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T h i s r epor t com pl et es a ser i es of t h r ee wh i ch pr esen t
conclusion s drawn fr om a study of the va riation of cost with
volume. In it, the significance of volume in budgeting costs
is discussed but it does n ot cover t he en tire range of volume
pr obl em s i n budget i n g. Ea r l i er r epor t s i n t h e ser i es wer e
"The Vari ation of Cost wi th Volum e," and "The Ana lysi s of
Cost - Volume -Profit Relationships." These report s were
published as Section III of the N.A.C.A. Bulletin for June 1,
19 49 and December 1, 19 49 respectively and ar e summarized at the end of this report.
I. W AY NE KE L L ER , C h a i r m a n , Co m m i t t e e o n Re se arch
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THE VOLUME FACTOR IN BUDGETING COSTS
N budgeting, an estimate or forecast of volume usually serves as the
starting point in planning costs. The master budget constitutes an overall plan in which activities of the company have been coordinated at the
volume expected for the budget period. Ordinarily this period is the
company's fiscal year or it represents a natural operating cycle for the
company.
In addition to over -all planning, effective cost control requires that each
department head plan his work in detail. Since activity in individual departments may deviate from that forecasted when the master budget was
prepared, planning of actual departmental operations is ordinarily limited
to the length of time for which definite schedules of activity can be established. In preparing short period budgets to be used as aids to cost
control under conditions of changing volume, it is helpful to know the
rates at which costs should vary with volume. When such rates have been
predetermined, cost allowances can be quickly established for any volume.
In this way departmental supervisors know how much the costs should be
before the work starts rather than after it is over.
Companies which have available such data covering the variation of
cost with volume commonly use it in forecasting costs in the master budget
as well as for preparing short period cost control budgets. However, it is
necessary to include in the master budget a forecast of variances when the
expected volume differs from the volume chosen as the basis for applying
fixed costs to production. The over -all planning budgets and the departmental cost control budgets are thus integrated into a unified control tool
for management.
Introduction
UDGETING is essentially a process of planning and control. Planning alone does not bring realization of the plans, and control over
operations is essential in order that deviation from the plans may be corrected and the organization kept on the course which has been laid out by
planning. Hence a business budget should comprise both a plan of operation and a tool for controlling operations within the scope of the plan.
These ideas can be seen in the definition contained in the budget manual
of one of the companies included in the field study:
"A budget is a plan of expected achievement based on the most
efficient operating standards in effect or in prospect at the time it is
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established, against which actual accomplishment is regularly compared. The primary aim of budgets is to assist in assuring the procurement of the profits planned; and to provide a guide for assisting in establishing the financial control policies, including fixed
asset additions, inventories, and the cash position. The adoption of
a correctly constructed budget provides opportunity for: a regular
and systematic analysis of incurred or anticipated expense, organized future planning, fixing of responsibilities, and stimulation of
effort. In short, it provides a tool for more effective supervision of
individual operations and practical administration of the business
as a whole."'
Since the various subdivisions of a business must work together in meeting a given profit goal, individual operating plans of the separate depart tnents must be coordinated. This is accomplished by making each of the
departmental budgets a part of the master plan contained in the budget
for the company as a whole.
The process of budgeting requires recognition of the important factors
which will affect the business during the budget period and evaluation of
the effect that these factors will probably have on the company's operations. Among the factors which must thus be considered, volume usually
serves as the starting point in planning costs of manufacturing, selling,
financing, and administrative activities. There are also other factors among
which prices, efficiency, and technological progress may be mentioned as
examples. However, this report is limited to a discussion of problems and
techniques directly related to volume in budgeting costs. It is based primarily upon a field study in the course of wh i c h 4 5 c o m p a n i e s using
budgets were visited in order to study their procedures. The concepts and
methods for measuring cost variation with volume which were developed
in an earlier report entitled "The Variation of Costs with Volume" are
also employed in this report?
THE BUDGET PERIOD

The period of time covered by budgetary planning needs to be long
enough to reflect the cycle of activities for which plans are being made.
Since planning needs to cover both long -range strategy and short -range
tactics, this planning cycle varies for different aspects of a given company's operations. Usually it is possible to distinguish the following three
types of planning according to the period for which plans are made.
1. Long -range planning covering a period of several years. Such
Manual of Budgetary Procedure, Armstrong Cork Company.
See "The Va riation of Costs with Volume ", Research Series No. 16, N.A.C.A. Bulletin, June 15, 1949.
2
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planning is concerned with the effect which investments in long lived assets have on fixed costs.
2. Over -all planning for the coming fiscal period. The budget for
this period is commonly called the master budget since it sets
forth the profit objective of the company for the period and a
program for meeting this objective. The period of the master
budget must be sufficiently long to reflect coordination of the
major functions of sales and production. Ordinarily this is a
year, although some companies employ a shorter period because
they find it impossible to forecast sales volume for a year ahead
or their natural cycle of operations is less than a year.3
3. Planning of current sales and production activities on a month
to month basis. Such budgeting is primarily concerned with
pushing sales volume in each sales territory, keeping production
in line with schedules, and controlling variable departmental
operating costs in accord with sales and production volume.
Since the volume factor affects each of these budgets in a somewhat
different manner, discussion of these budgets follows the above order in
the remainder of the report.
LONG RANGE PLANNING

