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Quicker Reports Through Cost
Planning and Control
by HOW ARD C. GREER
Vice - President of Finance, The Chemstrand Corp., Decatur, Alabama

managements want prompt informatipn about reS sults. Continue with that
the fact that the manager who cannot get this inforTA R T W I T H T H E F A C T

mation quickly from his accountant probably will find some way to get it elsewhere. What can the accountant do about it?
Historically, statement preparation (reporting) has been regarded as necessarily the last in a series of accounting functions normally performed in a specified and immutable order. Characteristically the accountant has considered himself as cast successively in the following roles:
First, as a recorder (entering transactions)
Second, as a classifier (posting to accounts)
Third, as a summarizer (balancing the ledger)
Fourth, as a reporter (preparing statements)

Asked how quickly lie can develop an income statement and balance sheet,
an accountant will typically reply, "As soon as we can get the entries made, the
journals totaled, the accounts posted, and the trial balance run off." He will
consider it heretical to suggest that statements might come first, bookkeeping
later. Yet exactly that approach is necessary to develop the necessary information
on results as promptly as it is needed, i.e. immediately after the accounting
period has ended. Contrast two possible attitudes toward the problem:
Position B: We will prepare the statements
as quickly as we can assemble the required
data, and complete the bookkeeping later.

finished.

Position A: We will do the bookkeeping as
rapidly as possible, and present the statements as soon as the bookkeeping has been

My thesis today is that accountants should do an "about face" on their habits
and inclinations, and transpose themselves from Position A to Position B. The
"why" is obvious; the "how" is suggested in this paper.
J U L Y , 19 56
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The "What" and "Whence" of Preliminary Income Determination
Managerial interest centers on "results " — volume handled, profit realized.
Wanted first is a condensed income statement, supplemented by some facts on
quantities produced and sold. What components should be identified? Where
can information on each be most quickly obtained?
Exhibit 1 lists the principal elements in the computation of profit for a typical manufacturing enterprise. The indicated arrangement may or may not be
the one best suited to detailed analysis, but it does suggest a normal build -up
sequence for net income determination, when "time is of the essence ".
There are six basic items in this calculation. The first two (sales revenues and
standard cost of goods sold) can be obtained directly from the record of shipments billed (sales journal). A third (financial expense) can be calculated in
advance (from journal entries recording expirations and accruals). A fourth (income tax) can be quickly calculated in the course of preparing the statement.
Thus only two of the basic elements in income determination are matters
of involved calculation. One of them (overhead expenses) usually requires
reference to several primary sources (vouchers, pay rolls, expirations, accruals,
and perhaps even stores issuances and job -order close - outs), but the task is
usually neither involved nor time - consuming. The other (product cost variances) is a complex factor, evaluated only with skill and intuition, but notable
chiefly as the single "elusive" component in the entire calculation.
What did we earn last month? Well, it was ( 1 ) the gross margin at standard on sales invoiced during the period, less ( 2 ) the total of outlays made for
research, administrative, marketing, and financing expenses, less (3) the excess
of actual over standard cost of goods produced, adjusted for (4) the applicable
income tax deduction. Measure those items and you have the answer, whether
or not the ledger has been posted. Add some facts on quantities shipped and
quantities manufactured, by product lines, and you have the story the manager
wants to hear.
The trick is to give him the facts so quickly that he has no incentive or inclination to ferret them out for himself. That means having them in his hands
before a day has passed. How do we go about it?
Sales Revenues and Gross Margin at Standard
Sales volume is the single most important fact in practically every business
enterprise. Management must keep track of it constantly, from day to day, in
prospect as well as retrospect. To obtain facts on sales, who is going to wait for
1408
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BAS I S O F

1
2
3
4
5
6
7
8
9
10
11

I N C OM E

DETERMINATIO N

Income Componen t

Source of I nformation

Sales revenues
Co s t o f go o d s sol d ( at st an d ard )
Gros s margin ( at standard)
Product cos t vari ance s
Adj us te d gros s margi n
Overhead expenses
Ope ra t i ng profit
Financial expenses
Pre -tax income
Income tax
Net income

Bi ll i ngs

.....................
......1 -2
..........V a r i o u s ( x)
............. 3 -4
............. V a r i o u s ( Y )
................. 5 -6
................... E x p i r a t i o n s ,
.................7 - 8
.................... C o m p u t a t i o n
........................ 9 - 1 0
........................
"

Item

PRELIMINARY

accruals

(X ) P r o d u c t C o s t V a r i a n c e s
4 -a
4 -b
4 -c
4 -d
4 -e
4 -f

Product ion vol ume
Computation
Qu a l i t y an d yi e l d
*Out put reports
La b o r effi cie ncy
*Out put reports, pay rolls
Maintenance
Stores is s ue s , pay rolls
Purchase variances .................Vouchers
Invent ory vari ances
Inventory reports

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

(Y) O v e r h e a d E x p e n s e s
6 -a
6 -b
6 -c

Research and development..........
Admi nis trat ion
Marketing

V o u ch e rs , p ay r o l l s , et c.

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

* P o s s i b l y i n c l u d i n g s p e c i a l r e p o r t s on e x p e r i m e n t a l p r o d u c t i o n ,
t rai n i n g act i v i t i e s , et c.

