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Our New Horizons
"The New Horizons of Accounting" was the theme of
the Ninth International Congress of Accountants (Paris,
September 6 -12, 1967). To paraphrase Mr. F. M. Richard's
introductory presidential address —the needs for accounting services are great and the opportunities opening up for
the accountants are exceedingly favorable. Our main problem is to recognize these new horizons and their bearing
upon the evolution of our tasks and activities.
Though the accounting profession has been moving
forward, with particularly significant advances made in
recent years, the pace of progress may not have been satisfactory in view of the new vistas opened up by the rapidly
changing contemporary conditions. In some of t he tr aditional areas of con cern, our act ivity seems to have been
more pronounced than it is with respect to the new ones.
We have to pursue vigorously the long - desired and as
yet n ot attained goal of international harmonization of
accounting principles and methods. In addition, accounting
can now move on toward establish ing itself fully as t he
discipline which is "the most capable of serving business
and the economy as a whole in the broad realm of information science" (from the speech delivered by Mr. Arthur
B. Foye, President of t he Ei gh th International Congress
held in New York in 1962).
The need for permanent co- operation within the world
accounting community is stronger than ever before. It
looms particularly large in the field of accounting education. For the task is not only to adapt the discipline to the
new business and technological environment but also, perhaps more important, to search for educational stimuli that
would ensure the profession's capacity to elevate itself to
a new level in terms of understanding the ever - changing
today's world.
The Editor
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Can the Accountant Manage EDP?
By BRUCE J O P LIN

1�

taken a number of years
ago disclosed that an overwhelming majority of nonscientific computers
installed in industry and government at
that time were under the control and
management of the accounting department. Two recent surveys indicate that
within a few years, if the present trend
continues, there will be no computers
located in the accounting department
or progressive organizations. New organizational units with large budgets
and well paid positions are being created to manage the "new" computer
based management information systems.
These new organizational units often do
not include accountants in their management.
Many of us believe that such a trend
is unfortunate both from the standpoint
of the accountant and the organization
as a whole. The accountant is a logical
and qualified candidate to manage the
computer under the new concept of
usage, if he properly defines his role in
the organization, as well as expands his
knowledge and background in understanding EDP applications.
The accountant, the controller, the
financial vice president who wants to
continue to manage his company's EDP
function should face up to the obstacles
confronting him. The accounting execuSURVEY

tive must broaden his base of services
by keeping abreast of information systems developments and recognizing the
resulting impact upon the various levels
of computer use in his firm. He must
in his own right become an effective
manager of men and other resources in
order to reverse the trend of removing
computer management from his jurisdi ct io n.

Mechanical Level
There are three levels at which computers�can�be�utilized�—�mechanical,�tactical and strategic. The mechanical use
of computers, sometimes known as the
one - for -one approach, includes those
situations for which data has previously
been routinely recorded, summarized,
analyzed and reported by manual or
electromechanical means. The computer
is given the task of more speedily performing essentially the same function in
much the same manner as it was
previously performed by other methods.
Using the computer in this way was
common from its introduction in the
mid -1950s until recently. The accounting department was the location in most
organizations where data flow was well
established and information needs well
known. For this reason, computers were
first used to aid the accounting department in carrying out its function and
hence they were placed under the control of persons trained in accounting.
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The use of computers at the mechanical
level has provided for a training period
during which time technicians and managers alike have learned better how to
apply this tool. The existing path or
flow of information was used as the
basis for computerized systems; therefore, little basic systems development
was undertaken during this period in
most companies.
The potential of the computer at the
mechanical level is limited because the
average company has only the bare
minimum of information paths defined
and quantified. For example, computer
installations under the mechanical approach are usually justified on the basis
of direct displacement of clerical costs.
But even if a computer were able to
save an amoun t of equal t o the entire
cost of the accounting department it
would, in most companies, be far from
achieving its great potential for advances in information flow and content.
Tactical Level
The tactical level involves using the
computer to solve problems which were
previously not subject to systematic,
quantified analysis. At this point the
various component parts of a management information system begin to take
shape.
Examples of tactical applications in
the area of distribution, production
scheduling and procurement, and inventory management are getting much attention in current periodicals. One use
which the City of Los Angeles has
found for the computer at the tactical
level is the daily scheduling of hundreds
of sanitation trucks and their crews for
the most efficient use of available resources.
The tactical level of computer usage
is often tied into the development of
third generation equipment. This is
principally because the feature of immediate and continuous access to the
computer makes possible many systems
which were not possible on older equipment.

The tactical level offers greater possibilities for effecting savings, although
these "savings" will, more often than
not, be in the form of improved services rather than identifiable decreases in
cost. Most applications at the tactical
level will involve "plowing new ground."
That is, systems will have to be built
where there is no present well- defined
means of recording, classifying and interpreting data. Naturally, these systems
will be more difficult to develop and
install; hence they will be more costly.
More significantly, organizational and
socio - psychological factors will assume
greater importance. It is here that the
manager experienced in planning and
control techniques will supersede the
hardware specialist who predominated
during the mechanical level of computer utilization.
Strategic Level
The strategic level of computer utilization is still somewhat in the future
for most organizations. At this level the
computer is used to aid top management in selecting and exploiting the
opportunities which are available to the
firm. Generally speaking, this involves
the use of simulation, model building,
and operations research techniques to
aid management in charting the course
which the organization is to follow. An
example in municipal government would
be the devel opment of a data b ank to
indicate where new fire stations, new
schools, new police stations should be
constructed.
There is a great deal of controversy
as to the usefulness of computers at the
strategic level. These arguments are
beyond our present scope.
Upgrading Computer Utilization
The technical growth of computers
from their first to third generations has
been extremely rapid. So rapid, in fact,
that the human capacity to adjust to
these changes has lagged, causing under- utilization to occur. There is, however, a growing optimism that the herMANAGEMENTACCOUNTING

alded potential of the computer may be
realized within the next decade. Part of
this optimism stems from an increasingly prevalent attitude of acceptance
arriong operations personnel, which
must precede any major new systems
development.
Simultaneous with this change in
computer utilization there are moves
afoot to upgrade the status of computer
based information handling. New "Inonnation Systems Departments" are being created at a high level in the organization. The data processing supervisor
is called a "Manager of Information
Systems."
'These structural and nomenclature
changes are necessary if the thrust of
the computer is to penetrate the tactical
and strategic levels of operations. However, along with the upgrading of the
information function some distressing
developments have been noted.
Accountant Is Ignored
There is a decided implication in
writings on the subject and in practice
that the accountant has no place in Information Systems. Organization experts
are exalting the fact that the computer
has finally broken loose from the accounting department and now is in a
position to "serve the needs of the entire company." Many EDP personnel
now state that "less than 25% of our
work is now performed for the accounting; department." They reason, "Why
should we continue to report to the
accounting officer ?" Unfortunately,
many accountants go along with the
idea that there is no place for them in
management information systems. Persons who follow this line of reasoning
do not understand the true function of
accounting nor do the accountants
among them understand the implications of such a position.
'To hold that the accountant has no
part in the management information
system is to forget that accounting was
the original information system and
that, in most organizations today, it still
NOVEMBER1967

exists as the only such system. By "information system" is meant a formal,
delineated, systematized and quantified
process. There are also, of course, many
informal "information systems" in existence within most organizations.
True, the information system which
is called accounting is wholly financially
oriented. And it is only a part of the
total management information system.
But it is a controlled part and an important part. And most other systems
will use financial measurements for a
point of common reference. The accounting office frequently is the only
reservoir of experience from which
management information systems may
be staffed, and forms the base upon
which the complete system must be
developed. To neglect this source of
experienced personnel and resources
does not appear to be wise.
The purpose of the preceding discussion was not to conclude that the accountant is the only person qualified to
manage information systems. The objective was rather to show that the accountant should be among those considered for manager of management information systems. In selecting a manager of the information systems, the first
step should be to set down the desired
characteristics based upon an analysis
of the objectives and duties of the position and then select the person who best
meets these qualifications.
Information Systems
The focus of management information systems will be on systems development as opposed to data handling
which was predominant in EDP installation at the mechanical level. "Systems" is used in the broadest sense to
include organizational theory, operations control and the concept of cybernetics. "Data handling" is used to mean
the techniques employed to implement
and operate the system. Included in data
handling is much of the work which has
heretofore been designated as systems
design and programming.
5

