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Product Costs for Pricing Purposes
RICING is a profit planning problem in which management searches out the alternatives

Pand compares them one against another in order to choose the one which promises to be
most advantageous. In this process, the accountant has an important part to play in
assisting management to evaluate the profit consequences of the various alternatives. This
function is performed by determining anticipated cost to make and sell the company's
products and the profit which can be expected at proposed selling prices.
The purpose of this study was to determine what kinds of product costs are needed
by management for making pricing decisions, how these costs may be obtained, and how
they are related to costs used for other purposes. As an accounting study, it is concerned
with the seller's own costs and excludes discussion of pricing strategy and pricing practices.
The study began with a review of the existing literature and included material by writers on
business management as well as by accountants. Following this, fifty -five companies were
interviewed to ascertain what practices they follow in the use of costs for pricing. Questions raised in the study were discussed with top level sales and general executives as well
as with accounting personnel in many of the interviews.

Summary
HI S ST U D Y S H OW S TH A T ,

in practice, cost is looked upon as the starting

T point in pricing a company's products. In addition to cost, it is necessary

to consider competition and customer demand so selling prices seldom have a
rigid relationship to cost. Pricing also presents a variety of situations and
cost has a role which differs according to whether the product being priced
has an elastic or an inelastic demand, whether competition is strong or weak,
and whether the product is sold from stock or built to the customer's order.
The concepts of cost which are most appropriate for pricing purposes differ
in many respects from the concepts of cost used for cost control and financial
reporting purposes. This study shows that costs for pricing products need to
have the following characteristics:
1. Costs should be stated in terms of product units.
2. Manufacturing and nonmanufacturing costs are equally important in
pricing and both should be assigned to products to obtain a complete
unit cost to make and sell.
3. Current or anticipated costs are wanted for pricing because pricing
decisions deal with sales to be made in the future. Historical costs
and standard costs are significant only insofar as they provide a
guide to current or future costs. When costs of material, labor,
facilities, and services change, costs previously recorded in the books
may need to be restated in dollars having the same purchasing power
as the dollars in which selling prices are being quoted.
Since pricing decisions deal with alternatives, the effects which proposed
changes in the products will have on costs often need to be ascertained. In
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order to facilitate computation of such cost differences, product cost compo.
nents are usually listed in detail on the product cost record which is available
to those who set selling prices.
One of the difficult problems in determining product costs grows out of
the fact that capacity of some facilities used in manufacturing and selling
cannot, as a practical matter, be varied in proportion to current need for these
facilities. As a result, the costs associated with such facilities are, in the
short run, fixed and joint as to increments in volume which may be handled
within the capacity of the existing equipment and organization.
Over the long run the full cost of all facilities must be recovered in product selling prices during the useful life of the facilities if the company is to
avoid a net loss. For this reason, costing rates which spread the fixed costs
uniformly over the standard or normal volume of production are computed
to serve as long range objectives in pricing.
However, long range fixed cost recovery objectives are sometimes best
attained on an overall bassis by varying the rates at which fixed costs are
reflected in the sales prices of different products or in the sales prices of all
products at different times. This is done because the total contribution to
fixed costs and profits of total sales depends upon the number of product
units sold as well as upon the amount of cost recovered in the selling price
of each unit. Some products are able to contribute a wider margin over
variable cost than are other products because customer willingness to buy
differs. Market demand also tends to be stronger for most products in periods
of prosperity than it is in periods of depression. In multi - product companies,
management logically seeks to find the pattern of prices and volumes for
individual products which yields the largest combined profit. Under such
conditions, many decisions deal with individual products or segments of
total volume. Direct costs and marginal incomes may then be more useful
guides than allocated total costs.
In the final analysis, the costs needed to guide management in pricing decisions often differ from the costs most appropriate for other purposes. The
cost accountant has a responsibility for selecting the cost concept suited to
the circumstances under which the decision is being made and for helping
management to understand the figures presented.
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Chapter 1
THE ROLE OF COSTS IN PRICING

Costs incurred in the manufacturing and marketing of goods being priced
constitute a significant segment of the information usually wanted by management in dealing with pricing problems. This chapter considers the role of
costs in pricing decisions.
In general, discussion with representatives of companies interviewed shows
that pricing is viewed, not simply as a process of setting figures at which a
company's products are offered to customers, but rather as a broad and often
complex field embracing problems of determining characteristics of products
to be sold, selecting customers, choosing sales promotion and distribution
methods, and obtaining a satisfactory volume of business. Often the principal use of costs in connection with pricing is to aid in forecasting the profit
consequences of alternative prices, conditions of sale, methods of sale, etc.
The explanation of this observation doubtless lies in the fact that costs,
selling prices, and the other factors enumerated above are all interrelated in
such a way that no one of them can be considered apart from the others in
making business decisions.
Cost as the Starting Point in Pricing
The field interviews in this study showed clearly that, in practice, cost
is viewed as only one of the factors that must be considered in pricing decisions. In addition to cost, competition and customer demand obviously
need recognition in pricing. Among the other factors mentioned in field
interviews are such company objectives as the desire to offer steady employ.
ment, to offer a full line including unprofitable items, and to introduce new
products. In addition, government regulation of prices and of certain pricing
practices has been important in recent years.
While it is often said that selling prices cannot be based upon cost, those
who make this statement generally mean that selling prices do not have an
inflexible relationship to cost. Costs are an important aid to management in
making pricing decisions even though the costs by themselves do not consti.
tute all of the information needed. Moreover, the importance of product costs
in pricing depends upon the circumstances. Sometimes costs have practically
no significance as in a liquidation sale. On the other hand, they become the
main price determinant when sale is made under a cost reimbursement con.
tract. More commonly, the significance of cost in pricing lies somewhere
between these extremes.
That "cost is the starting point in pricing" was the idea most often ex.
pressed in the field interviews. In the words of one company representative:
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"We work from cost in all cases, but we must consider what the ultimate
buyer will pay and what our competitors will probably offer."
Pricing presents a variety of situations and cost has a role which differs
according to the circumstances under which pricing decisions are being made.
Among the ways in which cost may influence pricing decisions, the following
situations illustrate some typical possibilities:
1. Price may be determined by adding a mark -up to cost. This method
is often followed where an established market price for the product
does not exist, as for example, with a new product, a product differentiated from competitors' products by brand name or other distinctive features, or a product which has no direct competitor. While
cost has a definite role in this type of pricing, it does not necessarily
have a rigid relationship to selling price because unit profit margins
and selling prices need to be adjusted to produce the most profitable
volume.
2. Cost may set a minimum limit to price. If cost cannot be recovered
in the selling price, the customer's offer may be refused or the product ultimately discontinued.
3. Where a market price is established by competition or custom, cost
serves principally to determine what kind of product and service can
be offered at the given price. A well known example here is the
practice of varying the weight of a five cent candy bar with fluctuations in cost of the ingredients. As explained by a company interviewed, "Cost is more of a limit on what kind of product we can
supply than it is a factor determining price."
4. When the price is established by the market or by custom, cost is
necessary to measure profitability of products. This information
guides management in directing sales effort into the most profitable
channels and emphasizes the need to control costs in order that available profit margins are not lost through excessive costs.
In the field study, it was evident that there is a distinct difference between the uses made of product costs for pricing standardized items which
are often manufactured for stock and priced by use of list prices and products
built to the customers' order and priced by the use of quotations developed
for the individual job.

Pricing Standardized Products
Prices of many standardized products are much influenced by direct competition. While one company's product may be distinguished by various
features, its manufacturer may find it necessary to maintain the accustomed
1674

N.A.C.A. BULLETIN

relationships between the price of his product and prices of competing products which serve the same purpose.
Under such circumstances, a knowledge of product cost enables a company
to tell whether or not it will be profitable to sell at a price established in
the market. When the comparison of cost and price indicates that a satisfactory profit will not be obtained, management is led to search for ways to
correct the situation. The field study produced numerous examples of such
actions and the following are cited as illustrations:
"Our price must be in line with competitors' prices on the same product;
hence our problem is to control costs so that a profit can be made at the
price obtainable in the market."
"Our prices are not set without knowing costs. But the more important
function of cost is to help determine what products to make and what
emphasis to put on them because competition determines the prices at
which they can be sold."
"Cost tells when a change in list prices is needed. It may not be feasible to make a change at the time, but management is on notice that
action should be taken when the opportunity arises."
In some cases customers have in mind a definite price which they are willing to pay. One company stated that it works backward from the retail
price to determine what kind of product it can offer at that price. At the
time of the interview, rising prices of the principal raw material had led
to development of cheaper new materials to serve the same purpose. This
development had helped substantially in maintaining sales volume. The
company's point of view with respect to the role of costs in pricing was summarized as follows:
"Over the long period, price must be in line with cost. But for periodic
pricing the price the customer will pay determines what the product
ought to cost. It is then up to management to provide a saleable product
at a cost which yields a profit."
Pricing Products Built -to -Order
When products are built to the customer's order, costs have a more direct
bearing on the pricing process. All of the companies interviewed which
manufacture goods to order reported that cost of the job or product receives
more consideration in pricing under such circumstances than is the case
when "shelf" goods are sold at list prices. In several instances it was stated
that built -to -order products are priced strictly by formula in which the only
important variable is cost.
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However, the fact that cost receives more weight in pricing products built to -order does not mean that pricing always proceeds by applying a standard
mark up, for management still must consider the need to obtain an adequate
volume of business. In fact, several companies stated that special order business is accepted principally to occupy manufacturing facilities which are not
fully utilized by standard products and that low profit margins on such work
emphasize the importance of having costs available when pricing decisions
are made.
Perhaps the main reason for the greater weight given to product or job
cost in pricing special order goods is found in the fact that the costs of
individual articles differ greatly and customers expect prices quoted to reflect
the differences in product specifications. In contrast, the manufacturer of
a standardized product usually finds that cost of the product varies little from
one lot to another if his costs are under control. Moreover, when differences in cost do arise on standardized products, the differences are usually
not specifically recoverable in selling price unless the change is a general
one affecting all competitors in the field.
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Chapter 2
HOW PRICING DECISIONS ARE MADE

Pricing Objectives and Policies
The field study showed that most of the companies interviewed have pricing goals or objectives expressed in terms of desired net or gross margin
percentages. These figures are stated as percentages of selling price or cost,
the former being reported twice as frequently as the latter by companies interviewed.
In a number of instances, profit percentage objectives are related to a
desired rate of return on investment. This is accomplished by establishing
margins for individual products which will, if realized, produce enough net
income to meet the desired return on investment either for the company as a
whole or, less often, for the product line. Profit objectives for individual
products or product lines usually vary with competitive conditions which
affect the various products differently. A somewhat different approach is
illustrated by a company which varies its product line profit objectives (expressed as percentages on gross sales) with the length of time required for
turnover of the investment applicable to each line.
Only a few of the companies interviewed have formal statements of pricing
policies. Where present, these policies usually deal with responsibility for
pricing functions, bases for computing costs used for pricing, and profit
objectives. The following summary statement of pricing policy taken from
one company's manual indicates the nature of these policies:
"Our price lists should:
1. Be competitive and in line with the market.
2. Reflect our present costs and present manufacturing processes.
3. Yield us the highest profit consistent with the long -term program for
the product.
4. Have common specifications for lists covering similar products made
in different plants or divisions."
Who Makes Pricing Decisions?
The importance of pricing leads top management to maintain close con.
trol over the pricing function. Methods for exercise of this control reported
by the companies interviewed in the field study can be classified as follows:
1. All pricing decisions are made by the president or by some other
top executives (e.g. vice president in charge of sales, treasurer, general manager). This practice is common among the smaller companies interviewed and was also reported by a few large companies
where top executives are the principal owners.
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REQUEST FOR COST ESTIMATE
Date

Re q u e st No .

Na m e o f P ro du ct _
Gen e ral De scr ipt ion
New Item
Reuyle
SPRCIPICATIONS
-

C h. ek Li n
Ref.

-

- - --

Dwc r iy � I r

Suggest ed Retail Price {

We i a l Q u an t i t y

Date of expected delivery

pcs.

Yearly Est. Soles

Dummy pa ckage submitted herewith

nee.
Y n _

N o

Other Remarks
Requested by

Specibcatioo by

Approv ed by

EXHIBIT 1 (Part 1)

2. Top management (e.g. board of directors, president, a committee of
top executives) establishes pricing policy and approves price lists
and quotations on important orders. Quotations to customers and
decisions with respect to terms of sale are usually made by the sales
department so long as these are within the scope of established policies.
3. A committee composed of executives heading the various functional
divisions of the company (general control, sales, manufacturing,
accounting) formulates policies and approves price lists and prices
quoted on large orders. Actions of this committee are subject to approval by the presi dent where he is no t a member of the committee.

