimension scale models
but also in the sense of maps, charts, pictures, symbols, graphs, and mathematical equations. In short, a model is anything that represents and portrays a
real thing without being the real thing itself. The modern accounting systems
are, in fact, some of the most comprehensive models of a business. We call
our work operations research and synthesis, to accent the synthesizing, or building, of these models to make the operation of the business more understandable
and meaningful. The "problem oriented" work also uses models, of course,
but, as mentioned earlier, its purpose is to solve problems more than to convey information.

Modeling a Business
Now, how do we set out to model a business? Well, first we must keep in
mind that operations research and synthesis is scientific work and, therefore,
utilizes the method of science. It is a blood relative to physical research and,
like physical research, is focused upon being able to know and to understand.
The exploitation of this operational knowledge and understanding is left to
operating people exactly as the exploitation of physical knowledge and underJ U N E , 1958
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standing is left to them. In line with the method of science, it is logical to
ask ourselves questions about the business. The first questions will have to be
broad ones and should guide us to the more detailed questions that can be asked:
is

the nature of the product or service which the business
1. What
is selling?
2. What is the external environment in which the business is operating?
3. What is the internal environment in which the business is operating?
Skipping over the first question about the nature of the product, let us look
at further questions that can be asked under external environment and internal
environment. Under external environment:
1. What are the federal, state, and local legal restrictions upon the
business, and what are the obligations of the business to each of
these governments?
2. What are the scope and characteristics of the market?
3. What are the external transportation facilities and what are their
characteristics in terms of cost, speed, and availability?
4. Who and where are the supplying vendors to the business?
5. What are the pertinent economic factors that affect the business
and how do they affect it?
6. What is the availability of the required types of man - power?
7. What general technological developments will affect the business
and how will they likely affect it?
Turning to the internal environment, we can ask:
What are the resources of the business in terms of facilities, capital and man power?
2. What technological expertness is peculiar to the business?
3. What are the objectives —or aims —of the business?

1.

4. What theories do the managers hold with respect to the business
and what are the underlying philosophies involved?
These are not all of the questions that can be asked with respect to environment, nor are they new questions, but it is surprising how very often you will
find that answers to them are fragmentary and exist as a vague set of opinions,
rather than explicit statements. Even where such questions have been asked,
studied, and explicitly answered, this knowledge is very likely scattered throughout the business. This is a natural outgrowth of the necessity to organize our
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business functionally. As a result, market research people will possess good
information about the market; financial people will have good information
about economic factors; and so on. But, in very few instances, is this knowledge integrated in such a way that the business can be seen whole.
It is mandatory that such integrated information be available for, basically,
it is composed of assumptions which must be tested. If it be thought that a
business is not based on assumptions but on facts, it should be understood that
the difference is one of degree only. Take, for example, our first question on
external environment. We asked ourselves "What are the federal, state, and
local legal restrictions upon the business and what are the obligations of the business to each of these governments ?" The answer to the question assumes competent legal advice, completely up -to -date knowledge of all statutes, complete
accord of all legal minds in interpreting the law and, finally, that the reader
of the answer gets the exact meaning of the writer. If the answer is based on
these assumptions, then surely the answer itself is an assumption. What we
call facts are really assumptions that are likely true to some degree of probability.
I am going to make an assumption at this point and assume that my readers
are all in agreement with these views as to beliefs and assumptions and that
an exhaustive, integrated knowledge of environment —both external and internal—is necessary for identifying them. I would like to return to the first
of our basic questions, that is, what is the nature of the product or service which
the business is selling? Speaking of products only, this leads us to ask:
1. Is it a custom built, individually specified product, a batch produced product, or a continuously produced product?
Which leads, in any case, to more questions:
2. Why is it custom built (or batch - produced, or continuously produced) ?
3. What function or functions does it perform?
4. What is the underlying design logic?
These last questions direct us to a line of research that we have chosen to
call "product structuring." By means of drawings and actually looking at the
finished product, one can grasp and understand an individual product model.
However, a logically constructed "product structure" also provides "mental
handles," if you will, by which you can grasp and understand the entire product line.
An Example of Modeling a Business
An actual example will perhaps be worthwhile. A certain business, prior
to operations research and synthesis work, had operated for years on the basis
JUNE, 1958
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that it was a custom job shop. Its total quantities of items sold ran to several
hundred thousand, but its most popular model averaged only a few hundred
per month. Some would not be sold at all for a few months and then break
loose to the tune of several hundred in one month. Some sold regularly but at
average rates as low as one or two per month. And some models would sell
as low as one in two or three years.
By experience, it was known that the bulk of the parts repeated enough so
that, in general, the parts were made to stock. When an order was received,
the drawing list for the model concerned was broken down to subassemblies,
to sub - subassemblies and finally to parts. The parts were ordered from stock
and accumulated by subassemblies; these were scheduled into the shop -load
and eventually the product was shipped —about seven weeks later. Individual
paperwork, of course, followed each order through the shop. There were two
exceptions to this procedure. To a limited extent, repeating model numbers,
the ones that ran a few hundred a month, were built to, and shipped from,
finished goods stock. The so- called `odd balls," however, for which parts were
not in stock, had to wait for parts to be made. Occasionally, they had to wait
for material. They were, therefore, shipped in 15 to 20 weeks.
The operations research people were able to synthesize a product structure
that gave new insights as to the underlying design logic. Some of the things
that were disclosed were:
1.