Under the mechanical level of computer utilization, data handling was virtually the only concern of the EDP
manager. An understanding of the nuts
and bolts of the computer was the outstanding characteristic of the EDP manager. Despite the hardware problems
which many are experiencing with the
initial third generation computers, long
run prospects indicate that the manager
of information systems will be less and
less involved with data handling problems. Where the emphasis was on how
data should be processsed, it is now on
what data should be processed.
Not just anyone can manage the EDP
operation. Any such man ager must be
aware of the potential and limitations
of his equipment. The position of manager of information systems should be
held by a man who emphasizes the management aspects of information over
the technical knowledge of computer
operations. It takes a manager rather
than a technician to obtain the greatest
benefit from his organization.
Manager of MIS
What are the characteristics of the
manager of information systems in an
organization which emphasizes computer utilization at the tactical or strategic level? First and foremost, he must
be in empathy with management. The
most important function of the manager
of information systems is to produce
results which will obtain the acceptance
and participation of top management
and of the middle management of other
departments. He can only do this if he
understands, and they know he understands, their problems. The manager
must focus on systems development in
an environment which is shaped more
by people than by machines, more by
sociology than by physics.
The manager must understand the
organizational structure and lines of
communication within his company. He
must be in constant contact with management at all levels; he must attain a
constructive, helpful involvement; he

must have an understanding of systems
in its broader aspects, including the
effect of systems upon the people and
organizational units.
The manager of information systems,
regardless of his background, must reject the temptation to focus on the
technical aspects of computer operations. He cannot afford the time or the
energy to become a technician in data
handling. He must, however, become to
some extent a specialist in data needs.
He must spend his time in seeking opportunities to apply the computer to
the main stream of the organization.
One charge frequently leveled against
the accountant in his capacity as manager of EDP is that he places higher
priority on his own work t han on the
needs of other departments or the company as a whole. This fault, if true, is
a very serious one. First, the consideration of the computer as the province of
one department is to ignore the potential of extra - departmental or "company
wide" systems. Such a position is tantamount to squandering valuable resources; the accountant is pledged to
preserve resources. The highest payoff
for EDP is seldom in the areas now controlled by accounting systems.
Another reason why the accountant
must not place higher priorities on the
line needs of his own department is
that his is a service organization. Everything the accountant does is for other
departments or for the company as a
whole. It is important that the management accountant view his responsibilities in this context. A parochial attitude
toward EDP is the surest way of losing
this valuable tool.
Managing EDP
A word of encouragement is desirable
to accountants who seek to become a
manager of information systems without having a technical background in
computer operations. Basically the same
management techniques apply to operating a computer based data processing function as to any other complex
MANAGEMENTACCOUNTING

operation. The manager need not necessarily be an expert in all phases of the
operation which he supervises but he
must know how to ask the right questions. He must know what his resources
are. He must allocate these resources
to objectives and he must establish a
system to determine how well the objectives are being met.
The same planning, control and review procedures are applied to systems
and programming as are applied to engineering, architectural or other professional units. Computer operations are
scheduled and controlled as with any
complicated piece of machinery. Care
must be exercised in developing a reporting system which shows how nearly
actual operations are conforming to
plans. Once such a system is operational, given adequate staff, the manager
can turn to the broader aspects of his
job.
The Accountant's Qualifications
The accountant, because of his experience with the only existing information system, has certain qualifications
which should be considered when choosing the manager of information systems. Because of the length and nature
of his association with top management
he is presumed to have their confidence
an important attribute in systems development. He should be equally comfortable in the boa rd room and in the
shop. He has the knowledge of management's needs for information and the
extent to which management relies upon
such information for decision making.
Ile is aware of the problems and limitations involved in supplying information
for decision making. The accountant is
rot technically oriented; hopefully, he
is not detail oriented. He is, however,
logical, systematic and thorough.
These qualifications make the accountant a good choice for the position
of manager of information systems.
However, if the accountant seeks this
position he must be prepared to restrucKOVEMBER1967

ture his own thinking about his role in
the organization.
Some writers have segregated financial accounting from management accounting and have allocated the management accounting function to the information systems specialists. Is this a
harbinger of what is in store for the
accountant under MIS? How secure is
our position?
Accounting differs from the functions
of production, marketing and distribution. These functions are fundamental
to the enterprise; they are in the main
stream of the company's objectives.
Accounting, on the other hand, is a
service. It is valuable only so long as
it remains the least costly and most
efficient method for handling financial
information about other departments
and the compa ny as a whol e. The accountant would do well to note that a
management information system involves the information whatever its use
may be. The accountant should hasten
to enlarge his scope of adopting the definition of MIS as a statement of his
own mission. He should, further, master
the new approaches and advanced concepts that are necessary in developing
strategic level thinking.
Revised Objective
Stated succinctly, what should the accountant do if he desires to pursue the
management of information systems as
a career? First, he must redefine his
mission more broadly by striking the
word "financial" as a limitation in the
definition of accounting. He must focus
his attention on the needs of the organization as a whole for information
of every type. He must play down his
role as a financial watchdog and build
up his capacity for broader service.
The accountant is capable of developing and managing the management information system; he has the proper
training and experience. But does he
have the foresight, desire and initiative?
On the other hand, does he really have
a choice?

Accounting Reports on Research
and Development
B y A LE X A NDER J . GALLANTIER
reporting is the art of
portraying or depicting, in a clear,
concise and understandable manner, the
results of specific efforts during a stated
period of time. Don't look for this definition in a dictionary. It isn't there. This
definition is the result of many years of
experience and practical application. It
is the end result that most executives
look for in a report which is intended
to reflect the income (or costs in the
case of research) position of the company.
A substantial portion of sales and a
proportionate amount of profits are reported to be derived from products and
services which were non - existent ten or
fifteen years ago. In a large measure,
this is the result of intensified research
which is becoming increasingly important in all industries in order to meet
competition and increase profits.
When the results of research are responsible for development of recommendations that bring about increased
profits, through new or improved products, or through diversification of activities, research assumes a greater significance in the company. In turn, the
1NANCIAL

need develops for highly skilled managerial planning and direction to guide
research effort into the desired channels. There is also the attendant need
for continuous review and guidance to
control deviations from established objectives.
Management exercises these functions
primarily by controlling the amount and
application of funds made available for
research and development purposes. As
a basis for establishing such financial
controls, adequate and suitably categorized cost data are needed. This is the
point where the art of reporting financial results enters the picture. It is at
this time where it is necessary to develop an accounting plan which provides cost information for planning and
control to properly reflect research and
development expenditures in the overall company income and financial condition.
Defining Our Research Activities
Mobil is a fully integrated international oil company having 80,900 employees- 40,800 domestic and 40,100 in
foreign service. In 1966 the gross revenues amounted to $5.9 billion —the
operating expenditures amounted to
$5.5 billion, resulting in a net profit of

AL E X AN D E R J . GAL L AN T I E R is Ma n a g e r o f Ac c o u n ting an d Ad min istra tio n , Mo bil Re se arch and Deve lopment
Corporation, Rese arch Department, Paulsboro, N.J.
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$400 million. The capital assets of the
company at the end of 1966 were $5.5
billion or approximately $68,000 for
every employee on th e payroll. There
are approximately 1600 employees engaged in research, development and
services with annual expenditures exceeding $31 million.
Research and development, in the
broad sense, includes basic (fundamental) and applied research in the sciences and in engineering, and the design
and development of prototypes and
processes.
Our company conducts basic research
at the Princeton Laboratory which includes research projects covering original investigations for the advancement
of scientific knowledge and which do
not have specific commercial objectives,
although they may be in the fields of
present or potential interest to the company.
At the Paulsboro Laboratory (about
17 miles south of Philadelphia on the
New Jersey side) we conduct applied
and development research. Applied research includes investigation directed
to discovery of new scientific knowledge
and which have specific commercial objectives with respect to either products
or processes. Development research includes technical activity concerned with
non.routine problems which are encountered in translating research findings or
other general scientific knowledge into
products or processes.
In Dallas, Texas, we conduct similar
types of research in exploration and
production and provide technical services.
In addition to these research activities, at Paulsboro, we also provide technical service to the manufacturing departments (domestic and international)
to enable them to operate in accordance
with previously determined formulas,
standard practice instructions, or finished
product specifications. We also provide
trouble- shooting service in connection
with breakdowns in full-scale production, including related analytical work;
NOVEMBER 1967

