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The Analysis of Manufacturing
Cost Variances
TANDARD costs tell what costs should be and actual costs tell what costs
Variances constitute a connecting link between standard costs
and actual costs. Since management's goal is operation of the factory at
standard cost, significant deviations from standard cost signal the need for
managerial attention to conditions which are the source of variances. As a
basis for deciding what action should be taken, management should know
who in the organization carries responsibility for the variances, what has
caused them to arise, and perhaps what effect they have had on product
costs. This report presents the results of a study designed to show what the
accountant can do in providing management with information which will aid
in appraising the significance of manufacturing cost variances.

S have been.

Introduction
literature
of
standard
costs
has emphasized methods for establishing
HE
standards and techniques for coordinating standard costs with actual costs
through variances. Methods for analyzing variances and the purposes served
by such analysis have not been described with equal thoroughness. This report dealing with the analysis of manufacturing cost variances therefore supplements the Association's earlier series of research reports devoted to standard costs. Since the earlier study covered the nature of and uses for standard costs, this subject is not discussed here. The reader is referred to the
reports presenting results from the prior study for a treatment of these topics.'
In this study, twenty -seven companies employing standard costs were interviewed to determine how variances from standard costs are analyzed and
what benefits are realized from such analyses. In addition, records of field
interviews carried out during several other N.A.C.A. research studies were
drawn upon for material not previously published. The emphasis of this
study has been placed upon methods employed by those companies which
were judged to be making most effective use of standard costs. For this
reason, the report stresses practices and viewpoints of a comparatively small
group of the companies interviewed. This approach has been selected because
it seems likely that members of the Association will find the most advanced
practices to be more useful than those practices which are most commonly
found.

T

'T hese reports were published in the N.A.C.A. Bulletin during 1948 as Research Series
Nos. 11 to 15. They ha ve since been reprinted in a sepa ra te publica tion entitled "How
Standard Costs Are Being Used Currently." Copies of the la tter a re ava ila ble from the
National Headquarters Office.
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THE ROLE OF VARIANCES IN COST CONTROL

Control over current costs must obviously be exercised before the fact
rather than after the fact. Preventive cost control depends upon actions taken
at the point where losses and waste can occur, or where savings can be made.
This type of control uses basic operating standards expressed in terms of material specifications, operation methods and times, preferred equipment and
facilities. Such standards need to be current at all times —i.e., they must represent the methods which should be followed when the work is done. Among
the companies which were judged to be making effective application of standard costs for cost control, comments were often made to the effect that such
standards "are under continuous review and are changed whenever necessary." In the words of a member of the Committee on Research:
"Standard costs serve no purpose unless the accountant is able to sell
management on the merit of an installation sufficient in scope whereby
manpower is provided to review and change standards whenever necessary.
Since variances are measures of performance under standards, the standards
must first be good in order to yield reliable measures of performance.
While the primary aim of management should be to obtain compliance
with standards, perfection cannot be obtained in either standards or practice
and some variances will always arise. Past losses from failure to meet standards cannot be retrieved, but the study of variances is an important step toward improving performance in the future.
However, before management can take effective action to realize the opportunities for improving control over costs, it needs to know not only the amount
of variance, but also where the variances originated, who is responsible for
them, and what caused them to arise. In other words, analysis is necessary
to bring out the significance of the variances in terms of sources, responsibility, and causes. When such analyses are combined with an appropriate
plan of reporting, management can rely upon the principle of exceptions to
disclose problems calling for attention without laborious study of many detailed facts and figures.
ANALYSIS OF VARIANCES BY RESPONSIBILITIES

Control over costs must be applied at the place and time where the cost
originates. For this reason, a basic fundamental in the design of a cost system is that each cost be charged initially to the responsibility within which
the decision to incur the cost is made. The same cost may subsequently be
allocated to other cost centers in determining product costs, but for purposes
of cost control the individual who has authority to incur a cost should be
1548
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held responsible for that cost. In commenting on this, one member of the
Committee on Research stated:
"To me, this is by far the most important result to be obtained from
modern standard cost systems. Under responsibility accounting, the
responsible operator is actually given a piece of the business to run as
though it were his own. How he performs, determines what results he
will obtain."
Definition of a Responsibility
As defined by one company, " . . . a responsibility is an organizational unit
engaged in the performance of a single function (or a group of closely related
functions) having a single head accountable for activities of the unit." In
this company a responsibility is established wherever the amount of cost involved or the type of operation performed makes control economically desirable and where analyses of costs as compared with standards are frequently
required. A responsibility set up for cost control purposes may coincide with
a cost center established to collect costs for assignment to products or it may
include several such cost centers. Functional cost groups which serve solely
as cost collecting centers do not constitute responsibilities.
Accounting for Costs by Responsibilities
An organization in which there is clearly defined authority and corresponding placement of responsibility is a prerequisite to effective control over costs.
Delegation of authority and placement of responsibility —in other words, the
development of an organization —is a management function. On the other
hand, measuring the costs incurred and reporting variances from standards
assigned to each responsibility is a cost accounting function.
The first step toward accounting for costs and variances by responsibilities
is to prepare a cost classification in which areas of responsibility established
by the company's organization plan constitute the primary basis for classifying both standard and actual costs. As described by a writer on the topic:
"Each department, as a responsibility unit, is charged with all costs
over which it has control. (For the purpose of product costing, costs
over which the organizational unit has no control are also allocated to
it.) As represented in its controllable costs, each department thus has
its own accounts. Within the department these accounts are further classified according to function. The number of such departmental accounts
depends on the nature of the expense and the extent to which the expense
can be classified and controlled. "a
'A. J. Penz, "Sta nda rd Costs in a Sma ll Steel Company," N.A.C.A. Bulletin, July 1951,
pp. 1348.9.
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Inasmuch as the matching of standard and actual costs takes place as the costs
are accumulated by responsibilities, the analysis of variances by responsibilities is a "built in" feature of the cost system. Reports showing standard
costs, actual costs, and variances for each responsibility are ordinarily produced as part of the clerical routine of accounting for costs.
When introducing standard costs, it is necessary to make sure that the classification of accounts permits accumulation of costs by responsibilities. Where
standard costs have not been in use, it is usually found that the accounting
system has been designed primarily for determining product costs and that
costs controllable by two or more supervisors are merged in a single account.
Under these circumstances, revisions in classification and coding must be
made.