The basic function of each of the thousands of model numbers
was the same. The particular functions so varied in combinations
as to produce the thousands of specials.

2. The major subassemblies that went into the finished product could
be classified into 37 classes.
3. The maximum number of major subassemblies used in a single
product item was 27 and the minimum 18.
4. No more than one subassembly from one class was ever used in a
single product item.
5. Within each class, a similar pattern existed for each subassembly,
namely, that it was made up from minor subassemblies and parts
of which no more than one of each was used.
6. At the lower levels of subassemblies, the same general pattern of
unit quantities held, with about two per cent exception.
7. If a part or subassembly was used within one of the 37 classes of
major subassemblies, it was not used in another. There was about
three per cent exceptions to this fact.
8. Ten of the 37 major classes were always called for.
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9. Four of the major classes had only one member.
10. Within each class, there were certain minor assemblies and parts
that were always used if the class were used.
It is not necessary to remember all of the facts recited above to get the feeling
that there is a great deal of repetition to the product structure. This suggested
that it could be exploited to advantage. Two things suggested themselves from
information theory:
1. Redundant bits of information do not add to the information.
2. When you can transmit information by "yes" or "no," you should
always do so. (This point is not a stranger to those acquainted
with digital computers. It is the principle behind using the binary
number system.)
By utilizing this approach, the product structure was set up on an IBM 507.
The machine logic was such that each product item called for all 37 classes
of major and subassemblies —in the quantities, however, of either 1 or 0. Likewise, in each class, all minor subassemblies and parts were called for in quantities of 1 or 0. A part or subassembly that was always used under a given set
of conditions was called universal for those conditions. Using the principles of
set algebra, the parts and subassemblies that were universal for all products
were set up on the machine. Likewise, the parts and subassemblies that were
universal to a class were set up and those universal to a subassembly were set up.
These universal sets allowed a whole set of parts to be called for once instead
of piece by piece, thus eliminating redundancy. I have said there were certain
exceptions to the unit quantities to parts being called for in no more than one
class. Most of these exceptions were included in one of these universal sets.
The few that remained were taken care of by special machine programming.
With this product structure on the machine, it was possible to take any schedule of finished product mix and break out the required schedule in terms of
all levels of subassemblies, parts, and material. Furthermore, this could be done
week -by -week for a one -year schedule in a fraction of a day. By clerical effort,
in the past, such a breakdown for only one week took several clerks about two
days. The traditional clerical method of breakdown could also have been put
directly on the machine, but the machine would then have worked for several
days to produce a year's schedule breakdowns, as against one or two hours.
Furthermore, it would have required several file drawers of cards, as well as
increased attendance on the machines, to obtain the required sorting. The
product structure I have described used a deck of cards about four inches thick.
The payoff came when the company was able to run off and analyze the past
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several years' production. To a large extent, the output in the form of finished
product was chaotic both as to model numbers and quantities. However, there
was a beautiful pattern of order at the subassembly level, with mix and quantity slowly changing with time. This had been suspected before it was demonstrated, of course. However, it was not only now demonstrated, but production
people had a tool by which they could exploit it. Instead of stocking parts, they
now stock major subassemblies, measuring and reflecting the actual demand
daily in terms of minor subassemblies, parts, and material. They are able to
build major subassemblies to rate or by batches, anticipating orders with a high
degree of accuracy.
There is one loose end to this story that I should pick up. There were still
"odd balls." There were still some subassemblies and parts that had a reflected
demand of only a few every one or two years. Upon analysis, however, this
proved to be only about one per cent in volume of quantity and less than that
dollar -wise. These subassemblies are now simply maintained at a one -year
inventory level (one per cent of the total inventory.)
At the present, the business receives orders, the orders are broken out to
major subassemblies, the final assembly made, shipped and billed in three days
as against a previous seven weeks. Total inventory has been reduced approximately 40 per cent. Expediting and "parts chasing" are practically eliminated.
Optimum machine runs and, therefore, less set -up charges are realized. Better
scheduling and, therefore, less overtime is realized. All of these things point
toward increased profitability and, in addition, new areas for possible savings
are opened up for study and research. One of these is cost accounting. Finally,
the research changed the earlier beliefs and assumptions to the extent that,
whereas the belief was that the business was a custom job shop, it is really a
highly repetitive production shop.
Research into Nature of Business —Not Problem Solving Alone
We believe that such research programs can, as it did in this case, change
the whole concept of a business, but it was not accomplished by searching for
a problem upon which to apply a technique. It was not accomplished by
searching for an operational problem to solve. It was accomplished by research to more nearly define the nature of the business. The results of the
research were used by production people to improve their operation. Operations
research and synthesis people solved the research problems. Production people
solved the operational problems.
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How We Integrated
the Purchasing -Receiving Operation
by FREDERICK W. MALLOY
the purchasing T receiving cycle of any large company is two -fold. First, theinpaper
-work must
HE I M PORT AN CE OF AN EFFI CI E N T PAPER -WORK SYSTEM