engineering and other technical service
furnished in accordance with agreements to licensees outside the company;
and provide technical assistance to increase yields and develop new and improved processes.
Oudine of Research Accounting
Procedure
Before describing the various reports
utilized in Mobil's research department,
let us review briefly the accounting procedures because they are closely related
to the reporting procedures.
Effective January 1st of this year, we
have embarked on an actual costing
method of accumulating costs against
technical projects. On this basis, we
apply the actual payroll cost of each
employee who has charged time to a
specific project. We also charge to the
project the actual cost of the employee's
benefits as they are related to the actual
payroll cost. Currently, this cost is 19%
of actual payroll cost.
Cash expenditures of $1,000 and
over are charged to technical projects
whenever it is possible to identify such
expenditures to specific projects. When
an expenditure benefits more than one
project, it is charged to the organization
overhead and in turn is distributed to
projects on a prorated basis. We permit
an expenditure to be split to more than
one project when the total sum exceeds
$5,000.
Prior to January 1, 1967, we operated
on a standard cost system. This involved
the development of an hourly rate for
each organization unit (and we have 40
of these functional units) by dividing
the annual budget of each organizational unit by the estimated annual technical
project hours. All hours charged to a
project were then multiplied by this
hourly rate — arriving at a project cost.
This standard hourly rate was retained
all through the year —thus providing a
fairly consistent cost each month, depending upon the hours charged to each
project. At the end of the year, we adjusted the project cost upward or down9
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and equipment, professional services
and other direct expenses.
The laboratory organization and the
various levels of management are outlined below:
FUNCTION CODES
APPLIED RESEARCH &
DEVELOPMENT DIVISION
P 001

P 002
P 003
P 004
P 012
P 014
P 015

Division Administration
Research Group 1
Research Group 2
Research Group 3
Research Group 4
Research Group 5
Research Group 6

P 007
P 008
P 009
P 010
Poll

Dev. Section

Research Group 7
Research Group 8
Research Group 9
Research Group 10
Research Group 11

Process Res.

P 005
P016
P 017
P 018
P 019

&

Prod uct Res.

&

Dev. Section

Research Group 12
Research Group 13
Research Group 14
Research Group 15
Research Group 16

TECHNICAL SERVICE DIVISION

Division Administration
(New York)

P 027

Toxicology
Pollution
S e c tio n (N.Y.)
Product
Application
In fo . S e c . (N.Y.)
Process Service Section
Administration

P 028
P 029
P 030
P 031
P 032
P 033
P 034

&

P 026

&

ward to balance to the actual expense
of the laboratory.
We replaced the standard cost method with the actual cost system for tax
reasons. During 1964, IRS announced
that it would soon issue proposed regulations to assist taxpayers to better understand Section 482 of the Internal
Revenue Code.
Section 482 has been a p ar t of the
Internal Revenue Code since 1939 —
but not vigorously enforced. This section gives IRS the authority to allocate
income and deductions between commonly controlled companies whenever,
in the opinion of IRS, it becomes necessary to reflect clearly the proper income
and expenses of such companies. In
other words, if services which benefit or
in any way apply to foreign operations,
are not charged to such operations, then
such expenses are not allowed as deductions from domestic profits.
When it became apparent, late in
1964, that Internal Revenue intended
to strictly enforce Section 482, we reviewed our existing procedures and decided that a more defensible system
should be developed from the viewpoint
of satisfying not only the Internal Revenue Service, but the foreign governments as well.
In developing a suitable billing procedure for technical services rendered
to foreign operations, we found it necessary to provide our foreign affiliates
with the appropriate means of justifying
the charges as a deduction from foreign
taxes. In this connection we felt it would
be more practical to convert to an actual
cost system, in lieu of the standard cost
system that we have been operating under for several years past. The procedure that we feel will be more defensible from an auditing viewpoint includes
the adoption of t he basic principle of
classifying productive hours and quantifying the attendant costs in terms of
programs and projects. On this basis,
the actual direct function cost elements
comprise salaries and wages, employee
benefits, requested materials, facilities

Research Group 17
Research Group 18
Research Group 19
Research Group 20
Research Group 21
Product Service Section

P 035
P 036
P 037
P 038
P 039
P 040
P 041

Research Group 22
Research Group 23
Analytical Section
Administration

Research Group 24
Research Group 25
Research Group 26
Engine Laboratory
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ADMINISTRATION DIVISION
Administration Section (Paulsboro)

AdminisAccounting
trative Services
Engineering Group
Building Maintenance
Group
Construction Group
Employee Relations
Group
Technical Information
Group
Safety Group
Medical Group
Paulsboro Laboratory
Overhead
&

P 051

&

P 052
P 053
P 054
P 055
P 056
P 057
P 058
P 059

Administration Section (Princeton)

PR 088

Administration Group

CENTRALRESEARCH DIVISION
PR 081
Division Administration
PR 084
Research Group 27
Catalysis & Math. Re s. Se ction

PR 082
PR 085

Research Group 28
Research Group 29

Products Research Section

PR 083

Research Group 30

Because the identity of some of our
technical organizations is synonymous
with the type of research effort they
perform, we have used Group numbers,
but we have identified the three technical divisions and the Administration
:Division which supports the research effort. The three -digit numbered organisations are the cost accumulating centers.
In other words, these are the functional organizations against which expenditures are recorded, and for which
front line management is accountable.
At this point a brief description of
our method of distributing overhead
may be helpful to develop a clearer understanding of our procedure.
Division Administration is the overhead center for divisions having technical projects. This expense is prorated
to the technical functions within each
division on the basis of payroll cost. For
Applied R &D Division, Function 001
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is distributed to all the other groups in
the division. For Central Research Division, Function 081 is distributed to
Groups 082 through 085. For the Technical Service Division, Group Function
026 is distributed to all the technical
functions in the division, but the Analytical Section Administration 037, applies to the supervision of the three
functions in the Analytical Laboratory.
Therefore, this expense is prorated only
to Group Functions 038, 039, and 040.
The administrative expense of a division is distributed to the various organization groups by developing the percentage of the payroll of each function
in the division to the total and distributing the administrative overhead expense by the percentage of the payroll
cost. We feel this is an equitable method
of distributing this type of expense on
the basis that a function having more
people, requires more supervision and
administrative attention.
The Administration Division expense
at Paulsboro covers all the services supporting research. The service functions
051 through 059 support the research
effort of the Applied R &D and the
Technical Service Divisions at Paulsboro. Accordingly, this expense is prorated to the technical projects of these
two divisions. Function 088 is the service organization for Central Research
Division at Princeton. Therefore, the
expenses of Function 088 are limited to
the Princeton Laboratory and prorated
to the projects of the Central Research
Division.
These services are also known as
"Laboratory Overhead" expenses and
they are distributed to technical projects
on the basis of project hours worked.
For corporate accounting purposes
the company has a uniform International Chart of Accounts which lists
and defines every account in the general
ledger and operating expense series. All
employees authorized to process requisitions through the Purchasing Department are required to charge expenditures to these detailed expense accounts,

but the monthly cost reports are used
by accounting personnel only. As indicated later, research management receives these reports on a consolidated
basis showing only 25 major accounts.
To summarize, we accumulate costs
by the organizations as well as against
technical projects. Hence, we have the
complication of accounting for costs on

a dual basis —one, by the controller's
expense accounts for book accounting
and, two, by research projects or programs. Both forms of cost accumulation
must be in balance with each other.
The table below shows how the project costs of the technical divisions are
escalated to absorb the various services
and overheads:

RESEARCH DEPARTMENT
DIRECT AND PROJECT EXPENSE -1966

(in thousands)
Central Research
Applied R &D
Technical Service
Administration

The first three divisions are the technical divisions; they absorb most of the
cost of the Administration Division
(mostly laboratory overhead). The
small cost retained by the Administration Division in the Project expense
column represents actual research work
performed on safety. Note that the project costs of the Applied R &D Division
are more than double the direct expense.
This is because Applied R &D Division
receives substantial services from the
Technical Service Division.
Now that we have reviewed the objectives of the reporting function, outlined the Mobil Oil organization, defined the research activities we engage
in, and explained the accounting procedure, we are prepared to outline the
type of reports which satisfy the needs
of our research organization.
Detailed Expense Analysis
First, we have the Detailed Expense
Analysis Report. This report is prepared according to the controller's expense accounts and is used for corporate
accounting purposes. Exhibit 1 shows
the first page. The remaining pages include the full details comprising 135
accounts.
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Direct
expense
2,000
4,500
4,000
4,500
15,000