In the larger companies, delegation of some pri cing funct ions is common,
although important decisions are practically always made at high levels,
usually with review or approval by the president. A few of th e companies
interviewed have decentralized authority for pricing. For example, a company that has several product divisions stated that top management in charge
of each division sets its own prices.
Information to Guide Pricing Decisions
As a basis for pricing decisions, information with respect to markets,
costs, and product specifications needs to be assembled and coordinated. To
illustrate, one company's standard practice manual outlines the following
steps taken in preparing price lists:
1. Obtain from the sales departments:
a. Detailed specifications of each of the products.
1678

N.A.C.A. B U L L E T I N

To

COST ESTIMATE
Date_
Request No.

Hate of Request

Requested by

Name of Product

_
Estimated Cost
Pa c ki ng M —r i . ls

f

ach

f

eack

E

t, , h

f

each

Labor
Oecrhead

"

To ta l

Co nt e nt s (inc lude s L AO. H. )

Completed Cost
To le s . . . 5 % a

Est imat ed Cwt

Not es —Thi s est imate i s subje ct to t he fo llowi ng co ndit ions: 1.

It is based upon specifications contained in the request and no provision is made for any depa rture theref rom.

3.

It is ba se d upo n curre nt market pric es fo r all mat erials re qui te d.

Remarks:

Cost Dept.
ns:a- Gov- ^wc-nv

EXHIBIT 1 (Par4 2)

,

b. Information such as competitor's price lists covering comparable
products so that the general competitive market level may be determined.
2. Discuss in detail the product specifications (submitted by the sales
department) with plant management and financial management. Decide upon final specifications which must be approved by all departments concerned.
3. Prepare cost estimates on basis of these specifications and compare
with market data.
4. Decide on the final selling prices.
Exhibit 1 shows three forms which are used by one of the companies interviewed for preparing the product description and cost estimate which serve
as a guide to pricing.
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COST COMPUTATION DETAIL
BU LK
Request No.

Date

Name of Product
DE TAI L OF L AB O R AND O VE RHEAD

DE TAI L OF M ANUF ACT UR I NG M AT E RI AL S
Prices based on production o f

Bounds
ouwwrirr

As s i gne d Fo rmula N.

cosy

mi c e

Specific Gravity
Size of Batch

lbs.

Labor Time per Bat ch

—

-

La bo r Time

Ha a n
Hours Pe r I b.

Labor Rate

Pe r Ho ur

1

O. H. Re m

Pe r Ho a r

J

1]

( D er

.)

F I NAL C OST

Mate rial
Let, Orerbeed

Tot al Coe t per Ib.
Tota l Cost For

Pounds

APPROVALS
Mau."

Pricet

Product ion

CJca,s tiees

Re la t e

EXHIBIT 1 (Par t 3)

It is evident that information of the type described above must be assembled from various sources and then brought into focus for the decision
to be made. Responsibility for this work differs from company to company
and it is not always centralized. However, one of the companies interviewed
furnishes an interesting example of centralization of pricing work in a pricing department. Operation of the pricing function in this company is described below:
Pricing authority rests with the Executive Sales Policy and Price
Committee which is composed of top management. This committee approves prices, but actual pricing work is done by a pricing department
headed by a pricing manager who reports to the aforementioned committee. Functions of the pricing department are:
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1. To implement pricing policies established by the Executive Sales
Policy and Pricing Committee.
2. To recommend price changes to meet competitive conditions.
3. To recommend proposed prices on new products.
4. To compute recommended prices on all individually priced products.
'5. To prepare periodic reports to management regarding relation.
ships between prices and current costs.

1

More commonly, some or all of the functions listed above are performed
in the accounting department. An example in which full responsibility for
determining selling prices rests with the accounting department is found in
a company where the cost department manager has responsibility for assembling needed information and determining selling prices quoted to customers. In this company the cost department furnishes price quotations to
the sales department. However, quotations on unusually large orders or
orders on which the gross margin after variable cost is less than the company's standard objectives are referred to the president for approval before
release to the sales department.
In another company, price quotations are prepared in the cost accounting
department, but when the marginal income percentage actually being realized or the percentage anticipated under a given quotation falls below a
stated minimum figure, the cost department head is expected to bring the
fact to the attention of the president. Responsibility for pricing is thus delegated and top executive attention is centered on policy and unfavorable deviations from planned profits.
Where a pricing committee is used, the controller is usually a member
of the committee. The following example illustrates the accountant's participation under this form of organization:
A pricing committee composed of the vice president in charge of
production, sales director, corporate secretary and attorney, and the
controller provide representation for different interests involved in pricing. Individual product sales managers serve with the committee in pricing their own products. The controller presents budgeted product cost
figures and anticipated profit by products, departments, and the company as a whole. Prices on basic product sizes and sales lot sizes are set
by the committee. The controller's office then works out detailed price
schedules for individual items and lot sizes.
In general, the field study shows that the accounting department usually
supplies the following types of information for use by executives responsible
for pricing:
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1. Costs of the individual products to be sold. These costs are analyzed
in as much detail as desired by those who use them for pricing decisions. In preparing these cost figures, the accountants are usually
responsible for working with production and sales departments in
order that costs will reflect product specifications, manufacturing,
and marketing methods and conditions.
2. Anticipated profit, computed on a unit basis and compared with the
standard objective established by company policy. When a complete price list or basic price schedule is to be prepared or revised,
anticipated profit budgets by product lines and for the company as
a whole are usually prepared. These profit figures are based upon
proposed selling prices in order to provide an advance test of financial consequences of the proposed prices.
3. Historical reports of profits realized. These are usually the commodity profit and loss statements, but where large special order contracts are important, profits may be reported on each contract. Such
reports serve as a check on the effectiveness of pricing policy and
practices.
It seems evident that different functional groups must work together as a
team in pricing a company's products. Realization of this is to be seen in the
following statement made in one of the field interviews:
"This company stresses close contact between sales, production, and
cost departments. Offices are adjacent in order to facilitate exchange
of information."
In the larger companies, cost figures wanted for pricing may be assembled
from several sources. For example, one company listed the following:
Factory cost department — supplies manufacturing cost from plant where
the product is made.
,j

General accounting department — supplies selling and administrative cost
ratios from home office where these costs are recorded.
Purchasing department — supplies current prices of raw materials.

4

Estimating department — supplies manufacturing cost estimates for special orders and new products.

While organization for collecting detailed information differs from company to company, coordination of data, presentation to top management, and
any explanation called for is a responsibility of the controller in most of the
companies interviewed.
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Need for a Good Cost Accounting System
Where the company knows the costs of its products, costs generally receive more weight in pricing than is the case where the company has little
knowledge of product costs. This probably explains the fact that where a
few companies possess most of the production capacity for a product, these
companies usually reported that costs are an important factor in pricing.
Such companies generally have adequate facilities for determining costs of
their products and management has reliable information to guide it in making pricing decisions. Competitors who lack knowledge of their costs do not
necessarily disturb established cost -price relationships because they may follow price leadership of other companies.
On the other hand, the existence of important competitors who act without knowledge of costs may make it impossible for any member of the industry to be guided by costs in pricing. Trade associations in some industries have engaged in educational programs designed to foster wider use of
good accounting methods by companies in their industries. These efforts
should be distinguished from earlier trade association programs which sought
to promote uniformity in pricing practices.
It can be said that a good cost accounting system is essential to good pric.
ing. When certain products seem to be unprofitable, an investigation to
determine the reason may well include review of the methods employed for
ascertaining costs.
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Chapter 3
FORECASTING COSTS FOR PRICING PURPOSES

Pricing deals with sales transactions which will take place in the future.
Therefore management responsible for pricing needs to know as well as possible what it will cost to make and sell the goods now being priced or what
it will cost to replace goods now in the company's inventory. Historical
costs are relevant guides in pricing only insofar as they provide clues to what
future costs are likely to be.' The costs needed for pricing are often anticipated future costs rather than historical costs and the process of determining costs for pricing is, in part, a problem in forecasting costs. The extent
to which forecasting of costs enters the picture depends upon the length of
time for which present price decisions are expected to remain firm and upon
the likelihood that important changes in current costs may occur.
Where the production cycle is short and prices can be adjusted quickly
for changes in cost, current experienced costs may be adequate. On the
other hand, where annual or seasonal pricing is customary, a forecast of
costs expected to prevail during the life of the price list is likely to be very
important. This is also true where production requires a long period after
the selling price has been established. As an alternative, escalator clauses are
sometimes used in sales contracts to protect the seller against increases in
costs when the manufacturing cycle is long. One company interviewed stated
that it follows a policy of pricing the principal raw material in its products
at the market price current on the day when shipment is made to the customer.
Where costs are not expected to change, historical costs provide a sound
guide in pricing. And, since products to be made in the future usually employ
the same equipment and manufacturing operations used in the past, historical costs constitute the best starting point for forecasting future costs.
Realizing this, the companies interviewed commonly prepare costs for pricing by adjusting historical costs to reflect changes which have taken place
or which are expected to take place in the near future. Adjusting actual
or standard book costs to current price levels is often an important aspect
of this problem. In some companies where special order work predominates,
the cost estimates initially made for quoting a price to the customer are
later used as standard costs for controlling costs and for costing inventory
and goods sold.2
'Exceptions to this statement occur, although they ordinarily constitute a minor por.
tion of commercial sales transactions. Sales under cost reimbursement type contracts
constitute one example of such exceptions.
2 For an example, see "A Standard Cost Case Study," Research Series No. 15, N.A.C.A.
Bulletin, December 15, 1948.
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Exhibit 2 shows a cost estimate form containing spaces in which current
costs as well as standard costs are entered. The current costs serve to inform management as to the amount of cost which needs to be recovered in
product selling prices.
Adjusting Historical Costs to Current Price Levels
When one considers the purchasing power of money received rather than
a mere excess of incoming dollars over outgoing dollars, it is evident that the
purchasing power of capital invested in the business must be maintained
before there can be any real income for the owners. For this reason, it
seems that costs for pricing need to be stated in dollars of the same purchas.
ing power as those current in the period to which the prices in question will
apply. Where prices are stated in dollars having less purchasing power
than the dollars in which costs are stated, the prices quoted to customers
may not be adequate to replace the purchasing power of capital consumed
(i.e., materials, machines, buildings) in manufacturing the goods sold. The
reverse situation obtains when the price level has dropped and pricing dollars have more purchasing power than have the cost dollars. Lower selling
prices may then be adequate to maintain the same productive facilities and
the purchasing power of the capital invested in the assets even when such
prices do not replace the number of dollars invested at a higher price level.$
The importance of this problem depends upon the rapidity with which the
purchasing power of money changes and upon the length of the period for
turnover of capital employed in the business.
A majority of the companies interviewed in this study have specific procedures for reflecting current or anticipated prices of both direct and in.
direct materials and labor in product costs when the costs are to be used for
pricing purposes.
Different problems are encountered in providing current costs for material, labor, and overhead components of product cost and separate procedures have usually been developed for each of these cost components. The
general nature of these procedures is indicated below.
Material Prices
In computing product costs for pricing, the cost of materials used in
manufacturing is figured at current market or at anticipated replacement
3 However, these prices may not be adequate to accomplish this if there are contractual obligations to pay rents, interest, etc., which were esta blished in a period when the
price level was higher.
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Cost E s t im a t e S h e e t Sh o win g C u r re n t Co s t s and S t a n d a r d Co s t s
P l a n t L o c a t io n

E f f e c t i ve Dat e

' Mo d e l and Type

Co s t Bas e d On
Un it

Drawing Number

Qu an tity

Drawin g Number

C u r r e n t C o s t a s of
Ma t e ria l

Labor

Expense

Un it

I n v e n t o r y St a n d a r d Co st
To t a l

Ilat e rial

Lab o r

Ex p en se

t

E f f i c i e n c y St a n d a r d
Etfg. V a r ia n c e
Bu i ld Up
Change o ve r
C a b in e t Rework
Sc r a p A llo w a n c e