provide fast and accurate availability information to all parties concerned, so
that the right material is at the right place at the right time, as required by production schedules. Secondly, the quantity of purchase orders and receiving reports involved constitutes one of the high - volume paper -work routines in a
large -scale manufacturing enterprise.
In our specific case, approximately 30,000 receiving reports are issued annually
against some 24,000 purchase orders. The Ansco Division of General Aniline
and Film Corporation manufactures and sells a full line of photographic products. All manufacturing activities are concentrated in one location in New York
State where two receiving stations are maintained, one for the film, paper, and
chemical plants and one for the camera plant. Purchasing activities are concentrated in a single purchasing department.
The Old System —And New Objectives
The conventional system of purchasing, receiving and paying for the goods
received requires four documents. First, the purchase order is typed and forwarded to the vendor. When the shipment arrives, the items received are compared with a purchase order copy and a receiving ticket is written. Payment to
the vendor is then based on a comparison of invoice, purchase order and receiving ticket and is accomplished in preparing a check voucher. In large scale enterprises, copies of both the purchase order and receiving ticket must be furnished
to several other departments for operational control over the availability of
material, quality inspection, etc.
Under the conventional system, our receiving stations prepared a receiving
ticket in five copies upon receipt of each shipment, repeating essentially the
same information of vendor, description, purchase order number, etc. as already
Binghamton Chapter, 1957, joined the Ansco Division of General Aniline & Film Corporation in 1957 in his present position of Accounting Trainee.
Mr. Malloy is a graduate of Scranton University.
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appeared on the purchase order. In our accounts payable department, we maintained a purchase order file and, upon receipt of the vendor's invoice, we
matched the receiving ticket, purchase order and invoice before payment. In
addition, all recipients of the receiving ticket posted the quantities received on
partial shipments to the purchase order in order to maintain a current balance due from the vendor. As can readily be seen, the number of postings was not
only time - consuming but also invited posting errors. As a result, the several
records frequently were not in agreement.
In designing the new system, our thinking was based primarily on the principle that a single, accurate and complete recording should serve the needs of
all locations and fulfill the following objectives.
1.

Eliminate the need for posting of partial receipts and returns in
several departments.

2.

Insure faster communication of receiving information.