Placing Responsibility for Variances
Some factors affecting manufacturing costs can be quite readily standardized and controlled through the use of standards. Usage of direct materials, direct labor, and certain variable overhead items usually fall in this
category. The usage of these cost factors is generally controllable by management at the plant operations level. Responsibility for costs arising directly in productive departments is then clearly assignable to supervisors of
the respective departments.
However, the field study showed that management often finds it difficult to
define responsibility for costs which originate in service departments and
which are subsequently allocated to productive departments. Among the
companies interviewed, those which seem to be most successful in establishing responsibility for service department costs utilize plans which differ somewhat according to the nature of the service and the conditions under which
it is rendered. The differences can be outlined as follows:
1. When the volume of service to be provided is fixed by decision of
executive management rather than by supervisors in charge of centers
in which the cost is absorbed, no responsibility for control is attached
to allocated charges. For example, productive department foremen
are not responsible for costs allocated to their departments for such
services as cost accounting, production control, personnel, engineering, air conditioning, and other similar functional services. Here
responsibility for the amount of service provided rests with executive
management, for it has authority to determine how extensively such
functions are to be developed. Expenditures made for such services
are, on the other hand, a responsibility of the heads in charge of the
respective service departments. Expenditures to be made by each of
these departments are budgeted and the department head is held responsible for operating within his budget. Most costs in such budgets
1550
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are considered fixed, with the amounts allowed being proposed by
department heads and approved by top management as proper to
provide the kind and amount of services desired. However, variable
components are present in some instances—e.g.,. clerical costs in one
company's production control department.
2. The costs of continuously available services such as power, steam,
compressed air, and similar items whose consumption fluctuates with
daily activity in the factory are usually charged to the consuming
department at a standard unit rate when methods for measuring
services consumed by individual departments are available. Responsibility for the quantity consumed, but not for the unit cost of the
service, is then placed with the supervisor in charge of the consuming
department. Where the consumption of such services by individual
departments is not measured, supervisors of the latter departments
are usually not held responsible for costs of the services used. On
the other hand, the unit cost of such service is a responsibility of the
service department head. Since there is usually a substantial fixed
component in costs of rendering the service, a flexible budget is used
and responsibility for control stresses costs variable with output of
service. Measures of performance are sometimes expressed in
physical units, as for example, in a power plant where energy produced per pound of coal is employed.
3. Services rendered on demand (e.g. services of millwrights, mechanics,
electricians, etc.) are charged to consuming departments at a standard hourly rate. Budgets of consuming departments ordinarily contain an allowance for such services and the department head is responsible for variances from this allowance. The costs of rendering
such services are covered by departmental budgets similar to those
employed for other departments. However, expenses in these budgets
tend to be rough estimates because it is seldom practical to set standards for the type of operations performed. Most companies admitted
that clear -cut placement of responsibility for maintenance and repair costs had not been achieved, but that methods described above
had demonstrated considerable value. As an illustration, one company stated that foremen had become conscious of service costs and
had tended to avoid unnecessary calls for such service since the practice of charging for such services was instituted. Other examples
were also provided by companies interviewed to indicate that savings can be obtained by attempting to place responsibility for costs.
In one of these examples, a general tightening of control over maintenance employees' time followed complaints by foremen even though
such complaints were sometimes without foundation.
The field study seems to indicate that assignment of responsibility for control of service costs is often not distinguished from allocation of these costs
A U G U S T , 1952
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for costing products. In general, accounting allocations are unsatisfactory for
fixing responsibility for costs. As stated by the representative of one company
in describing his company's experience, the practice "results in a chronic
argument about faieness of the charges." The reason is that bases of allocation which are "equitable" for cost finding purposes are often not directly
related to short period fluctuations in controllable costs.
Notwithstanding the fact that there are inherent difficulties in setting standards for some manufacturing activities and that any plan for cost control has
practical limits, experience of a few companies shows that judicious attempts
to place responsibility for both direct and indirect costs have yielded savings.
Separation of Operating and Non - Operating Variances
In order that variances assigned to supervisors in charge of departmental
operations may be limited to variances from costs controllable by these supervisors, additional variances are needed to screen out the effect of cost changes
for which management at this supervisory level is not responsible. For example, price and volume variances are needed because management responsible for the quantities of materials and services consumed in manufacturing
is not also responsible for variances due to changes in market prices and for
the volume of orders received by the factory. Another example is furnished
by the practice of setting up special variances to segregate the effect which
shortages of materials and the necessity for using substitutes have had on
costs in some of the companies interviewed.
These variances usually reflect outside influences impinging on the company's operations and the company must adapt itself to existing conditions
since it cannot control the causes of the variances. Authority to deal with
such problems rests with top management and is exercised by initiating
changes in products, methods of manufacturing, product prices, etc. In order
to deal with such problems effectively, executives need information which
enables them to see what effects individual conditions (such as, for example,
a change in raw material prices) have had on costs.
While price and volume variances have been listed above as examples of
items not controllable by operating management, there may be controllable
elements in these variances. A few companies interviewed stated that price
variances had a limited usefulness in evaluating purchasing activities. The
following example cited by Paul C. Taylor is typical of others encountered
in the field study.
"One company was purchasing a rubber grommet from an outside
supplier. A standard purchase price of 32 cents per hundred had been
established for it at a time when the company had just started to use a
standard cost system. On the very first invoice received for the part, it
1552
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was noted when the standard price was entered on the invoice and extended by the quantity for later accounting purposes, that the billing
price had jumped to 49 cents per hundred.
"Here is where control begins. It was determined that the immediate
difference was caused by the fact that purchase orders had been placed
for a quarter's supply of the part at a volume large enough to obtain
the best price, but faulty shipping instructions had caused deliveries in
small quantities at the higher billing price. Since little was involved in
storing this part and since it involved relatively little money, it was possible to discontinue the policy of numerous releases against the purchase
orders.
"This incident led to an investigation of the ordering of other small
parts such as screws, nails, taper pins, rivets, cotter keys, etc., and oddly
enough, it was found that often purchase orders for these highly standardized parts were being placed as frequently as twice a week. This, of
course, resulted in a backbreaking load of duplicate motions and clerical
effort to follow up, inspect, receive, store and record.8
Volume variances arise from non - standard utilization of production factors
whose costs do not vary with volume. Causes of such variances may arise
outside the company (e.g. unusually good or bad business conditions, inability to obtain materials) or they may reflect internal planning and supervision
in use of productive facilities (e.g., poor planning and scheduling of work or
a standard which is too easily attained). To initiate action called for by volume variance usually is a responsibility of management at the executive level.
However, factual information as to the sources and causes of volume variances is needed in order that those responsible may know in which direction
to turn.
The field study indicates that much remains to be done in practice with the
problem of determining causes of and responsibility for volume variances.
However, a few companies reported methods for assembling information useful in improving utilization of facilities within the factory. Among these were
the following:
1. Special studies of scheduled versus actual machine hours had been
made from time to time and temporary reports rendered during the
course of the study. Action based upon the most recent study had
raised average machine utilization from 605'/o to 80% of potential
capacity. This company kept a continuous record of the ratio of
man to machine hours. This record was stated to be highly useful in
determining how much additional output could be obtained from
machines by adding more men and also in securing the optimum
balance between men and machines.
"Functioning of Standards in Cost Control," N.A.C.A. Bulletin, March 1951, pp. 796-7.
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2. Cooperation between accountants and engineers in establishing
causes and responsibility for idle machine time was stressed by another company. Here the accounting department accumulated idle
time reported in each center under a classification of causes designated by the foremen. Staff engineers were then assigned to investigate underlying conditions and to suggest methods for improvement.
In such investigations it was often necessary to trace causes beyond
the cost center where the delay occurred and to take actions which
were beyond the authority of the individual foreman who reported
the idle time. For example, excessive machine down time for set -up
was traced to a combination of inaccurate stores records and fautly
inspection in a prior process. Changeovers made when materials ran
out before an order was completed and delays for adjustment needed
because materials were not uniform resulted in low production.
3. The cost accountant for this company stated that records which permitted quick accumulation of number of hours machines were operated had helped management avoid unwise decisions. Here requests
for additional equipment had been denied when these records
showed that machines already in the plant were being used below their
capacity.
The analysis of volume variances seems to offer opportunities to the accountant, for the field study shows it has had much less attention than have
direct costs of material and labor. While the latter have undoubtedly been
the more important components of total cost in some companies, increasing
use of expensive equipment to achieve lower production costs makes it essential to control utilization of this equipment if the expected economies are to
be realized.

Administrative Decision Variances
Other variances for which responsibility rests with management at executive levels arise from administrative decisions authorizing deviations from
standards. Such decisions are often reflected in costs as extra allowances or
as variances caused by use of non - preferred equipment, overtime, etc. These
variances may originate in actions to overcome difficulties such as shortages
of material and labor, to compensate for obsolete standards until they can be
revised, or to allow for alternatives not provided for in standards. While the
variances usually constitute costs in excess of standard, they are not necessarily undesirable. For example, one company stated that unfavorable material yield variances often result from use of sub - standard grades of material, but that yield losses can be more than offset by a favorable price on
the materials. At the same time, careful analysis is needed to show management when decisions to take advantage of opportunities to buy low priced
1554
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materials will be profitable. It is also important to distinguish between yield
variances due to processing efficiency (for which departmental supervisors are
responsible) and yield variances ascribable to executive decisions to use different grades of material.
In summary with respect to analysis of variances by responsibiilty, a variance should measure success in control over cost factors assigned to a single
responsibility. As expressed by Norman A. Coan :
" . . . one of the fundamental rules of utilizing the technique of variances ... is ... `keep them pure,' i.e., unmixed with each other and a
corollary to the rule is to align variance determination to the organization and to assigned responsibilities." 4
The first step in accomplishing this objective is to separate those cost factors
which are directly controllable by operating supervision from the other factors for which executive management is responsible. Among the latter, there
are some which can be controlled by executive decision and others which
management cannot control. Nevertheless, top management needs to know
what effect the noncontrollables have had on costs.
ANALYSIS OF VARIANCES BY CAUSES