Inasmuch as the acquisition of long -lived production facilities affects
the fixed costs, it is important to consider the probable volume of sales
which will be available for absorption of these fixed costs. Approximately
half of the companies interviewed reported that they prepare projections
of volume covering a period of several years for use in estimating the
effect which proposed investments in plant and equipment will have on
costs. The periods for which these projections are made were found to
range from two to twenty years. In most instances long range planning
covers from three to five years, but one of the companies interviewed prepares twenty year forecasts of sales trends for its major products in order
to direct investment of capital into facilities for making and selling products which will probably grow in volume and to withdraw capital from
products which may decline in volume.
Some of the companies interviewed also utilize long range estimates of
volume as the basis for setting overhead rates used in costing inventories
3

Length of the budget periods reported by 26 of the companies interviewed follows:
Budget Period
Number of companies
21
1 year
2
6 months . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1
3 months . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2
1 month . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

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

26
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and in determining product costs used as a guide in pricing. For example, one company which has experienced marked cyclical fluctuations in
volume prepares a budget for what it terms standard volume. This standard volume takes into account plant capacity and market potential over a
sufficiently long period of years to even out annual fluctuations in volume.
Unit costs reflect changes which occur from year to year in prices of cost
factors and operating efficiency, but use of the standard volume in application of fixed costs to production avoids fluctuations in unit costs due to
short period changes in volume. The same company also prepares an
annual budget based upon the actual volume anticipated for the coming
year, but this latter budget serves for annual planning and control rather
than for product costing.
THE MASTER BUDGET
Determining Volume

In preparing the master budget for the coming fiscal year, volume must
be determined before activities of the company can be coordinated. Most
companies begin with a forecast of sales volume. Production volume is
then determined by the forecast volume of goods to be sold after modification is made for existing inventories and inventory position desired at
the end of the budget period. However, some companies begin with practical production capacity and plan sales volume to make the most advantageous use of production capacity available. In certain circumstances,
obtainability of materials, labor, and equipment may be factors which
limit the volume of goods which can be produced and sold.
The attempt to coordinate other departments with the volume forecast
for the sales department may disclose some departments with inadequate
capacity to meet the goal or the company may be found to lack sufficient
capital to finance the program. On the other hand the volume anticipated
may be too small to utilize all of the company's equipment and capital.
The need for more production capacity, more capital, or more sales volume becomes apparent at the time the budget is prepared and management can take action to balance production and selling facilities or to
revise its goals in order that the budget may represent the best plan with
resources available or attainable. When a coordinated plan for manufacturing and selling and the financing thereof has been developed, a set of
budgeted financial statements is prepared by most companies to summarize expected results from operations at the planned volume.4
For purposes of planning and coordinating sales, production, administrative, and financial activities it is necessary that plans be predicated
4 Of 25 companies for which reports were received, 18 prepare a budgeted balance
sheet and income statement, 5 companies prepare only an income statement, and 2
companies do not summarize their budgets in the form of financial statements.
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on a definite volume. As stated above, the master budget is based upon
the volume expected. However, actual volume often differs from that
anticipated when the budget was prepared. In order to meet this possibility, a few of the companies interviewed prepare complete budgets for
one or more volumes in addition to the volume forecast. Thus one company has two complete budgets, one for the forecasted sales volume and
another for a volume 25°fo below that forecast. In this case each volume
projection is carried through departmental and product profit and loss
forecasts up to and including the consolidated company figures. A balance sheet is also prepared for each volume. Another company prepares
budgets for 1007o and 66%7% of the forecasted volume with, in addition,
a budget based upon the lowest volume in the company's experience.
These additional budgets are viewed as precautionary measures taken in
order that plans may be ready for prompt adjustment of costs if volume
should drop.
Other companies frequently employ break -even charts to show how the
results under the budget may be expected to change if volume differs
from that used as a basis for the budget.' This method is useful as long
as volume remains within the range over which fixed expenses remain
fixed. When volume declines to a point where fixed expenses are reduced
by action of management, preparation of a new budget becomes necessary.
Revision of Budgets for Changes In Volume