RECOVERY STANDARD
M e

1.9suea
I

EXHIBIT 2

price by 36 of the 55 companies interviewed.4 Cost of materials so de4 A tabulation of pra ctices reported by 55 companies interviewed appea rs below:
Basis for Costing Products
No. of Companies
Cu rrent ma rk et or standard cost adju sted to cu rrent ma rk et
30
.........
Anticipated replacement price or standard cost adjusted to . .anticipated
replacement price
6
Actual historical cost . . . . .. . _. . .. .. .. .. .. .. .. . .... .... .. .. .. .. .. .. ........... .. .. .. .. .. .. ........... .. .. .. .. ..
12
Sta nda rd cost unadjusted
6
........... ...............................
Practice not ascertained
1
............... ...............................
55
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termined for pricing products usually differs from cost of materials determined for inventory purposes because the latter reflect prices paid in the
past rather than current prices.
Current prices are sometimes market quotations and sometimes are taken
from the most recent invoices. Among the companies which use current
market prices of materials, methods for determining such prices and reasons
for the practices chosen are illustrated by the examples below.
Example No. 1: When a new product price list is to be prepared
or a special quotation is made, cost of materials entering into products
is figured at latest quoted price because management wants current product cost when pricing decisions are to be made.
Exhibit 3 shows the product cost form used for pricing by one of
these companies. This company revises its material price standards infrequently and therefore calculates current costs by applying to standard
cost the ratio between standard cost and recent actual purchases. Such
computations are made monthly and spaces are provided on the form
for entering the ratio of standard to actual cost (column designated
"11 ") and resulting current cost figure (column designated "cost ").
Companies which use this method often group together related materials
and compute a single ratio for the group. As an example, all steel is
put in one group and nonferrous metals in another group. Prices of
items in each group tend to move together and consequently the group
average percentage change can be used as an index number to adjust
the standard price of individual items to current price. Where changes
in the materials used are frequent, standard costs must be revised often
enough to make sure that they represent materials actually being used.
Example No. 2: This company uses estimated cost of its principal
raw material as of the date manufacturing operations on the material
are scheduled to start. Several style changes are made each year and
selling prices are revised at these times to reflect changes in cost of
raw materials.
Example No. 3: Management watches daily market prices of its main
raw material as a guide to pricing of its products. In the case of cer.
tain products made from materials which are saleable at an intermediate stage, the current sales value of the intermediate product is used in
figuring cost of material going into the finished product. Objectives
of the latter practice were stated to be (1) to put the company's finished
product costs on the same basis as costs of competitors who purchase
the intermediate material (from this company in some cases) and (2)
to insure realization of at least as good a price for the intermediate as
could be obtained by sale without further processing.
In the group of companies which use standard or actual costs without
adjustment, it was sometimes stated that book costs usually represent current
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material prices at the time pricing decisions are made. For example, one
company prepares a new price list at the beginning of each selling season.
Before prices are set, standard costs are revised and the quantity of material
contained in each product is extended at the forecasted average price which
the company expects to pay d urin g th e coming sea son. When brought up
to date in this manner, standard costs s erve as guides for pricing items to
appear on the season's price list. Material price variances are available cur.
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rently by major classes of materials but are not considered significant in
pricing because firm selling prices have already been set when variances
arise.
Several other cases in which book costs of material are not adjusted are
briefly described below:
Example 1: Rapid turnover of materials keeps actual inventory costs
current enough to preclude the need for special adjustments.
Example 2: Catalog prices were stated to reflect long -range average
costs. Product costs including materials at standard prices are used for
pricing because standard costs are not affected by temporary fluctuations
in market prices of materials. Standard costs are revised when changes
in prices of materials are expected to persist.
Example 3: Competitors do not increase selling prices until low cost
inventories are exhausted. Hence it is necessary to follow the same
procedure to avoid loss of business.
Example 4: Government regulations with respect to cost reimbursement require actual historical cost of direct material used.
Labor Rates
Labor rates ordinarily do not change as frequently as do prices of many
materials and book costs are usually based on current labor rates. For this
reason only a few of the companies interviewed adjust book labor costs when
computing product costs for pricing purposes.
Where standard costs are in use, it is common practice to revise the standard product costs when a general change in labor rates takes place. As explained in one of the interviews:
"We advise the estimating department at once when labor rate changes
are made. We also revise our standard costs as soon as possible. Decisions as to revision of the company's price list are usually made at the
same time."
Where standard costs are not immediately revised, an adjustment factor
is applied to standard costs in order that these costs may reflect the changed
labor rates. Thus one company stated that it does not attempt to adjust
labor costs operation by operation until a general revision of standards takes
place. Instead, an approximate percentage of direct labor is computed to include the effect of the rate changes on both direct and indirect labor. This
is shown as a lump sum item on the product cost card under the title "Labor
Content Adjustment." This method is regularly used by a few companies
which do not keep labor rate standards current and by companies which,
as a matter of policy, adjust standard product costs for all variances. ExAU G US T , 1953
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hibit 3 shows the product cost sheet used for pricing by a company which
uses fixed standards rather than current standards. A current cost for the
labor component of product cost is computed monthly by multiplying the
fixed standard cost by the current ratio of standard to actual. One company
pointed out the need to watch order backlogs to avoid accepting orders at
current prices for goods to be manufactured after an increase in labor rates
has taken place. This company applies to list prices a factor expressing the
expected increase in labor costs and quotes prices on this basis for goods to
be manufactured after a new labor contract goes into effect. In a few companies where a long period may elapse between incurrence of labor cost and
sale of the resulting products, current manufacturing costs rather than inventory costs are used for pricing purposes.
In the absence of standard costs, recent actual or expected actual labor
costs are used. Several companies which use standards for other cost ele.
ments apply current actual labor rates when job cost estimates are made for
pricing.
Manufacturing Overhead
To the extent that overhead costs are composed of labor, overhead rates
are usually revised when changes in labor rates occur. Periodic revision
(most commonly once a year) is relied upon to keep overhead rates reason.
ably well in line with current prices of supplies, services, and other items
which are not significant enough in total to justify more frequent attention.
The field study disclosed only a few instances in which specific techniques have been developed for reflecting the effect of changing price levels in
the depreciation element included in current product costs prepared for
pricing. One or more of the following reasons were generally given for basing depreciation on historical cost:
1. Depreciation constitutes a relatively small portion of total product
cost in some companies and any changes in product costs resulting
from restatement of depreciation on a current cost basis would not be
significant.
2. Most depreciable assets have been acquired at recent price levels and
hence the problem is not important.
3. If selling prices were based on costs containing depreciation at the
current price level, the company's product could not be sold in competition with other companies which continue to price on costs containing depreciation on historical costs.
4. Some companies have concluded that there is no practical method
which they can use to ascertain depreciation in terms of the current
price level even though they feel that the idea has merit.
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The following examples describe methods used by companies that do
restate depreciation in terms of the current price level in determining product costs for pricing.
Example No. 1
Engineering estimates of current replacement cost of depreciable assets
are made regularly for insurance purposes. The same figures are utilized for calculating the periodic depreciation cost that enters into product costs prepared for pricing purposes.

Example No. 2
Cost of plant and equipment is determined on a current basis each month
by applying the U. S. Department of Labor construction cost index to
the number of asset dollars invested each year as shown by the investment ledger. Product costs are affected in two ways by the use of these
current cost figures:
a. Some overhead costs are allocated on the basis of invested capital.
Historical costs would result in inequitable distribution because departments having recently acquired equipment would be overcharged.
Invested capital is an important basis for cost distribution in this
company's industry and use of the resulting figures is not limited
to pricing.
b. Product costs containing depreciation at the current price level are
prepared for management's use in pricing.
To use current or replacement costs for pricing purposes does not necessarily imply that any change should be made in accepted methods of computing product costs for charging inventory and cost of goods sold.
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Chapter 4
TYPES OF COSTS NEEDED FOR PRICING DECISIONS

Effective use of cost data for pricing calls for selecting the most appropriate cost concepts for the circumstances. More than one type of cost may
be needed in a single decision because management may want to consider
different aspects of the problem. As stated by Howard C. Greer in the 1952
Dickinson Lectures:
"The cost of a product is not some single precisely calculated figure.
Cost is a composite of numerous elements —some direct and some imputed, some fixed and some variable, some provable and some theoretical. No two cost - finding procedures are identical, and no one procedure will produce continuously identical results. Thus cost - finding
for pricing purposes is necessarily the assembly of a variety of cost
facts, which can be combined in a variety of ways to produce a variety
of answers. The price maker can use them only as a guide and a point
of reference. In constructing his price list, he will apply cost facts more
or less conscientiously according to his philosophy and his circumstances."
There are, however, discernible patterns in the concepts of cost most appropriate for the principal classes of pricing situations. Methods for ascertaining the cost figures differ from company to company even where the
pricing problems facing management are similar in nature. This may be
explained by the fact that, in practice, approximations are often adequate
for the purpose.
Since prices are established for specific products, costs for pricing need
to be stated in terms of product units. Where the product sold is manu.
factured to the customer's specifications, each order constitutes a unit to be
costed as a basis for pricing.
Costs of All Factors Assigned to Products
All costs of facilities and services used in producing and marketing the
goods being priced need to be assigned to products when costs are being
determined to serve as guides to management in pricing. Thus cost for
pricing differs from inventoriable cost which ordinarily excludes non -manufacturing items such as selling and general administrative costs and in addition sometimes excludes various classes of manufacturing overhead such as
depreciation and other fixed costs. Noninventoriable costs are therefore as5 "C Factors in Price - Making" Harvard Business Review, July- August 1952, p. 38.
See also Norman A. Coan, "Paradoxes in Applying Profit Planning Doctrines," N.A.C.A.
Bulletin, June 1951.
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signed to products in determining costs for pricing purposes. As stated in
one of the field interviews, "Management in this company wants the full cost
of its products so there will be no need to add markup to cover costs." This
procedure is illustrated by Exhibit 4 which shows the form in which product
costs are assembled for pricing by one of the companies interviewed.
Conversion Costs
Conversion cost rather than full cost is sometimes used as the cost base
on which a markup is applied to arrive at selling price. The procedure followed is illustrated below:
Product A
Di r ect la bor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Manufacturing overhead

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

$ 20
30

Conversioncost
.........................
Markup (10% of conversion
cost)

50
5

Total
... ...............................
Cost of materials
............................
Selling and administrative
expense

55
100
10

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

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

Selling price

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

$165

Conversion cost as a base on which to apply markup is customarily used
in a number of industries where cost of raw material comprises a large por.
tion of total product cost. Among the companies interviewed, one which
uses the conversion cost method explained that customers can readily buy
and process the material themselves and will do so if they find it cheaper.
Under these conditions, the company reasons that its profit must be obtained
from efficient processing rather than from the merchandising of materials.
In some other cases, conversion cost is used in pricing because materials
are supplied by the customer.
Treatment of Manufacturing Cost Variances
Certain types of manufacturing cost variances constitute exceptions to
the general statement that all costs should be assigned to products for pricing purposes. The field study showed that approximately two - thirds of the
companies which have standard costs exclude material usage variances, labor
efficiency variances, and all overhead variances from product costs computed for pricing. The reasoning which underlies this practice was stated
by one company as follows:
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DATE

_
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_
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Total Material
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Total Fact. Cast
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Rayalty
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Total Cat
Profit
of 16
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Charge.
Spec. Tool.
Spec Eng.
Price Includ.Spec. Charges
_

I.
2.
3.
4.
S.
6.
7.
8.
9.
10.
11.
I2.
13.
14.
16.
16.
17.
18.
19.
20.

Latest Previous Price
C*.F±tiits Prices

REMARKS
I . spec. Tack

2. Spec. Eng.
3. Other Charges
4. Deliv. Schedule
S. Quoted Price
Days

—

6. This Cost Estimate Good For
ESTIMATED BY
QUOTED BY
APPROVED BY

DATE
DATE
DATE

EXH IBI T 4

"Unavoidable losses are included in standards. We can't put any excess variances into costs for pricing because the customers won't pay
for them. Hence management must act to eliminate the variances or
face a reduction in profits."
1694

N.A.C.A. BULLETIN

In another company, a statement of pricing policy contains the following:
"Production variances from standards are a matter of cost control by
management and are not to be included in price computations as such.
But the gross profit percentage must be adequate to cover nominal variances against proper standards."
As a specific example, one company stated that nonpreferred equipment
is sometimes used at a higher cost when this equipment would otherwise
be idle, but selling prices cannot be raised on the product :made on nonpreferred machines because this would invite loss of business to competitors.
Therefore, standard cost of manufacturing with the regular machines is
used for pricing and the variances are considered a loss.
Where variances from standard costs are not assigned to products in
computing costs for pricing, company representatives often stressed the
need to have good standards. Material usage standards used by these companies include allowances for all manufacturing wastes and losses which
cannot be avoided. For example, in cutting sheet steel, the standard usage
includes the necessary amount of scrap as well as the exact amount of steel
which appears in the product. Labor performance standards were described
as reasonably attainable with respect to the tightness of the standards. In
a number of instances it was stated that variances are inconsequential in
amount because good standards and good control are maintained.
Exceptions to a company's general practice of disregarding variances for
pricing purposes are sometimes made when an individual order gives rise
to unusual variances due to the nature of materials used or the design of
the product. As an example, a company reported that when small batches
are made at the customer's request, the customer is charged for the added
labor cost due to low efficiency on short runs. Such situations most commonly arise in special order business.
Among the companies which follow the opposite view and allocate variances to products for pricing, the following reasons were given for this
practice:
1. It is company policy to use current actual costs for pricing. Therefore, standard costs of products are converted to actual costs by alloting variances to products.
2. Standard costs set for cost control or inventory purposes are too
tight to use for pricing. The following statement made by a company
representative interviewed described this situation:
"The policy of this company is to carry standard costs at the
lowest amount that is practical of attainment under existing or
planned methods of manufacture. On this basis, one must always expect a labor variance due to inevitable manufacturing
AU G US T , 1953
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inefficiencies. Adjustments to standard costs are made for labor
rate increases and for our best judgment as to what the inefficiencies are expected to be."
3. Standard costs are not current or represent estimates rather than
reliable measures of what operating performance should be. Under
these conditions variance ratios are used to convert standard costs to
actual costs for product pricing purposes.
In contrast with usage and efficiency variances, material price and labor
rate variances are generally looked upon as changes in product cost which
should come to the attention of management at the time it makes pricing
decisions. Treatment of price variances was discussed in Chapter 3.