Variances reflect the effect on costs which certain events or conditions have
produced. Before management can decide whether or not action is called for
and, if so, what should be done, it is necessary to know what caused the variance to arise. The analysis of variances by causes is therefore an important
aspect of the use of standard costs to attain improved cost control.
However, the field studies show that in many companies using standard
costs the accounting reports contain little information as to variance causes.
One explanation of this fact seems to be that accountants are accustomed to
the classification of costs by cost elements (i.e., material, labor, and overhead) for costing inventories and they follow the same classification in developing costs for operating cost control purposes. As a result, cost control
reports display variances by items of cost rather than by cause. In commenting on this point, a writer has said:
"In most standard cost systems accounting departments have approached the subject of variance accounts almost entirely from an accounting viewpoint instead of from an operating viewpoint. The result
is that variances are created to which are attached "labels" that express
accounting terminology. This terminology is almost without exception
foreign to the executives and operators, and it is extremely difficult for
them or anyone else to understand. Furthermore, variances by accounts,
"Variances Must Be Forged Into Familiar Tools," N.A.C.A. Bulletin,June 1950, pp.

1227 -8.
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such as labor, repairs and maintenance, etc., are developed which express only the fact that there is a difference between the budget and
actual but give no reason therefore.." 5
While the analysis of variances according to elements and items of cost is not
without service to operating management, it seems probable that more emphasis upon variance causes can add usefulness to many standard cost
systems.
Who Determines Variance Causes?
Experience of the companies interviewed seems to show that the explanation and interpretation of variances is best developed through independent
analysis made by the cost accountant working in close collaboration with
operating supervisors. While interpretation of events in terms of variance
causes is primarily a function of the operating supervisor or executive, the
cost department collects and organizes statistical information relating to variance causes. By appropriate classification, the significance of the information
can be brought out and through reports variance cause data is made accessible to management. In large companies, the analysis and control of variances may be assigned to one or more specialized departments. As an example, one company has a personnel efficiency department that devotes its
entire time to the study of labor costs and analysis of labor variances. In
other companies the work is often done by cost analysts attached to the cost
accounting department but who, at the saute time, are acquainted with and
work as a team with production management. Where company size does not
justify specialization, the function is performed by members of the regular
cost accounting staff in cooperation with factory personnel.
Approaches to Analysis of Variances by Causes
Practice shows two general approaches to the analysis of variances by
causes. These are:
1. To determine variance causes by special studies which are made
apart from the recurrent operations of accumulating and reporting
costs.
2. To incorporate the analysis by cause into the cost accounting system
by providing individual variance accounts for each of the principal
causes for which a variance is to be isolated. Periodic reports giving
Joseph B. Copper, "Accounting
Bulletin, December 15, 1995, p. 319.
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variances classified by cause are then prepared directly from the
accounts.
Under the first approach variances are accumulated in the accounts by responsibility and by cost element, but not by cause. The variances developed
serve to raise questions which are then answered by additional investigation
to determine causes of the variances which have arisen. Under the second
approach, the system is designed to provide direct answers in terms of variance causes without further analysis.
The use of variance accounts for accumulating variances by causes adds
to the clerical work required in accounting for costs, although the amount of
additional work depends upon the number and complexity of the variance
classifications employed. However, one company stated that the desired analysis by cause could actually he made more cheaply this way than by special
study because the analysis was thereby reduced to routine operations which
do not require skilled cost analysts.
Repetitive analysis procedures require the use of a predetermined classification of variance causes. A system by itself does not have intelligence and
hence the questions it is expected to answer and the responses it can give are
limited to those provided for in designing the system. For this reason supplementary special studies are also needed from time to time to obtain information about variance causes which is not provided by the regular reports.
Therefore, most companies use both approaches to some extent.
In designing a standard cost system, selection of the variances to be determined periodically is an important step. Some variances indicate opportunities for cost reduction while others measure the effect of management decisions to deviate from the established standards. Therefore each variance
account provided in the chart of accounts is intended to collect information
for a specific purpose. In general, the following criteria seem to be important
in selecting the number and types of variances to be determined regularly.
1.. The amount and relative importance of variances arising from a
given cause.
2. Whether a given variance arises from recurrent or non - recurrent
causes.
3. The need to separate variances which point to opportunities for cost
reduction from other variances concerning which direct action cannot
be taken.
Rather obviously the periodic isolation of a variance is useful only when
the amount in question is sufficiently important. Moreover, the need to avoid
too much detail in reporting to management acts as a limiting factor. For
AUGUST,
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DEPARTMENTAL MANUFACTURING EFFICIENCY
ON COMPLETED OPERATIONS
Plant
Dept. No ...................
MONTH OF
ACTUAL VARIANCE
HOURS
HOURS COST

REASON FOR VARIANCE
CODE

C
N
N
C
N
N
N
C
_

0—No reason variances less than
10 percent
I— Estimated running time too
high. Reported to Stds. Dept.
2— Estimated set -up time too
high. Reported to Stds. Dep't.
3 —Men's effort and /or ability
above average.
5—New machine, standard has
not been changed
6— Change in methods, standard
has not been changed.
7 —New or improved tools, standard has not been changed.
8—Used set -up from previous
job.
9 —Time set for man operating
one machine. Ran two.
10 —Time clock registers to 0.1
hour only.
I I —Work done under special supervision.

YEAR TO DATE
ACTUAL VARIANCE
HOURS
HOURS COST

C
N
C

TOTAL GAINS

0--No reason variances less than
10 percent.
51— Standard too low. Reported
to Standards Department.
52 —Forst time job was made.
53 —Slow or obsolete machine
used.
54— Planning not correct. Was
changed.Stds. Dept. notified.
55 —Could not follow oper. as
planned, delivery requirements.
56— Operations in previous departments not performed as
planned.
57 —Time set for man operating
two machines. One available.
58— Quantity too small.
59 —Extra set -up result of machine break down.
60 —Extra work.

C
N
C
N
N
N
C
N
N
N
N
(Conflnued on next page)

EXHIBIT 1
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(Continued from preceding pagel

DEPARTMENTAL MANUFACTURING EFFICIENCY
ON COM PLETED OPERATIONS
MONTH OF
ACTUAL VARIANCE
HOURS
HOURS COST

REASON FOR VARIANCE
CODE

61 —Two men had to be assigned
to job due to nature of job.
62— Learner, apprentice, or sfudent.
63 —Men inexperienced. Undergoing instructions.
64— Different operators used due
to difficulty of job.
65— Assisting inexperienced operator on another machine.
66 —Men's effort and /or ability
below average.
67 —Oper. not performed correctly. Add'[ time required.
68 —Parts spoiled. Had to make
additional parts.
69 —Tools not available at time
job was started.
70 —Trying out new tools.
71 —Tools not correct when job
was started. Had to be corrected.
72 —Broke tool. Time lost redressing and sharpening.
73— Oversized material used.
74— Castings warped, but are
within Foundry Tolerances.
75— Castings not to dimensions.
Time lost waiting for instructions.
76— Material too hard. Frequent
sharpening of tools required.
77— Improper supervision.
79— Illegible Blue Prints.
80— Blowholes and porous castings.
81 —Sheaf stock— Secondary meterial or scrap ends used.
99 —Full quantity or operations
not complete.