EXHIBIT 1

a bookkeeper to total a journal, post an account, take off a balance, and write up
a report? Nobody.
Good reporting of facts about sales includes (1) initial forecasts of orders
expected for the coming accounting period (and perhaps several after that),
(2) day -by -day summaries of orders received, shipped, and on hand, including
cumulative billings for the month to date (3) frequently revised projections of
expected billings for the remainder of the current accounting period, and the
probable total for the entire period, and (4) an immediate report of the exact
total, less returns and allowances, within a few hours after the last shipment has
left the plant.
With this sort of continuous follow -up, no one need be long in doubt as to
the size of the first item in the income statement. Before noon of the first workJ U L Y , 19 56
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ing day after closing this amount is precisely determinable and immediately
available for use in income determination.
Cost of goods sold, figured at standard, can be calculated with almost equal
speed. Provision can be readily made for keeping this computation current, from
day to day, as sales are recorded, so that a "gross margin at standard" emerges
just about as promptly as the "sales revenue' figure to which it is related. Thus
the manager can be immediately informed, at any time ( 1 ) how much business
has been done, and (2 ) what margin should have been earned had costs been
held within "allowed" limits.
Overhead Expenses
Deductions from gross margin at standard include (1) excess of actual over
standard costs and ( 2 ) expenses deductible as applicable to the "period" rather
than the volume transacted. The latter class of charges, being the simpler, may
be first considered.
The 'overhead expense" burden is normally not too difficult to measure.
The expenses in this group (research, development, engineering, administration,
selling, delivery, advertising, promotion, financing) usually follow a pattern
established by budgets and programs known in advance. The approximate outlays can be predicted with a fair degree of accuracy, and deviation from the prediction can be observed and measured without undue difficulty.
Principal sources of such charges are three: (1) payments to outsiders for
supplies furnished or services rendered (vouchers entered); (2) compensation
to employees for work performed (salary and wage pay rolls); (3) supply and
expense prepayment expirations and expense accruals (scheduled journal entries). Occasional charges develop from other sources, but the above are chiefly
important.
How much expense from vouchers payable? It is a simple matter to keep
a cumulative running total of such charges, taken from the voucher register as
often as needed. The important task is to get the vouchers passed and entered
promptly. The alert accountant must know not merely what bills have been
put through for payment, but what others are "in the mill ".
The effective way to handle this is to maintain a record of all purchase orders
placed, commitments made, deliveries received, special services performed, recurring charges, and special activities, with the expectable cost of each —this for
quick comparison with the voucher register at the month -end to see that actual
obligations incurred are fully reflected in the accounts. This undertaking deserves far more attention than it commonly receives.
1410
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Pay roll charges are fairly simple to accumulate. Salary payments are scheduled well ahead of time and are precisely calculable. Wage payments are determinable for all but the final week of the period, which usually can be estimated with no important error. An allowance for "fringe benefits" must be
added, usually as a pre- determined percentage of compensation paid.
Numerous charges derive from write -offs of expenses prepaid or write -ons
of expenses accrued. These calculations are (or can be) made well in advance of
the end of the period, and readily incorporated in overhead expense computations. Where usage of inventoriable operating supplies is a factor, summaries
of quantities consumed may have to be brought up to a date close to the end
of the period (with issuances of the last day or two temporarily ignored), but
this is normally an insignificant element in over -all results.
Financial expenses, and other nonoperating charges, are most commonly of the
expiration- accrued type, and are readily calculable in advance. Occasional "extraordinary charges" may require special handling, as noted in a subsequent section, but (with few exceptions) ordinarily cause no serious complications.
Product Cost Variances
This leaves only one unknown in the profit equation —the amount by which
actual manufacturing costs have exceeded (or fallen short of) the established
standards for such operations. By accounting convention this amount is considered a proper charge against income for the current period, and it must
therefore be determined, by some means, before the income statement can be
completed.
Measurement of product cost variances by ordinary bookkeeping procedures
is apt to be a complex and time - consuming process. For prompt reporting it
usually will be found necessary to adopt some alternative method of arriving at
the approximate amount to be taken up in the accounts. Since the charge is
inherently the product of a somewhat arbitrary and conventional assignment of
costs, there is less necessity for precise calculation than in some other segments
of the income statement.
The method employed will depend on the nature of the business and the
character of its accounting procedures. In some cases a straight input- output
inventory calculation may be possible (i.e. total production expenditures, less
value of output at standard, adjusted for changes in process inventories, equals
excess manufacturing cost). Commonly, however, the valuation of process inventories takes too long to permit using those figures in a "first -day" report,
and some other approach is required.
J U L Y , 1956
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Variances from standard are likely to result from three or more circumstances, including the following: (1) differences between actual and expected
cost of materials purchased; (2 ) differences between actual and standard expense of conversion of raw materials into finished goods; (3) differences between actual and assumed (book) value of inventories, reflecting both quantity
discrepancies and price adjustments. Each must be separately computed.
The "purchase variance" amount is easily computed. Where the practice is
to carry all parts, materials, and supplies at standard valuations, differences between actual and standard costs are calculated at time of purchase, and currently
accumulated as an income charge. As soon as the last voucher is put through,
the total of this charge is immediately available.
The "production variance" is the product of several factors, of which the
following can be readily identified: ( 1 ) off- standard facilities usage (volume
variance); ( 2 ) off - standard labor performance (efficiency variance); (3) off standard product - materials ratio (yield variance). Each should be the subject
of a separate determination.
Cost standards presumably include a fixed - expense component for each unit
of output, each machine -hour, each factory -day, or some other facilities -usage
measure. A cumulative daily output report will disclose the quantities produced,
or hours operated, or some similar data, from which the amount of fixed charges
"absorbed" can be easily calculated, with the remainder representing the volume
variance.
Labor efficiency is a trickier item to figure, and the calculation may be little
more than a series of educated guesses. Specific allowance can be made, however, for any known excess costs such as those resulting from experimental production, employee training, etc. Output reports will disclose such factors as
yields, scrap, degraded product, etc. and will facilitate an accurate estimate of
material variances.
Inventory adjustments (reflecting discrepancies disclosed by physical counts
and changes in valuations resulting from adoption of new cost standards) can be
timed to occur at the beginning (or middle) of an accounting period, and
thus need cause no last- minute delays in profit determination. Since the assignment of such adjustments between periods is arbitrary in any case, they may be
handled to create a minimum of interference with monthly account closings and
periodic reports.
"Problem" Elements in Profit Determination
While the procedures above, sketchily described, will provide a close approximation of profits realized, available within a few hours after the period has
1412
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ended, there are always a few erratic and unpredictable elements in income
computation, requiring special treatment and necessitating sophisticated interpretation. Fortunately, their very character sets them apart from the routine
components of profit- making activities, and permits their assignment on a reasoned, if somewhat arbitrary, basis.
First in order of importance is the expense of plant and equipment maintenance, frequently occurring in conjunction with additions, improvements, and
rehabilitations. Since there are normally somewhat violent spurts and dips in
such activities, the outlays are variable and difficult to measure by ordinary accounting devices. A further complication results from the fact that varying portions of such outlays may be expensed or capitalized, leaving the income charge
a widely fluctuating and very uncertain amount, hard to calculate quickly when a
period ends.
Several solutions are possible. If management's wish is to have the income
statement reflect maintenance outlays actually expensed within the period, an
expedited job close -out program must be installed. Short -cuts are permissible
(e.g. labor hours may be accumulated by jobs and charged out at an average
hourly rate, and stores issuances may be priced out as statistically- determined
group averages). It is not necessary, of course, that charges be assigned by departments for preliminary income determinations — merely that total outlays be
known and a distinction between capital and income observed.
Where maintenance is handled seasonally, or concentrated during periods
of shut -down (or low volume), management may prefer to see expense charges
"equalized" over an extended period. This makes for easy advance determination of the amount chargeable to the current period. Early "cut -off" of maintenance charges (several days before closing) is another alternative that facilitates
calculations without impairing the validity of any conclusions likely to be drawn
from a preliminary income statement.
Other expenses which may fluctuate erratically are those connected with
programs of experimentation and development, special advertising campaigns
and sales promotions, legal proceedings and settlements of litigation, tax controversies and settlements, casualty losses, insurance recoveries, etc. Even with a
leisurely closing schedule, it is often difficult to decide (1) what the final cost
will be and (2) how much should be charged to current - period results. The
difficulty is intensified when the decision must be made hastily.
The solution, of course, is to search out these possible contingencies well in
advance, estimate the potential income charge (or credit), and arrive at a
policy decision with respect to the proper accounting treatment. Accrued expense and deferred charge accounts may be liberally used in this connection, with
J U L Y , 19 56
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improvement in income measurement methods as well as acceleration of reporting schedules.
Some accountants, valuing orthodoxy in form above realism in interpretation,
are disposed to complain that income calculations so developed become "mere
estimates" (as supposedly distinguishable from factual computations). The truth
is, of course, that all period -by- period assignments of costs such as depreciation, maintenance, advertising, research, process development, product design,
and many others, are "estimates," the selection of a proper charge being a purely
arbitrary and subjective matter. The monthly write -off gains no higher standing
because it has been incorporated in a journal entry and posted to a ledger account.
A properly constructed income statement must be strictly factual and precise
as to measurable occurrences (e.g. sales, production, materials consumption,
labor utilization, and all other factors directly related thereto), but it is necessarily theoretical and approximative as to pro rata absorption of long -term costs
(facilities usage, sales promotion, and the like). If the accountant must theorize
and approximate (and he must), then he may well do it quickly and conveniently, rather than slowly and ponderously, since the end - result will not be appreciably different.
Reporting Schedule
The preceding discussion has centered on the development of a condensed
summary of results of operations for presentation to management at the earliest
possible moment. Essential facts should be made available, at least in rough
form, by the afternoon of the first working day. Formal statements should be
ready for submittal early the following morning.
It must be expected that the figures reported at that time will be few in
number, and bare of comparisons, ratios, and interpretative comment. Detailed
analyses, cumulative data, and derived calculations should follow quickly, but
need not delay the initial report on "what happened ".
Exhibit 2 outlines the possible form and timing of successive presentations
of various aspects of results, designed to convey essentials quickly and to provide supplemental explanations at the earliest practical dates. Note the various
methods employed.
Since the chief executive in the sole target of the initial presentation, it can
be made verbally, in a pencil memo and /or a few simple charts. A convenient
and practical device is to maintain a continuous, cumulative data sheet, in pencil
form, on which the key figures for each month can be written in during the
1414
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EXHIBIT 2