Joint Material Costs
In some industries a single raw material is processed into a variety of
products which have different sales values in the market. When the cost of
raw materials is joint, any method for allocating the joint cost to the various products tends to be arbitrary. As a consequence, allocation cannot be
relied upon to yield product costs which are consistently useful as guides for
pricing when relative strength of market demands for the individual products
changes.
Under such circumstances, costs are likely to be most useful for measuring
comparative returns from alternative plans for utilizing materials. Applications of this point of view in a company which grows and cans pineapple
has been described as follows:
"We have to admit that any division of fruit cost between various prod.
ucts must be based upon opinion and is without foundation in fact... .
To illustrate, we cannot grow 21/ 2 fruit without producing a quantity
of No. 2 and vice versa. Then how can it be said that some definite part
of plantation cost is attributable to one size fruit and another certain
part attributable to the other?
"... What we do want to know is what fruit assortment and what assortment of finished products of that fruit will have the greatest value.
... It follows that our primary guide in planning our operating program
within the limits of market requirements is the value of the fruit, when
finally processed in alternative ways, not its production cost. The last
point at which we have a chance to change that program ... is when
whole fruit is received at the cannery. We then have a product which
is finished but not yet processed into saleable form. Its value is the final
selling price less the converting cost...." a
6 Boyd DtacNaughton, "Costing and Cost Control in the Hawaiian Pinea pple Company,
Ltd." unpublished talk before Hawaii Chapter of N.A.C.A., Sept. 21, 1951.
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Customary methods for allocating joint material costs to products for purposes of inventory valuation are not considered serviceable in pricing the
products by most of the companies interviewed which have this problem because bases for allocation must be arbitrarily chosen. When sales realization is the basis, it is necessary to know product selling prices before costs
of the product can be determined. As explained by one of the companies
interviewed:
"For our inventory and income statement, we determine costs of byproducts by working back from selling prices. This procedure would
have no usefulness in pricing by- products. For the latter purpose, price
differentials are set which take into consideration normal yield of the
different sizes and the need to sell the output of all sizes. Not to charge
enough for small sizes would increase sales of these to a point where
larger sizes would have to be broken into small sizes. This would cost
more than would be lost by throwing away the small sizes."

Nonmanufacturing Costs
Information accumulated in N.A.C.A. research studies over a period of
several years indicates that the assignment of nonmanufacturing costs to
products has received much less attention than has the determination of
manufacturing cost. This conclusion is borne out by the present study, for
only a few of the 55 companies ascertain costs of the individual marketing
functions and apply these costs to products on separate bases.
It often costs more to market some products than it does other products.
These differences in cost arise from differences in the amount and type of
sales effort devoted to the various products, from differences in product
requirements for warehousing and shipping facilities, from differences in
transportation costs, etc. Where broad groups of marketing costs are spread
over all products on bases such as sales volume or cost of goods sold, important variations in costs of marketing individual products or product
groups may be obscured. For example, one company has two products with
the same unit sales value, but one item is sold in large quantities and delivered in bulk while the other item is sold in small lots by route salesmen.
Unit costs of distributing the latter product are substantially higher than for
the former product and the difference is an important consideration in pric.
in-, the two products.
In addition to the analysis of marketing costs by products, analyses by
customer class and order size are needed where trade and quantity discounts are used in pricing. Trade discounts usually are intended to reflect
some of the differences in costs associated with selling to different classes of
customers such as wholesalers, retailers, and consumers. Similarly, quantity
AU GU ST , 1953

16 97

discounts are based upon differences in costs associated with varying order
size. Such discounts must conform to requirements of the Robinson - Patman
Act. Several companies interviewed had made analyses of distribution cost
by order size and customer class to make sure that their discount schedules
can be justified by differences in cost of serving the various groups of customers.
Methods for Analysis of Marketing Costs
The analysis of marketing costs by products, customers, order size, and
other segments were the subject of an earlier N.A.C.A. research study and
the reader is referred to the reports presenting findings in that study for a
full discussion of the subject.' Applications of these methods of analysis for
pricing purposes are described below:
Example No. I
A company which has national distribution of five main lines of products describes its assignment of distribution expenses to products for
pricing purposes as follows:
"From our experience we have decided not to allocate any distribution expense on a sales dollar basis. Our salaries and traveling expense
of salesmen are allocated on a basis of periodic study made as to the
products served. Our advertising is on the basis of products advertised.
Our bonus and commission are allocated directly to the product involved.
Our field organization expenses including warehouse and order handling
costs are allocated on the basis of the number of items handled in each
classification as compared with the total. This is practical in our business because within limits it costs as much to handle a large order as
a small order. The shipping expense which we consider to be part of
distribution expense is charged to the products based upon the labor
and material used in shipping the various items from our plants."
Example No. 2
A company in which marketing operations are organized by trade
channels and customer classes makes the following analyses of marketing
expenses for pricing purposes:
1. A primary separation of all expenses directly to:
a. Wholesale department
b. Retail department
7
See "Assignment of Nonmanufacturing Costs for Managerial Decisions," "The Assignment of Nonmanufacturing Costs to Products," and "The Assignment of Nonmanufacturing Costs to Territories and Other Segments." These reports were published as
Research Series Nos. 19, 20 and 21 in the N.A.C.A. Bulletin for May 1951, August 1951,
and December 1951, respectively.
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Expenses of each department are in turn allocated to the product
lines it handles.
2. A secondary separation of sales salaries in the wholesale department directly to:
a. Chain stores and mail order houses
b. Midwestern wholesalers
c. Eastern wholesalers
3. An allocation of certain casualty insurance premiums to classes
of jobs where installation work is done.
4. An allocation of advertising expenses to products advertised.
Example No. 3
Bases used for allocating marketing costs to products and methods
used for developing the necessary data in this company are described
below:
1. Time devoted to the various products is the basis for distributing salaries and expenses of salesmen and sales managers. In
order to determine the distribution of time by products, each
saleman and sales manager periodically prepares a report showing the percentage of his time devoted to each product which he
handles. After review, a summary of these reports forms the
basis for distributing sales salaries and selling expenses to products.
2. Effort expended on the various products constitutes the basis
for distributing clerical expense incurred in branch sales offices,
expenses of the general sales office at the home plant, and costs
of warehouse labor. Distribution of effort by products is measured by keeping records during a two week test period. Results
of these tests are reviewed to rule out the effects of any unusual
situations which may have affected the results.
3. Advertising costs are recorded on a project basis and each project is analyzed to determine applicability of costs by products.
As an indication of the importance to this company of knowing dis.
tribution costs by product line, the ratio of distribution cost to sales
is ten times as high for some products as it is for some other products.
Other Expenses
With respect to items classified on the income statement as other expenses
or income deductions (e.g., interest paid, losses on retirement of fixed assets,
income taxes), practice is by no means uniform as to whether such items are
included in or excluded from product costs for pricing purposes.
Approximately half of the companies interviewed in this study allocate
AU GU ST , 1953
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other expenses to products or make specific provision for them in gross
margin. The point of view taken was expressed by one company representative who stated that "the product costs we use for pricing include everything but income taxes and our profit." Reasoning underlying this practice
is that such expenses must be recovered from sales income and for pricing
purposes they are not different from manufacturing or marketing expenses.
The companies which omit other expenses from product costs for pricing
usually stated that such expenses should be recovered from nonoperating
income or are charges against profits. While the nature of the items appearing in the nonoperating classification has a bearing on their treatment for
pricing, this point was not explored in detail during the field study because
such expenses are usually relatively insignificant in relation to other costs."
Only a few companies attempt to make a specific provision for income
taxes in preparing costs for pricing. In most cases it was stated that management thinks in terms of profit before income taxes when pricing individual
products. At the same time, it is evident that profit margins must be large
enough to yield a satisfactory net profit after taxes and management should
keep this in mind in making decisions in which product prices are considered.
For example, one company's president said that "In deciding whether or not
to launch a new product, the decision should always rest on the adequacy of
the expected net return after income taxes." Another company applies the
expected tax rate to reduce net profit shown on each product cost sheet. This
company described its practice in the following words:
in

in

"It has long been our practice to bring to management's attention, and
particularly to our sales people, all
costs and to compare these all
costs with selling prices. Our schedules display the income both before
and after taxes for each and every product we manufacture."
This viewpoint seems likely to become more widely accepted if income tax
rates continue high.
Matching Costs with Sales Income
The timing of charges against sales income which is followed for financial
reporting purposes may, at times, be inappropriate when cost figures are
8

Following are several specific practices which may be of interest.
Example No. 1: Interest on money borrowed to finance a specific job is included in
the cost of the job for pricing purposes. Interest paid on funds borrowed for general purposes is not so included.
Example No. 2: Losses on retirement of fixed assets are normally included in product cost for pricing, but unusual retirement losses are considered to be capital
losses.
Example No. 3: Among the non - operating expenses allocated to products for pricing
are losses on bad debts and interest paid, but losses on asset retirements are excluded from product costs.
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being assembled to guide pricing of products. Conservatism, established
custom, and tax considerations often determine when a specific cost is charged
off the books. For example, several companies interviewed had World War II
emergency facilities which were fully amortized, but still in use. In most
of these cases, depreciation on such facilities is included in costs computed
for pricing purposes, but not recorded in the accounts. The following statements illustrate the reasoning which underlies this practice:
"The customer should pay for this equipment. A tax advantage was
received by amortization in five years, but the company still has to
recover its investment."
"It is necessary to include this cost in order to have costs for pricing
which are comparable with those of competitors who don't have such
equipment. Not to do so would probably initiate a price war in which
no one would gain."
"We have some plants which have been practically written off and
others which are new, but to use different unit cost figures for pricing
the same things made in different plants would not be sensible."
As an alternative to adjusting costs, one company increases the markup on
certain products which benefit from fully depreciated facilities.
Two companies stated that product costs from which depreciation was
omitted after plants were fully depreciated on the books had led management
to establish prices which were unprofitable when new plants were built to
replace the old one or to supply expanding markets.
Conditions such as those described above arise most often when assets
of substantial value have been depreciated over a period considerably shorter
than their useful life. The field study showed that where equipment is still
in use after a normal depreciation period, higher maintenance and repair
costs often take the place of depreciation and book costs are considered satisfactory for pricing purposes.
Advertising, sales promotion, and research costs are examples of other
costs which are sometimes spread over more than one year in computing costs
for pricing products but treated as period costs for financial reporting purposes. To illustrate, one company amortizes the costs of launching a new
product (i.e., development and advertising) over three years. The three -year
period was chosen because the company finds that it takes three years for competitors to come into the field and that by then the advantages of an early
start no longer have special value.
Presentation of Cost Components in Pricing
Decisions with respect to the type of product to be supplied often are an
integral part of the pricing of the product. For example, alternative designs
AU GU ST , 1953
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PRODUCT COST FOR PRICING
Material
...................................................................................... ...............................
Labor
..........................................................................................
...............................
Manufacturing Overhead

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

...j xx

... xx
... xx

Total inventory cost at standard........
............................
............................... ...
Manufacturing variances (added as percentage
of
standard amount of related cost element when
such addition is justified by increase in current
costs)
................................................................................... ...............................
Plant administration
................................................................ ..........................................
Shipping
...................................................................................
............................... ....... ...
Scrap loss (added when not adequately reflected
n standard costs)

xx

Total factory cost
.........................
costs.......
Administrative and selling

xx
xx

TotalCost
...............................
Sales objective ...................................................................................
(percentage of total cost)

xx
xx

i

I

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

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

xx
xx
xx
xx

Listprice
..................................................................................... ...............................
Lessdiscounts

xx
............................................................................. ............................... xx

Bestselling price

....................................................................... ............................... xx
EXHIBIT 5

and materials may be considered at the same time a product's list price is
established. In one of the field interviews it was stated that full information
about product costs sometimes enables the sales department to make changes
in the product which help get the order because the sales department knows
the customer's needs better than the factory does. Changes in prices of materials and in labor costs may be significant facts in the revision of list
prices. When goods are manufactured to the customer's order, it may be
necessary to build up the cost, item by item, according to the specifications
provided by the customer. Differences in cost of selling and delivery may
also be important in pricing different products, or in setting prices quoted to
different classes of customers.
Most of the companies interviewed have product cost forms to provide
management with the type of information described above. Where standard
costs are in use, the product standard cost card sometimes serves the purpose, particularly where prices remain unchanged for a season or other
definite period and standard costs can be brought up to date when prices are
to be revised. However, the standard or actual product cost record more
commonly serves as the basic source of information to which adjustments are
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applied, element by element, to bring costs in line with current market or
current experience. Exhibit 5 illustrates this process. The company which
supplied the form stated that the manager of each plant exercises his judgAUGUST, 1953

17 03

ESTIMATED CAST
OF EOUI PMENT

ESTIMATED
LI F E

LI S T OF EQUIPMENT

I NS TI L LATI ON
CAST

TOTAL
CbST

TOTAL COST
NUN POWER REOU I R EMEN TS

ESTIMATED SALARI ES

ESTIMATED DVERTIME

FLDOR SPACE
TYPE OF BUI LD I NG

EXTENSION
DIMENSIONS

(MFG. - RESEARCH - STORAGE- CLERICAL)

I N SQUARE FEET

SUPPLY Rf0u1REMENTS

REPAIR REQUIREMENTS

DESC RI PTION

POWER RE0V IPEMENTS

AMOUNT

DESC RI PTION

AMOUNT

AMGUNT

$TEAM
WATER (AND GAS)
AI R COND ITI ONI NG

DEMAND ( . . P . 1

ENERGY HRS. ( H. P.