YEAR TO DATE
ACTUAL VARIANCE COST
HOURS
HOURS

N
N
N
C
N
C
C
C
N
N
N
C
N
N
N
N
C
N
N
N
N

TOTAL LOSSES
TOAL

%

%

EFFICIENCY CONTROLLABLE
BY FOREMAN
C
EFFICIENCY NONCONTROLLABLE
N
EFFICIENCY % OVERALL

_
EXHIBIT 1
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these reasons, variance causes of major importance in the control of costs are
singled out for attention. As an example, a company which found it especially important to control raw material costs had established a series of variances to measure usage and yields in each manufacturing process. In contrast another company uses only a single over -all material cost variance account because material represents a comparatively small fraction of the total
product cost and experience shows that losses of material are small.
On the other hand a variance which is too broad may fail to bring out important information about the working of individual causes in influencing
costs. An illustration of this is provided by the analyses of direct labor variances shown on a single production time ticket. This ticket showed an overall variance of only $0.12. However, when this ticket was analyzed to ascertain causes of the variance, the following results were obtained:

Cause of Variance
1.
2.
3.
4.
5.

Rate of pay
Size of crew
Extra set -ups
Use of non - standard equipment
Operator efficiency

Amounts
Favorable Unfavorable
$2.74
1.18
1.24
$5.28
$5.16

$5.28

It was stated that management definitely should know about the efficiency
variance in this case. In order to provide this information, the company
makes a daily analysis of direct labor variance by causes listed above. Daily
computation of the variances is feasible because they are obtained from data
which the company finds essential in recording production and accounting
for variances and inventory costs on a monthly basis.6
Examples of Variance Analysis by Cause
In practice, procedures followed in analyzing variances by cause differ
widely from company to company. These differences in procedure are explained by differences in manufacturing processes employed and by differing
managerial preferences as to the amount and kind of information wanted. In
order to illustrate the analysis of variances by cause, the following examples
have been selected from practices of companies interviewed.
For an illustration of the daily development of such variances as a comparatively
simple and inexpensive clerical function, see Norman A. Coan, "T wo Compa ct Forms for
the Measurement of Operating Performance Under Standard Costs," N.A.C.A. Bulletin,
September 1949, pp. 37-42.
1560
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Example 1: Analysis of Direct Labor Variances
This company's operations consist of machining and assembly on a
job order basis. The number of employees in all operations is approximately 3800. Labor variances, expressed in man -hours only, are analyzed
according to a predetermined list of causes.
On completion of each operation, the foreman indicates the reason for
labor hours over or under standard, using the code shown in Exhibit 1.
Timekeepers record the information on time cards and summaries are
produced by mechanical tabulation. When the variance is less than 10°Jo
of standard time, no explanation is required. If a given variance is due
to two or more causes, the foreman apportions the variance hours between the causes. Variance data recorded by the timekeepers is summarized monthly by the accounting department to produce the report
shown in Exhibit 1. In the report, individual variance causes are designated as controllable or noncontrollable according to whether or not the
cause is controllable by the foremen. This classification of variances
was developed jointly by accounting and top factory management. While
the position of some items may be questionable, the classification is sufficiently reliable to have practical usefulness. Supervision over foremen
is relied upon to overcome any tendency to designate controllable causes
as non- controllable.
It was stated that supplementary explanations are seldom needed since
the reports have been designed to answer most of the questions which
arise in connection with labor variance causes.
Example 2: Analysis of Direct Labor Variances
This company's manufacturing operations are characterized by numerous alternative processing methods and sequences. Exacting product
quality standards also make necessary a large volume of reworking operations. Managerial efforts to control costs are directed more toward attaining products of the desired quality at the desired costs than they are
toward complete standardization of production processes. In order that
production executives may have information needed to exercise this control, the following monthly analysis of direct labor variances is made.
The company has approximately 1600 employees in all operations and
annual sales of $18 millions.
The first step in its analysis of direct labor variances is a monthly
comparison between actual direct labor cost and allowed direct labor
cost by product lines. Figures resulting from this comparison are reported in the initial columns of the form shown as Exhibit 2. Allowed
cost includes standard operations and a normal amount of non- standard
operations. Foremen are responsible for variances from allowed cost and
this comparison serves to show what effect these variances have had on
costs of products manufactured. The report illustrated is prepared for
executive management and reports of a different type are used in reporting variances to foremen which analyze all non - standard costs.
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DIRECT LABOR PERFORMANCE
Department

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

PRODUCT
LINE

ACTUAL

A

$179

$156

8

200

215

(seH hoed
side of report)

Month of...............................

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

COST RATIO
ALLOWED VARIANCE ALLOWED TO
STANDARD

$23

130%

15*

110

TOTAL
NON - STANDARD

STANDARD

s120

$59

195

5

Totals

l s, o hand
of report)

CAUSES OF NON - STANDARD

TO MAINTAIN QUALITY STANDARDS

TO MAINTAIN LABOR STANDARDS
1

Subtotal

Day
Work

$19

$10

3

2
Wage
Protection

7*

I

• Favorable.

5

$10*

0

1Totals

4

Std. Change
in
Auth.
to
Piece Piece Method
Rate Change
Rate

I

Ty
o

6A

6B

Opn.
not in
Std.
Cost

Subtotal

Opn.
not in
Std.
Cost

$19

$40

6

7

I I

111

$40

5

I I

EXHIBIT 2

The second step in this analysis is a comparison between actual direct
labor cost and standard direct labor cost. Variances which result show
how close actual product costs have been to standard product costs.
By a third step in the analysis, the variances from standard direct
labor cost are broken down by cause, as shown in the right hand portion
of Exhibit 2. It will be noted that the variance causes are divided into
two types, viz., (1) variances incurred to maintain labor standards and
(2) variances incurred to maintain quality standards. Each of these
types is then exemplified by such causes as operation on day work instead of piece work, authorized method changes and changes in piece
rates. Variances, to maintain quality standards, arise from a variety of
causes dependent upon the department in which the non - standard oiler1562
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ations are performed. Hence the causes reported on the form are not pre listed.
Example 3: Analysis of Direct Material Variances
Inasmuch as direct materials constitute approximately 80ofo of manufacturing cost for this company, the company has placed major emphasis
upon control and reduction of direct material cost. The stated objective was to provide a simple and flexible program for investigating
causes of material losses and to stimulate action to reduce costs. In contrast with the foregoing examples, repetitive analysis following a predetermined pattern has been avoided.
Quantity variances for direct materials are available by departments
with breakdowns by kind of materials used. This makes it possible for
the chief cost accountant to detect and localize major variances. Analyses
of these variances are made by a staff of three cost analysts permanently
assigned to such studies. On assignment to a project, one of these men
goes into the department concerned and studies the usage of the materials in question under actual operating conditions. An individual
study may cover a period of weeks or longer and may entail a balancing
of materials coming in against materials going out. Accounting for materials going out includes determining the quantities of good material in
products, scrap, waste, and all other possible dispositions of material
until causes of the variances are discovered.
The staff cost analyst then makes an informal report of his findings
to the chief cost accountant and the latter takes the matter up with the
production supervisor concerned to devise possible remedial actions.
Production men have been trained to work with the cost department
through company policy which emphasizes team work and oral communication. It was stated that savings directly traceable to cost analysis
amply repay the costs of the analysis work.
Example 4: Analysis of Controllable Overhead
The fact that the number of actual labor hours paid for differs from
the number of standard labor hours allowed for a given period tends to
cause a controllable overhead variance as well as a direct labor variance.
The overhead variance arises because those overhead expenses which
vary with the number of hours worked are increased by excess hours.
In order to emphasize the fact that efforts to control the latter portion
of the overhead variance must be directed at the excess hours, this company shows among the controllable charges of each department a variance entitled "Overhead Gain or Loss Due to Direct Labor Variance."
After separation of this item, the remaining controllable overhead variance is ascribable to non - standard rates of usage in variable overhead
rates.
The following hypothetical data illustrate the company's method of calculating overhead usage control figures.
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Budget Allowance for Month
Variable
per direct
labor
Total
Total
dollar
Variable
Fixed
Allowed

Actual
Expense

Variance

$1300

$1376

($76)

$1651

$1790

($139)

Direct Labor
Overhead expenses
$0.60
Overhead loss due to
excess direct labor*
Expense controllable
by departmental
superintendent

$826

$825

(46)

(46)

$1605

$1790

($185)