afternoon of the first day, as fast as they become available. There is no delay
for typing or duplication; prior - period data are already on the sheet; corrections
can be made easily if they prove necessary. Line charts, presenting basic data,
can be brought up to date at the same time, in the same way.
A more formal presentation -- consisting, say, of income statements and balance sheets for three successive periods (last month actual, this month preliminary, next month forecast) — should be ready for review the first thing on the
following morning (if an hour of late - afternoon overtime is necessary, who will
begrudge it ?). If the figures raise questions, the accountant should be ready
with verbal explanations (he has had all night to study the results, and by morning should be fortified with all the answers).
With this much impetus, completion of all the formal accounting work should
go forward rapidly. Experience in one large company has established that five
working days are ample for all the required bookkeeping mechanics, preparation
of several hundred detailed cost and financial statements, and their thoroughgoing review with all levels of supervision except top management. Final income statements and balance sheets can be submitted at the end of the fifth day;
detailed reports for top management, on all aspects of results and position, with
explanatory comment, should be ready before noon on the next day following.
The experience of this company proves that this program is not only effective and fruitful, but that it can be carried out almost 100 per cent within normal working hours, without extra help or significant extra effort. Possibly ten
per cent of the accounting staff find it necessary (or desirable) to put in a few
J U LY , 1956
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hours outside the normal work -day (one evening or one Saturday morning, compensated later by corresponding time off), but the overtime burden has been reduced to practically nil. If there is any extra cost involved it is too small to be
measurable.
The secret lies in organization, training, advance preparation, alertness, vigor,
and common- sense. Strip out the non - essentials, and prompt income determination becomes a practical if not a simple achievement. To repeat: accept the
obligation of doing the reporting first and the bookkeeping later, and you will
be a purveyor of vital information, not merely a custodian of records on out -ofdate events.
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Control of Maintenance Costs
by GEORGE E. MEYERS
Management Consultant, Wabon, Mass.

to deal with the subject of this
I paper. For close to thirtytheyearsopportunity
I have spent my time in work related to cost
SI NCERELY APPRE CIATE

control in all facets of business. During this time, my interest and enthusiasm
in cost control work for maintenance operations grew and grew, to the extent that some three years ago I decided to devote my time exclusively to the
control and reduction of maintenance costs by utilizing many of the techniques
which have been so successfully applied in production areas of industry. Great
strides have been made in budgeting, cost control and planning and scheduling
in production areas, yet I am forced to relate that these same techniques have
not, to any great extent, been carried through to the maintenance operations.
There is opportunity here only for discussion of the labor costs of maintenance
work, which I believe is by far the most variable. Material and burden costs
of maintenance are, of course, important but, seemingly, they lend themselves
better to the more orthodox procedures of cost control than does the labor
aspect.
In all of my experience, I have yet to find in any maintenance department a
cost control system functioning in a manner similar to cost programs we normally expect to find in the other direct and indirect departments of a business.
There is no question but that maintenance activities are complex and you encounter many more cost variables than are experienced in other direct or indirect operations. This, of course, presents a real problem in the establishment
of cost standards and yet, at the same time, it offers a great challenge to cost
accountants to develop and utilize a plan which will overcome these complexities and variables and permit the measurement of the trend of maintenance labor
costs on an accurate and sound ba.-is.
I am going to outline a suggested approach to the establishment of a simple
and yet very effective cost control plan for use in controlling and reducing maintenance labor costs. First, manLgement and top maintenance supervision should
be convinced and sold on the idea that standard cost techniques can be applied
to the labor aspects of maintenance. Management can be told that such a control
plan will result in the following:
I. An improved organization structure, both
as to personnel and allocaiion of duties.
2. A planned preventive maintenance program.
3. Effective planning and scheduling of
maintenance work.
J U L Y , 1956

4. Effective cost control of maintenance.
5. Minimum costs for maintenance con sistent with maximum operating time of
production facilities.
6. A substantial reduction in maintenance
costs.
1417

For a Maintenance Cost Control Unit
However, these objectives are capable of accomplishment only if management is first informed of and sold on the fact that adequate and qualified personnel will have to be provided to carry out the duties involved. The necessity
for this can be made very clear. A quick glance at practically every maintenance
organization chart will reveal that only rarely are non - technical personnel included. No place, seemingly, has been provided for an individual or a group
of individuals whose entire time and responsibilities are directed toward the
accumulation of information and data which will enable maintenance supervision to fulfill the expectations and desires of top management. The technical
aspects alone of every day maintenance requirements, coupled with supervisory
needs, not only take the entire time of all supervision but often require many
hours over and above normal working time. Maintenance supervisors simply
do not have the time necessary to devote to fact finding which is so imperative
for outstanding maintenance performance at low cost. When one considers
that management spends for maintenance labor, burden and materials an average of from $10,000 to $14,000 annually per maintenance employee, the real
importance of controlling maintenance costs and improving maintenance performance becomes most apparent and most important.
I suggest that an entirely new organizational unit be established within the
maintenance group and be charged with responsibility of maintenance cost control. This unit can be only one person or several individuals, dependent upon
the size and scope of the maintenance activity in any business. Should the size
of the maintenance department warrant a unit of from two to five individuals,
then this group should be headed by a supervisor of maintenance cost control.
It is a position which should be placed on the organization chart somewhere between top maintenance supervision and craft foreman. It could be considered
as a staff job responsible to the comptroller or plant accountant or to the plant
engineer or superintendent of maintenance. The specific placement of the
responsibility should be a matter of company policy, taking into consideration
the important fact that the placement of such responsibility should not be detrimental to the effectiveness of the unit.
The assigning of space to the cost control unit is important and there are
real advantages to be gained by a location within the offices of the maintenance
department. The number of individuals necessary to carry out the functions of
the cost control group as it relates to labor costs naturally depends on the size
of the overall maintenance organization. A simple rule of thumb indicator
is that the unit should contain one individual for every 75 maintenance em1418
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ployees. Where maintenance organizations are exceptionally large, say from
400 to 1,000 employees, as in the steel and chemical industry, then possibly one
employee for every 100 maintenance workers would be adequate.
Operating Maintenance on the Basis of Written Orders
In order to control and reduce costs, it is necessary to know costs — therefore,
the first procedure in the labor cost control program is to establish procedures
which will determine these costs. A maintenance order writing procedure in
conjunction with a timekeeping system should be inaugurated to provide a
means for workers in each craft to charge every maintenance job with the
hours spent on it. A written maintenance order should be prepared for every
job with the exception of what might be termed routine or standing order
work, such as lubricating, inspecting, cleaning shops, tool room attending, etc.
Standing or routine order numbers can be assigned to these tasks individually
and by craft, so that the costs expressed in man hours for doing this type of
work can be determined. Please remember that work of every other nature
should be covered by a written job order.
There are advantages in having two types of orders prepared. One to be
used for regular every day maintenance work necessary to maintain the plant
and keep operating facilities in production. A second form can be designed
for use where major repairs, major installations, or capital expenditures are involved. You can distinguish between these two forms of orders by calling one
a job order and the other a work order. In this paper I will deal mostly with
the type of order which is used for every day repair maintenance. In my experience this will cover well over 90 per cent of written orders.
The size or shape or color of the order form is not important. The information contained thereon is. Orders should be numbered in sequence, should contain a fairly good description of the work required and, naturally, provide space
for charge account numbers for proper accounting distribution of costs. The
mere adoption of a written order system has often improved the accuracy of
cost distribution to cost centers or equipment, as normally required by good accounting practice. Written orders should indicate the craft or crafts involved,
space for the posting of man -hour costs, for approvals and for any other data
pertinent to the program. A sufficient number of copies of the order should be
prepared so that the cost control unit will have a copy of the order for each
craft involved and so that a copy may be sent to each craft working on the job.
If an additional copy or copies are needed for other distribution, they can be
made available.
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The cost control copies are filed in numerical sequence in an active file. They
remain there until notices from the craft foremen are received advising of the
completion of the job by each respective craft. At that time, they are removed
and filed in a completed job file, again in numerical sequence but by craft
grouping. The copy or copies which were sent to the craft office or offices involved are used by them for planning and scheduling and for job instructions
to the workers. When each craft's portion of the job is completed, these copies
can be marked completed and can be dated and returned to the cost control unit
to indicate that the work has been finished.
Recording Time Spent on Maintenance Orders
We now proceed to the task of setting up timekeeping procedures, which is
the second important step in determining our historical man -hour costs. There
are a number of ways by which time spent on jobs can be accounted for by the
workmen. The following are the principal methods listed in order of preference:
I. Central time keeping, under which the
workers report to a central desk the
order number and the starting and stopping time for each job on which they
work. This can be accomplished by telephone or through audio mechanism which
is available for this purpose. At the time
of the worker's call, the central timekeeper can record on a worker's daily
job card the order number or routine
account number and, through the means
of an electric time clock record, starting and stopping time. Other charge
numbers for cost distribution can be recorded at this time.