X TOURS)

ELEC TRIC POWER

DEMAND ( H P . )

ENERGY H RSAH. P.

X :1OUR5)

NOTE ANY UNUSUAL CHARGES -( DI SPOSAL OF WASTE. SALABLE OR USABLE BY-PRODUCTS. ETC . )

ABOVE INFORMATION SUPPLIED BY

DATE
DATE

EXHIBIT 6 (Par t 2)

ment in deciding what manufacturing variances should be added to standard
inventory cost for pricing his products.
When the product in question is new, or when new materials or manufacturing methods are being considered, it is necessary to build up the unit
cost from product specifications and the methods to be used in making the
1704
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product. Exhibit 6 (in three parts) shows the cost estimate form which
one company uses for this purpose.
Checking Costs Used for Pricing
Most of the companies participating in the field study check costs which
have served as a guide in pricing decisions by comparing them with actual
costs subsequently reported. Prices are also compai ed with various types of
AU G US T , 1953
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market data. For example, one company's manual of standard practices
states:
"It is important to constantly review prices to make sure that we are
realizing profit objectives and that our prices are in line with the market.
The following are available to management for this purpose:
a. Product income statements, cost reports, special cost studies.
b. Market information, quarterly comparison of competitors' gains
and losses, competitors' price lists. Periodically products should
be reviewed to ascertain where insufficient volume or other reasons are causing uneconomical manufacturing."
A continuous audit of prices applied to customer invoices is also carried
out by some companies as a check on their pricing. These companies usually
have numerous price differentials based upon varying customer requirements
with respect to product specifications, shipping instructions, and order size.
In some cases, this work is extended to include a continuing analysis of cost.
sales price relationships.'
The manner in which costs for pricing are checked differs with methods
of pricing, methods of accounting for costs, and the amount of detail desired.
Practices followed by the companies interviewed fall into the four different
patterns described below:
1. Product income statements serve as check upon pricing and upon
costs used for the purpose. A majority of the companies interviewed prepare
periodic income statements by products or product lines and use these statements as over -all checks on the pricing of products. For example, one company stated that a product line profit which meets the budget for that line
indicates satisfactory conditions, but when the actual profit differs from the
budgeted profit, an analysis to determine causes is made. Cost variances
are then studied in detail to determine whether standards upon which prices
were based need to be changed or more effort should be devoted to cost
control. Market conditions are also reviewed to determine whether or not
price changes are desirable.
2. Periodic cost variance statements are relied upon to point to the need
for reviewing product costs upon which prices are based. When variances
are analyzed by cost element and cause, management has available a substantial amount of information with respect to changes in costs which may be significant for pricing purposes. For example, material price variances reflect
changes in prices of materials and efficiency variances tell whether or not
expected manufacturing costs are being realized. One company explained
9 For an example, see John Pugsley, "How to Use Standard Costs," N.A.C.A. Bulletin,
August 1952, pp. 14531456.
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that "management knows that selling prices were based on the standard costs
which were approved at the time the price list was prepared. Quarterly
review of the cost variance reports may lead to price changes because the
variances show changes in actual costs." However, several companies pointed
out that cost variances — particularly material price variances —may not appear until some time after the fact of the change should have been brought
to management's attention for pricing purposes.
3. Actual costs are compared with estimated costs for each order or contract. This method is often used where costs are accumulated on a job order
basis. Some of the companies interviewed have products which require
long periods of time to manufacture and prices are revised by negotiation
with the customer at successive stages of completion. As a. basis for these
contract price revisions, actual cost experience to date is used to revise
previous production cost estimates.
4. Estimated costs used for pricing are checked from time to time by new
estimates. In these companies, estimates are not tied in with the accounts.
It was stated that the large number of individual items to be costed makes
it impractical to determine actual costs of individual items. Product line
income statements serve as overall checks upon cost estimating and pricing,
but do not reflect important differentials between individual items.

AUGUST, 1933
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Chapfer 5
COSTS FOR LONG RANGE PRICING POLICY

Pricing is an aspect of profit planning and like other profit planning problems, there are usually alternatives from which to choose. For example,
different prices for a given product result in different sales volumes, different unit costs, and different amounts of profit. In pricing, management attempts to find the combination of price, volume, and cost which will be most
advantageous. A multiproduct company has a variety of possible combinations to study, for it must consider inter - product price and cost relationships.
Where products are numerous and these products share jointly in the benefits
of the same manufacturing and marketing facilities, the problem becomes
extremely complex.
The product price pattern that yields the greatest overall net profit can
only be approximated because methods are lacking for determining what
volume of goods could be sold at different prices. However, it is possible to
determine how costs vary with volume and thus management needs to deal
with only one unknown rather than with two.
Long Range Cost-Volume Relationships
Product unit cost varies with the number of units to be produced and sold
because some costs do not vary proportionately with volume. In a multi.
product plant, the unit cost of any one product is also affected by the quantities of other products made and sold with the aid of the same equipment
and organization. The cost of a product is, therefore, always predicated upon
assumptions or expectations as to the quantity that can be sold. Sales
volume is, in turn, related to the price at which the goods are offered.
In seeking the most advantageous price pattern for its products, a company needs to consider both cost and volume as variables. When this is done,
it is possible to estimate profits for the different sales volumes which can be
expected to accompany different selling prices and also for different sales
mixes. Such data provide management with an advance test of the profit
result before pricing decisions are made. Some of these figures will necessarily be estimates — particularly the determination of how sales volume can
be expected to react to changes in selling price. The effects of volume on the
company's costs can be measured with a reasonably satisfactory degree of
reliability.10 In any event, it is desirable to have the best factual information
obtainable.
The nature of the cost differentials which arise from varying volumes of
20 See
tin,

"The Variation of Costs with Volume," Research Series No. 16, N.A.C.A. Bulle.
June 15, 1949.
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sales and production differs according to whether a long range or short range
point of view is taken. Over the long run, management has opportunities to
change products, manufacturing methods and capacity, markets and methods
of selling. Under such conditions, the costs associated with providing capacity
to produce and to sell are flexible with volume rather than fixed. When
considering such changes, management is often interested in the probable
effect of volume on product costs with reference to possible changes in selling
prices. For example, larger scale production may reduce unit cost and make
possible both lower selling prices and greater aggregate net profit. Once
commitments which entail continuing fixed costs have been made, management wants unit product costs for pricing which include a provision for
recovery of the total outlay according to some systematic plan. The period
over which this recovery is expected depends upon the nature of the item
for which an expenditure has been made, because a building may be useful
for many years while the useful life of a die may be limited by seasonal
model changes. Hence a long range cost is one which takes in the full life of
manufacturing and marketing facilities and does not relate to any specific
number of months or years.
Long Range Pricing Objectives
Over the long run, management's pricing objective is to obtain prices for
the company's products which will return all costs and provide an adequate
return on capital invested. For such a purpose, long run normal or average
cost of the product constitutes a better guide than does the cost which prevails in any given short period. One reason for this is that unit costs based
upon short period volume rise as volume declines and fall when volume rises.
If management should follow short period average costs in pricing, it might
expect serious reduction in its share of the market potential if it increased
selling prices in a time when activity in the industry was falling. On the other
hand, to lower prices when a temporary rise in volume occurs destroys the opportunity to recover losses suffered in periods of low volume. These disadvantages can be minimized by developing product costs in which the fixed
costs are spread evenly over the number of units produced during a period
long enough to average out short period volume fluctuations.
There may also be temporary influences other than volume which cause
product costs to fluctuate from period to period, or which cause some lots
produced to cost more or less than other lots. The following examples drawn
from the field study illustrate a few of many possibilities:
1. Yarns used in hosiery making are purchased by the pound on a specified count. However, variations in the yarn cause some lots to conAUGUST, 1953
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tain more yardage than do other lots. As a result, the yield in terms
of pairs of hosiery obtained from a pound of yarn varies somewhat.
2. A company uses both a hydroelectric plant and a steam plant to supply its power requirements. Costs of the company's product is noticeably affected by changes in the percentage of the total power usage
obtainable from the hydro plant because power from that source is
much cheaper. For pricing, the company uses the average for a long
period of years to determine the amount of hydroelectric power
included in product cost computations.
3. Where overtime and shift premiums are frequently incurred, average
labor rates which include these premiums are applied to all production.
The above examples illustrate the leveling of costs to provide management
with figures to be used as guides in long range pricing.
Assigning Fixed Costs to Products for Pricing
In an earlier research report it was stated that:
"... fixed costs are costs of providing the capacity to do business. The
amount of the fixed costs is determined by the volume of business for
which provision is made and also by the specific methods and kinds of
facilities chosen."13
Since the fixed costs tend to vary in total with capacity to manufacture and
sell, it is reasonable to consider these costs as applicable prorata to each
of the individual units making up the total capacity provided. This reasoning
underlies the accountant's procedures for applying fixed costs to product
units, but important practical problems arise in carrying it out.