* Excess direct labor times variable overhead ratio
$76 times $0.60 = $45.60 or $46.
Example 5: Analysis of All Manufacturing Cost Variances
One of the large companies interviewed prepares a monthly analysis report covering all causes of cost variances arising from manufacturing operations in the plant called upon by the interviewer. The
classification of variance causes is designed to bring out information of
interest to top management at the plant. A list of these causes together
with an indication of the content of each class is given below. The
order is that in which variance causes are listed on the company's report.
A. Usual items (e.g., increased cost of transportation incurred to
obtain raw materials needed to maintain plant output during
period of unusually high production.)
B. Price and wage levels
(Items listed in detail with subdivisions for purchases from
standard and off - standard sources.)
C. Volume or fixed expense absorption
(General plant overhead shown separately from other plant
fixed costs. Both are subdivided to break out significant causes
contributing to volume variance
g., labor crew inflexibility,
allowances for major repairs, vacation allowances, etc.)
D. Noncurrent standards
(Variances due to changes in operation standards not yet carried through to product cost standards.)
E. Product and facility mix
(Variances due to off- standard use of facilities, off- standard
sources of services used.)
F. Material substitution and mix
(In detail by items.)
G. Material usage variances
(In detail by materials.)
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H. Direct labor performance
(Listed by plant divisions.)
I. All other variances
(Variances of miscellaneous nature not otherwise classified
above.)
Example 6: Organization for Analysis of Variances
This company provides a particularly interesting illustration because
of its intensive development of variance analysis and because it utilizes
a combination of periodic reports and special studies to bring out variance causes. The company had used standard costs for a number of
years and had provided management with reports which classified current variances by responsibilities and by the principal causes. A review
of the company's variance reports indicated that actual costs experienced
were reasonably close to standard costs. However, further investigation
of the existing variance reporting plan brought out the following opportunities for improvement through more intensive analysis of variances:
1. Unfavorable variances were largely offset by favorable variances
within the same classification and accordingly did not appear
significant in variance reports. This indicated that cost reductions could be made if these individual variances were brought
to managements' attention.
2. Many variances seemed insignificant when viewed in relation to
total costs incurred in an individual period. Nevertheless, some
of these variances were recurrent and indicated worthwhile opportunities for cost reduction when accumulated over a longer
span of time.
3. Management sometimes needed more detailed information in
order to take corrective action. Since many situations were non recurrent, this information could not be included in routine reports, but would have to be prepared when needed.
The company then decided to establish a continuing detailed analysis of
operating variances. In doing this, two important questions arose,
namely, (1) how to organize the work in order to insure its being done
properly and (2) how to provide for communication of the results to
operating management in a manner which would enable the company to
realize benefits from the analysis.
A cost analyst was already attached to the works auditor's staff at each
plant, but the time of this analyst was largely taken up with routine
duties in preparing monthly variance reports. It was decided that analytical study of the type desired would be most effective if unhampered
by functions which had to be performed on a time schedule. Moreover,
it was necessary to provide adequately for the communication of results
to operating management in a manner which would insure its full particiA U G U S T , 1952
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pation. In order to accomplish these results the analytical accounting
functions at each plant were classified into three separate groups, viz.
1. General functions, consisting of repetitive operations such as
preparation of monthly cost and variance reports.
2. Special cost variance analysis functions, consisting of intensive
studies of cost variances in selected departments and collaboration with operating and industrial engineering personnel to develop methods for reducing costs and improving cost controls.
3. Special sales order analysis functions, consisting of studies of
cost -sales price relationships to provide management with information useful in selling and pricing.
The resulting organization for the works accounting division is shown below.
Organization Chart o f Forks Accounting Section
Works Auditor

I

Assistant Works Auditor

General Functions

Variance Analysis
Functions

Order Analysis
Functions

Works Cost
Analyst

Variance
Analyst

Order Cost
Analyst

I

Functions of the cost analysis section are stated as follows:
1. To make intensive analysis of cost variances within selected departments and to collaborate with operating and industrial engineering personnel to develop recommendations for reductions
in each element of cost.
2. To establish or revise cost controls as a result of cost variance
studies.
3. To establish and maintain measurement of results for each variance analysis project presented to management.
4. To maintain close follow -up of results of corrective action on
each project and to present auxiliary studies of remaining unfavorable variance causes as required.
5. To report deviations from established accounting procedures and
cost principles as disclosed by intensive analysis.
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Study of variances with the thoroughness contemplated made it necessary to concentrate the analysis work on selected projects. Once a specific cost has been chosen for intensive analysis, all aspects of the problem are studied to find the factors which influence the cost and to find
methods for both improving control and reducing costs. After the initial
investigation, the project is followed as long as seems desirable in order
to gain the benefits of accumulated experience and to measure progress.
Monthly operating reports to management include a section summarizing
progress in the variance analysis projects under way. This information
is presented under the following headings:
Project Title

Progress in Variance Analysis Program
Current Month's Improvement over Number of Months
Variance
Base Period
Measured
This Month

To Date

xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
In discussing the program, company representatives stressed the following points: (1) that variance analysis is a service to operating supervisors which gives them information they can use to control and reduce
costs, (2) that variance analysis is an accounting function, (3) that competent personnel must be available for the analytical works, and (4)
that fairly substantial expenditures must be made to carry on the program. With respect to the last point, it was stated that measured savings
had justified expenditures made.
In contrast with the above examples, it seems that some companies do not
fully realize the potential benefits from their standard cost systems because
they have not provided the analysis needed to develop the significance of variance data and the means for effective communication of such information to
operating management. These two aspects must, of course, go together, for
analysis is obviously without point unless the results are put to use. While
the company whose methods are described in the last example above is a
large one, its manufacturing cost accounting operations are decentralized with
a variance analysis section at each plant. The plant in which operation of
the variance analysis program was observed by the interviewer has approxi.
mately 2900 hourly employees. Successful operation of the same variance
analysis program was reported by the company in a plant having 550 employees. At the latter location it was not found necessary to establish a new
analytical section in the organization. Analysis have also been made in individual departments having as few as three employees. Hence, the same
methods would appear to be as serviceable to a small company having only
one plant as they are in individual plants of a large company.
A U G U S T , 1952
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REPORTING VARIANCES TO MANAGEMENT

The end product of variance analysis ordinarily appears in the form of
reports which are prepared to convey to management the information developed by analysis. These reports are primarily control reports rather than
financial reports, although combination of control and financial aspects is
sometimes made in reporting to top management.
All of the companies interviewed which use standard costs for cost control
purposes have formal reports to summarize variances by responsibilities and
by cost elements. However, information as to variance causes is often communicated orally or through informal memoranda prepared in response to
specific requests. On the other hand, some companies have designed their
variance reports to bring out variances in terms of causes significant to management at various levels in the organization.
Summary Control Reports for Executive Management
Since top management cannot be familiar with all operating details, reports
summarize variances from standards periodically. Executives characteristically rely upon checking performance at certain key control points. For this
reason, the information presented in variance reports should aid the executive
in appraising the effectiveness with which the organization has functioned
during the period covered by the report. Moreover, the reports should, if
possible, shed light upon the principal problems with which top management
is concerned. All of this needs to be done in terms familiar to the executive
concerned rather than in a form which implies familiarity with accounting
techniques.
The field study showed that variances are usually reported to top management monthly. In addition to monthly reports, executives at middle levels
(e.g., the plant manager) often receive weekly and daily summaries of variances for direct labor, direct materials, and any other costs for which frequent
checks on control are desired. Case examples of the use of summary control
reports by three companies are given below.
Example 1: This company, which has emphasized decentralization of
manufacturing operations and diversification of products, found the classification of variances to be an important matter for top management
control. A top -level monthly variance report is prepared which appears
as follows:
Manufacturing Variance from Standard Cost
Variances— Profit or
Operating

Division A
Plant 1
etc.
1568

xx

Price

xx

(Loss)

Total

Volume

Actual

xx

xx

Std. Mfg. % Variance

Budget

xx

Cost

xx

to Std.

xx
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Division B
Plant 1
etc.