Most of the companies interviewed revise their master budgets when
important changes in volume or other conditions occur. Some of these
companies make revisions at regular intervals during the year. Thus one
of the companies interviewed prepares its annual budget in October and
revises it in April so that a revised budget is available for the second half
of the year. Under another plan followed by several companies a new
budget for a year ahead is prepared each quarter. In this case the forecast of sales for the coming nine months is revised and then extended
three months ahead at the beginning of each quarter. Such plans for revising the master budget have been developed in recognition of the fact that
forecasts grow less reliable as the time period lengthens. Other companies
have no regularly scheduled dates for revision during the year, but revise
when they consider it necessary. For example, one company which had
prepared its budget for the year beginning November 1, 1948 experienced
a marked drop in sales during the following January. Since this lower
volume was expected to persist, the budget for the remainder of the year
was revised. On the other hand, another company stated that it does not
5 See "T he Anaylsis of Cost- Volume -Profit Relationships," N.A.C.A. Bulletin, December 1, 1949.
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revise its master budget during the year because it wishes to have the
budget as a fixed base for measuring performance.
The field study showed that most companies believe twelve -month forecasts of volume can be used as the basis for over -all planning, but that
from one to four months is as far ahead as estimates can be made with
sufficient certainty for production scheduling and cost control purposes.
Hence they supplement the annual budget with short period budgets. The
following quotation describes a practice which seems to be typical.
"Each year, we prepare an annual budget setting forth the expected
results of operations as well as the financial requirements of the
company. This budget is broken down by months and by manufacturing plants, sales districts, service districts, engineering and research divisions, and home office. We have also developed a system
of monthly control budgets which are completed approximately a
week prior to the beginning of the month and are based on the latest
production requirements available. These budgets are prepared in
sufficient detail so that all divisions will know under what conditions
they will be operating and, accordingly, what action must be taken
with regard to the various controllable cost factors. Manning charts
and schedules of cost allowances for various rates of activity are
maintained so that even weekly and daily control may be exercised."'
Whereas the annual budget is primarily a tool which top management
uses to set objectives and to coordinate plans, the current planning budgets
are largely an instrument which divisional executives and departmental
supervisors use to plan and control the detailed operations of their segments of the company. The cost control aspect of these short period budgets is a principal aspect of their use.
Coordination of Budgets

In a majority of the companies interviewed, budgeting was first used
as a means for planning and coordination on an over -all basis. Cost
allowances contained in the budgets were those established as appropriate
for the volume expected when the budget was prepared. Lacking flexibility with volume, the usefulness which these budgets had for control of
costs was largely limited to circumstances in which actual volume was
the same as expected volume. On the other hand, some companies developed flexible budgets for control of costs without having a master budget.
In most of these companies cost control budgets were limited to factory
overhead and often were viewed as part of a standard cost plan. In a
e Richard P. Swartz, "Necessary Improvement for Effective Use of Accounting Information," N.A.C.A. Conference Proceedings, 1949, pp. 115 -116.
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few companies both types of budgets were present but uncoordinated.
However, in most of the companies interviewed further development of
the budgeting program has now resulted in coordination of the master
budget, flexible cost control budgets, and standard costs.' As stated by one
company, "... its budgeting history has been characterized by progressive
integration of budgeting operations which previously had been separate
and relatively undeveloped."
Ordinarily this coordination is accomplished by using the standard
costs for determining the cost of manufacturing the goods called for by
the master budget. Standard product costs are, in turn, based upon the
amounts of cost allowed in flexible cost control budgets for the normal
or standard volume. Hence the same standards are employed for the short period control of costs and for building up the over -all cost totals in the
master budget. As an illustration of this procedure, one of the companies included in the field study describes its method as follows:
"The manufacturing budget is prepared at three levels, that is,
66 2/39o',100% and 133 113% of anticipated average volume for
the coming year. This is done before final determination of budgeted
sales volume and anticipated inventory fluctuations. Estimating expenses at the three levels permits the establishment of a variable
budget expressed in the form of formula allowing a fixed number
of dollars for standby expenses and a percentage of direct labor dollars for variable expenses. When final estimates of sales and inventories are completed, the volume of production is budgeted. The manu.
facturing expense formula is then applied to this volume of production to determine the cost of goods produced and the level of manufacturing expenses for the master budget. Throughout the year,
of course, the actual level of production as represented by the direct
labor determines the budgetary allowance for each manufacturing
department."
However, this procedure often makes it necessary to budget variances.s
When volume expected for the coming budget period differs from the
volume used in developing standard costs, realization of the budgeted
volume will still result in a volume variance and hence this variance is
included in the budget. One of the companies interviewed describes its
application of this procedure as follows:
Of the 45 companies seen in the field study, 35 have so coordinated their budgets,
companies have no detailed cost control budgets, 3 companies have flexible cost
control budgets without a master budget, and 1 company has both types of bvdgets
without coordination.
s In a previous study covering 39 companies using standard costs in preparation
of budgets, 28 companies were found to forecast variances while 11 companies reported that they did not do so. (See "Standard Manufacturing Costs for Pricing
and Budgeting," Research Series No. 14, N.A.C.A. Bulletin, October 1, 1948.)
7
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"The company's master budget is based upon the sales forecast
volume. In budgeting cost of sales, standard costs (based upon
standard volume set at 80% of capacity) are used together with
variances from standards which are forecasted. Thus the variance
forecast is the coordinating link between standard costs and the
master budget. When the master budget is revised because of a
change in the sales forecast figure, flexible cost standards facilitate
budgeting of cost of sales."
BUDGETS FOR PLANNING AND CONTROL OF CURRENT ACTIVITIES