The first of these practical problems is measuring the capacity of facilities
and organization provided by the fixed costs in order to determine the volume base for rates with which indirect costs are applied to products. The
second problem is selecting a unit for measuring capacity which can serve
as an appropriate basis for allocating fixed costs. It is usually discussed in
terms of choosing a proper basis for applying indirect costs to products.
Selecting Volume Base for Allocating Costs
Selection of a volume figure to serve as a base for computing rates to be
used in costing products is important because different volumes yield differ.
ences in unit cost due to the presence of fixed costs. A unit cost which fluctuates inversely with monthly volume is generally considered unsatisfactory
11 "The Variation of Costs with Volume," Research Series No. 16, N.A.C.A. Bulletin,
June 15, 1949, p. 1220.
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as a guide to long range price policy and for this reason a standard or normal
volume base is commonly used to level short - period fluctuations in cost.
This practice has been described as follows by M. E. Coyle:
"General Motors' approach to pricing is predicated on a measurement
of unit costs calculated on a standard or average volume rate of opera.
tions which takes into account plant capacity and the market potential
over the long term. This is a most necessary concept in an industry as
subject to cyclical fluctuations in volume as is the automobile industry.
"In approaching the problem of pricing our products, the unit costs
then will not be affected by short -term fluctuations in volume. Changes
in unit costs from year to year will reflect only changes in wage rates
and material costs and improved operating efficiencies.1112
One of the companies interviewed stressed the need to consider sales volume jointly with selling price when establishing a volume base for overhead rates. In the words of the company's controller:
"It is important to plan ahead for maximum volume at a satisfactory
price. Failure to do so may limit volume to such an extent that a
profit cannot be made because a price based on high cost restricts sales.
Management must always consider both volume and cost in relation to
price."
There were a few companies which stated that product costs based upon
long -range predetermined volume were not useful to them in pricing. These
companies are producers of standard commodities sold at prices prevailing in
highly competitive markets. As explained in one interview:
"Managements' pricing actions are limited to getting the best price obtainable under current market conditions. Because of the very large
capital investment and nature of the industry, operation at high volume
must be continuous. The physical bulk of the product makes it impractical to store more than a small portion of the output and hence
sales are made at prices which will keep the products moving. We cannot see how a product cost based on long - period normal volume would
be helpful in this company."
From the above, it can be seen that management in these companies is little
concerned with long -range pricing and costs are not computed for this
purpose.
Practice in Determining Volume Base for Overhead Rates
A majority of the companies interviewed (42 of 55) describe the overhead
19 "Profits, Prices and Products," Statement and Discussion before Subcommittee on
Profits of the Joint Committee on the Economic Report, 1948. p. 4.
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rates they use as "standard" or "normal' rates. The remaining companies
use so- called "actual' rates in which the volume base is established by volume
experienced in a recent period. The difference lies in the method used for
determining the volume figure because product costs must be predetermined
when the costs are wanted for pricing.
In the field study a variety of techniques were reported for ascertaining
the normal or standard volume employed in developing overhead rates which
enter into product costs prepared as guides to pricing the products. These
techniques may be classified as follows with respect to the type of volume
figure developed:
1. Long - period average sales expectancy
2. Production budgeted for coming period.
3. Capacity to manufacture.
Companies employing the long - period average commonly described their
standard volume figure as an average for a period long enough to smooth out
short - period fluctuations. The statement quoted below illustrates this method:
"Our standard volume is set by long -range sales probability limited
where necessary by capacity of plant, manpower, or materials available.
Where equipment in certain centers cannot be used to capacity because
of limited need for that type of machine, the cost center burden rate is
based on the probable hours of use."
While past experience may serve as a guide, there is no assurance that historical sales volume fluctuation patterns will be repeated. Recognizing this,
anticipated sales for several years ahead are averaged with actual sales from
past years by several companies.
The volume fluctuations experienced by some companies are primarily
seasonal in character. Here volume fluctuates from month to month, but is
comparatively stable from year to year. These companies usually establish
overhead rates on the basis of budgeted annual volume in order to level
monthly fluctuations in sales.
The field study also disclosed a number of companies which use volume
budgeted for the coming year, quarter, or month because they have not experienced important fluctuations in volume during recent years. As stated
by a representative of one of the companies which follow this practice:
"While we now use estimated sales for the coming year, we would have
to go to long - period normal volume if a prolonged and substantial drop
in sales should occur."
In general, it seems that the aim is to select a period long enough to
average out important fluctuations in sales volume. Where extended swings
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in volume have been characteristic of the industry, emphasis is placed on a
long period average in order to provide for recovery of fixed costs at a
level rate. When activity fluctuates but little, the past year's volume figure
modified by changes in plant and equipment and expected sales trend seems
to provide an equally satisfactory standard volume.
In place of a volume figure based upon past and anticipated sales, some
companies use figures which express management's volume and price objectives. These are usually stated in terms of utilization of plant capacity at a
desired rate. Some of these companies described their standard volume figures as follows:
"Full capacity of the plant to manufacture on a sustained basis."
"Balanced operation on a two shift basis. We feel that sales volume
should not affect the 100% burden absorption point, for otherwise there
would be a tendency to increase costs during years of low sales volume
and thus to confuse management in arriving at the most desirable price
structure."
"Volume necessary to yield a reasonable and competitive cost. The
sales forecast for a period may be more or less."
In two companies which use the "practical capacity to manufacture" method,
representatives of top management stated that this method is preferred because costs based upon such a volume had resulted in prices which were competitive in periods of depression and prices which were also profitable when
business was good.
Selection of a volume base for allocating fixed costs to product units is a
process in which judgment is important. Product cost determination is an
integral part of decisions with respect to investment in new equipment, additions to salaried staff, and other decisions which impose fixed costs on the
company in the future. Accounting participates in these decisions, but the
plans of operating management with respect to costs incurred and volume
anticipated constitute a better basis for developing product costs than does
the past experience contained in accounting records.
Costs of Tools, Dies and Set -Up
Tools, dies, and set -up often are important components fin the cost of special order work. These costs can, of course, be treated as specific charges
to the order where a single order for a definite quantity of production is
received. However, the ultimate quantity to be produced is not always known
at the time the initial cost computation is made as a basis for quoting a price
to the customer. The question of what volume base to use in averaging these
costs over units to be produced therefore arises.
AU GU ST , 1953
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Several companies stated that they compute separate product costs for
each of a series of volume figures. This practice is illustrated by the form
shown in Exhibit 4. A variation in this practice is found in a company which
separates the cost estimate for each order into a "flat cost" and a "running
cost." The former, which includes time and materials used in preparation and
set -up, does not vary in total with the length of the run, but decreases on a
unit basis as the number of units ordered increases. The running cost varies
with the quantity ordered by the customer, but is a constant amount per unit
of product. With these costs available, management then knows what price it
must obtain to recover costs on an order of any given size.
When repeat orders may or may not be received in the future, it seems
common practice to charge the full cost of tools and dies to the first order to
insure recovery of their cost in the event additional orders are not forthcoming. This practice is also viewed as equitable because repair, maintenance, and storage costs may be incurred when dies are stored and reused.
However, the question as to how costs of such items are to be recovered from
the customer is a decision to be made by management responsible for pricing.
The cost accountant's task is to make sure management knows what the costs
are under each of the optional methods for pricing which is being considered.
Where these costs are incurred for regular goods manufactured for stock,
tools and dies are usually amortized or depreciated over the expected period
of usefulness. In this respect they do not differ from other factory equipment
except in that the useful life may be shorter. Where frequent replacement is
necessary, the items may be charged to expense at the time of purchase and a
provision for the expected amount of expense made in overhead rates.
Selecting Appropriate Bases for Cost Allocation
Where a variety of products is produced in the same plant and distributed
through the same sales organization, proper allocation of costs is important.
Where product costs do not properly reflect differences in manufacturing and
distribution cost, management may make unprofitable pricing decisions. An
example given by a company interviewed in the field study illustrates this
situation. In this case, increased volume in one product line had failed to
yield increased profits. On analysis, the company discovered that the basis
in use for allocating cost caused some items in the line to be overcharged
and other items be undercharged. These differences were reflected in selling
prices of the products and, as a consequence, customers were limiting their
orders to the underpriced items and buying the other items elsewhere.
As a guide in selecting a basis for allocating indirect costs, the relationship between the amount of the cost to be allocated and the capacity of the
facilities provided by incurring the cost may be studied. For example, if the
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total cost of building space varies with the number of square feet of floor
space in the building, space occupied is a reliable basis for distributing
depreciation, property taxes, and other costs of the building. With other
costs which are currently fixed, the accountant can test the appropriateness of
a proposed basis of allocation in a similar manner by looking to the origin of
the cost to test the cause and effect relationship between basis and cost.
The capacity provided by some fixed costs is difficult to measure in any
units which can be related to volume of the goods produced and sold. Examples of costs which usually fall in this categary are general administration
and institutional advertising. The allocation of such costs frequently reflects
policy with respect to the proportions in which management wishes to recover
these costs in product prices rather than costing procedures whose appropriateness can be tested objectively. One company stated that it does not
formally allocate general administrative expense to products because the cost
is best recovered on products which can carry a good markup without loss
of business to competitors.
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Chapter 6
COSTS FOR SHORT RANGE PRICING DECISIONS

In the short run, a company has only a limited field for action in adapting
its manufacturing capacity and the size of its sales and administrative organization to meet changing needs resulting from fluctuating sales volume,
mix, and prices. A going business must keep buildings, machines, and a minimum number of key employees in readiness to serve customers even when
these things are not always fully utilized. Similarly, it may be impossible
to expand these facilities quickly enough to take advantage of sales opportunities immediately available, or at least it may be unwise to do so because
demand may decline before the new investment can be recovered. As a result,
some costs are fixed and not controllable with short run fluctuations in volume. The existence of fixed costs is characteristic of the short-range point of
view and the term "short range" does not refer to a definite period of time.
but instead to any period in which there are costs which do not fluctuate in
total with production or sales volume.
In practice, virtually all pricing problems have both long and short range
aspects. Equipment and organization entailing fixed costs must be used to
best advantage under the immediate circumstances, but longer range objectives need to be kept in mind at the same time. Hence, the accountant should
be able to provide both long and short range volume differentials in cost and
to interpret those figures in terms of their significance for pricing decisions.
Short Range Cost - Volume Differentials
Product costs based upon normal volume and normal mix of facilities do
not provide a direct answer to questions which arise in short range pricing
because the point at issue is how costs will be changed by differing volumes
and mixes. As observed by Howard C. Greer:
"It is commonly argued that every price should cover the full cost of
the article sold. The trouble with the advocated principle is the impossibility of applying it. Overhead costs relate to individual items only
in theory, and the amount properly assignable to some one unit of goods
or services is never precisely measurable. Even when the philosophy
of cost apportionment can go unchallenged, the size of the overhead
burden per unit cannot be determined unless the number of units is
known. Getting or losing a particular order may in itself affect the cost
of filling it.1113
Thus, a unit product cost figure based upon normal volume ceases to be a
helpful guide in pricing when the decision facing management calls for an
13

"Cost Factors in Price -Making," Harvard Business Review, July- August 1952, p. 39.
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answer to such questions as "How much will it cost to produce and sell an
additional block of units ?" and "What will this specific order add to the
company's overall profits ?" When the order is costed at either standard cost
or at "actual" cost including overhead at a predetermined rate, the cost differential which is at issue in the decision appears in variances which are
usually difficult to associate with individual segments of total sales volume.
If predetermined overhead rates are not in use, the change in costs due to the
added volume is diffused over all other orders or products manufactured in
the same period and cannot readily be ascribed to the order in question.
Two different approaches can be used in arriving at the designed cost
differential, viz.:
1. To prepare overall budgets with and without the order in question.
This method is advantageous when the sales increment in question is
relatively large and important reorganization of facilities, organization, or methods is involved. For example, a company interviewed
had prepared budgets with and without a large order from a mail
order firm. When comparatively small segments of total volume are
being evaluated, the overall budget approach becomes too slow and
laborious to be practical.
2. To use variable cost and marginal income from the order in question
as a guide to management. Where fixed and variable components of
costs are known, this approach is useful in dealing with questions
which involve comparatively small segments of total volume because
it provides the desired figures quickly and with a minimum of clerical
work.
The following hypothetical figures illustrate the foregoing statements.
A company manufactures a single product which has the standard cost
shown below:
Standard Product Cost
Material . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Labor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Overhead* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

$0.50
2.00
2.50

Total Cost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

5.00

• Applied at a rate of 12517o direct labor, based upon budgeted overhead costs of
$2500 at a standard volume of $2000 direct labor per period.

A sales forecast shows that the company expects to sell 900 units at $6.25 per
unit during the coming period. This will require operating at 907x' of standard volume. Based upon this forecast, the following budgeted income statement has been prepared.
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Budgeted Income Statement
Sales (900 units @ $6.25 per unit) ............
Standard cost of goods sold (900 units @ $5.00)

$5625
4500

Gr oss ma r gin . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .
Less underabsorbed overhead* . . . . . . . . . . . . . . .

1125
200

Net pr ofit .. . ............... ...............

$ 925

' Computed as shown below:
Overhead costs
Variable (900 units @ $ 0. 50) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 450
Fixed ..................... ............................... 2000
Total actual overhead..
Applied to production (900 units Q $2.50) . . . . . . . . . . . . . . . . . .

2450
2250

Underabsorbed balance ... ....................... .........

200

The company has been offered a subcontract in which it would perform
manufacturing operations on 150 units of material to be supplied by the
customer. These operations are essentially the same as those used in manufacturing the company's own product and the cost per unit is expected to
be the same. Management wishes to know how much, if any, profit can be
made by accepting the subcontract at a price of $4.50 per unit.
With the data before it limited to standard production costs at normal
volume, management might conclude that no profit can be made from the
subcontract because the combined standard cost of overhead and labor is
shown as $4.50 per unit. The need to consider the change in overhead
absorption would probably be recognized, but analysis would be necessary
to bring out the information. This analysis might appear as follows:
Sales, regular product, 900 units @ $6.25....... $5625
Subcontract, 150 units processed @ $4.50.......
675
Totalsales . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Cost of goods sold:
Regular product, 900 units @ $5.00.. $4500
Subcontract, 150 units @ $4.50.....
675

6300

Total cost .........................

5175

Gross margin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Add over a bs or bed over h ea d* . . . . . . . . . . . . . . . . .

1125
100

Net pr ofi t .. .... ......... ......... .........