xx
xx

xx
xx

xx
xx

xx
xx

xx
xx

xx
xx

xx
xx

The operating classification includes direct material quantity, direct
labor performance, and controllable overhead variances. Division management is held responsible for these variances. Price variance covers
variances from standard direct material prices and standard direct labor
rates. These are viewed as the result of outside market conditions. Volume variance, arising from under or overabsorption of fixed burden, is
considered by this company to be a top management responsibility.
Example 2: A somewhat different classification of variances is employed here in a monthly report prepared primarily for the manager in
charge of each plant. This report includes a comparative summary of
cost variances classified under the following headings.?
Variances subject to cost reduction
By departmental supervisors
By top management
Variances resulting from volume of business
Variances resulting from company policy
Variances resulting from miscellaneous causes
In commenting on this statement, it was stated that:
"... the first thing the management wants to know is the variances
which are subject to cost reduction. This should be the first item
shown in an analysis of variances. This is the item which they must
do something about. Therefore, this should be emphasized at all
times, whether the results are being presented to a chief executive,
general superintendent, or departmental superintendent.
"Management is next interested in the variances created by operating level. This is not an item that is of interest to the departmental
superintendents or to general superintendents but is of great interest
to the chief executive.. .
"The next class of variances in which management is vitally
interested is variances created by company policy. These are the
variances that are created by policies laid down with respect to
amortization, accelerated depreciation, obsolescence, contingencies,
etc. ...
"The last section would be miscellaneous variances —items having
to do a great deal with straight accounting, such as inventory adjustments, revision of budget standards, pension payments, etc. Generally, these variances in total should net a relatively small figure."
'F r o m Joseph B. Copper, "Accounting by Causes vs. Accounting by Accounts,"
N.A.C.A. Bulletin, December 15, 1945.
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DEPARTMENTAL MANUFACTURING EFFICIENCY
ON OPERATIONS COMPLETED
Week Ending April 29, 1951 and Year to Date
THIS WEEK

YEAR TO DATE
Efficiency %

DEPARTMENT

Actual Yariance
Yarlance
Non -Sd. Hours from Std. On Controllable from Std.
Controllable
Hours on Std. Hours Total by Foreman Hours Total by Foreman

MACHINING

12 Blacksmith
21 Auto. Screw Mach.
22 Lathe

24 Screw Mach.
Total Machining
ASSEMBLY
23 Inspection
29 Painting
43 Assembly
46
Electrical
48
Total Assembly
Grand Total

EXH I BI T 3

Example 3: A weekly summary of direct labor variances to inform top
management as to performance of departments and machine centers is
shown in Exhibit 3. Similar summaries by jobs and by product lines are
available. Supporting these summaries is a detailed breakdown of variances by cause (illustrated in Exhibit 1) . Together, these reports are
intended to present the variances in sufficient detail to make them practically self explanatory. In this company variance reports are separate
from the financial statements. It was stated that this separation has been
made to attract the attention of management to conditions requiring
specific action.
While the terminology employed differs from company to company, it is
evident that variance reports for top management commonly recognize three
basic variance causes, viz:
1. Operating causes, such as quantity of materials used, labor performance, etc.
2. Prices paid for cost factors.
3. Volume
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The operating category consists largely of variances over which a substantial
degree of control can be exercised and hence it measures operating effectiveness of the organization. On the other hand, the price and volume categories
reflect the effect which these two external factors have had on the company's
costs.
Reporting Variances to Factory Supervisors
Responsibility for directing manufacturing activities rests upon line management directly in charge of operations, although various staff specialists are
provided to assist operating management in its work. The cost accounting
department stands in the latter position in the organization, for one of its
functions is to provide information which is useful in directing operations.
However, provision of information is not enough, for it must be actually
used. This point was expressed in the following words by a speaker at an
N.A.C.A. Cost Conference:
"We also recognize that we cannot achieve economical operation by
sitting at a desk and devising systems, unless we secure the intelligent
cooperation of the people in our organization who spend the money.
These people are our foremen. Through the process of education, we
have tried to develop in our foremen a cost consciousness which emphasizes the importance of getting full value for every dollar spent."'
Discussion with company representatives in the course of the field study indicated that strong backing from top management is the first essential in effective operation of standard costs for cost control. Given such backing, a
program of education can be utilized to develop among supervisors and foremen the desired attitude of cost consciousness and skill in using standards
and variances as tools with which to control costs. At the same time, the cost
accounting department must be conducted as a service to operating men.
The information supplied to departmental supervisors usually takes the form
of current cost control reports which tell the individual supervisor how his
performance compares with standards. In addition to showing what variances
have occurred, these reports need to point out the sources of the variances and
to do this promptly in order that action may be taken before the opportunity
has passed. Exhibit 4 illustrates the form in which cost reports are prepared
for foreman by one organization contributing material for this study.
In reporting variances to management at the supervisory level, emphasis is
placed upon cost factors directly controllable by the individual supervisor.
Many companies exclude from cost and variance reports to supervisors all
items for which the supervisor receiving the report is not directly responsible.
' Nicholas St. Peter, "How Our Profit Planning Program Works--A Case Study,"
N.A.C.A. Con /erente Proceedings, 1949, pp. 83 -84.
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EXHIBIT 4

Other companies include non - controllable items in current control reports as
a matter of information or because there may be some contributory responsibility. As an example of the latter, one company which includes costs of
depreciation, property taxes and insurance in departmental cost reports stated
that it does so because it wants the foreman to be aware of the importance of
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such costs and of the effect which requests for additional equipment have on
total costs of his department.

Coordination of Reports
Discussion by the Committee on Research stressed two major points which
need to be considered in developing a plan for reporting variances to management. These are:
1. Variance information must be timely.
2. Reports must provide the amount of detail needed at each level of
management.
The manner in which these aims are achieved through use of carefully coordinated reports is illustrated by the following case example.
This company has daily control reports which build up to monthly
summaries. In this manner, information prepared from day -to -day operations is used to compile monthly figures for variance control. Standards
in the form of allowed hours for the attained production level constitute
the basis for control and variances are measured from these standards.
The allowed hour standards are developed primarily from past experience modified for known correctible conditions and by elimination of ineffective operations. Stress is placed upon gaining acceptance of the
standards by the factory operators.
Actual production performance is reported at the end of each day on
a daily production report (Exhibit 5).9 In this report, "chargeable
hours" are productive time charged directly to product cost at the standard cost per hour. "Non- chargeable hours" are non - productive time
included as burden in the standard cost per chargeable hour. Both classes
are measured against an allowed hour standard for control purposes.
The cost department at each plant completes the daily report by entering allowed hours and variances and a copy is sent to the responsible
foreman the following morning. The foreman can then spot the exceptional variances and is usually in a position to take any indicated remedial action while the order is still flowing through his department.
From these departmental reports a daily summary is prepared and submitted to the plant manager and his superintendents. As these reports are
reviewed each day, significant variances are checked and appropriate
explanations are noted by a cost analyst working in collaboration with
the responsible foreman. This routine brings exceptional items to light
when they arise and therefore eliminates surprises at the end of the
'Figu res shown in exhibits a re hypothetica l.
A U G U S T , 1952

1573

EXHIBIT 5

month. Factual information for later use in the monthly reports is also
accumulated.
At the end of the month a departmental cost statement (Exhibit 6)
provides a summary for the plant management. In addition, the report
serves to inform the superintendent of each department as to costs and
variances for which he is responsible. The sub - heading, "Total Controllable Costs," indicates where the superintendent's responsibility ends.
The lower sections of the report provide break -downs of material costs
by type of material and of labor costs by machine or handwork cost
centers. In the latter, budget hours represent the anticipated average
volume of operation upon which the standard costs per hour are predicated at the time the annual manufacturing cost budget was prepared.
They are displayed on this statement to furnish a comparison with actual
volume of operation. Allowed hours represent the standard time allowance for the actual work performed during the period. The allowed hour
variance represents the difference between actual and allowed hours extended by the labor portion of the standard cost per hour.
A summary of all operating variances is prepared in the form shown
in Exhibit 7. This provides the plant manager with a picture of the
operations of his entire plant. Furthermore, this statement serves as
medium by which the home executive office receives an analysis of each
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EXHIBIT 6

plant's operating variances with appropriate explanations.
The reports described above serve to inform management at three
levels (viz., the plant manager, the department superintendents, and the
foremen) with regard to daily and monthly performance and to provide
a common ground for discussion and cooperation.
A final summary of all cost variances is prepared for each plant on
the report form shown as Exhibit 8. From these statements the executive
office obtains a bird's-eye view of operating effectiveness in comparison
AUGUST, 1951
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with standards. At the executive office, a cost analyst utilizes the data on
these statements to prepare a statement which the president uses in his
monthly report to the executive committee and board of directors.
Commenting on its plan for reporting variances, a representative of
the company stated that "We feel that we have provided to successive
levels of management only the details on cost variances needed for constructive action and at a ti me when su ch acti on can be most effective.
By integrating these reports with our regular cost accounting routine, we
have been able to minimize the expense of preparing special reports and
analyses."
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ANALYSIS OF VARIANCES BY PRODUCTS