The production budget for the company as a whole which has been
coordinated with the sales forecast serves as the volume basis for annual
planning of activities in individual factory departments. Likewise, budgets
for selling and administrative costs are based upon activities planned
for the budget period. However, even when the over -all forecast of volume comes fairly close to actual volume, organizational subdivisions of
a company often experience substantial fluctuations in activity during the
annual budget period. Where such fluctuations in volume occur the
monthly cost control budgets must be adjusted to the current volume,
for otherwise changes in volume may seriously weaken usefulness of the
budgets for cost control. Moreover, unless these adjustments are made
promptly, there may be a costly lag in the company's ability to bring
its costs into line with changes in volume.
Adjusting Cost Control Budgets for Volume Changes

Under conditions of fluctuating volume, flexible budgeting techniques
provide a ready means for adjusting budget allowances to volume experienced in a given budget period. In the establishment of flexible
budgets, costs are classified as either fixed or variable with the semivariable costs being broken down into their fixed and variable components.
The rates at which variable expenses should vary with volume are then
predetermined.s As a result, a set of flexible cost standards are developed
which express each cost as an amount of fixed cost plus a rate per unit
of volume to represent the variable component.1 0 By utilizing these flexible cost standards, budget allowances can be readily established for any
desired volume.
9 For an explanation of methods for determining how costs should vary with volume, see "T he Variation of Cost with Volume ", Research Series No. 16, N.A.C.A.
Bulletin, June 1, 1949.
to For exa mple, the flexible cost standa rd for indirect labor in a given department
might be:
Budget allowances = $1990 plus $0.069 per standard direct labor hour.
In the case of an expense which is wholly fixed, the variable component drops out
and the formula for a wholly variable expense has no fixed component.
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Another approach to the same problem which was found in use by
some companies does not require separation of costs into fixed and variable components. Instead, budgets are prepared in advance for a series
of volumes covering the expected range of activity. For example, one
company interviewed prepared budgets at intervals of 10% for volumes
between 500/o and 1500/o of normal capacity. The result is a flexible
budget in columnar form. Allowances for the actual volume experienced
in a given period are set by using pre- determined allowances for the volume nearest to actual volume or by interpolation.
While procedures differ from company to company, the essential
characteristic of flexible budgeting techniques is predetermination of the
changes in costs which should occur with changes in volume. Through
possession of this underlying data in the files of the budget department,
departmental budgets can be prepared quickly for either expected or
actual volume. Moreover, the budgets can be prepared largely as a matter of routine rather than by a detailed study of what allowances should
be for each expense.
In the group of 45 companies interviewed, practice in budgeting manu.
facturing costs showed that 33 companies had predetermined the rates
at which some costs are expected to vary with volume whereas 7 companies had not done so and 5 companies did not have detailed cost control budgets. Where rates at which manufacturing costs are expected
to vary with volume have not been predetermined, the company usually
stated that production volume fluctuates very little within the period of
the annual budget and hence there is no need to make frequent adjustments in order to keep cost control budgets up to date. However, even
where there is little fluctuation in factory volume, rates at which costs
should change with volume had often been studied in order that the information would be available for preparing the annual budget and for
other managerial decisions in which cost variation data is useful.",
A few companies seen in the field study do not separate variable expenses from fixed expenses in preparing ratios of expense to volume for
use in cost control. Under these conditions the ratios do not remain constant when volume fluctuates owing to the presence of a fixed component
in the costs. Some of these companies stated that they had determined
how the ratios between overhead costs and various volume bases should
fluctuate with changes in volume and that the ratios were found useful
11 For example, one unit of a textile company interviewed was engaged primarily
in production of grey goods which were later finished by other units which were part
of an integrated group of companies under common ownership. By either buying or
selling unfinished cloth as the needs of the finishing mills were greater or less than
capacity of the grey mills, the latter had been kept operating at practical capacity
with only two brief interruptions in 25 years. Nevertheless, this company had determined how its costs should vary with volume.
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in maintaining cost control. However, one company was seen in which
management had unsuccessfully tried to maintain a constant ratio between indirect labor and direct labor costs. In this case it was obvious
that difficulties which had arisen might have been avoided if the Variable
portion of indirect labor expense had first been segregated from the
fixed portion.
A number of companies interviewed which use flexible budgets for
manufacturing expenses use fixed budgets for selling and administrative
expenses. Thus only 18 of the 45 companies budget selling and administrative expenses on a flexible basis. A few of these companies which employ fixed budgets rather than flexible budgets stated that in their experience, selling and administrative expenses do not show significant
variation with short period volume changes. However, it was also apparent that some companies do not control selling and administrative expenses as closely as they do manufacturing costs and this fact may partially explain the comparatively infrequent application of flexible budgets
to selling and administrative expenses. Nine of the 45 companies reported
that they had no detailed budgets for selling and administrative expenses.
While the flexible budget provides the basis for control of costs at any
volume within range of the budget, it does not eliminate the need for
advance planning of costs or operations which affect costs with relation
to volume. The field study showed that department heads and foremen
are usually given production schedules or told what volume is to be expected for a week, month, or other comparatively short period in advance.
As stated by one company:
"The foreman has a production schedule, based on the annual
sales forecast, three months prior to any given month. This schedule is adjusted to actual and issued in a final approved form fifteen
days prior to the beginning of a month. This production schedule
authorizes the foreman to requisition the necessary raw materials
and manufacture the quantities specified. The approximate ratio
of activity is determined from this production schedule."
With the production schedule in his possession, the foreman is then
expected to plan the operations of his department in such a way that required production can be attained at a cost within the budget for such a
volume. For this purpose, the foreman is provided with a copy of the
flexible expense standards which have been established for his own de12
partment. By reference to this material he can readily determine what
his costs should be for the expected volume. The following description
12 The field study indicated that it is general practice for the person directly responsible under a budget to participate in preparation of the budget which covers
his own activities. He is, therefore, usua lly fa milia r with the plans which have been
made for controlling costs with volume.
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of procedure seems to be representative of general practice:
"Budget rates per unit are established at the beginning of each
year for all variable costs within each department and, by merely
extending the estimated number of units by the variable budget rates
plus fixed overhead, the foreman arrives at estimated total budget
for the month. However, the final actual budget for the month is
based on the actual number of units produced."
In a few of the companies interviewed the foreman receives a budget each
month in addition to the production schedule. In this budget, expense
allowances are stated for the scheduled volume. However, in most companies the foreman is expected to make an advance determination of expense allowances for himself. As stated by one company, "We have found
that the foreman can do this job quite satisfactorily himself and it is a
part of his production and cost planning." At the end of the period,
he then receives a report showing how actual costs compare with budget
allowances for the actual volume of production.
However, one of the companies interviewed has abandoned the practice of having foremen predetermine labor and expense allowances. Reasons for this were stated as follows:
"We found that this was not a desirable procedure because the
tendency was for each foreman to try to balance the budget without
regard to whether or not this represented good operating procedure. For example, some foremen might find that at the close of
the month they had not expended their allowance for supplies and
tools, and in these instances they would load up on supplies and
tools to take care of a rainy day. In some instances, we found that
necessary maintenance was being deferred, which would lead to
serious difficulties later on. On the basis of this experience, we asked
our foremen not to try to predetermine their allowances and record
their actual day to day cost."
Emphasis is now placed upon a series of objectives which cover proper
care of equipment, training and supervision of employees, quality of
product, and elimination of waste. By following this procedure the company finds that foremen are able to make a creditable showing against
their budgets.
A few companies do not place flexible budget schedules in the hands
of supervisory employees. Instead, the budget department uses the flexible
budgets to prepare for each department head a budget based upon volume
expected in the coming month.
Measuring Volume