3. Eliminate the re- writing of the basic information contained in the
purchase order and provide greater accuracy in receiving reports.
4. Reduce the interruptions in the receiving stations brought about by
inquiries regarding the status of orders.
A study of the existing system showed that 92 per cent of our purchase
orders were received in one to three shipments, leaving only a small percentage
of orders, received in more than three shipments, to require special handling.
New Purchase Order and Receiving Ticket Form
The new combination purchase order - receiving ticket form is typed in our
purchasing department. Each form has provision for a maximum of nine items.
If an order exceeds this, unnumbered forms are used for additional pages,
each page carrying complete delivery and accounting information and indicating
the page number. All pertinent information is entered on this form by our purchasing department. When items are ordered on which many deliveries are
anticipated, we limit this form, whenever possible, to single item per page, in
order to simplify the recording of multiple receipts.
The purchase order is a seven -part form. The first two copies are sent to the
vendor, who acknowledges the terms and conditions on the duplicate by returning it to us. Copy No. 2 is printed on Ozalid master paper with the terms
printed on the back in non - reproducible ink. This was done to make possible
the preparation of Ozalid copies from this copy to communicate changes made
by the vendor in the original order without having to rewrite the order. Copy
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PURCHASE ORDER
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EXHIBIT 1
N o . 3 is t he pu r cha se ord er - re cei vin g t ick et ma ster ( E x h i b i t 1 ) fr o m w h i c h w e

OZAMATIC® duplicating machine for distribution to
the departments concerned. Copies Nos. 4 and 5 are filed in the purchasing
section, one copy alphabetically and the other copy by follow -up date in the
buyers' portfolio. The follow -up copy again is on Ozalid master paper to
permit its use as a follow -up letter. Copy No. 6 is used in property accounting,
as applicable, and Copy No. 7 informs the requisitioning department that the
order has been placed.
If there are changes in prices, quantities and specifications, after an order
has been placed with the vendor, our purchasing department issues a supplement under the original purchase order number. Each supplement is identified
reprodu ce copies on ou r
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with a consecutive suffix, indicating the supplement number. Supplements are
prepared only when deemed necessary, as in those cases in which several receipts
are anticipated against the changed order, to avoid having the accounts payable
department send each subsequent invoice to the purchasing department for approval.
Recording of Receipts
An outline of the method of recording our receipts will more clearly illustrate to the reader the significance and compactness of our combined order.
When a shipment arrives at the receiving station, the checker enters the quantity
that is received opposite the item in the appropriate space on the master copy of
our purchase order - receiving ticket form. In cases of partial shipments, the
quantity received is subtracted form the quantity ordered and the balance due
from the vendor is entered in the appropriate space on the master copy. (The
entries in the first shipment column on Exhibit 1 are illustrative.) All other delivery information is entered in spaces provided at the bottom of the master
copy. In cases of multiple -page orders, the receipt is recorded on the page of the
master copy on which these items appear. If the receipt completes the order,
the master copy is so marked. The clerk in the receiving station prepares five
copies on Ozalid sensitized paper, each copy a different color. By color - coding
the copies, we insure accurate distribution of forms.
The practice used in handling returned goods is quite different from the
usual manner. Each miscellaneous shipment from Ansco premises is covered
by a miscellaneous factory invoice. Upon receipt of a copy of our miscellaneous
factory invoice from accounts payable, the quantity of each item returned to the
vendor is posted at the receiving station to the master copy in the same manner
as if a receipt were being recorded, with the exception that the quantity returned is added to the balance due, (as in the second shipment column of
Exhibit i.) We furnish to the several departments concerned the complete up -todate status of each item on the purchase order. The possibility of having inaccurate balances in the various departments is practically eliminated.
Our combined form provides space for three receipts per item, as illustrated.
However, if more than three receipts are expected, then a continuation sheet is
used, which serves as the master copy for all subsequent receipts. We are considering a variation of this. Instead of using a continuation sheet for the fourth
and subsequent receipts, we can print a new master after the third receipt has
been posted, by the use of Ozalid intermediate paper. The information recorded
in the receiving portion of the purchase order can be obliterated by superimposing a photographic negative, blotting out certain areas and leaving the
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basic purchase order intact. This procedure would lend more flexibility to the
number of receipts which can be recorded against the same purchase order
master copy.
Whole Process Simpler
The combination form is accomplishing the goals we set. In one of our receiving stations, prior to changing to our present system, a writing clerk was
occupied practically full time, manually writing an average of eighty-eight receiving tickets per day in sets of five copies of each receipt. Our present system,
by use of an OZAMATIC® duplicating machine, provides five Ozalid copies
from our purchase order - receiving ticket master copy at the rate of seven copies
per minute. The average 440 copies a day handled by our receiving clerk can
now be accomplished in approximately sixty -five minutes of machine running
time. As a result, the bottleneck of hand - writing complete receiving reports
has largely been eliminated and receiving information can go out to the departments involved within a few minutes after physical receipt. The possibilities of
transposition during re- writing of purchase order information on the receiving
ticket have been eliminated and the accuracy of information has been increased.
The task in our accounts payable department has also been simplified in
several ways. The complete purchase order file has been eliminated, thus eliminating also a considerable amount of filing and handling. Purchase orders and
receiving tickets no longer have to be matched at the time of payments, since
each receiving ticket shows all necessary information for payment of the vendors
invoice. The combination purchase order - receiving ticket becomes a part of the
check voucher assembly, thus disclosing complete purchase order and receiving
information with each payment. In order to facilitate references and look -ups
concerning purchase orders, we have provided in the voucher check form a
column showing purchase order number. Easy cross reference between purchase
order number and voucher register number is, therefore, possible.
We have eliminated the need for posting receiving information in the purchasing, accounting and requisitioning departments. Today, the complete up -todate status of each item on the purchase order is available to all interested departments on the latest combination purchase order - receiving ticket copy. Since
the latest receiving ticket always shows, not only the last receipt but also the
complete history of the order, it replaces all prior copies, which can be discarded.
When applying these advantages to a large volume of purchases, receipts
and payments, their significance in savings becomes considerable, as our experience attests.
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DOES YOUR WORK FLOW OR BUMP?