Project
expense
2,400
9,200
3,350
50
15,000

Exhibit 2 shows the last page of this
financial report. The only reason for
showing the last page is to indicate the
gross total, the manner in which we
show our income, and the net total. The
income is mostly from government contracts and for services rendered to other
units of t he company.
This report is prepared each month
and each report includes the costs of the
previous months. On this basis, we wind
up with two reports for the year —one
report includes the costs from January
through June and the second report includes the costs from July through December. We find this report to be valuable when analyzing expenditure trends
and forecasting requirements.
This detailed report is developed in
total for the entire Laboratory; separate reports are printed for Paulsboro
and Princeton; and for each of the
overhead functions for cost control and
analysis purposes.
Major Reports on Direct Expenditures
The expense accounts of the Detailed
Expense Analysis Report, illustrated in
Exhibits 1 and 2, are consolidated into
25 major accounts, as shown below:
MANAGEMENTACCOUNTING
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DETATLED EXPENSE ANALYSIS
PERIOD:

FUNCTION:
JANUARY

EXPENSE

A

CO DE

cc

EXPENSE ACCOUNT

JU LY

REPORT N0. RD -10

FEBRUARY

MARCH

APRIL

AUG UST

SEPTEMBER

OCTOBER

MAY
NOVEMBER

JUNE

YEAR TO DATE

DEC EMB ER

TOTAL

EMPLOYEE COMPENSATION

=
m

7002
7003
7004

MAINT. & REPAIR
Monthly Tech.
Monthly Other
Weekly
TOTAL - M & R COMP.

7031
7032
7033

OTHER COMPENSATION
Monthly Tech.
Monthly Other
Weekly
TOTAL - OTHER COMP.

`

•

`

'

TOTAL EMPLOYEE COMP.

'•

••

'•

`•

"

"

`•

`•

"

'•

"

•`

��

� :

� •

7090
7111
7112
7113
7114
7701
9016
9027
90 28

•

'

'

•

•

`

`
•`

LABOR BURDEN
LABOR BURDEN CLEAR ACCT
EMPLOYEE BEN PLANS
NJ DISABILITY BEN PLAN
NY DISABILITY BEN PLAN
EMP BEN PLANS & SS NY
WORKMEN COMP INS SELF
STATE & LOCAL UNEMPLOY INS
US FED UNEMPLOY INS TAX
US FED INS TAX FICA
TOTAL LAB OR BURDEN

7171
7191
7192
7196
7197
7198
7211
7219

•

EMPLOYEES' EXPENSES
TRAV & E NTER EXP
TRANSFERRED EMPL
NEW EMPLOYEES
EDUCATION REFUND PLAN
EMPLOYEE WELFARE
PERSONNEL DEVELOPMENT
SUPPER MONEY & MEALS
MISCELLANEOUS
TOTAL EMPLOYEES' EXP

•`

`

p.

DETA= EXPENSE ANALYSIS

FUNCTION:

=
m
H
q

8600

DEPRECIATION

8860

GAIN OR LOSS - SALE ASSETS

9001
9007
9008
9009
90 12
9017

9025
9029

JANUARY
JU LY

FEBRUARY
AUG UST

MARCH
SEPTEMBER

! f f

• f f

APRIL
OCTOBER

MAY
NOVEMBER

JU N E
DECEMBER

YEAR TO DATE
TO TA L

••

"

EXPENSE ACCOUNT

REPORT NO. RD -10

TAX ES
STATE 6 LOCAL TAXES
Real 6 Pers Prop Taxes
Motor Vehicle Licenses
Occup 6 Bus License
Sales Use 6 Pet Prod Tax
Franchise Taxes
Other Taxes
TOTAL STATE & LOCAL TAX

US FEDERAL TAXES
Highway Mtr Veh Use Tax
Other
TOTAL US FEDERAL TAXES

Z

'•

rc

TOTAL TAXES

•

EXPENSE
CODE

PER IO D:

m
Z

GROSS TOTAL

C2
0
C
Z

Z
O7

SERVICE INCOME - FORM RD -2115

NET TOTAL

•

a
es

•• •

• . •

! f f

•r •

f • •

MAJOR EXPENSE ACCOUNTS
EMPLOYEE COMPENSATION
MAINTENANCE & REPAIR

Monthly Tech.
Monthly Other
Weekly
TOTAL MAINTENANCE & REPAIR
OTHER COMPENSATION

Monthly Tech.
Monthly Other
Weekly
TOTAL OTHER COMPENSATION

Total Compensation
Labor Burden
Employee Expenses
Material & Supplies
Equipment & Facilities
Other Professional Fees
Outside Research Services
Rent Expense
Miscellaneous Expense
Allocated Costs
Maintenance & Repair Contracts
Other Contract Services
Joint Interest Costs
Utilities
Communications
Contributions & Memberships
Transportation, Storage & Handling
Insurance
Depreciation
Taxes
Credits to Expense
G/L on Sale of Assets
Total Gross Expense
Service Income —Form RD -2115
Total Net Expense

total

These expense accounts are used in
the Direct Expense vs. Budget Report
which is developed for Research management use. It covers the entire Labobasis and includes the
ratory on a
manpower year -end quota as approved
for the current budget year; the annual
budget for each major expense account;
the manpower status for the month under review; the actual cost for the cur rent month; the year -to -date budget
allowance for each expense account; the
year -to -date actual cost; and the year to -date variance by each major expense
account.
The same data (year -end quota, annual budget, current month number of
NOVEMBER1967

employees, current month actual, year to -date budget, year -to -date actual,
year -to -date variance) are included in
a summarized expenditure report at the
level of the division manager. This report relates actual expenditures to budget by organization units, as shown below:
DIRECT EXPENSE Vs BUDGET
DIVISIONS BY FUNCTIONS
DIVISION: APPLIED R &D
FUNCTION

Division Administration
Research Group
Research Group
Research Group
Research Group
Research Group
Research Group
Total— Administrative Groups

001
002
003
004
Olt
014
015

Research Group
Research Group
Research Group
Research Group
Research Group
Total — Products Groups
Research Group
Research Group
Research Group
Research Group
Research Group
Total— Process Groups
Total Applied R &D

007
008
009
010
O11
005
016
017
018
019

It permits the division manager to
judge overall results at the organization
unit level and immediately spot the
areas where there are major over or
under - expenditures.
In still another report— Division by
Expense Accounts —the results are reported at the division level by major
expense accounts.
The last level of supervision that we
report for is the Group Function Level.
The format of the report— Functions by
Expense Accounts —is identical to those
previously discussed for higher levels of
management.
Program and Project Expense
The reports discussed up to now covered direct expenditures by the various
15

16

project"

"main

levels of research management and by
the detailed and major expense classifications. Exhibit 3 shows a Program and
Project Report for a technical group
function. This type of report is issued
for each group function that has technical projects.
The report identifies the program and
the technical projects within the program and shows the project hours and
total cost for the current month, as well
as the hours and cost on a cumulative
basis. The last column shows the annual
budget and the cost allowance to date.
Let us explain the cost structure of the
project reports —as shown on Exhibit 3.
Project 228 is the "main project" number. The "main project" may identify a
principal area of research that is not
quite as broad as a program. For example, Program No. 1 may consist of
five projects, but Project 228 on Exhibit
3 may relate to some type of research
on a specific process. Therefore, we
create a
to accumulate
costs against the specific process, or
some other area of research that we
may have an interest in the cost.
Every project is automatically geared
to a specific program, just as Project
228 is listed under Program No. 35.
This procedure provides the means of
developing a summarized report of programs by divisions, as indicated in Exhibit 5.
In the project shown on Exhibit 3,
we show three sub - projects, identified
by two digits in the second field, such
as 00, 01 and 02. The third field of
three digits identifies the group functions working on the specific project.
Group Function 16 owns the project
(note this number in the upper left hand corner of t he report). You will
also observe that the function which
owns the project contributes the most
hours and cost.
The project hours columns (current
and cumulative) reflect the hours
charged to this project by employees
assigned to the group functions in the
third column of the project number.