Wherever volume changes affect the amount of the expenses budgeted,
it is necessary to have a suitable unit for measuring volume. Several
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considerations with respect to measuring volume were brought out in
"The Variation of Cost With Volume," viz.:ls
1. The unit must measure fluctuations in the activity which cause
cost to vary.
2. The unit chosen should be affected as little as possible by variable factors other than volume.
3. The unit should be one which is simple and easily understood.
4. The activity figures should be obtainable without undue additional clerical expense.
Inasmuch as the operations carried on in different departments or cost
control centers may differ considerably, it is often desirable to use a
number of different units for measuring volume. In describing its procedure, one company states that the unit chosen "varies, depending on
the operations carried on and type of product produced in each cost
center —e.g., pounds of yarn spun, yards of cloth woven, pounds of yarn
dyed, etc. Units were chosen in order to maintain control in each cost
center and to provide measurement most fully understood by the level
of supervision being budgeted." Another company chooses the unit
which the foreman uses in describing his operations. As explained by
the company, "If the foreman thinks in terms of number of men, his
budget is prepared on this basis and converted into dollars by the budget
department."
In some cases it is desirable to use separate units for different expenses
incurred in a single cost center. For example, a company interviewed
had found that in one cost center maintenance expense varies with the
number of hours machines are operated, but in the same cost center consumption of supplies varies with the number of yards of product produced.
Choice of a unit can ordinarily be made from knowledge of operations
in the department. The same units are commonly used for application
of overhead to production, but in some instances costs of a number of
control centers employing different measures of volume for budgeting
are combined and applied on a single basis. Departmental cost control
budgets also differ from the master budget in that the latter requires a
single unit common to the company as a whole for expressing volume in
the forecast and in the coordination of activities.
Setting Allowances for Indirect Costs

The establishment of allowances for indirect costs is primarily a
process for determining how much expense should be incurred to operate
each department. Since volume is an important consideration in setting
budget allowances for all expenses which management plans to control
13