by A. P. Sefranek*

using new office equipment may have been installed to do your
A paper -work but ofperhaps
you find the old procedure able to produce finished work in a
NEW

METHOD

will

faster time. This condition often a rises in mechanical accounting because of the grouping
of work. Any grouping or ha tching of work tends to slow down the flow. This slowing up
may be said to be equal to the number of stations enroute, plus the nu mber of work ers
within each station, times the size of each batch of work. For example, a key punch
operation using batches of 25 documents causes the first one punched to wait until the
25th is complete before it moves to the verify operation. This is no "crime" in itself but,
if the 23rd item has a simple question on it and if the batch goes through a "break" period,
then the wa it time for the first document is equa l to the pu nch time for 25 items plus the
qu estion time plus the lu nch period. When the batch moves to the verify operation, this
cycle of delay probabilities is repeated.
Let us visualize a forty-step procedure in which each unit of work is attached to the
following one and movement is in a continuous step -by -step motion. Picture forty arms
poised and wa iting to strik e down on the next item with its particu la r opera tion, be it a
staple, a da te, a na me or a total, etc. The la st arm has a wa it time of 39 motions and
then begins producing finished work. However, if work is processed in batches of 5, then
this wait time is 195 motions (3 9 x 5) beca use the production line has to fill up before
any completed work emerges. An uphill pipeline produces no work until the entire line
is full.
Under a free flow movement of work, on the other hand, the first item pu nched is a vailable for transfer to the verify operation on a scheduled pickup routine. This change —from
hatching to item handling —would be a dra stic cha nge in the handling of cards in most instances and presents further problems in the punching of common information but it
should not be overlooked as a possible solution for the free flow of work to a modern
computer.
Wha t are the symptoms of fits a nd starts in the data production line? If there is any
lull in the production of finished work at the beginning of a period and a big pu sh to
"close" at the end, then we a re experiencing the filling u p and clea ning out of ou r production pipeline. It is not necessary to do more work fa ster in order to speed u p the flow of
work. Merely examine the accumulations, however small, then reduce or eliminate them,
and you begin doing tomorrow's work today. Moreover, it is not necessary for clerks to
keep work in front of them at all times. If the work load is distributed evenly, some people
be idle pa rt of the time, even on pea k loa d da ys, for the simple reason tha t they are
faster than others. Another encumbrance is the ta gging of errors to a n individual. This
is accomplished only at the expense of the free flow of work . Errors should be analyzed
from a teamwork standpoint in order to produce better work for each opera tion.
If a free flow of work is desired in order to alleviate the bottlenecks occurring with
the grouping or hatching of work, the following check points should ea ch be considered
and weighed as to its applicability to your work:
1.