Function 015 provides computing service. Function 016, the function that is
responsible for the project, specializes
in chemical research. Functions 019,
032 and 033 are involved in various
types of process research. Functions
038, 039 and 040 are involved in analytical service. Function 041 performs
engine testing service for research effort.
Function 052 provides engineering and
design service for fabrication and erection of pilot plant and other project
equipment. Functions 053 and 054 provide maintenance, repair and installation service.
The costs shown on the lines identified by project numbers represent the
actual payroll cost and associated cost
of benefits for each employee. No other
costs are included in these figures —
therefore, research management are
constantly aware of the manpower emphasis that is applied to the project
effort.
The costs shown on the line entitled
"DIR cx cs " include expenditures of
$1,000 or more related to this specific
project. Expenditures of less than $1,000 or expenditures which benefit more
than one project are charged to Group
Function Overhead and, thus, prorated
to all the projects which the function
works on.
The costs shown on the line entitled
" G R P O V H D " include costs prorated to
this project by the functions that have
worked on this project. For example:
you will note that Function 038 has
charged 211 hours to Project 228 -00. If
Function 038 has a total of 2,000 project hours for the current month, then
Project 228 -00 has received approxinqately 10% of the hours that Function
038 has charged to all the projects they
worked on during the month under review. Now if Function 038 has a total
of $5,000 charged to their own function
overhead —then, Project 228 -00 has received 10% or $500. This amount is included in the $3,000 reported for the
current month.
The costs shown on the line entitled
MANAGEMENTACCOUNTING
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to

PROJECT NUMBER/
EXPENSE SOURCE

PERIOD

PROGRAM PROJECT

CURRENT MONTH
TOTAL
PROJECT
COST
HOURS

August 1966

REPORT N0 .

YEAR TO DATE
TOTAL
PROJECT
COST
HOURS

RD -15

BUDGET

V

A 800,000
TD 5 3 3 , 0 0 0

PROGRAM NO. 35

m

x
x
H
v

228
228
228
228
228
228
228
228
228
228
228
228
228
DIR
GRP
LAB

00
00
00
00
00
00
00
00
00
00
00
00
00

015
016
019
032
033
038
039
04 0
041
052
053
054
085
CHGS
OVHD
OVHD

PROJECT NO. 228 - 00

44
211
19 9
126
10
15
10
40
15

PROJECT TOTAL
228
228
228
228
228
228
228
228
DIR
GRP
LAB

V

228
228
228
228

01
01
01
01
01
01
01
01

02
02
02
02

016
038
039
04 0
041
052
053
054
CHGS
OVHD
OVHD

016
033
038
039

27
1,379

PROJECT NO. 228 - 01

2,076*

449
15,054

429
1, 783
1, 286
1, 145
120
93
40
16 9
326
2,000
3, 000
10, 000
35, 894*

169

1,840

2
13

13
115

15
10
40

PROJECT TOTAL

24 9*

93
40
169
2,000
3, 000
1,000
8, 270*

PROJECT NO. 228 -02

352
11 5
24
38

3,844
1,121
20 7
24 3

273
11,779
160
68
264
1,475
1,310
2, 095
111
120
50
32 0
23 4

18,259*

4,541
128, 622
1,504
564
2, 576
12, 496
8, 484
19, 064
1,332
745
198
1,350
5,091
7, 000
24, 000
88, 000
305, 567*

2, 346*

16, 004
355
44 0
2, 388
20 4
745
198
1,350
7,000
24, 000
9,000
61,684*

1,388
172
67
73

15,157
1, 677
569
46 9

1,466
42
68
263
17
120
50
320

m

FUNCTION AND CODE

PROGRAM AND PROTEOP EXPENSE VS BUDGET

Research Group No. 16

PROJECT NUMBER/
EXPENSE SOURCE

PERIOD.

PROGRAM /PROJECT

CURRENT MONTH
PROJECT
TOTAL
HOURS
COST

August 1966

REPORT NO .

YEAR TO DATE
PROJECT
TOTAL
HOURS
COST

RD -15

BUDGET

PROJECT NO. 225 -01
225 01 054
225 01 085
DIR
CHGS
GRP
OVHD
LAB
OVHD

40

PROJECT TOTAL

1,091*

169
1,500
3,000
5,100
20,588*

320
19

9,636*

1,350
41 4
4,000
15,000
46,000
159,102*

m

x
x

H

z

9

02 016
02 038
02 039
02 040
02 052
02 054
CHGS
OVHD
OVHD

332
94
44
47
10
40

PROJECT TOTAL

567*

3,626
790
282
428
62
169
500
1,000
3,000
9,857*

PROGRAM TOTAL

1,658 **

30,445 **

1,484
688
153
325
10 0
320

3,070*

16,205
5,822
988
2,957
621
1,350
3,000
8,000
24,000
62,943*

12,706 **

222,045 **

z

R
E
rn

PROJECT NO. 225 -02
225
225
225
225
225
225
DIR
GRP
LAB

a
eo
C2

z

z

0
0

0

FUNCTION TOTAL

6,005 * **

108,084 * **

48,146 * ** 752,601 * **

V

3,818 -

z

a

DIVISION:

3

Applied R & D

m
m

PROGRAM TITLE & NO.
Research Program #1
Research Program #2

V

Research Program #3
Research Program #4
Research Program #5
Research Program #6
Research Program #7
Research Program #8
Research Program #9

m

i

Research Program #10

ti

Research Program #11
Research Program #12
Research Program #13

N

PROGRAM EXPENSE VS BUDGET
PERIOD.
July 1966
REPORT NO.
RD -16
CURRENT MONTH
YEAR TO DATE
PROJECT
TOTAL
PROJECT
TOTAL
HOURS
COST
HOURS
COST
BUDGET
VARIANCE*
5,065
82,084
37,119
598,443
510,412
88,031 663
10,172
2,812
44,332
57,748
13,416
1,355
21,507
11,395
179,353
193,664
14,311
2,709
44,188
31,789
522,925
391,412
131,513 3,453
56,025
30,003
493,296
348,247
145,049
4,187
67,758
29,169
468,313
492,912
24,599
4,097
64,114
33,539
532,177
600,828
68,651
968
15,457
9,849
159,812
160,998
1,186
1,612
27,768
14,527
245,071
257,831
12,760
1,701
224,205
401,331
177,126
448
9,994
3,520
79,003
76,416
2,587
1,818
26,296
12,907
187,091
173,832
13,259 656
10,597
3,582
54,733
162,748
108,015

Research Program #14

284

4,031

Research Program #15

7,637

112,576

522
66,254

Research Program #16
Research Program #17

502
3,279

7,151
46,686

3,014

43,045

62,416

25,376

364,390

346,497

17,893 -

7,408
970,407

27,747 19,371

Research Program #18

5,882

89,452

45,439

690,371

560,579

129,792 -

Research Program #19

1,743

37,439

13,154

330,490

240,331

90,159 -

Research Program #20

200

3,248

1,929

31,286

74,666

Research Program #21

1,606

23,039

14,249

204,830

238,581

33,751

Research Program #22

379

5,631

1,510

23,344

43,166

19,822

Research Program #23

3,216

55,885

31,032

469,942

Research Program #24
Research Program #25

583
TOTAL

m

7,408 942,660

52,342*

9,645

4,862

80,061

7,004,328*
832,444*
427,552*
*Minus ( - ) indicates over Budget.

43,380

334,248

135,694 -

291,665

291,665

73,499
7,036,687*

6,562 32,359

ovxD" include all the administrative services such as engineering, accounting, shops, cafeteria, employee
relations, technical information, and
such general expenses as depreciation,
taxes and insurance. This expense is
prorated to all projects on the basis of
hours charged to projects.
With this type of cost accumulation,
which is novel with us, we are in a
position to show the research management people the complete composition
of a project charge, i.e., the direct cost
of project manpower that has been assigned to the project; the value of assisting services requested for the project;
the cost of material, supplies, equipment
and outside research or consulting services; the value of group overhead prorated to the project; and, finally, the
value of laboratory overhead prorated
to the project.
The value of defining costs in this
manner is that it is readily possible to
identify directly controllable costs vs.
the noncontrollable costs, such as laboratory overhead.
Exhibit 4 shows the last page of the
Program and Project Report. The purpose of this exhibit is to show the "Program" total and the variance in relation
"LAB
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to the "To -date allowance." Budgets are
established for technical programs —not
the detailed projects. We also show a
total for the Technical Group function.
Exhibit 5 covers a Summary of Program Expense vs. Budget by Divisions.
This report is for review by division
managers and it provides a variance by
programs as well as for the divisions.
The total of this Program report for
all divisions must equal the total of the
laboratory report by expense accounts
and the Division Summary, both illustrated previously.
Summary
When developing these reports we
went directly to the recipients and determined their requirements. The reports described here fulfill the needs of
our research organization and corporate
reporting purposes.
The important principle to bear in
mind when developing a financial report is to motivate management —that
is, to help the right people to make the
right decision at the right time. The
controller who can successfully accomplish this objective assures himself of
his rightful place with the management
team.
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Utilizing PEM in a Capital Program
By EDW I N N. H AMI LL
-

r

H E P v R P o s f l of any plan is to mini _l mize the uncertainty or risk relative to the rate of return involved in
future actions. This is also the purpose
for planning capital expenditures. While
the ultimate capital expenditure decision
rests with top management, comprehensive planning or budgeting will narrow
the parameters needing management
consideration.