Two important purposes served by product costs are (1) to cost inventories
and (2) to guide management in decisions with respect to pricing, product
selection, and sales emphasis. Many of the earlier writers on standard costs
believed that standard product costs should be used for these purposes and
that assignment of variances to products was unnecessary. In support of this
point of view, they argued that where good standards and good control practices prevailed, variance balances would be unimportant. If significant variance balances did occur, it was thought that these variances would represent
losses from preventable inefficiency or temporarily depressed sales volume
and that they should not be reflected in product costs.
On the other hand, most of the companies interviewed assign variances to
products either regularly or occasionally. This practice is, in part at least,
attributable to the impact on costs of rapid changes in prices and other conditions during recent years. Under such circumstances it has been impractical
to keep standard product costs current at all times.
Most of the companies review their standard costs periodically and revise
them when it is found that the standard product costs in use are no longer
proper ones for the purpose. The field study shows that this revision of
standard product costs usually takes place just prior to the annual closing.
Up-to-date standard product costs are therefore available for costing the yearend inventory and as a basis for decisions made at that time. However, when
the revised standard costs reflect anticipated manufacturing costs for the coming year which are higher than current actual costs, the valuation of the inventory should not exceed actual cost of the goods on hand at the closing date.
When standard costs are revised prior to the annual closing and inventories on
hand are costed at the new standard costs, the effect is, of course, to charge inventories with a part of the accumulated variances. Variances which are not
considered proper inventory costs are still charged in their entirety against
cost of sales for the period.
However, during the interim between periodic revisions, standard product
costs are not always current. It is, of course, true that standards for material
usage, operation times, and other elements of cost directly controllable by
operating supervisors must be current at all times if the standards are to be
satisfactory tools for cost control. These operation standards are revised
when necessary without carrying changes through to the point of setting new
product cost standards until the end of the year. In the meantime, differences
between the operation standards and the product cost standards show as
variances.
Since management usually wants current costs when decisions are to be
made with respect to pricing and related questions, variances are often anA U G U S T , 1952

1577

C O S T S TA TE M E N T
M o . X. 6 , R A W

Summary of Cost Variances
CURR(M

1,

1952
DA.. Feb.
on
San Francisco `

MOHM

K A R

M

DA T!

OE e C RI P TI ON

or

OUIR

AM OUNT

.TD

681

(4,589)
(4,034)
8,477

1

a..n1 -b - .OP..auDo ,,,,,...,.,...M.,
O lb a c c - U . B . N . C t. ,, . . . . , ,. . R Is —

1

A lb w. d Hd . , V mW a a o

1

(39,141)
(45,376)
37,393
(

687
1

(1,976)

68)

I
666

(1 016)

1

535

Ser . I C e uePm

CcotrOU-bl. Colt Varimw

Vol— V.,I.rt.
edam. V .,lanc. 1 - 1 -a e l,...r
Matedd Va i.

1

Mws i d P4 ke
Na b l d U _ , , ,

68S
I

(2,719)

1

2

47,124 )

mlV a r lm k ' . (

1

5,893

{t n e

O{ wW p Y . , I ® e r

30,935

,. M. . . , . e. r . . . . ,

(12,309)

11,796

Other Man. laclur i nq V . , lanc e.

C. 1 - De pmt m. nlW . I . (O. d1 l)

50,579

Lm On D.I.cB.. Plnl.hd Me h — d i . . ( P r S o l . " )

(1 $ , 2 4 3 )

'A 17 A

(242)

697
I

1-t -7 Ad1a ,1 me Hb
Adiu.1menttOPh7slmI

7

Re.duat1anwMmke1

(Y42)

Rx' l a . e l l k a ua n d P- d - u s

(1,372)

242
c w t Ad I o • tm . n n

ee9
5

(5,316)
(399)
453
(966)
(1,096)

(8,528)

I

Fle d C . , 1r ( O r s r ) w Un do B. dg el

1

Or s r . r ( U " d . r ) A b a m b d S . r r lr n C w b

1

Use d Assumed 5landadProdas1CDd

.
S

Sx1 . o lSa p . . d h — k

6

Fte.,e.ri.. or Gdn. on Inaarmc. Qafm.

7

Sd M . , r d U s . Ta ( wo n C a b 1 l dA d d I U —

9

Other M1e

E: p . r l m . ^ l a l e , p e n e .

11aneou. C wt Adi u. tm

3,20

6811 ) D d u n : A B o r d H — V . , I a U - T r a n e l e r r d w l n . . . w y

6813)
7 27

170
(13,272)

t, :

503

2,0 54

(28,002)
6,139
4,416
(1,094)

36,338
17 U

TO TAL CO ST V ABU l H CE4

EXHIBIT 8

alyzed by products in order to arrive at current product costs. Companies
producing nonstandard goods built to the customer's specifications may also
analyze the variances by job orders. For such purposes the analyses are
usually prepared when wanted as supplementary statistical data and are not
1578
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entered in the accountsio
The analysis of variances by cause is useful in deciding whether or not
current variances should be allocated to products in arriving at product costs
for pricing. When management knows why the variances have occurred, it
usually follows the line of reasoning expressed by H. T. McAnly in the following words:
"If the variations represent losses which were avoidable and can be
corrected, they represent definite charges against the profit or loss for the
period, and cover cost —no part of which need be in future planned product cost for pricing and sales policies. If they represent revisions in
values (material prices or wage rates) or insufficient unavoidable loss
provisions in the planned burden, they represent adjustments which apply
not only to the specific products in process during the period in which
they occurred, but to the cost of all products affected by these necessary
revisions."
Among the companies interviewed in this study, there were several which
use some or all standard costs solely to facilitate the process of computing
actual costs of products. Some of these companies combine fixed standards
for material prices and labor rates with current standards for other cost
factors.12 When cost control is not an objective in using standard costs and
inventories are costed at historical actual cost, it is not necessary to revise
standard costs when material prices and labor rates change. However, variances from such standard costs must be analyzed by products in determining
current costs for managerial decisions and the variances need to be allocated
between inventories and cost of goods sold when preparing financial statements.
Examples of Variance Analysis by Products
When analysis of variances by products is desired, suitable techniques are
needed to effect the analysis without an excessive amount of clerical work.
Apportionment of variances between inventories and cost of goods sold without
allocation to individual products or product lines may be sufficient for financial reporting purposes. However, most of the companies charging a portion
of the variances to inventories consider it necessary to analyze the variances
1O
Another research study entitled "Produ ct Costs for Pricing Purposes" will present
a fu ller discussion of variances from standard costs in relation to pricing decisions. This
study is now being conducted by the Association's Committee on Research.
" "T he Coming Challenge to Cost Accounting," Symposium Papers, North Carolina
Association of Certified Public Accountants, 1950, p. 47.
"For a discussion of this procedu re, see John F. Mick elson, "Standa rd Costs Applied
to the Manufacture of Silverware," N-A.C.A. Bulletin, December 15, 1947 a nd Ja mes F.
Merrick, "An Application of a Ba sic Standard Ra te to Direct La bor," N.A.C.A. Bulletin,
August, 1950.
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by product classification because an overall variance ratio is not sufficiently
accurate.
Standard product costs are converted to actual costs by applying the ratio
between variance balances and standard costs to the standard costs. In this
process the grouping of costs and products should not be so broad as to
obscure important differences in the incidence of variances on individual
product classes. Examples of the procedures followed by some of the companies interviewed are given below.
Example 1: A comparatively small number of raw materials constitutes
a major portion of the total product cost. Prices of these materials fluctuate over a wide range. For these reasons, the cost of each material is
individually converted from standard to actual. On the other hand, a
single percentage is used for labor and overhead combined.
Example 2: This company has grouped materials, basing the groupings
on similarities in materials so that actual prices of the items within a
group tend to fluctuate by the same percentage. To illustrate, items made
of brass are in one category and items made of steel are in another
category. By using ratios to fixed standard prices, clerical work required
to convert standard cost to actual cost is minimized without loss of the
desired accuracy.
Example 3: In place of deriving average adjustment factors for all
items in a product line, this company first selected individual items which
typify the line of products to which they belong. The standard cost of
each of these items is then carefully converted to actual cost by detailed
computation. Ratios between standard and actual cost of these type items
are applied to standard costs of all related items. This procedure has
been found quicker and clerically cheaper than the more usual method of
developing overall ratios for entire product lines.
Example 4: The company manufactures a very wide variety of products and sales are characterized by small orders. Knowledge of product
profitability was stated to be the principal key to management's success
in operating the business. Moreover, operations performed in each department result in a saleable commodity and inventories are carried at
the various stages of manufacturing. Hence it is necessary to have a
complete product cost, operation by operation. To ascertain product
costs with historical job order methods would be impractical because the
clerical expense would be excessive. The plan used is to issue production
orders which are costed at standard cost as each operation is completed.
Actual costs and standard costs are summarized monthly by operations
and a single overall variance for each operation is developed. In order
to determine the cost of goods sold for the monthly commodity profit and
loss ,statement, shipments are first summarized by commodities and ex1580
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tended at standard cost. The appropriate variance ratios are then applied
to the standard cost figures to obtain the actual cost of each commodity
sold.
CO N C L U S I O N