2. The worker can carry his own daily job
card and enter the order number or
routine account number for each job on
which he works and indicates the time
spent on the job. In addition, of course,
he should record whatever charge numbers are required by the general accounting department for cost distribution.
3. Another means and, to me, the least desirable, is to have the foreman prepare
the daily job card of the worker or to
enter on it the job order or routine number and the time spent by the worker on
his respective jobs during the day.

Whatever method is used, it is absolutely necessary that an audit be made to
insure that the time shown on the worker's daily job card agrees in total with the
overall time card by which the worker is paid for the time spent in the plant.
This balancing of the job card hours with the overall time card hours gives
assurance that all hours worked are charged to an order number or a routine
account number, as well as an accounting charge number.
The next step is to provide a procedure through which all of the hours
worked by each craft against each order or routine account number are accumulated so that we can determine the man -hour costs of every job. This can be
accomplished manually or through the use of tabulating equipment. If it is
done manually, postings can be made daily from the worker's job card to
copies of the orders on file in the cost control unit. Again, it is emphasized
that this posting and this costing is on a craft basis.
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I will not detail the tabulating procedure followed in accumulating cost hours.
Suffice it to say that, if tabulating is used, hours are accumulated from the job
cards on punched cards until the job is completed and a listing of man hours
by craft for each order number and for each routine number can be prepared
each pay period and sent to the cost control group for posting from a tabulating report. From experience, I believe that manual posting has many advantages where the maintenance force does not exceed, say, 150 people. The principal benefit comes from the posting of hours daily so that costs are known
immediately following the completion of jobs and, thus, can become a very
important part of cost control and cost reduction.
Inasmuch as we do not have written orders on which to post man hours for
routine work such as lubricating, inspection, etc., posting sheets for each routine account number can be prepared by the cost control group and, as hours
are accumulated against these routine numbers, they can be posted to these records. In the accumulation of man -hour cost data for routine jobs, it is customary to determine these historical costs by pay periods for each craft.
Setting Average Historical Man -Hour Cost Standards
Let us assume that man -hour costs by crafts have been posted to each and
every job order and to the respective routine account numbers. We are thus accumulating historical man-hour cost data for all jobs and all routine work undertaken by the maintenance department. This accumulation of man -hour costs
should continue for a base period of six months. It has been my experience
that a six months accumulation of historical costs will be adequate for the establishment of man -hour cost standards to apply against all maintenance work to be
undertaken in the future, excepting jobs which might have a total cost of about
$2,000 or more. Such jobs should be carefully estimated and the estimates of
the man hours used for cost standards to measure performance.
Maintenance work divides itself into three types: that which is routine, such
as lubrication, inspection, cleaning of shops, etc.; repair jobs which are repetitive; and jobs of a non - repetitive or non - recurring nature. Usually, a major percentage of jobs undertaken by the maintenance department are of a non- repetitive character. The establishment of man -hour cost standards for this non- repetitive group is one of the salient features of the program.
The man -hour standard costs which are established as a result of the analysis
of the six months base period cost are all based on average historical costs. For
example, we may have a routine job of cleaning the carpenter shop. If we
have accumulated these man -hour costs by weekly pay periods, we have 26 costs
posted to routine job record sheets. Let us assume that the range of hours so
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posted was from 18 to 26 per pay period and that the average posting per day
period during the six months base period was 22 hours. Therefore, a cost
standard of 22 hours per pay period has been determined for cleaning the carpenter shop. This may be a high cost or a low cost. There has been no job
observation or study made. This cost has resulted from the accumulation of
factual data representing the man hours spent in cleaning the carpenter shop
over a period of six months.
With the inauguration of standard cost practices following the base period,
all jobs completed each pay period will be credited at standard and charged
with actual hours taken to do these same jobs. Therefore, a standard of 22
hours will be credited to the carpenter group each pay period and it will be
charged with the actual hours taken. Inasmuch as an important purpose of the
plan is to measure future costs against those developed during the base period,
we now have a measuring stick for this one job through which, in the future,
if we can reduce the cost to an average of 20 or 18 or 12 hours per pay period,
we will have a known accomplishment. This accomplishment, along with the
trend of costs for all maintenance jobs completed each pay period,
be made
known through the preparation of a maintenance Cost Control Report which
will be issued each pay period. Two sample reports are shown as Exhibits 1
and 2. We will discuss them in detail later.
After establishing man -hour cost standards for routine jobs, we now proceed
to analyze all of the written orders which have been completed during the base
period and on which are recorded the man -hour costs by craft. These orders
should be separated into two groups: those classified as repetitive jobs and those
classified as non - repetitive. So that we may have a common understanding of a
repetitive job, it is one which will repeat itself from four to eight times during
the base period.
If a job occurs only one, two or three times during the course of this six
months, we should characterize it as non - repetitive. In reality, repetitive jobs
can be usually determined a month or two after the start of the program. At
this time, a posting sheet similar to that used for routine account posting should
be opened for each repetitive job, given a job name and, as each is completed,
man -hour costs should be posted individually to each posting sheet. Again,
bear in mind that, if more than one craft is involved in a repetitive job, a posting sheet for each craft should be prepared. In addition to man hours, postings for repetitive jobs should show quantity wherever quantities are involved.
This is very important. The written order should provide for it.
When all of the repetitive job orders have been posted to their respective
posting sheets, we then are in a position to accumulate the average cost of these
1422
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MAIN TENANCE