r

all

To accomplish this, the expenditure
planning should be integrated into overcorporate planning and thus become
a major tool in assisting management to
meet corporate goals. The Projected
Earnings Method (PEM) provides the
vehicle for integration. The June 1966
issue of Ma n a g e me n t Ac c o u n ti n g featured an article by John Lillie, "A Practical Method for Evaluation of Investments." This article describes how PEM
evaluates both internal and external investment in relation to basic corporate
strategy.
PEM rates capital projects on their
total earning power, i.e., the project's
earnings plus the earnings from reinvested cash flow. Starting with a projection of base income and cash flow, the
funds available for capital expenditures
are determined by years. The average

rate of return required to achieve a given
annual income growth rate employing
the projected funds available is computed. This rate becomes the standard
for evaluating and rating individual capital projects.
PEM is not in itself a complete capital expenditure plan. However, PEM has
three important features around which
a comprehensive plan can be built:
1. It relates the capital expenditure program to a stated earnings per share
increase.
2. It evaluates individual capital expenditure proposals in relation to this
increase.
3. It can be used as an accumulator to
tell management whether the capital
program is on target.
The clich6 about computers — garbage
in garbage out —is also true of PEM.
Thus, the emphasis of the system described here is basically to ensure that
the best possible information is being
fed into the model.
PEM does not provide risk evaluation,
yet this is one of the most challenging
decisions that management must ma
The Ha rv a r d Bu si n e s s Re v i e w, Ja
February 1964, carried an article "Risk
Analysis in Capital Investment" by David B. Hertz. Based on this article a
computer program can be written which
will evaluate a capital expenditure in
terms of probability or more simply the

ry-

MIp

EDWIN N. HA MILL, Boise Chapter 1964, Controller for
Philippines Operations, Boise Cascade Corporation, Boise,
Maho. Mr. Hamill rec eived his B.S. degree in Accounting
from Stetson University, DeLan d, Fla. a n d h i s M .S . degree
from the University of Oregon, Eugene, Ore.
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Implementation
Capital budgeting is done in conjunction with the preparation of the financial
budgets. The financial budgets are prepared at the division level in detail for
the following year and in summary for
the next four or five years. The base for
these projections is the operating plant
as it is now. Thus, the capital expenditure budget will fall into two natural
categories:
1. Expenditures necessary to maintain
the plant at its present capacity.
2. Expenditures necessary to achieve future divisional goals.
The capital program cycle is envisioned as follows: Income, cash flow and
balance sheet budgets are submitted to
corporate management, along with the
divisions' capital budgets prepared in detail and classified into the above categories. However, only approved capital
projects that are currently in process are
included in the cash flow.
Pro -forma five -year income statements
and cash flows for the entire company
are consolidated and all known future
commitments such as debt retirement
are included. We now have a five -year
base cash flow showing carryover projects and the remaining amount of cash
22

Capital Program Administration
If a manager says that, given Y number of dollars investment, he can produce X number of dol lars income, he
should be held accountable. When that
income producing capital request is approved, the manager's financial budget
of the particular division should be increased by the amount of income he
projected. The amount should be added
in the period following scheduled completion. This accomplishes two objectives:
1. The income assigned to the requests
tend to be more realistic and
carefully prepared.
2. Comparison of actual results to
give some indication as
budget
to whether the expenditure has actually produced the projected income.
Because of the many variables present, post - completion audits of capital
expenditures for income or savings realized are difficult. Those related to cost
will

The need is obvious for establishing
good accounting procedures and post completion audits of capital expenditures to assure that the money is spent
as approved. Equally important, however, is the need for feedback in the
form of statistics to use in continually
modifying and refining the capital program. Statistical information reduces the
guesswork in preliminary budget planning.

available for the capital program. From
this "pot" must be subtracted the projected amounts necessary for the maintenance expenditures.
We have reached the base income and
cash flow described in John Lillie's article, and the required average return is
calculated. (The mathematical equations
that can be used will be given later.)
Individual expenditure requests are
subjected to some form of risk evaluation. The most probable income and
cash flow arising from the projects is
used in the PEM model for evaluation.
The PEM model is used to present the
total capital program in relation to the
corporate objective. Or assuming limited
funds, various levels of expenditures can
be selected and presented for management decision.
As capital projects are approved, the
PEM model is used as an accumulator
of actual expenditures authorized. Even
the best plans go awry. Unexpected expenditures are added as they occur.
PEM will show the movement toward or
away from the corporate goal.

will

odds of a project achieving various levels of income. This is not being recommended for use on small capital expenditures, because the time and cost would
outweigh the benefits. However, on large
capital expenditures, this type of evaluation will give management a better feel
of the validity of the proposal.
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reduction, especially labor saving devices, are perhaps the easiest. In spite of
the difficulty, a post - completion audit of
a percentage of the total projects should
be done to assist in building detailed
performance statistics. Running the program without statistical feedback is like
sailing a ship without a compass.
The post- completion audit should also
verify that money spent has not been
shifted from an overrunning project to
an underrunning project. The cause of
grossly overrunning projects should be
investigated for the purpose of refining
cost estimating.
Until the capital expenditure has been
approved, top management has control
o f the timing and expenditure of the
funds. Once approval has been obtained,
this control passes largely to the divisions. Therefore, a good accounting system for reporting the expenditures is a
trust in order to stay within the financial
budget and as another source of feedback.
Summary
This outline of capital expenditure is
flexible and adaptable to centralized or

decentralized control. It pre- supposes
the existence of some type of overall
financial planning and the use of budgets.
The program is built using PEM as
the core. First, PEM determines the required rate of return necessary on the
amount of money available to achieve a
stated increase in E.P.S. Second, .PEM
is used to evaluate the individual project
in relation to the required rate. Third,
the accumulation feature of PEM is utilized to present the capital budget to
management. Finally, as the requests are
approved, PEM is used to inform management of the actual progress toward
the corporate target.
PEM could be used without further
refinement, but the addition of some
form of risk evaluation will assist management in decision making and increase
their confidence in the results. Good reporting and accounting should be a requirement of any capital program. They
are an absolute must in order to obtain
the statistical data necessary to evaluate
and modify the program and the assumptions used.

MATHEMATICAL EQUATIONS TO IMPLEMENT PEM*
Assu med Ba se Ca sh Flo w
1966

1967

1968

1969

$15,765
20,275
$36,040

$16,000
20,275
$36,275

$16,000
20,275
$36,275

5,000
3,590
4,200
23,250
$36,040

6,000
3,975
1,300
25,000
$36,275

7,000
4,035
25,240
$36,275

3.09
3.23
(.14)
706

3.14
3.88
(.7 4)
3788

3.14
4.66
(1.52)
7666

Funds Provided

Base income after tax 1966 est.
Depreciation
Cash flow
Capital expenditures- replacements
Dividends, debt repayment, etc.
Increase in working capital
Ava ila ble for PEM

5,100,000 shares outstanding
Base earnings per share
E.P.S. with 20% annual increase
E.P.S. deficiency
Income deficiency
*Equations for computing PEM average
return and for use in Computer ProNOVEMBER1967