Research Series No. 16, N.A.C.A. Bulletin, June 1, 1949, p. 1226 -1227.
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with volume, most companies proceed by breaking down the expected
production and sales figures into terms of volume for each department
or cost center. The following quotation from "Standards to Aid Control
of Manufacturing Costs" describes the general process of setting allowances once the volume has been established.
"Usually the first step in determining overhead budget allowances
is a study of past experience in the usage of indirect labor, supplies,
and services. Figures so obtained are then modified to reflect
changes in wage rates, material prices, equipment in use, and any
other known influences which will make future overhead costs differ from those incurred in the past. Further adjustment is also
commonly made by the exercise of managerial judgment. Thus allowances may be reduced or increased in comparison with past experience if management deems such action desirable." 14
Since indirect labor is usually the largest single controllable item in
the factory expense budgets, the allowances for indirect labor are usually
developed from a detailed study of manpower requirements at volumes
covered by the budget. These manpower budgets list the number and
type of indirect employees at each level of activity. The following summary of procedures followed by one company illustrates the method
rather commonly used:
Budget standards in terms of number of men are developed for
all non - productive labor in all productive, non - productive, and administrative departments. This determination is based upon a critical analysis of requirements, giving effect to optimum performance
and considering necessary functions to be performed by the department. Job classification used must correspond to the job description
as listed by the Wage and Salary Department. The number of fixed
employees for each job is determined and, by subtracting this number from the total number of employees, the variable number is
secured. These manpower budgets are converted to man -hours for
employees paid on an hourly basis. Hourly budget standards so
derived are used in preparation of periodic budget reports for all
productive and non - productive departments.
The manpower budgets are converted into dollar expense budgets by
application of appropriate dollar conversion factors based upon wage
rates for the various classes of labor involved. Where salaried employees
are involved, monthly salaries rather than hourly rates are used in the
conversion. Budget allowances for expenses other than labor are developed as dollar amounts because individual items are too small to justify analysis of physical usage.
14

Research Series No. 12, N.A.C.A. Bulletin, March 15, 1948, pp. 927 -28.
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Budget Allowances for Fixed Costs

The first report in this study stated that ... fixed costs originate principally from the initial provision of capacity to do business while variable
costs represent the additional costs of utilizing the capacity to produce
and to sell goods." ' s A similar distinction exists in the method of budgeting fixed and variable costs. Whereas variable costs are budgeted as fixed
amounts per unit of output, the fixed costs are budgeted as definite
amounts for the period. To the extent that they are controllable from
year to year, the amounts of fixed costs budgeted are established in accord
with the volume anticipated in the master budget. Control of fixed costs
is therefore a matter of planning for the period ahead rather than one
of current policing.
In budgeting fixed costs, two types of these costs are usually recognized. First there are fixed costs which are largely non - controllable
within the current budget period. The amounts of these costs have been
established by decisions made in prior periods and hence they are taken
into the budget at the previously determined figures modified, if necessary, by changes in costs due to new equipment to be put into service,
disposal of old equipment, etc. Common examples of such costs are depreciation, property taxes, rentals, and certain classes of insurance charges.
The second group of fixed expenses includes expenses the amounts of
which are established by management on an annual basis. Among the
principal items in this group of fixed expenses are salaries of executive,
supervisory, and staff personnel. Many of the costs associated with maintaining an organization cannot be controlled with monthly volume
fluctuations, but they can be made to vary with annual volume. Hence
budget allowances for these costs are based upon the volume for which
the master budget is prepared, but for purposes of short - period control,
they appear in the flexible budgets as fixed. However, these allowances
generally assume that the annual volume will be reasonably close to the
volume expected. If, during the budget period, it becomes apparent that
actual volume for the year is likely to deviate rather substantially from
the volume forecast, allowances for many fixed costs may be revised. For
this reason, flexible budgets operate most satisfactorily as cost control tools
only within the normal volume range.ls
Is "The Variation of Costs with Volume," Research Series No. 16, N.A.C.A. Bulletin,
June 15, 1949, p. 1219.
16 "In spea king of volumes below the normal operating ra nge, one user of flexible
budgets has sa id tha t "The a pplica tion of controls in a going business is intended to
apply to normal operations. At extremely low volume, the critical condition of the
company calls for drastic actions and a dictator policy is pursued by management
until normal operations are again possible; consequently, normal operating controls
do not apply in this zone." (Charles H. Gleason, unpublished address before New
York Chapter Discussion Forum, March 18, 1948. )
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While many fixed costs are distributed to various cost centers for
purposes of costing products, control over such costs requires that the entire amount of each fixed cost should appear in the budget of the individual who has authority to make the decisions which determine the
amount spent in the budget period. Thus many fixed costs of service
departments are controllable by heads of the respective service departments rather than by heads of the producing departments to which service department costs are distributed. Most departmental supervisors exercise control over some fixed costs since they possess authority to make
decisions to add or to dispense with a clerk, an assistant foreman, or with
a service such as a telephone extension. Decisions affecting other fixed
costs require important changes in policy and are the responsibility of
major executives. Examples here include revision in contracts and other
arrangements which may have important financial consequences. Costs
which are excluded from one budget as non - controllable are controllable
elsewhere and hence all costs should be included in some budget in order
that responsibility for all costs may be placed.
However, performance reports often list non - controllable costs as a
matter of information or because the person receiving the report may
have some indirect responsibility for costs over which he does not exercise direct control. For example, a foreman usually does not determine
what equipment is provided for his use, but the effectiveness with which
he uses machines does influence the amount of equipment needed by the
company and hence also the amounts of depreciation and other costs of
owning the equipment. In addition, the decision to incur or not to incur
a given expense is sometimes made jointly by several individuals, although
this situation is minimized when lines of authority and responsibility are
sharply drawn.
Notwithstanding the fact that certain costs are not controlled with
short - period fluctuations in volume, it may be possible to control utilization of facilities. In fact, increasing volume has the same effect on budget
variances as reducing the fixed costs. To the extent that the problem is
one of increasing the volume of products sold, the sales department may
be responsible. However, lack of sales volume is not the only cause for
poor utilization of facilities, for production management, even at the
departmental and cost center levels, can exercise an important degree of
control. This occurs where idleness of equipment and personnel result
from inefficient planning, poor scheduling of work, lack of supervision,
and excessive machine "down time" for set up or repairs due to improper
operation and maintenance. Methods for checking closely upon the effectiveness with which direct labor and direct material are utilized are
well developed and widely applied. Utilization of plant and fixed organi.
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zation is not always equally well controlled, notwithstanding the fact that
such costs are an important portion of total costs in many industries.
Factory cost control budgets seen in the course of the field study sometimes provide data such as the number of standard hours for the amount
of production scheduled and reports on performance showed comparisons
between actual hours required and standard time for the amount of
production obtained. Other reports showed comparisons between the
amount of overhead absorbed and the amount which should have been
absorbed at budgeted rates. It is also common practice to charge the
cost of idle labor time to a special account and to use the resulting balance as a measure of the effectiveness with which labor time has been
utilized. One company furnishes foremen with weekly reports designed
to show wasted man hours for which each foreman is responsible. As
stated by the company:
"Our productive operators use expensive machine tools so that the
wasted man hours indicated in these reports are also a reflection of
wasted valuable machine time which not only affects our cost but
our invested capital as well. Here again we have focused the attention of management on the persons responsible for wasted man
hours and wasted machine hours and, while we do not expect perfect performance, such waste must be kept to a reasonable minimum
so that we can maintain a competitive position in our industry."
Bedget Allowances for Variable Costs