COST

CONTROL

REPORT

W e e k E n d e d J u n e 11, 1955

CRAFT

10 WE E K M O V I N G A V E R A G E
Act u a l
Cost
Ratio
Hours
Hour s

CARPENTER
ELECTRIC
MACHINE
PAINT
PIPE
MASON
MILLWRIGHT
SHEET MET AL
YARD
JANITOR

444
956

436
968

1308
222
753
336
630
328
812
468

1284
220
768
331
642
325
820
473

102
99
102
100
98
101
98
101
99
99

TOTAL

6257

6267

100

EXHIBIT 1

MAINTENANCE

COST

CONTROL

REPORT

Week Ended May 26,

CRAFT

1956

10 W E E K M O V I N G A V E R A G E
Act u a l
Cost
Ratio
Hours
Hours

352
807
464

367
875
1166
210
660
285
570
291
646
389

122
112
118
128
117
121
125
119

6557

5459

120

CARPENTER
ELECTRIC
MACHINE
PAINT
PIPE
MASON
MILLWRIGHT
SHEET MET AL
YARD
JANITORS

455
1014
1422
236
778
364
665

TOTAL

124
116

EXHIBIT 2
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jobs over the six months base period. A simple illustration of repetitive jobs
in the electrical department would be the repair of electric clocks, the repair
of portable drills, the repair of office fans, etc. Let us assume that the average
man hour cost over six months for repairing a portable drill is 2.5 hours. This
means that each time in the future that an electric drill is repaired, the electric shop is credited with 2.5 hours on the pay period control report and is
charged with the actual time taken to do the job.
We now consider the analysis of non- repetitive or non - recurring job orders.
As mentioned before, there will be a predominance of this type of order. As
a matter of fact, it is not uncommon to find between 60 per cent and 75 per
cent of orders falling in the non - repetitive category. The non - repetitive orders
are now sorted by craft and, assuming a maintenance department with seven
crafts, we would have seven groupings of non - repetitive orders which were
completed and costed, as far as man hours are concerned, during the base period.
Following the sorting into craft classification, the jobs are resorted into the following six groupings of time classifications:
Jobs taking up to eight hours
Jobs taking from:
8.1 hours to 16 hours
16.1 hours to 32 hours
32.1 hours to 56 hours
56.1 hours to 96 hours
96.1 hours to 200 hours

The total number of orders and the total hours in each grouping should be
determined and these totals posted to a posting sheet which is opened for each
craft and each time classification. Following this posting, the total hours of
each classification can be divided by the total number of jobs in each category and the average time taken during the base period for jobs in each time
classification for each craft is thus obtained. A sample result of such computation for a machine shop might be as follows:
Groupings
Up to 8.0 hrs.
8.1 to 16.0 hrs.
16.1 to 32.0 hrs.
32.1 to 56.0 hrs.
48.1 to 96.0 hrs.
96.1 to 200.0 hrs.

Number of jobs
400
150
30
12
4
2

Total hours

Average time

1400
1710
696
514
274
280

3.5 hrs.
11.4 hrs.
23.2 hrs.
42.8 hrs.
68.5 hrs.
140.0 hrs.

It is now known that, for all non - repetitive jobs in the machine shop which
have taken eight or less hours to complete, the average cost during the base
period was 3.5 hours. This average becomes the cost standard and the machine
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shop, in the future, will be credited with 3.5 hours for every job it does which
should take 8 hours or less.
As a result of the foregoing analysis for the six months base period, average historical man hour cost standards have now been established for all maintenance jobs, again excepting those exceeding 200 man hours in any given craft.
These exceptional jobs are usually very large jobs having a cost in excess of
$2,000 and, because time does not permit, they are excluded from the control
program being outlined here this afternoon.
In the case of routine and repetitive jobs to be done in the future, the job
content and job description are known factors and permanent historical cost
standards can be applied to such jobs as they occur. However, in the case of non repetitive jobs, each and every one may be of a different nature and content.
Therefore, as a part of the cost control procedure, these jobs must be estimated
and classified by qualified personnel so that each job may be placed in its
respective time classification before the job is completed. This classification or
rough estimating is not too difficult, especially when we take into consideration
the fact that, usually, from 60 per cent to 70 per cent of jobs done by a maintenance department take less than 8 hours to complete and thus fall in the first
classification. This greatly simplifies the estimating and, as a matter of experience, only about 15 per cent to 20 per cent of the jobs require job analysis and
investigation before time classification.
Cost Control Reporting
We now come to the very important use of the average cost standards in
preparing, for each pay period, a cost control report which will reflect by craft:
I. The trend in future costs of maintenance
work as compared to base period costs.
2. The future effectiveness of maintenance
personnel as compared to the base
period.

3. The volume of maintenance work completed each pay period, expressed in
man hours.

This control report is the climax to the cost control program and the barometer by which the effectiveness and the benefits of the plan are pointed out to
management and maintenance supervision. It is now appropriate to refer to
the exhibits. Exhibit 1 is a maintenance cost control report dated June 11,
1955 and is a sample of the type of report prepared at the end of each pay
period. It will be noted that, in order to permit the law of averages to work, the
figures shown reflect a ten -week moving average. This means that the figures
for the ten weeks ended June 11th, 1955 were used for the report. Correspondingly, the average figures for ten weeks ended May 26th, 1956 were used
J U L Y , 1956
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to compile the figures in Exhibit 2. Each pay period, the new current week is
taken into consideration and the oldest week of the previous report eliminated.
It will be noted that the ratios, which are obtained by dividing the cost hours
by actual hours, have a small variation from 100 on the earlier dated report.
The first reports issued will show, almost without exception, an overall ratio for
the entire maintenance department of between 99 and 101. This clearly indicates the soundness of measuring future maintenance cost trends with costs
developed during the base period. These ratios are an accurate barometer as
to whether or not future costs remain practically the same as during the base
period or whether they become lower or higher.
Another important value of the entire program is the fact that the cost control reports indicate the volume of maintenance work completed during each pay
period. This volume is represented by the total of the cost hours shown on each
report. For example, the report shown in Exhibit 1 indicates that 6,257 hours
of work were completed during the pay period ended June 11. The only way
this total can increase is for the maintenance department to do a greater volume
of work and, if such is the case, more orders will be issued for such work and
greater cost hour credits gained. In like manner, should maintenance work
requirements decrease, the average cost hours will decrease 'because a lesser
number of orders are being issued and, therefore, a smaller amount of credit
given for work completed. Today, with radical changes in the direction of
automation, I believe it is very important for each company to know whether
or not the maintenance requirement of its added or changed facilities require
more or less maintenance and to know that figure exactly.
Again referring to the report dated June 11th, the reports to follow
continue to reflect a ratio of close to 100 unless steps are taken to improve
costs and reduce them wherever possible. It will be noted on the report in
Exhibit 2 that the ratio has reached 120. This has been accomplished in two
ways: first, by an increase in the amount of maintenance work completed by
300 hours (about 5 per cent) and second, by a reduction in the actual hours
necessary to complete this work, when compared to the report in Exhibit 1.
In other words, a 5 per cent increase in maintenance volume is reflected and
is being completed with substantially less actual hours, in comparison with the
conditions which existed at the time the plan was inaugurated. There can be
no denying that this cost reduction has actually resulted. A further check can
be made of these cost reductions by referring to the posting sheets which continue to show the actual man -hour costs of all maintenance jobs. When the
current actual costs are compared with the average cost standards for each job,
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man -hour cost reductions in total will be equal to those represented on the
latest cost control report.
Benefits to be Derived from Maintenance Cost Control
The organization and operation of a cost control program through the procedures just outlined should result in the accomplishment of the objectives
presented at the beginning of this paper.
It will result, first of all, in the development of a sound maintenance organization. During the entire base period, while job costs are being developed, it
is usually found that many jobs are excessive in cost. One of the duties and
responsibilities of the supervisor of cost control is not only to determine and
disclose job costs which are excessive but also to confer with maintenance supervision to acquaint the latter with the facts in each case and to assist in developing means which will remedy these high costs. Improved planning and scheduling, the use of fewer men on many of the jobs, and job analysis and study by
industrial engineering personnel, are a few of the many ways by which maintenance labor costs can be reduced.
Valuable information will be forthcoming from the cost finding aspects of
the control plan, indicating that many items which are being made in the various maintenance shops can be purchased from outside sources for a lesser cost.
Again, the cost control unit plays an important part in bringing these matters to
the attention of maintenance executives for decisive and proper action. Another cause of excessive costs is the undertaking of jobs during overtime pay
periods which might have been done during regular working hours.
Reports and analyses of the various types of excessive cost jobs just mentioned become one of the major duties of the cost control unit. The resulting discussions with maintenance supervision soon reveal the interest, conscientiousness and qualifications of the supervisors in coping with excessive
cost operations. Such meetings bring out information as to the everyday duties
of supervisors, how they spend their time and whether or not they are burdened with clerical or extraneous work. These discussions reveal the relationships between supervisors and workers, and also indicate the ability of foremen to organize and direct their forces. It is somewhat common to find that
supervisors are extremely busy and work long hours because they do many
things which clerks or other assistants could do just as well. They have very
little time to supervise properly, to plan and schedule work, or to devote time
to knowing detailed costs — things which are so necessary to economical operation. All of this aids in judging the quality as well as adequacy of maintenance
supervisory personnel.
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The next advantage of the plan is the fact that it establishes the basis and
provides information for the formulation of a preventive maintenance program.
As far as routine jobs are concerned, such as lubrication and inspections, average man -hour costs will have been determined. Then charts and schedules and
time estimates should be prepared for two purposes: first, to get a better idea
of the man hours which should be spent on such routine jobs and, second, to
make sure that all equipment is lubricated and inspected at regularly scheduled
times. A further purpose is to assure that proper oils and greases are used and,
in the case of inspections, that the necessary tools and instruments are available for proper inspection.
In addition to routine work, the preventive maintenance plan should include
a record of all repair work on machine tool facilities and buildings. This can
be done simply and informatively by preparing master cards for each piece of
equipment, or parts of equipment where very large machines are in use. Such
records can also be set up for areas of buildings, such as roofs, floors, inside
walls, inside and outside piping, etc. After the master cards are prepared, the
mere filing of a copy of the repair order behind the proper master card will tell
the date and type of repair, the frequency, and the man -hour and material cost
thereof.
The copy of the order which was used in preparing the pay period cost control report will suffice for this filing. It can be seen that the simple filing procedure eliminates additional writing or posting in order to record the maintenance
costs and type of repair to buildings and facilities. The cost and frequency of all
repairs are known and can be readily analyzed, so that sound decisions can be
reached as to renewals or replacements of parts, machines or buildings. This
will result in greater machine life, additional operating hours of productive
equipment, and fewer and less costly repairs to both equipment and buildings.
The accumulation and reporting of such data should be the responsibility of the
cost control unit.
Another major accomplishment of the control plan will be its effect on planning and scheduling of maintenance repair work. One copy of the repair job
order can be used for this purpose by each craft foreman or by planners and
schedulers, where the size of the maintenance organization warrants such personnel. Both production and maintenance supervision should be encouraged
to request maintenance repair work when they think of the job to be done
rather than when they want it done. This is because, before effective planning
and scheduling can be undertaken, a backlog of written orders must be accumulated. A suggested backlog is a volume of from six to eight weeks. Certain jobs
can only be scheduled a day or two in advance while others can be covered
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by long -range planning. Inasmuch as average man -hour costs or time standards
have been developed for all maintenance jobs, the backlog can be computed
in man hours for each craft at regular intervals, say, once each month. The benefits of good planning and scheduling are many, some of them being:
I. Efficient use of manpower.
2. Minimized down -time of productive
equipment while making repairs.
3. Reduction in overtime penalty costs by