2.
3.
4.
5.
6.
7.
8.

Eliminate hatching or counting work.
Stop autographing (requiring operators' initials) at each step.
Avoid time- stamping at various steps in the procedures.
Use a pick -up routine instead of delivering finished work.
Have each item flow by itself.
Establish a return route for all questions.
Tag errors to the operation instea d of the person.
Use the empty machine as a good sign tha t no work is being held u p.

* Tabulating Technician, Bethlehem Steel Co., Bethlehem, Pa.
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lWyolld nese Calm
Books
Men, Machines and Methods
in the Modern Office
American
Management Association, 1313
Broadway, Ne w Yo rk 3 6 , N. Y., 1938, Paper
Bound, 148 pp., $3.73.

"T he Automation of Source Data," reproduction of which is embodied in six addresses, forms the major portion of the first
section of this report of proceedings of a n
office management conference held last fall.
One or two other a ddresses touch on techniques of reporting. The remainder are devoted to sundry aspects of the office management field.

reaches toward application but is largely
concerned with theory and its exposition.
Mathematics in Business
Lloyd L. Lowenstein, John Wiley & Sons,
440 Fourth Avenue, New York 16, New
York, 1938, 364 pp., $4.93.

A textbook "for use in a first course in the
mathematics of business ", this volume runs
in ten chapters from arithmetic to (the
mathematics of) depreciation, with appendices on logarithms and the binomial theorem. Intervening chapters include treatments of "algebra in business ", percentage,
profit and loss, and annuities.

Production Planning and
Inventory Control
John F. Magee, McGraw -Hill Book Co., 330
We il 42nd St., New York 36, N . Y. , 1932,
333 pp., $7.30.

This presentation approaches its topic "along
the lines of operations research thinking."
It is a detailed book, with good identification of topics treated, among which are
costs attaching to inventories, lot -size selection, forecasting, and production planning
and scheduling. It closes with description
of a production control system.

Queues, Inventories and
Maintenance
Philip M. Morse, John Wiley 6 Sons, Inc.,
440 Pourth A ve., New York 16 , N. Y. , 1938,
202 pp., $6.30.

Statistical mathematics is not spared the
reader of this book. Its greatest relevance
to accountants lies in its treatment (in chapter 10) of problems of inventory control for
understanding of which, however, background in the mathematical bases is probably
needed.

Linear Programming and
Economic Analysis
Dorjmann, Samuelson, and Solow, Mc-Graw Hill Book Company, 330 West 42nd St., New
York 36, New York, 323 pp., $10.

Perhaps the most relevant chapter (to accountants) in this volume is chapter 6,
"Linear- programming Analysis of the Firm ",
in which the "firm" is conceived of as
"unit of control whose objective is maximum time rate of profit and whose variables of choice a re time rates of consumption of various inputs and of production
of va rious outputs ". The text as a whole
JUNE, 1958

Dynamic Cost Cutting
George J. Thomas, Business Researeb Pablicalions, 473 Fifth A venue, New York 17, N. Y .

Prefaced by the sentence, "Cutting costs is
a full -time occupation for someone in every
business," this presentation deals with its
subject matter topically in 19 chapters.
Among them are "Material Handling,"
"Tools," "Idle Time," "Maintenance,"
"Traffic" and "Office Costs ". The text is
arranged in easy -to -read style with short
paragraphs and point lists.
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Accounting Principles and
Procedures of Philanthropic
Institutions
Louis Englanders, New York Community
Trust, 230 Park Avenue, New York 17, N. Y.,
1957, Pamphlet, 43 pp., $1.50.

Classifications of income and expense for
philanthropic institutions are specified here
but the presentation goes well beyond this
endeavor and seeks also to relate accounting
for these entities to more general accounting principles. It ends on "a forwa rd look"
which suggests testing principles, standardizing terminology and revising expense
classifications.