Variances serve to direct management's attention to the fact that current
costs have deviated from standard costs. While cost control must be exercised
before the fact and variances are ascertained after the fact, prompt review of
variance history can bring to light conditions needing attention and it can
also provide management with information which contributes to the making
of sounder decisions with respect to the future.
Since costs are controlled by individuals, determining responsibility for
variances is the first step toward making variance data useful for cost control.
Accumulation of standard and actual costs controllable by each managerial
responsibility in the company's organization provides apeasure of managerial
performance in comparison with the standards established for the purpose.
Before intelligent action based upon variance information can be taken,
it is necessary to know why the variances arose. Hence analysis to determine
the causes of variances makes the variance data more useful. Analyses by
cause may be made regularly according to a preestablished procedure or they
may be made by special studies in which the methods and objectives differ
from one study to another. Examples of both of these approaches have been
given in earlier pages of this report. Most companies make some use of both
approaches.
While much may be learned by a well directed analysis of variances, the
ultimate value of the analysis rests upon effective communication of the results to managerial personnel. Reports which bring out the significance of
variance data in terms of the problems faced by executives and supervisors
are useful for the purpose. However, experience shows that reports need to
be accompanied by the informal methods of communication which develop
when the accountant works closely with operating management. In small
companies, the latter methods largely replace formal reports.
For such purposes as pricing, management wants current product costs
which include all costs which it aims to recover in selling prices. Where
standard costs are current and variances are relatively small, analysis of
variances by products may be unnecessary. Neverthless, the field study shows
that it is often impractical to maintain standard product costs which are continuously current or to eliminate variances from standards which are based
upon preferred methods and materials, normal variety, and similar conditions. Hence most of the companies interviewed analyze variances by prod.
AUGUST,
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ucts before using the costs as guides to decisions with respect to pricing and
product selection.
On the other hand, the common practice of revising standard costs at the
end of the year provides up -to -date standard product costs for costing the
year -end inventory. Consequently, assignment of variances to products for
this purpose is usually not considered necessary.
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LIST OF COMPANIES PARTICIPATING IN STUDY
The following companies were among those participating in this N.A.C.A.
Research Study by contributing information regarding their methods. The
remaining companies preferred that their names not be listed.
ACME STEEL COMPANY

FIBREBOARD PRODUCTS, INC.

AMERICAN HARD RUBBER COMPANY

HYATT BEARINGS DIVISION, GENERAL
MOTORS CORPORATION

AMERICAN MACHINE & FOUNDRY
COMPANY
AMERICAN TYPE FOUNDERS, INC.

INTERNATIONAL RESISTANCE
COMPANY

ANACONDA W IRE AND CABLE
COMPANY

JOHNSON & JOHNSON

BRISTOL -MYERS COMPANY

BLACK & DECKER MFG. CO.
CELOTEX CORPORATION
CIBA PHARMACEUTICAL PRODUCTS

G. KRUEGER BREW ING COMPANY
MONROE CALCULATING MACHINE
COMPANY
NASH ENGINEERING COMPANY

CURTIS LIGHTING, INC.

SCHERING CORPORATION

DAVISON CHEMICAL CORPORATION

SYLVANIA ELECTRIC PRODUCTS, INC.

THOMAS A. EDISON, INCORPORATED

R. W ALLACE & SONS MFG. CO.
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Cha irm a n.

Herman C. Heiser, Crown Can Co., Philadelphia, Pa.
WALTER A. HOLT

Eli Lilly and Co.
Indianapolis, Ind.

Seeger Refrigerator Co.
Evansville, Ind.

STERLING K. ATKINSON

T. R. HOSICK

Temple University
Philadelphia, Pa.

Wilson, Hosick Co.
Winston- Salem, N. C.
&

OLIVER R. ALTUM

IRVING C. BARNES
Strathmore Paper Co.
Springfield, Mass.

E. W. KELLEY
Macy's
Kansas City, Mo.

NELSON J. BOWNE
The DeLaval Separator Co.
Poughkeepsie. N. Y.

E. C. BRELSFORD
Thompson Products, Inc.
Cleveland, Ohio

W. L, MCKINNON
Shell Oil Co.
Houston, Texas

RALPH B. KNOTT
Fibreboard Products, Inc.
San Francisco, Calif.

DAVID S. BRIGHAM
The Trumbull Electric Manufacturing Co.
Norwood. Ohio

CLARENCE B. NICKERSON

STEWART C. BROWN

Harvard Graduate School of Business
Administration
Boston, Mnss.

Phenix Manufacturing Co.
Milwaukee, Wis.

THOMAS B. NOBLE

Pioneer- Central Div, of Bendiz Aviation Corp.
Davenport, Iowa

The Goodyear Tire
Akron, Ohl.

&

JAMES E. CALDWELL
Rubber Co.

ERNEST A. CARLSON
&

Johnson Johnson
New Brunswick, N. J.

Fittings

M. R. ODERMATT
Seaplaut Chemical Corp.
New Bedford, Maas.

FRANK

OLES

The Davison Chemical Corp.
Baltimore, Md.

JOSEPH
Price Waterhouse
ouse 8 Co.
New York, N. Y.
&

MAYNARD F. CARTER

Srockham Valves
Birmingham, Ala.

&

EUGENE E. BURKS

Worcester Preened Steel Co.
Worcester, Mae..

CECIL L. CLARK
SaoHamo Electric Co.
Springfield, Illinois

NORMAN A. CORN
Marathon Corp,
Menasha, Wis.

ROBERT L. DIXON

ROBERT C. PERRY
Corning Cl... W orks
Corning, N. Y.

GILES B. RAISNER
SKF Industries, Inc.
Philadelphia, Ps.

SVEINN J. STORM
Collins Radio Co.
Ceder Rapids, Iowa

S. D. FLINN

D. P. SWEETSER

United States Steel Supply Co.
Chicago. 111.

Stevenson, Jordan
New York, N. Y.

CHARLES H. GLEASON

PAUL C. TAYLOR

Sylvania Electric Products, Inc,
New York. N. Y.

Tulane University
New Orleans, La.

&

University of Michigan
Ann Arbor, Mich.

Harrison, Inc.