planning more work during regular work
hours.
4. Purchasing items at lower cost which,
without planning, may become emergency jobs in maintenance shops.

Planning and scheduling, again, gives an insight into the capabilities of the
maintenance supervision to carry out a program so necessary to its effective and
economical operation.
The Organizational Basis of Maintenance Cost Control
The control plan must be explained to management in detail before its adoption so that, not only will the needs and benefits of the plan be realized but also
appreciation of the facts that adequate personnel, qualified to direct and administer the program, is a sound investment with very substantial returns. The
varied nature of maintenance work and the fact that it occurs over a wide expanse of plant makes it difficult to supervise as well as to control costs. For
these reasons, maintenance activities have been seriously neglected when compared to the control of direct costs and productivity in producing departments.
A good example is the fact that industrial engineering techniques have 'been
employed for many, many years in setting up production control, improved
methods, standards, etc. in productive areas, yet such techniques are most uncommon in maintenance operations. Practically all effort in the maintenance
department is directed toward the technical and practical aspects of their work.
Management should be convinced of the value and necessity of adding other
specialists to the maintenance organization for the purpose of directing a program to provide the desired results, as outlined in this paper. It must be convinced that cost control, preventive maintenance, planning and scheduling —with
the beneficial by- products of all three —calls for additional personnel to successfully inaugurate and administer the program. Of course, the best approach is
to be equipped with sufficient data to convince management of the substantial
benefits which will result from such plans. In all probability, such procedures
are in effect in the production departments and are administered by personnel
other than production supervisors or foremen. Strangely enough, maintenance
is usually looked upon through another set of glasses, as far as the need to
spend money for personnel to do many of the things which are so vital and so
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commonplace in the production departments. However, with maintenance wage
rates and fringe issues making the labor bill so high, and with maintenance materials about an equal factor to labor cost in the average plant, aggressive measures must be undertaken to secure the best return possible for such expenditures.
One of the outstanding benefits to be gained as a by- product of a well directed cost control plan for maintenance is the increase to be gained in the productive hours of equipment. Records of productive hours, of usable output, or
direct costs of product can be used as indices of the results of the preventive
maintenance program and good planning and control of all maintenance work.
In this connection, full cooperation of production and maintenance supervision is
imperative. It may be well to mention at this point that joint meetings of these
supervisors should be held regularly and frequently. Each have their own problems and a common realization and understanding of them will do much to
achieve better service and more effective maintenance performance and result
in greater productive hours of equipment.
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Justifying Capital Expenditures— Before and After
by OSCAR A. LUNDIN
Divisional Comptroller, Allison Division, General Motors Corp., Indianapolis, Indiana
HE MEASUREMENTS

to be employed in justifying capital expenditures, the

T types of analyses required and the techniques of controlling expenditures

on projects after they have been approved, have attracted much attention and
assumed added importance in recent years. This has been a natural result and
outgrowth of the continued large capital expenditures which have been and
are being made by all segments of the economy.
A recent survey by an authoritative source indicated that business is planning to spend 39 billion dollars on capital goods this year. This is an increase
of 30 per cent over 1955 expenditures and is nearly 10 per cent of gross national
product. In the last ten years, capital expenditures have accounted for nearly
8 per cent of gross national product. The magnitude of these expenditures emphasizes that we are living in an era of increasing population, expanding markets
and tremendous technological progress. Any company which is not unceasingly
appraising the impact of these factors on its business and which is not evaluating the potential of new markets, materials, equipment and techniques, is running the risk of not surviving in the struggle of competition.
The more recent added interest in the subject under discussion has given
impetus to perfecting an approach to a problem which has always been important but has not been given as much "visibility" as many other problems
with which accountants have been concerned. The subject, however, has always
been important because of at least three factors. These considerations require
a careful, studied approach to all expenditures of any significance. They are:
I. The permanent nature of the expendilures involved presents substantial risk from
a financial standpoint, since the funds involved cannot be recouped in a short period
of time without the possibility of loss in sale
or liquidation.
2. Errors in the physical program, itself,
in the timing of the expenditure in relation
to anticipated benefit to be derived, or in
the amount of the expenditure cannot be
corrected without penalties which are often
severe.

3. The capital expenditures themselves result in continuing related costs in addition
to depreciation or amortization. Once the
expenditure has been made, continuing costs
are incurred for maintenance, heat, light,
power, insurance and plant protection as
well as manpower and other costs which
come into being from having more plant
and equipment available. Opinion has often
been expressed that these correlary costs
are of more importance over a period of
years than the original cost of the facility
itself.