15 Major Current Tax
Problems Analyzed
Journal of Taxation, 147 East 50th St., New
York 22, N. Y., 1957, 257 pp., $4.95.

Reporting proceedings of an Institute on
Taxation held last September at the University of Houston by the Texas Society
of Certified Public Accountants, this series
of addresses deals with a variety of tax
problems, including "special problems of
reorganizing the small, closely -held corporation," "tax problems of a compa ny operating in neighboring states," and "increased
volume of foreign trade and investments
creates tax problems." There are also treat-

Corporate Mergers and Acquisitions

ments of tax problems specialized to the oil

American
Management Association, 1515
Broadway, Times Square, New York 36,
N. Y. , 1958, Paper Bound, 178 pp., $4.50.

and gas industry and to individuals.

A gathering together of papers presented in
an October 1957 conference on the topic,

Job Evaluation and Performance
Review for Salary Administration

this book (Mana gement Report No. 4) constitutes many -sided coverage of considera-

National Association of Bank Auditors and
Comptrollers, 38 South Dearborn St., Chicago
3, Illinois, 1958, Paper Bound, 42 pp.

tions towa rd or away from mergers. Atten-

It wou ld be su rprising if the deta il of this

tion is given by three papers to "post -

manual were not

merger operating problems." A somewhat

relevance wherever accounting personnel are

detailed case study in acquisition is included

employed.

as a final part to the book.

with processes of describing, rating and

Accounting Guide for
Defense Contracts
Paul M. Trueger, Commerce Clearing House,
4025 Peterson Ave., Chicago 30, Illinois, 1958,
Second Edition, 464 pp., $12.50.

found

to have some

Included are chapters dealing

classifying jobs, with consideration also of
salary increase procedure and merit rating.

The Economic Almanac
National Industrial Conference Board, Thomas
Y . Crowell, 432 Fourth Avenue, New York
16, New York, 1958, 673 pp., $5.

Revision of a comprehensive treatment of
defense contract accounting, first issued five

A fourteenth edition, this compilation of

years ago, this text deals first with govern-

economic volume and activity data covers

ment procurement and auditing, standard

various phases and aspects of business and

contract provisions, requirements placed on
cost accounting systems and on internal con-

various periods of time. Railroad carload ing figures, for example, start with 1929,

trol and accounting practices. It then proceeds to somewhat extensive material on un-

with 1900. Various sources are also relied

national income with 1933, number of firms

allowable costs and upon separate categories

upon by the data, including tables of the

of cost. Termination and renegotiation are

N. I. C. B.'s own construction, e.g. its

likewise treated.

estimates of capital appropriations.
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Articles
Opinion Survey on Price -Level
Adjustment of Depreciation

ciples issued by the American Accounting
Association.

American Institute of C.P.A.'s, Journal of
Accountancy, April 1938.

The questionna ire reported on here was addressed to 406 "business executives and educators," of whom about three quarters felt
"current dollar cost of depreciation" should
be disclosed to stockholders but inquiry as
to the proper method for doing so drew diverse opinion, "spelled out" in the article.

Financial Reporting Implications of
Accounting and Electronic Data
Processing
W. Stewart Hotchkiss, The Controller, April
1938.

A comprehensive and rather concrete article
covering the status, principal applications,
and methodology of integrated data processing embodied in electronic equipment, this
article also relates the equipment to functions of management, e.g., planning, as well
as to process.

The Search for Accounting
Principles
A. C. Littleton, New York Certified Public
Accountant, April 1938.

Accompanying the presentation with both
background and reasoned reflections, the
present author, whose contact with accounting covers an extended period, centers attention on Accounting Research Bulletins
of the American Institute of Certified Public
Accountants and on the sta tements of prin-
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A Security Analyst Looks of
Annual Reports
Nicholas E. Crane, Journal of Accountancy,
March 1938.

The author of this article is president of the
New York Society of Security Analysts. He
considers a variety of specific industries
(among them oil, mining, steel) and closes
with a six -point statement of matters, the
inclusion of which in reports will implement consistency.
Accounting Training Programs
in American Industry
The Controller, April 1938.

Reporting a survey addressed to "200 major
corporations" of which 102 responded, this
digest of results indicates, among much other
informative detail relating to internal accounting training programs, that their existence extends to about half the respondents.

Addresses of Periodicals
The Controller
2 Park Avenue, New York 16, N. Y. , Single
Copy 60¢.

Journal of Accountancy
270 Madison Avenue, New York 16, N. Y. ,
Single Copy 83Q.

New York Certified
Public Accountant

OP

677 Filth Ave., New York 22, N. Y. , Single

Copy sod.

95

dRH
WIN