$1225

• Computed as shown below:
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Overhead costs
Variable (1050 units @ $ 0 . 5 0 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 525
Fixed ..................... ............................... 2000
Total actual o v e r h e a d . . . . . .
...
Applied to produ ction a t standa rd rate (1050 units @ $2.5 0) ..
Overabsorbed balance

2525
2625
100

..... ...............................
From the above analysis, it is evident that the subcontract will add $300 to
net profits for the period. While such an analysis is easily prepared in a
simple illustration, the amount of time required often makes the procedure
prohibitively expensive in practice for each of numerous small orders. This
is especially true where overhead costs have not been previously classified
into fixed and variable components.
The needed information can be more easily obtained if the company's stand and product cost is set up in the manner shown below:
Standard Product Cost
Variable costs:
Material . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Labor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Over h ead..............................

$0.50
2.00
.50

Total variable costs per unit...........

3.00

Fixed cost
Overhead @ 100% direct labor *...........

2.00

Total cost per un it . . . .. . . . . . . . . . .. . . . . . . . . . .

$5.00

* Based upon budgeted fixed overhead cost per period of $20 00 at a standard volu me
of $2000 direct labor.

From the above standard product cost data, the amount of profit available
from the subcontract is determinable without analysis as follows:
Subcontract Profit or Loss
(Computed by Comparison of Additional Sales Income with Variable Cost)
Sales of subcontract work, 150 units @ $4.50... $675
Cost of performing work:
La bor @ $2. 00 per un i t . . . . . . . . . . . . $300
Variable overhead @ $0.50 per unit...
75
Total cost . . . . . . . . . . . . . . . . . . . . . . . . . .

375

Addition to overall company profit .............

$300

The same product cost data can be used to set up a revised budgeted in.
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come statement reflecting the effect of accepting the contract. The resulting statement is shown below:
Budgeted Income Statement
(Revised)
Sales:
Regular product, 900 units @ $6.25........
Subcontract, 150 units processed @ $4.50..

$5625
675

Total sales . . . . . . . . . . . . . . . . . . . . . . . .

$6300

Standard variable cost of sales:
Regular product, 900 units @ $3.00
Subcontract, 150 units @ $2.50....

$2700
375

3075

Marginal income . . . . . . . . . . . . . . . . . . . . . . . . . . .
Fixed costs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

3225
2000

Net pr ofi t .. .... ......... ......... .........

$1225

When the costs are correctly computed for the decision at issue, the marginal approach should yield the same cost and profit differentials as the
overall budget approach.
The Marginal Approach to Costs for Pricing
The marginal method works with cost differentials rather than with full
or total cost. Sales income differentials are matched with the corresponding cost differentials to determine net profit differentials attributable to the
sales increment in question. Cost differentials are partial costs which include only those costs which will be changed in total amount if a specified
decision is made. Price changes are usually accompanied by changes in
volume and hence the variable costs are the principal source of cost differentials which need to be computed in a pricing problem. Fixed costs which
are not changed in total by choosing one alternative rather than another
do not affect cost differentials arising from the proposed decision. However, when the decision in question involves changes in plant facilities and
salaried organization, fixed costs may be changed. For example, a company
had found it necessary to build several new plants to supply the demand
which arose as the price of a new product went through successive reductions.
Questions with respect to proper bases for allocating fixed costs among
different products and classes of customers are largely avoided by the marginal approach. This is accomplished through measuring recovery of fixed
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costs in terms of marginal income available after deducting variable costs.
Where joint fixed costs are allocated on bases which are influenced by selling prices or volume, changes in either prices or volume may appear to
cause changes in product profitability even though no changes have occurred
in the way these products are made and sold. When costs to be used for
pricing are allocated on bases in which selling price is a factor, one is really
reasoning in a circle because the cost is made dependent upon the selling
price which is to be determined. Nevertheless, the field study shows that
nonmanufacturing costs are often allocated on the basis of past or budgeted
sales volume.
In the course of the field study comments were sometimes made to the
effect that allocation of joint fixed costs for purposes of recovery in selling
price needs to be made by management familiar with market conditions.
Bases of allocation chosen as "equitable" for accounting purposes had some.
times been found unsatisfactory for pricing in these cases. By showing fixed
costs separately rather than combined with variable costs in a single costing rate, management is enabled to make its own decision as to the propor.
tions in which joint fixed costs are included in prices of the different products. With respect to this, Harry E. Howell has remarked:
"The failure to recover this type of cost means that the firm sooner
or later will cease to exist as a going enterprise, but this does not mean
that because these costs may be allocated in a certain way for cost purposes that they necessarily have to be recovered in that identical manner. Some things are matters of management policy rather than cost
accounting. These include the manner in which these costs shall be recouped, when they may be dropped, and discrimination in forcing some
products to carry more of the load than allocation on the theory of casual
responsibility would justify." 14
The following example of such practice was cited in an earlier N.A.C.A. research report:
"... (this company) sold an article both to other manufacturers who
installed it as original equipment and to consumers who used the same
article as a replacement for the original equipment. All advertising
was directed toward the replacement market, but it was known that
consumer acceptance developed by the advertising also aided original
equipment sales. Hence management decided that 157o of the annual advertising appropriation would be charged to original equipment sales
this percentage expressed managerial policy as to how it desired to
...
recover this joint cost in sales to the two classes of customers." " '
14 "Postwar

Pricing and Cost Accounting," N.A.C.A. Bulletin, Nov. 15, 1945, p. 223.
of Nonmanufa cturing Costs for Managerial Decisions," Research Series
No. 19,May 1951, p. 1161.
15 "Assignment
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ESTIMATECOST SUMMARY
Model No.
Cos t per

De s c ri pt i o n
(Thousand)

(Each)

Date —

Prepared By

Pa rt or As sembly No. o r
De s c r i p t i o n o f It em
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I Ma nuf
ct uri
o a■
e ng

LABOA
Hours

A. L nt

Overhead

VAr a e
Ma t t i Hand'0
Overhead

TOTAL

5 'd FaCtory Cost Basic model
as
r a tt a cne d mee t :

Yllri at i oys6
Materiel
o r
Mfg. Budget (va ria ble )
Materiel Handli ng
Total va ri at i o n
TOTAL DIRECT MFG. CO3T
DIRECT PRODUCT COS TS

IML LUD IMG VARIATIONS

SHOW BASIS OF COMPUTATIONS

DIRECT SELLING COSTS (INCLUDING VARIATIONS)

(SHOW BASIS OF COMPUTATIONS)

SCRAP
REWORK
TOOLS
ENGINEERING
ROYALTIES

TOTAL

COMMISSIONS
ADVERTISING
SALES PROMOTION

TOTAL
OTHER VARIABLECOSTS INCLUDING VARIATIONS
VARIABLE SHIPPING SELLING, GENERAL

SHOW BASISOFCOMPUTATIONS)

TOTAL VARIABLE COSTS - BASIC MODEL
TIME CO TS APPLIED

SHOW BASIS OF COMPUTATIONS

MANUFACTURING
SHI PPING, SELLING, GENERAL

TOTAL TIME COSTS APPLIED

TOTAL COST — BASIC MODEL
CUSTOMER SPECIFICATIONS

(SHOW PART NUMBER OR DESCRIPTION)

CARTRIDGE
PICK -UP LEADS
AC LEADS
PLUGS ( A . C . )

(P. U.

TOTAL COST - CUSTOMER SPECIFICATIONS
CONTRIBUTION MARGIN COMPUTATION
SELLING PRICE
TOTAL VARIABLE COSTS
MARGIN TO COVER TIME

cosrs.nd PROFIT

TOTAL COST

SELLING PRICE
A

PROFIT

x
ro a. eoe. n z

EXHIBIT 7

Information Needed for Marginal Analysis
In companies where the marginal analysis is used in pricing, cost and
income margin information is assembled by showing separately variable
and fixed components of the product costs prepared for pricing purposes.
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Exhibit 7 shows a product cost form of this type contributed by a company
interviewed in an earlier research study. On this form, costs variable with
volume are listed first after arriving at total variable cost, and fixed costs
are added on a standard volume basis to obtain full cost of the product. Both
marginal income (called contribution margin by this company) and net
profit at the proposed selling price are shown. The marginal income figure
replaces the gross profit figure used by many other companies. The company pointed out that its management has available in this product cost sheet
the cost data needed for both long range pricing and short range pricing
decisions. Approximately half of the companies interviewed in this study
stated that they have similar information available. Although some of these
companies use product cost forms similar to that shown in Exhibit 7, the
information is more commonly compiled by special study when wanted.
The field study indicated that executives often follow the marginal ap.
proach in their thinking with respect to pricing even in the absence of ac.
counting cost and income margin data in the form needed to facilitate this
method of analysis. Under these circumstances, management may attempt
to use cost classifications which have been designed for other purposes. To
illustrate, in one company the product costs used for pricing are broken
down into cost elements such as administrative cost, selling cost, manufacturing overhead, and prime costs. Here it was stated that management some.
times disregards one or both of the first two classes of costs when bidding
for an order under conditions of severe price competition. Occasionally,
orders are even accepted at less than full manufacturing cost. However, all
of these cost classifications contain some costs which are variable with vol.
ume and this company's management cannot tell from the information available how much, if anything, a given order contributes to fixed costs and
profits. Other companies sometimes use gross margin as a rough equivalent
to marginal income.

Practical Applications of Marginal Analysis in Pricing
The unit marginal analysis is most useful in solving pricing problems
which deal with individual orders, products, or customer classes which comprise a comparatively small portion of the company's total sales volume.
Where pricing of large segments of the company's sales is in question, the
overall budget approach seems to be preferable because previously established fixed costs are likely to need reconsideration. Situations in which the
marginal analysis approach may be serviceable are illustrated by the fol.
lowing examples:
AU G U ST , 19 5 3
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EFFECT OF CHANGES IN PRICE AND VOLUME ON COSTS
Product X

Date Figured 5/28/53
Current Operating Statistics
A
B
Dollars
per Unit No. of Units

I

Sales

C
Total Dollars
210,000

2. Variable Costs
...........
...............................
(materials, labor,
freight,
commissions, etc.)

1.35

100,000

135,000

XXX

100,000

60,000

XXX

100,000

15,000

3. Fixed Costs

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

4. Net Profit (I minus 2 minus 3)

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

—

100,000

.

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

2.10

Operating Statistics for Proposal as Follows:
S. Selling Price per Unit

$2.00

6. Volume in Units

To be calculated

7. Profit in Dollars
(Item 3 C plus 4 C)
8. Unit Volume ( Item 5 minus 2 A)

Same as Current
60,000 4- 15,000 _ 75,000
2.00 — 1.35
.65 — 1 15,385 Units

9. Dollar Volume (5 X 8)

$230,770
Check on Calculations

Sales(9)

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

Less Variable Costs (8 x A2) 115,385x$1.35
Less Fixed Costs
Profit

(C -3)

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

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

$230,770
155,770
60,000
15.000

(Profit must be same as proposed profit)