2.69

—

Funds Applied

gram were developed by Tim Bailey,
Boise Cascade Corporation.
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Ca l cu la ti on o f t h e a v e ra g e re t u r n requ ir ed to m e e t a st a t e d a n n u a l i n c r e a se
in E.P.S.
Basic Assumptions Used:
1. In the ye a r of inv estment 2 5 % of the
amou nt invested is considered to earn
a retu rn.
2. In the yea r of investment, depreciation is taken on a basis of one -half
yea r (3 %).
3. Working ca pita l is 15% of t he t ot a l
amou nt a vaila ble for investment plu s
deprecia tion.
4. Known fa ctors (from pro -forma ba se
income) a re: (a ) after -tax income
needed for a 20% increa se in EP S
over 1 9 66 is $ 70 6 , (b) cash a vailable
for capital expenditures in $23,250.
Thus, total available from these
sources is 23,956.
T herefore:
Let a = N et a v a ila ble for i nvest ment
in cu rrent yea r.
Let X — Deprecia tion on the cu rrent
yea r investment.
Let Y - Work ing c a pita l incre ment.
T hen:
a - 23,956 + X — Y
X —. 0 3 a
Y — .1 5 (2 3,9 5 6 + X)
Solution:
(1 ) Y = .1 5 (2 3 , 9 5 6 + . 0 3 a )
Y = 3,593 + .0045a
(2) a= 23 ,9 56 +X —Y
a = 2 3,9 56 + .0 3 a — 3 ,5 9 3 —
.045a
a = 2 0 ,3 6 3 + .0 2 5 5 a
.9 74 5a = 2 0,26 3
a = 2 0 ,8 9 6
(3 ) X = . 0 3 a - 6 2 7
(4 ) Y = 3 ,5 9 3 + . 0 0 4 5 a = 3 ,6 8 7
(5 ) Avera ge retu rn =
In co me fro m In vestment
Investment
AR —
706
—
0.25% (20,896)
706 or 1 3 .5 %
5,224
T h i s so l u t i o n p r o v i d e s a c a sh fl o w t o
b e a d d e d t o t h e b a s e c a s h fl o w. I n c o m e
is $ 7 0 6 , d ep r e c ia t i o n $ 6 2 7 a n d wo r k i n g
ca pi t a l $ 3 ,6 8 7 .
T h e averag e retu rn of 1 3 .5 % is no w
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u se d t o d e t e r m i n e t h e e a r n i n g s fo r e a c h
of th e en su i n g y e a r s a s fo l l ows:
$25,000 from 19 68 base cash flow
2,821 income from 1967 investment
(13 .5 % x $2 0,89 6)
1,254 cash flow from investment depreciation (6% x $2 0 ,8 96 )
$29,075
T he n:
a = 2 9 ,0 7 5 + X + . 0 3 3 7 5 a (i nco me on
cu rrent year's investment i.e.
2 5 % of 1 3 .5 % ) — Y
X =.03a
Y = . 1 5 ( 2 9 ,0 7 5 + X + .0 3 3 7 5 a )
Solu tion:
Incom e = $ 8 8 2
a — 26,130
X — 4,611
B e c a u se o f p r o b a b l e p r o j e c t e d flu ctu a tio ns, the first ra te m a y be to o low to
a c hi ev e a n a v er a g e 2 0 pe r c e n t in cr e a se
in E P S . T h e co r r e c t ra te is esta blished
by trial a n d e r r o r . T h r e e c o m p u t a t i o n s
a r e usu a lly su fficient. Va r i o u s fina ncia l
a ssu m pt i o n s sh o u l d a lso be tested to
d e m o n s t r a t e a lt ern a te po ssi bil iti es.
PEM M o del fo r Indiv idual Pr o je c t
Ev aluatio n
T h e a b o v e e q u a t i o n s a r e a l so u se d t o
wr i t e a p r o g r a m f o r t h e P E M m o d e l d e sc ri b ed b y J oh n L il l ie .
T h e m o d e l c o m p a r e s a n n u a l tota l
ea r n in g s a n d ea r n in g s fr o m rein vested
ca sh flows rela ted to a ca p it a l pro je ct
wi th ea r n in g s a n d ca sh flows resu lting
fr o m inv est ing in the P E M " a v e r a g e "
pr oj ec t. T h e p r o g r a m is wri tt en so tha t
the onl y v ari abl e i n t he PEM "average"
pr oj ec t sec ti on is tota l in v e stm e n t . All
o t h e r a ssu m p t i o n s a r e t h o s e u s e d i n t h e
orig ina l P E M c o m p u t a t i o n . T h e reinv e st m e n t a ssu m p t i o n s a r e t h e o n l y fi x e d
po r t i o n in the se ct io n pr oj e ct in g th e
p r o p o se d ex p e nd i t u r e . T h e va ria bles
wo u l d b e in v est m en t , ea r n in g s (ex cl u si v e o f r e i n v e st m e n t ) a n d l i fe o r d e p r e cia tio n. T h e c a s h flow a va ila ble fo r rei n v e st m e n t i s p r o g r a m m e d o n the sa m e
a s su m p t i o n s a s t h e P E M " a v e r a g e " se c tion.
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Post - Completion Audits of Capital Projects
By

EDWARD

J.

MOCK

1965 ABC Company was considering the acquisition of four machines
at a cost of $20,000 each. The production manager estimated that each machine would generate an after -tax cash
saving of $6,000 for six years. The discounted rate of return on the project
was estimated at 20 %. Top management
approved the project, and the machines
were subsequently acquired. In 1966 a
post- completion audit revealed that the
actual after -tax cash savings were only
$2,000 and the project would not generate a positive discounted rate of return
during the economic life of the project.
How can top management generate
more realistic estimates of cash savings?
How ca n top management induce the
production, marketing, and research and
development people, whose forecasts
help build the project's cash savings estimates, to provide better information.
How can post - completion audits assist
top management in subsequent decision making? How can post - completion audits serve to hold the estimators responsible for forecasts of cash savings?
These questions confront the management of almost every company. The

I
N

problems are most serious in those companies n o t preparing and utilizing post completion audits because they may
never become aware of the problems.
Information feedback, for the control
of capital investments, is an area often
neglected in the modern organization.
Top management often spends great
amounts of time and money in planning
capital expenditures and neglects a fundamental and basic management concept: that both p la n n in g a n d c o n tro l are
necessary for survival and profitability.
For control purposes, a follow -up is necessary to ascertain h o w we ll the use of
the expenditure harmonizes with the
plan that authorized the acquisition.
Such a follow -up is a post- completion
audit. A post - completion audit is a review of a capital project for the purpose
of comparing actual and estimated results.
Briefly reviewing the phases of capital
expenditure management will be helpful
in indicating the relationship of post completion audits to the overall management process. Most commonly, classification of phases is based on the life cycle of a project:
1. Origination of expenditure proposals.
2. Establishing long -range goals for the
company.

DR. ED WARD J . MOCK is As so c ia te Pro fe sso r o f Fi n a n c e
at th e Ge orge Wash ingto n Un iversity, Wash ington, D.C. Professor Mock re ce ive d h is Ph .D. d egree from Oh io Sta te Un ive rsity, Co lu mb u s, Oh io ; a n M.B.A. d eg ree fro m Ma rq u ette
Un iv ersity , Milwa uk ee , Wisc .; a n d B.S . de g re e fro m King's
Colleg e, Wilk es Ba rre , Pa. He h as pu blish ed re ad ing s boo ks
in international business and in financial management, and
it a fre quen t con trib utor to a ccoun ting and fina nce journ als.
Dr. Mo ck p re viou sly taught at the University of Southern

California, Pennsylvania State University and the U. S.
Army Finance School.
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3. Preliminary screening of proposed
projects and inclusion of the most desirable projects in a capital expenditure budget.
4. The approval of desirable projects
and the authorization of funds.
S. Controlling the expenditure of funds.
6. The post- completion audit —the comparison of actual results with pre -investment estimates.
7. Disposition of projects at the end of
their useful lives.
Reasons for Auditing
The primary reasons for a managerial
comparison of actual and predicted performance of completed projects are: (1)
to improve future decisions by knowledge gained from past projects, (2) to
ensure realistic estimates and (3) to improve operating management performance.
Improve Decisions. There are at least
three different ways post - completion audits improve future investment decisions:
Individuals responsible for making
decisions at all levels tend to be more
cautious if they realize that their
work is audited.
Once a group of past decisions have
been audited, it is possible to devise
methods for improving future estimating. For instance, consistent biases in estimates may indicate that
a different procedure or estimator
should be used. Or if it is discovered
that one or more important factors
were overlooked, steps can be taken
to ensure that they are considered in
future evaluations.
The third mechanism for improving
investment decisions is that of using
an existing installation as a "test case"
when investments of the same kind
are contemplated. By this means the
original study can be refined and new
investment studies can be made with
a fair degree of confidence.
Ensure Realistic Estimates. Much of
the second purpose, that of ensuring realistic estimates, will have been accomplished merely by making the estimators
aware that such a check will be made.
Reviewing the accuracy of the estimates
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can be concerned with the reasonableness of the estimates rather than with
the precise determination of their accuracy. This, in turn, implies that the
standards by which performance is
judged can be flexible, depending on
management's experience and judgment
in the type of situation under review.
Since one objective of a post- completion audit is to control the performance
of decision - makers, management faces
potential human relations problems
when it sets standards to be used in appraising the estimates and in the action
it takes to raise performance to standard.
Realistic standards are an essential prerequisite to constructive action. They
should reflect the difficulty of making
the estimates as well as the problems
that were encountered in determining
the data on actual performance.
Improve Operating Management Performance. Although the general emphasis has been to influence long -range
planning and control, post- completion
audits offer a more immediate benefit in
that they provide the opportunity to determine whether a past decision was implemented by operating management as
intended. Frequently a project which has
failed to measure up to expectations has
been hampered by the omission of a vital component, such as an important accessory. Or the asset, although complete,
is not being effectively utilized because
operating management personnel have
not been adequately trained. In these
cases, feedback is crucial. If it is never
determined that an investment is not
performing as well as expected, the necessary questions will not be asked, and
the profits of an inherently good top
management decision may never be realized.
A Model for Post - Completion Audits
The environment in which an audit
takes place will vary from one organization to the next. Moreover, the importance attached to the purposes of post completion audits will be different. The
needs and objectives may vary greatly
MANAGEMENTACCOUNTING