Stating the Problem in Broad Terms
For purposes of this discussion, it is thought necessary to have before us the
full scope of the problem in order that our view may not be too limited. ExJ U L Y , 19 56
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penditures for capital items are made for various basic reasons. Some expenditures are made because they are considered necessary and desirable in a positive manner, while others become necessary because of the force of circumstances or the conditions prevailing in a particular segment of industry or a
community. For example, expenditures for manufacturing purposes may be
desirable in order to increase capacity, for cost reduction programs, or for new
models or new products. On the other hand, expenditures in the manufacturing
area may be required in order to replace worn out equipment or to improve employee efficiency and morale. These latter types of expenditures may be characterized as those which can hardly be avoided under certain circumstances. In
the one instance if the equipment is causing excessively high maintenance costs,
or is no longer accurate enough to produce the required quality, there is very
little choice but to replace it. Similarly, expenditures for improved employee
cafeterias, parking lots, air conditioning, etc., may be required and practically
unavoidable because of competitive personnel conditions.
Expenditures for engineering and research facilities have increased over the
years because of the necessity for developing products to supersede those currently in production, better products of the type currently in production, and
research into basic problems of metallurgy, chemicals, fuels, etc. These types
of expenditures have increased in importance because of the force of competition and the necessity for each company to be working toward solutions of problems and product development which must be accomplished if it is to retain
its position and continue soundly. Also, as the supply of products and goods
of all types has increased over the years, increasing expenditures have been required for distribution functions. This includes warehouses, sales offices, wholesale and retail outlets, etc.
The foregoing examples of the various reasons for expenditures emphasize
the scope of the problem of justifying capital expenditures and suggest that no
single basis of measurement will be completely appropriate under all circumstances. Each expenditure must be analyzed as to its basic reason before a
sound approach to justification can be undertaken. To this end the review of
capital expenditures must be a constant one before the expenditure is made,
during the course of the expenditure, and after the program is completed. Obviously, the analysis before the expenditure is made is of primary importance.
However, the later analyses are a necessity as a test of measuring techniques, an
appraisal of estimating procedures, and to constantly improve the control of
such expenditures.
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For this discussion, our subject will be treated from an accountant's viewpoint.
Emphasis will be placed on the problem involved in translating capital expenditure programs into facts which will measure the financial impact on the business. This discussion will not treat with the economist's viewpoint as to the
longer term concepts involved, nor will it treat with the financing problems
which are necessarily a matter of concern in connection with capital expenditure programs.
Basic Measurement: Return on Investment
Every company employs a variety of overall criteria in measuring the effectiveness of its operation and its profit performance in relation to its own past
history and the performance of competitive companies. Among these criteria
are per cent of profit to sales, return on assets employed, return on invested
capital and earnings per share of stock. Each of these measurements has its
importance. However, in evaluating the financial implications of a capital expenditure, it would appear that some measure of return on investment, however
defined, is required in order that the balance between profit potential and investment risk may be appraised. This is because, although the long term investment in plant facilities is no different than, for example, investment in such
faster turnover items as labor and materials, except that the plant investment
is of a more permanent nature, investment errors with respect to plant facilities cannot be as quickly corrected and the result may be a loss of serious character.
Return on investment represents the annual amount of net income related to
the average investment for the year and is usually expressed in terms of a percentage. The items which may be considered to be included in the average investment may vary a good deal depending upon the type of operation or business involved. One accepted approach is to define average investment as the
proposed expenditure for fixed assets, plus any additional working capital requirement for such items as inventory, cash and accounts receivable. Deferred
assets such as special tools are also included for the appropriate period.
The adequacy of the calculated return on investment must, of course, be
judged not only for each individual capital expenditure but must also be viewed
in relation to the economic conditions at the particular time the expenditure is
contemplated. Of course, each case would have to be judged by the existing
circumstances and type of business. The necessary return for making a capital
expenditure, for example, might be completely different in a public utility company from that in a company in the durable goods industry.
J U L Y , 19 56
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Evaluating Capital Expenditures for Manufacturing Facilities
As stated previously, there are a variety of types of capital expenditures which
are related to the manufacturing or production phase of the business. Illustrative of these are expenditures:
I. To increase production capacity,
2. For new manufacturing methods as a result of which cost savings are anticipated,

3. To permit the manufacture of new prod ucts.

These examples, which are only a few of the many types of capital expenditures
related to manufacturing, have been chosen for this discussion because they are
representative of a common type of expenditure. Assuming that return on investment is the most important financial criterion in the case of these three types
of capital expenditures, let us briefly examine the peculiarities of each of the
illustrative cases.
In the case of a proposed expenditure for capacity change, there are a number of factors which must be taken into consideration in addition to return
on investment. For example, it is necessary to determine whether the additional capacity may be obtained by additions to certain productive facilities without major increase in floor space. Also, in the case of related non - productive
facilities, it is necessary to determine that existing facilities are being used to the
point of a reasonable peak capacity of the entire plant. Market studies must
be made to determine the near -range potential for the sale of the product to be
produced with the additional capacity, as well as the requirements. In judging
the adequacy of return on investment in this case, the annual return should
probably be calculated on the long -range volume as well as the short- range, in
order to avoid a situation in which substantial expenditures would be made to
satisfy a short -term peak demand and might result in unused excess capacity
when that demand is satisfied.
Capital expenditures to provide new methods of manufacturing are generally
subject to justification on the basis of return on investment. Expenditures to
effect cost savings usually involve the replacement of existing facilities for the
purpose of decreasing the labor or material cost of products, or the reduction
of manufacturing expense arising from the use of non - productive equipment or
manpower.
In connection with cost savings projects involving a change in process, consideration should be given to the permanency of the change and the length of
time the added facilities will remain in service. That is, if a product or process
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is susceptible to rather rapid change, the investment is more questionable than
would otherwise be the case. Among other factors which must be considered is
the age of the facilities to be replaced, in order to determine the extent of any
loss of value. The adequacy of the rate of return on investment will vary, depending upon whether new or old facilities are being replaced.
In all cases the anticipated savings should relate not only to the new investment but to the remaining reasonable value of the present equipment. In the
case of savings of manufacturing expense, only net tangible reductions in connection with an expenditure should be considered. For example, in the case
of replacement of a productive machine, the net effect on manufacturing expense of depreciation and maintenance costs should be considered rather than
a full overhead rate related to the labor saved.
In connection with a capital expenditure to permit the introduction of a
new product line, return on investment is important. As in the case of a capacity change, the calculation of annual earnings is of extreme significance.
Earnings calculated on the average long -range rate of production should generally yield a more meaningful result than would the use of temporary peak or
low volume periods. In studying potential earnings to relate to investment, it
is necessary also to consider the effect of start -up costs and inefficiencies, which
usually exist until the new product is being manufactured on the efficient basis
planned. Also, it takes time to build up volume. Therefore, earnings calculations should give consideration to this as well as the other factors, in calculating
return on investment.
In addition to return on investment, other measurements which may be appropriate in analyzing a new product program are:
I. Possible expansion of the market based
on market study or other surveys.
2. Possibilities of producing an improved
product.