EXHIBIT 8

Example 1: Evaluating proposals for change in selling price or terms
of sale.
In a company interviewed, the sales department often proposes price
reduction or changes in terms of sale which reduce the net price on
individual items as a sales promotional device. These reductions are
usually for a limited time and are intended to arouse customer interest in a slow moving line, to induce dealers to purchase in larger lots,
to give dealers items for a promotional sale, etc. In order to control
such price reductions, management refuses approval unless the expected
increase in sales volume at the lower price will produce at least the same
amount of profit shown before the price change. For this purpose the
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change in profit is measured by the change in marginal income after
giving effect to new selling price, expected volume, and any added advertising costs planned for this specific promotion. These computations
are often made at the conference table when sales plans are being discussed. It was stated that the use of net profit figures for the purpose
would be difficult because there are hundreds of individual items and
factory overhead and nonmanufacturing costs are largely joint as to
the individual products. Promotions of this type are also restricted to
periods when adequate capacity or inventory is available to handle increased volume. Exhibit 8 shows the type of form used by the company
for these calculations.
Example 2: Segmenting the market to gain advantage of different
layers of customer demand.
Potential customers in the market vary with respect to the price that
they are willing to pay for a commodity, or in the quantity they are willing to buy at a given price. If the price is high, overall profit is limited
by a small volume of sales. On the other hand, a low price produces
more volume, but profit is limited by a low unit margin. If customers
can be separated into classes, the company can take advantage of the
differences in elasticity of demand. Customers as well as the seller may
gain from such an arrangement because production on a larger scale
at lower cost is possible and all customers may pay less than they would
otherwise. A familiar example of such market segmentation is found
in rate schedules for electric power. Here household, commercial, and
industrial customers pay different rates per unit for the same commodity.
While costs of serving these classes of customers differ, the rate differentials may exceed the differences in costs traceable directly to the individual customer group.
Ordinarily it is necessary to differentiate the product in order to gain
the advantage of different layers of demand in a market. For this purpose the same basic product may be offered in de luxe and standard
models, under advertised brand names and unadvertised private brands,
etc. The same results may be obtained by selling different products
which can be manufactured and perhaps sold with the same organization and equipment. For example, a company interviewed had added
a new line of merchandise which could be manufactured with the same
machines used for its regular line. The market for the new line was
highly competitive and the profit margin was low, but the line absorbed
Plant overhead in the season when production had previously been low
and made it possible to mechanize operations which had been done by
hand because intermittent operation would not pay for the machines.
In effect, market segmentation enables a company to sell its productive
and marketing capacity at different prices to different groups of cusAU G US T , 1953
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tomers. Such practices are widely used. As a guide to such decisions,
management needs to know the additional out -of- pocket cost which will
be incurred by adding a new group of customers. If the price which
this group of customers will pay for the merchandise exceeds the added
cost, overall profit on all customers combined will be increased.
Example 3: Selecting most profitable business when capacity is limited.
A company which manufactures a wide variety of items has experienced
extended periods during which orders available have exceeded the capacity of the factory. During these periods, products which showed
below average marginal income ratios were reviewed. Some of these
items were discontinued while selling prices were raised on others.
Among those discontinued were items nearing obsolescence, items for
which substitutes were available, and an unrelated line originally added
to help carry fixed overhead at a time when sales volume was low.
Another example is found in a case study which appeared in the N.A.C.A.
Bulletin for September, 1952.18 This study described practices of a
company manufacturing magnet wire of various sizes. The objective
of the analysis was to determine marginal income (1) per pound of
copper consumed, (2) per dollar of conversion cost, and (3) per machine hour for each size of wire. Three distinctly different profit patterns were disclosed. For example, the product mix which was most
profitable when material was plentiful was quite different from the mix
which was most profitable when copper was in short supply.
Example 4: Price at which to refuse an order
The marginal analysis is perhaps most widely used for ascertaining
when an order should be refused because current out -of- pocket cost of
filling the order exceeds the price offered. Many examples are found in
situations such as deciding whether or not to meet competitors' price
reductions, bidding for special orders which can be obtained only at a
low price, etc.
In such problems it may be desirable to distinguish between sunk fixed
costs (e.g. depreciation) and fixed costs which require current cash
outlays (e.g. salaries). To illustrate, a company developed a product
and special purpose machines for manufacturing it. This product was
quite profitable in the beginning, but now has been widely copied by
competitors and the selling price has been reduced until full cost of
the product is no longer recoverable. The company had decided to
continue the product as long as marginal income from it covers direct
fixed costs which require current cash outlays such as property taxes
on equipment, salaries, and insurance. These costs can be saved by
16
George S. Faulkner, "Profit
Bulletin,September, 1952.
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abandoning the product, but such costs as depreciation on equipment
cannot now be saved.
Companies using the marginal analysis in pricing list the following advantages
which they believe are gained from it:
1. Variable cost measures the current cash out -of- pocket cost of the
sales increment under consideration. If sales are made below this
cost figure, management can tell how much unrecovered cash goes
into this business and the loss can be compared with any expected
benefits such as increased sales of related profitable products.
2. Marginal income tells directly how much a given product or order
contributes toward fixed costs and profits. If, as is often the case,
products or orders contribute unequally, management has a convenient basis for comparison which is not furnished by gross or net
profit alone. For this purpose, fixed costs need to be assigned to
products or orders, but they should be separated from variable costs.
3. Emphasis is placed upon the difference between costs which can be
assigned to a product or order by direct charging methods which
produce a precise and reliable unit cost, and costs which must be
allocated to products or orders by use of assumptions as to normal
volume and equitable bases of allocation. The latter methods generally yield unit cost figures which are less reliable than do the
former methods. For example, one company representative explained that management would give much more weight to a difference in net profit between two products when the difference is
due to differences in direct material cost or direct delivery cost than
it would when the difference arises in prorated joint costs of de.
preciation, advertising, or general administration.
4. Management sometimes prefers to use its judgment in deciding how
joint fixed costs are to be recovered in pricing. These methods do
not necessarily follow the prorata allocations commonly made by
accountants. Instead, they are determined by management's conclusions with respect to how much the customers are willing to pay
and from which products or orders the joint fixed costs can best be
recovered without loss of sales volume.
Cautions to be Observed in Marginal Approach to Costs for Pricing
As a tool for use in pricing decisions, the marginal analysis needs to be
understood and properly used. The principal purpose is to facilitate the
measurement of differences in the profit which are ascribable to proposed
changes in selling prices. The marginal cost of an increment in sales volume
is a cost differential and not the full cost of making and selling goods.
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Marginal or variable cost constitutes a minimum figure for pricing purposes because a price below marginal cost returns fewer dollars than are
currently spent directly for making and selling the goods priced. In order
to yield a profit, selling prices of a company's products must, in the aggregate, produce sufficient marginal income to exceed both variable and fixed
costs. For this reason the fixed costs cannot be disregarded in pricing because to do so leads to losses and ultimately to bankruptcy.
Pricing decisions which are guided by variable cost and marginal income
figures rest upon the assumption that costs classified as fixed for purposes of
the decision will remain constant in total regardless of the decision reached
on the question at issue. When the problem concerns pricing to get additional volume, the above assumption holds only when the added production
can be obtained without expansion of plant, increase in salaried staff, payment of shift or overtime premiums to direct labor, or any other cost increases not included in costs classified as variable. Where some increase in
fixed costs is anticipated, the amount of the increase should be estimated
and added to the variable cost in order that provision for its recovery may
be made in pricing.
When volume declines, management may consider reducing fixed costs
as an alternative to taking orders at low prices. Under such circumstances,
the saving in fixed costs may exceed the contribution toward fixed costs ob.
tainable from the low priced orders in question. Several companies interviewed classify fixed costs into (1) sunk costs (e.g. depreciation) , and (2 )
fixed costs requiring current costs outlay (e.g. salaries) because commitments entailing costs in the second category need to be reexamined when
volume and prices decline.
While it may be possible to increase overall profit by seeking additional
sales volume even though some increments in the total volume contribute less
than others toward fixed costs and profits, control over sales mix must be
maintained in order to make sure that prices are not cut or low margin
items sold when factory and distribution capacity could be used for more
profitable work. There are, of course, exceptions to this statement. These
arise when unprofitable items complete a line or attract customers who also
buy profitable goods. New products may temporarily be sold at a loss because the company expects them to become profitable in the future.
When market segmentation is practiced, care must be taken to avoid
actions which may make it difficult to maintain prices in the more profitable
segments of the market. Thus a company should not sell on a marginal
cost basis to a class of customers which compete with the company's regular
customers. Where different models of the same product are offered, sales
emphasis would be directed toward the most profitable items and sales of
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the less profitable ones limited to the volume needed to absorb fixed costs
on capacity for which no more profitable use is available.
Moveover, in pricing it is essential to distinguish between volume increments which add to the peaks and those which fill the valleys in output;
orders which improve balance and those which create bottlenecks in flow
of work through the plant; and business which is permanent and business
which can be abandoned when more attractive opportunities are available.
These situations are not ordinarily reflected in costs computed in a routine
manner from an established classification of fixed and variable cost components. Judgment is therefore required in preparing costs and in interpret.
ing the costs which are to serve as the basis for pricing decisions.
Management needs to understand the nature of the costs and income margins which it uses in pricing in order to use the figures as guides in making
the most of opporunities offered by market conditions. Executives are generally familiar with gross and net profit concepts because they have long
been widely used. On the other hand, the breakdown of costs into fixed and
variable categories and the use of marginal income rather than gross margin
figures has been limited to a few companies until quite recently. For this
reason, it is necessary for executives who make pricing decisions to learn
to use the new cost concepts. The accountant, as an expert on costs, should
be able to take the lead in this process of education.
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LIST OF COM PANIES PARTICIPATING IN THIS STUDY

The following companies were among those participating in the N.A.C.A.
research study by contributing information regarding their use of costs for
pricing purposes. The remaining companies preferred that their names not
be listed.
AMERICAN CHAIN & CABLE
COMPANY, INC.

THE LUX CLOCK MANUFACTURING
COMPANY

BEHR- MANNING CORPORATION

P. R. MALLORY & CO., INC.

BRIDGEPORT THERMOSTAT DIVISION,
ROBERTS HAW-FU LTON CONTROLS
COMPANY

MICA INSULATOR COMPANY

THE BRYANT ELECTRIC COMPANY
CANNON ELECTRIC COMPANY
THE CARBORUNDUM COMPANY
CARRIER CORPORATION
CHASE BRASS & COPPER CO.
THE CINCINNATI MILLING
MACHINE CO.

MOHAWK CARPET MILLS, INC.
MOORE BUSINESS FORMS, INC.
NEW PROCESS GEAR CORPORATION
NORTH AMERICAN AVIATION, INC.
ONONDAGA POTTERY COMPANY
PHILCO CORPORATION
PLANTERS MANUFACTURING CO., INC.
REYNOLDS METALS COMPANY

THE DRYBAK CORPORATION

THE SEAMLESS RUBBER COMPANY

ENDICOTT JOHNSON CORPORATION

SKF INDUSTRIES, INC.

ROBERT LAIR COMPANY, INC.

SMITH, KLINE & FRENCH
LABORATORIES

CLADDING, McBEAN & CO.
HUNTER DOUGLAS CORPORATION
F. C. HUYCK & SONS

SUN OIL COMPANY
TELAUTOGRAPH CORPORATION
THE HENRY G. THOMPSON & SON
COMPANY

INTERNATIONAL MINERALS &
CHEMICAL CORPORATION

TUNG -SOL ELECTRIC INC.

LARUS & BROTHER COMPANY, INC.

UARCO INCORPORATED

LEHN & FINK PRODUCTS CORPORATION

UNITED STATES PLYWOOD
CORPORATION

ELI LILLY AND COMPANY
THE LINEN THREAD CO., INC.
LOCKHEED AIRCRAFT CORPORATION
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VIRGINIA SMELTING COMPANY
THE YALE & TOWNE MANUFACTURING
COMPANY
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Lybrand, Ross Bros. Montgomery
Phil adel phia, Pe nnsylvania

STERLING K. ATKINSON
Temple University
Phi lade lphi a. Pe nnsylvania

FRANKLIN C. HILL
Southern Wood Pre se rving Co.
Atlant a, Ge orgia
T . R. HOSICK
Wilson. alem Co.
Winston- -SSalem, N. C.
&

EDWARD Y. BARNHART

&

GEORGE A. HEWITT

Eli Lilly Co.
Indianapoli s, I ndiana
&

OLIVER R. ALTUM

&

Tenn. Coal, Iron Rail road Co.
Fairfield. Alabama

E. W . KELLEY
C. M. BENSON
The Upjohn Co.
Kalamazoo, Michigan

Macy, Kansas City
Kansas City, Missouri

MORRIS KLEIN
T. W. BONNEVIER
Acme Steel Company
Chicago, Illinois

DAVID S. BRIGHAM
Trumbul l D ept., Gene ral Ele ctric Co.
Norwood, Ohio

Veeder Root , I nc.
Hart ford, Conn.

NORMAN A. LILGA
Trico Products Corp.
Buffalo, New York

M. R. ODERMATT

STEWART C. BROWN

Seaplant Chemical Corp.
New Bedford, Mass.

Phe ni z Manufacturi ng Co.
Milwaukee, Wisconsin

FRANK Z. OLES

EUGENE E. BURKS

Davison Che mical Corp.
Balt imore, Maryl and

Pionee r Cent ral Di v.,
Bendix Aviat ion Corp.
Davenport, Iowa

JOSEPH PELEJ
&

Pri ce Wate rhouse Co.
New York, New York

ERNEST A. CARLSON

NORMAN A. COAN
Marat hon Corp.
Menasha, Wisconsin

KENNETH L. DENHARD
Carri er Corporat ion
Syracuse, New York

ROBERT C. PERRY
Corning Gl ass Works
Corning, New York

D. P. SWEETSER
Steve nson, Jordan Harrison
New York, New York
&

&

Johnson Johnson
New Brunswick, N. J.

PAUL C. TAYLOR
Tul ane U ni versi ty
New Orle ans, La.

S . D. FLINN
Supply Div., U. S. Steel Corp.
Chicago, Illinois

Minnesota Mining Manufacturi ng Co.
St. Paul, Minnesota

STANLEY E. FORD

W. J. WEM PLE

Air -Way Electric Appliance Corp.
Toledo, Ohio

R. G. Le Tourneau, Inc.
Peoria, Illi nois

HARRY C. GREENE

MAURICE W. WHITE

Nort hrop Ai rcraft I nc.
Hawthorne . Cali fornia

Grinne ll Corporat ion
Warren, Ohi o

&

GEORGE J. WACHHOLZ