Budgets based on an annual forecast of volume commonly do not provide a satisfactory basis for control of those costs which should vary in
total with current volume even though the budgets have been broken down
by months. The reason for this is that in many companies volume of work
done by individual sub - divisions of the company fluctuates more or less
during the year and the specific volume at which a given department operates is often planned only 30 to 90 days in advance. Hence the budgets employed are often prepared in flexible form in order that expense
allowances can be readily set for the actual volume in each department.
Three approaches to the measurement of cost variation with volume
were described in "The Variation of Costs with Volume," namely :17
1. Inspection of the company's chart of accounts and assignment
of costs to fixed or variable categories according to the type of
cost represented by each account.
2. Statistical analysis of previously recorded costs to determine how
costs have varied with volume.
17

Research Series No. 16,N.A.C.A. Bulletin,June 15, 1949, p. 1228.
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3. Industrial engineering studies to determine how costs should
vary with volume.
These three methods are generally used together in preparing the flexible
budgets employed for current control of costs.
In budgeting variable costs some companies include direct materials
and direct labor whereas other companies control one or both of these
costs separately from their budgets. In the latter case, use of standard
costs was reported by most of the companies interviewed. These companies including direct material and direct labor in control budgets
usually employ standard costs for setting budget allowances for these
cost elements. The standard costs are thus viewed as the rates at which
these direct costs should vary with volume. This requires standard costs
which are current and representative of attainable good performance.
Where other types of standards were found in use, they were not employed
in budgeting for cost control.
The field study disclosed a few marked differences of opinion with
respect to the relationship between standard costs and cost control budgets. In most cases these represented differences in the terminology used.
For example, one company stated that it does not employ budgets but
does make use of standard costs. On further investigation, it was found
that the methods employed are identical with those called budgeting by
other companies.
Duration of Volume Fluctuations

Many costs do not vary automatically with volume, but can be con.
trolled with volume if management wishes to do so. Hence the flexible
budgets are to a substantial extent a product of managerial policy and
decisions. One of the areas in which this is present appears when deciding
whether certain expenses or expense components in the case of semi variables shall be classified as fixed or variable with volume. If the
deviations of volume from the normal level are expected to be of short
duration, the variable portion of budgeted expense will be smaller than
it will if the deviations in volume are expected to be longer in duration.
The reason for this is that when management expects a drop in volume
to be of short duration, it usually keeps the organization intact notwithstanding the fact that volume at the moment does not justify the expense.
Similarly, a rise in volume which is expected to be temporary may be
handled without additional personnel. On the other hand, a prolonged
drop in volume generally causes management to reduce personnel and
curtail expenditures for other purposes while a sustained increase in
volume has the opposite effect. Variances from the budget will be different, depending upon whether a short term or a long term point of
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view has been chosen in determining the extent to which costs are to be
controlled with volume.
From information obtained in the field study, it can be seen that a
substantial number of the companies interviewed have adopted the long
run point of view with the belief that better expense control can thereby
be obtained. Advantages of this procedure were described by one company in the following statement:
"In our company we try to develop our flexible budgets on a long
term basis, even though we encounter a number of short term fluctuations which management recognizes as short term and therefore
does not take complete action to rearrange organization. This of
course will then result in a tendency toward adverse variations, but
we believe our budget reports therefore put a little more pressure on
supervision to reduce expenses into line with budget or by causing
them to look elsewhere for possible economies while carrying a
temporary surplus of personnel and other related expenses."
Regardless of the point of view chosen in establishing the flexible budgets, it seems desirable to have the underlying assumption as to duration
of volume fluctuations agreed upon and understood by those who use the
budgets. To do so should avoid misunderstanding in interpreting variances
which arise.
However, in the use of flexible budgets for cost control, it needs to be
remembered that it is impossible to incorporate into the budgets all of
the factors which help determine the amount of expense which may be
appropriately incurred in a given period. For this reason, the budgets are
only tools which must be used with skill and judgment.