3. Prices of comparable products.
4. Degree to which available existing plants
could be used.

From this brief review of the types of capital expenditures selected for discussion it is apparent that, in each case, meaningful use can be made of the return on investment approach, tailored to fit each situation, and that other factors
affecting the financial impact of the expenditure must be selected for use to the
extent that they will contribute to the analysis.
Common to the examples which have been touched upon are certain other
considerations which should be weighed in each instance. Practically all expenditures for manufacturing purposes which involve machine tools also reJ U L Y , 19 56
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sult in expenditures for special tools and rearrangement. For an appraisal of a
project to be complete, it is necessary to give effect to the impact of these expenditures. Both special tools and rearrangement have a substantial cost impact
which works toward the reduction of the return on investment. Special tool
expenditures will normally result in an investment "carry", also tending toward
a lower return. For the appraisal of the short -term return on investment, the
rate of amortization of special tools must be established and the effect of rearrangement expense injected.
The time at which a capital expenditure project is initiated is an opportune
occasion on which to review the relative merits of manufacturing parts or assemblies as compared with purchasing them. Cost merits only are covered by
this comment but such factors as quality and delivery also must be evaluated.
Without a complete analysis, it often appears on first impression that manufacturing is less costly than purchasing. Thoughtful review, however, may disclose that, at the volumes planned and giving realistic consideration to all cost
and investment factors, it is financially more advantageous to purchase. For
this appraisal, the return on investment concept is valuable because it permits
a rather direct comparison between manufacturing and purchasing arrangements.
justification of a capital expenditure for manufacturing purposes often raises
the question as to the extent of mechanization to be provided. On the one hand,
a larger expenditure for machine tools, special tools and material handling
equipment may result in a lower unit cost of the product. Conversely, lesser
expenditures of this type may result in a higher unit cost. In these situations,
the return on investment criteria will provide a basis for evaluating the financial
aspects of the proposed program because volume, costs and investment can be
appraised in an overall result to determine the relative merits of various manufacturing plans. This type of problem also suggests that appraisals of capital
expenditures under these circumstances should not be limited to a single plan
but, rather, that several plans should be appraised.
In all situations in which major expenditures are involved, the accountant
must examine certain areas of question which are not significant in instances in
which minor expenditures are being made. Such examinations may well include a rather detailed review of the facilities to be provided to determine
whether existing depreciation and amortization policies are adequate and appropriate for the new capital items. Similarly, the income tax status and effect
of the new facilities may well warrant study. From such examinations, it may
be determined that the financial advantages of the proposed programs are greater
or less than would have been the case had not these factors been considered.
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Evaluating Capital Expenditures for Non - manufacturing Facilities
In addition to expenditures relating to productive manufacturing operations,
expenditures are made for other purposes and, consequently, other methods of
evaluation may be employed. Among these are expenditures:
I. To increase employee efficiency and
morale.
2. For advertising and for the promotion
of better public relations.

3. For engineering and research facilities.
4. For distribution facilities.

From the accountant's standpoint, expenditures in these areas are not subject
to exactly the same dollar measurement as in the case of those justified by return on investment. However, the accountant should still provide helpful information in connection with such expenditures by calculating their effect on
the over -all company earnings and return on investment. This factor may be
very important in judging whether to proceed with a contemplated expenditure.
Expenditures to provide expanded or better employee facilities in order to
improve working conditions may frequently be justified on the basis of decreased employment turnover or on the basis of increased efficiency as the result of improved working conditions. The accountant may be helpful in these
instances by placing dollar evaluations on these factors, based on certain assumptions, in addition to making a determination of cost and return effect on the
company as a whole.
As in the case of the more normal type of advertising expenditure, it is
usually difficult to measure the beneficial results of an expenditure for public
relations facilities. Expenditures in this category might be for a permanent display of products in a public place or space set aside in the manufacturing plant
to display product. Cutaway models of product and display booths of various
sorts may be a part of the plan. Other types of expenditures might involve facilities to permit the creation of art work for the printing of brochures or other
advertising media. Here again, return on investment cannot be considered as
the main criterion of the wisdom of this type of expenditure, but such calculations will be helpful in arriving at a final decision. Judgment also must be
made of the benefit to be derived in terms of customer and public recognition
and influence of the project on the sale of products.
Projects for engineering and research facilities cannot always be related to
current operating results but the financial impact on the business as a whole
can be appraised. Generally, the annual budget may be used as the basis for
such an appraisal. Investment factors of fixed plant and cash requirements to
J U L Y , 19 5 6
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carry on the activity will increase and, at the same time, company expenses will
increase because of fixed charges, operating costs, increased engineering personnel, etc. In certain instances, it would, no doubt, be appropriate to give effect
to an increase in sales volume as a result of intensified engineering and research
activities. Adjusting the annual budget to give effect to the financial impact
of the proposed program in terms of earnings and investment would appear to
be a necessity before a decision can be made.
Expenditures to expand or improve distribution facilities require careful analysis from a financial standpoint. As in the case of engineering and research facilities, investment will increase as will total costs. However, these unfavorable
financial factors must be weighed against the effect of the increased volume
for which the facilities are required, and it may be that the cost per unit for distribution may disclose a reduction. As an additional favorable factor, faster
and more effective distribution may become reflected in an increase in sales volume beyond that being experienced currently. Such estimates should, of course,
be appraised carefully in order that a too optimistic expenditure program will
not result.
In the appraisal of capital expenditures for distribution purposes, care must
be exercised to make sure that certain favorable results, which could be achieved
in existing facilities, are not used to influence unduly the calculations of the
attractiveness of the new facilities program. For example, new warehouses may
be equipped and laid out in such a manner as to result in operating costs being
less than in existing warehouses. This is as it should be, in order to achieve
efficient operation. However, the accountant might well point out what the return on investment would be if funds were provided to rearrange and modernize the older warehouses. By this means, the new facilities and the older
ones can be compared from a financial standpoint on an equitable basis.
Controls During and Subsequent to Expenditure
A discussion of the general subject under consideration merits mention of the
necessity for controls to exist during the period expenditures are being made and
for analyses to be made subsequent to the completion of the program.
It is assumed that each approved capital expenditure project will be costed
and controlled separately. However, in instances in which the project is of
major importance and, consequently, expenditures for various types of plant
and equipment are involved, it would appear insufficient for the accountant
to maintain records and reports in an overall pool. Rather, for proper planning,
appraisal of progress, and control of funds, it would seem necessary that the
total project funds be divided as to type of expenditure in some detail, loca1438

N.A.C.A. BULLETIN

tion, organization responsibility, etc. Further, information on expenditures alone
will generally not be sufficient, because this information may be too untimely
to permit corrective action. In most instances, it would appear necessary to provide for approval and recording of commitments before they are made and an
accurate accounting of them after they are made.
Although the point is obvious, it should perhaps be emphasized that the
work of the accountant will not produce the desired results for the company unless adequate reporting media are used in connection with the justification of
expenditures and the control of expenditures subsequent to approval. The accountant's analysis at the time a program is being initiated for approval must
necessarily be presented in a timely and understandable manner in order that
full consideration will be given to the facts disclosed, before the company decision to proceed or stop is made. All the accountant's work will be fruitless
unless his presentation is made completely and well in advance of the decision
date.
Similarly, during the period within which the commitments and expenditures are being made, the accountant's report should be the basis for control.
Dependent on the size of the project and its stage of completion, reporting to
all executives who share the responsibility for the control and completion of
the project should be made on a daily, weekly or monthly basis. The report
should be in sufficient detail, with appropriate summaries, to indicate financial
progress on each segment of the work.
Because of its primary importance, this discussion has treated broadly with
justifying expenditures before they are made. However, after the facts relating to each expenditure are known, they can and should be appraised in comparison with the estimates, so that techniques can be improved and control exercised.
Summary
As previously stated, the justification of capital expenditures requires a careful study of the basic reasons and purposes underlying each project and the
translation of the pertinent factors into terms which will measure the financial
impact on the business. Various criteria are appropriate under various circumstances but, generally, a measurement of the effect on return on investment is
necessary and desirable. Although analyses prior to authorization for expenditure are of first importance, the controls exercised during the expenditure
period and subsequent to completion are necessary for a well- rounded treatment
of the complete problem.
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