Summary
THE VARIATION OF COSTS WITH VOLUME

Adequate information about the behavior of costs under conditions of
changing volume is an important aid to management in profit planning
and in cost control. This study was therefore planned as an investigation
of methods for determining how costs vary with volume and of applications which can be made of such data. Since conclusions drawn from the
study have been published in three separate reports, they are summarized below.
Practical applications of information about the variation of costs with
volume need to rest upon a reliable classification of costs as fixed or
variable. Hence the study began with an analysis of the concepts which
underlie the accountant's usage of these two terms. Investigation of
the factors which cause some costs to be independent of volume led to
the conclusion that fixed costs originate in the provision of capacity to
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do business and in efforts to get business. Thus fixed costs arise from
possession of long lived assets which result in continuing charges such
as depreciation and property taxes, from maintenance of an organization
which is kept intact regardless of whether or not it is fully utilized at
the moment, and from decisions to make expenditures for research, advertising, etc., as a matter of policy. The amount of the fixed costs depends
upon the volume of business for which provision is made and also upon
the methods chosen to handle this business. As an example of the latter,
a plant may be built which is large enough to produce the required volume on a single shift basis or the same volume may be produced with a
smaller plant working two or three shifts per day.
In addition to costs associated with productive facilities which are
provided and kept in readiness more or less without regard to the actual
volume of production and sales at a given time, there are also factors of
cost which are provided in a quantity proportionate to the current volume
of business. These are the variable costs. While some costs are semi variable, or display both fixed and variable characteristics, the study
showed that it is general practice to break up semivariable costs into
fixed and variable components for purposes which call for information
about the variation of costs with volume. Many costs commonly classified
as variable do not actually vary with volume unless management takes
action to control them with volume.
Factors other than volume also cause costs to vary and classification
of costs into fixed and variable categories is possible only when specific
assumptions have been made as to plant and equipment to be employed,
prices to be paid for cost factors, and managerial policies with respect to
maintenance of an organization. Such assumptions are valid only within
a limited range of volume fluctuations and for a limited time. Hence they
must be revised when underlying conditions change.
When the effect of volume on individual costs has been determined, it
is possible to use this information for the study of relationships between
costs, volume, and profits for the company as a whole and by product
lines. Information of this type is often highly valuable to management in
planning under conditions where it is desirable to treat volume as a
variable factor. The principal data which can be developed from such
studies are the variable cost ratio, the marginal income ratio and the
break -even point. Break -even charts are widely employed for presenting
these data in a form which aids visualization of the relationships between
costs, volume, and profits.
Investigation of the techniques commonly employed for analysis of
cost - volume -profit relationships brought out the need to recognize important limitations which are inherent in these techniques. Thus a given
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break -even chart is based upon specified selling prices and sales mix, a
given amount of fixed cost, and a ratio between variable costs and volume
which remains constant when volume changes. Break-even points which
are quite different can be obtained by varying these underlying assumptions and each of these break-even points is equally valid for the specific
assumptions made. The field study showed that the budget is usually the
source of data from which the break -even chart is prepared and hence
the chart represents the conditions forecasted or planned when the budget
is set up.
While the break -even point is widely used, the study indicated that
other statistics derived from analysis of cost - volume -profit relationships
may be more significant. Particularly when analyzing cost variation by
product lines, the necessity for allocating many fixed costs on more or
less arbitrary bases causes break -even volume figures to have only limited
reliability. On the other hand, marginal income ratios for individual
products or product lines can be developed without allocation of common costs.
The second report in the series describes examples of uses made of
cost - volume -profit analyses by a number of the companies interviewed in
the field study. It also includes an appendix in which calculations and
methods of charting principal cost - volume -profit relationships are illustrated.
The usefulness of information about the variation of costs with volume
is limited by the effectiveness with which management is able to plan and
control costs. Unless management is able to control costs with volume
when it plans to do so, there can be no assurance that projected results
will be realized. When rates at which costs should vary with volume have
been determined, these data can be used to establish budget allowances
for purposes of cost control as described in preceding pages of this report.
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