at which the investment is contemplated
to be made.
The dollar figure arrived at is then divided by the life of the project to derive
the average annual net present value.
This figure, divided by the net cash outlay, results in a percentage which is
equal to the average annual rate by
which the total time - valued cash flows
expected to be derived from the project
will exceed the flows required for break even.
This answer may be termed the average annual present rate of return:
Present _
Net present value
rate — Net cash outlay x Project life
or
(1) PR = NPV _ NCO (t)
This rate may then be used for ranking capital investments or projects. If a
positive rate is derived, the project may
be expected to be profitable; if negative,
unprofitable. The profitable projects may
be ranked according to the amount of
the present rate; preference, of course,
decreasing as the amount of the present
rate decreases.
In Tables 1 and 2 below, the rate of
return is calculated by two different
methods —the present rate is much
smaller, of course, because it is a break even approach to capital budgeting.
Table 1
PROPOSED CAPITAL INVESTMENT

(Assume: Cost of capital 6 %)
Budgeted
cash flow
Year
=

among different firms and even among
separate divisions and projects. Because
of this diversity, a mathematical model,
applicable to a variety of business enterprises, is presented.
Most business firms' capital expenditure computations include recognition of
the time value of money. Two common
methods for ranking capital investments
are the "net present value" and "discounted cash flow" methods. The following approach will outline the steps which
can be taken to properly recognize the
time value of money when attempting to
arrive at a decision between alternative
investment proposals. The theory will
then be extended, beyond the ordinary
acquisition computations, to the post completion audit program of control
and evaluation.
The two commonly used methods are
subject to criticisms as they do not provide the necessary combination of ranking capital investments on a basis which
will consider the time value of money,
which will derive but one correct answer, and which will be suitable for sub sequent control purposes in terms of
interest rates. In other words, an approach is needed to serve both as a capital budgeting guide and a post- completaon audit tool which can be relied upon
to yield the correct answers at any given
point in the life of an investment project.
The following method is suggested as
a solution to the needed combination:

Y,,

+

+

+

— $8,000

+

Yo
YI
Y2
Y3
Y4
Y5

+

First, the net present value is deter mined in the usual manner; future cash
investments of capital in a project over
a specified period of time are discounted
at some common rate of interest back to
,L single point of time, usually the time

+

Step I— Present Rate of Return
for Decision- Making

2,000
2,000
2,000
2,000
2,000
2,000

Table 2
INVESTMENT ANALYSIS

Net Present Value (at cost of Capital of 6% )
NPV = Present value of net cash inflow
— Present value of net cash outflow
= 2,000 X 4.917 — 8,000 X 1 — 9,834 — 8,000
14OVEMBER 1967
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_ $1,834
Present Rate:
PR = NPV - NCO (t) = 1,834 - 8,000 X 6 = 3.82%
Discounted Cash Flow Rate: (Note)
$2,000 X 3.9976 = $8,000
DCFR = 13%
Note: Under this method, the cash outgo
and cash income of each proposed investment project for each of its future
years are tabulated and then reduced or
discounted to their present values. That
rate of interest or discount which, when
applied to the cash flows each year over
the life of the project, will make the total
amount of the discounted cash income
flows equal to the amount of the discounted cash outgo flows, is the rate of
return on the investment.
At this point, the normal financial
analysis of a proposed investment's profitability or desirability has been computed. Now the post- completion audit
method for control purposes can be determined.

Actual Present _
Rate (to date)

Present
Value

_

Step 2— Actual Present Rate (to date)
as a Control Device
For purposes of control throught the
life of the project, the actual present rate
to date (PR „) may be determined. The
actual cash flows are time valued to the
date of the net cash outlay and summed
in the usual manner. From this total
present value is subtracted the result obtained by multiplying the original investment or net cash outlay by the project
life to date. This result is then divided
by the total expected life of the project
at the time of the original investment.
The final result is the actual present rate
to date:
Net Cash Project Life
Outlay X to date
Expected Project Life

or

(2) PR, (to date) = PV — NCO (n /t)
When the present rate to date, PR A , is
divided by the actual number of years of
expired life on the project multiplied by
Actual Average
Present Rate

=

Actual Present Cash Inflow
Project Life to date X Net Cash Outlay

(3) APR, (to date) =

PR A
_
n (NCO)

This rate may be directly compared
with the rate predicted prior to the investment. It may, of course, have a negative value. The rate found might be said
to be the average annual time - valued
rate of return on investment.
To determine PR, for a single year of
operation, only the cash flow for the
year under consideration is time valued
to the project commencement date. In
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the net cash outlay, the resulting percentage equals the actual average present rate to date:
or

PV — NCO (n /t)
n (NCO)

this event, n in formula (3) becomes
equal to 1, and thus for a single year
formula (3) is as follows:
(4) PR, (per year) = PV —NCO -- t
NCO
Table 3 illustrates the results obtained
when the actual flows are as budgeted
and where the weighted cost of capital
remains constant at 6 %. An illustration
of formula (4) is included:
MANAGEMENTACCOUNTING

Table 3
ACTUAL PRESENT RATES
Present rate to date and per year

Average

22.95/6

PR a to date

PR a per year

6.91%
6.25
5.61
4.99
4.40
3.82

6.91%
5.59
4.34
3.14
2.01
.96
22.95

=

Year
Yo
Yl
Y2
ys
Y4
Yb
Y e (or t)

=

Actual cash flow
$ -8,000
+2,000
+2,000
+2,000
+2,000
+2,000
+2,000

3.82%

Formula (4) for Y J:
PR, for

— 2,000 X 2.6730 — 8,000 X

Y. (to date) —

3 X 8,000
_

A, for
Y3 PR
(per
year)

_

6

=

2,000 X .83962 — 8,000 _
8,000
6 _

If it is determined that inflows will
continue to be generated after the originally expected project life, two alternatives are available. First, the project may
be terminated either immediately or
upon the expiration of the originally expected project life, and the remaining
cash flows expected may be treated as a
separate project with the working capital and salvage value of the original
project becoming the net cash outlay or
original investment for the extended
project. The PRa determined may be
helpful in deciding whether or not to continue with the project or to terminate it.
In the second alternative, the original
project may be continued and the PRa

5,346 — 4,000 =
24,000
1,679 — 1,333 _
_
8,000

1,346 — 5.6%
24,000 —
346
8,000 = 4. 34%

to date monitored until it appears desirable to actually terminate the project. If
this method is followed, the n's in the
numerator and in the denominator of
the model are not identical. In the numerator, n may not exceed t, resulting
in a ratio of n/t = 1 when the originally
expected project life is exceeded. In the
denominator, n will equal the actual life
in years of the project to date.
Illustrated below is the use of the latter alternative when a cash inflow of
$2,000 occurs in the period immediately
following the originally expected termination date. (The investment or project
is the same as in the preceding tables,
and the cost of capital remains at 6 %.)

MONITORING PRESENT RATE OF RETURN

PR

(to date) = 11,165 — 8,000 (1) = 5.65%
8, 00 0( 7)

PR„ (per year)

8,3000 = 16 .6%

=

Also: PRa (to date ) = 22.95 7 16.6 = 5. 65%
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The rate, of course, increases as the
present value will increase for the year
being studied if the analysis is made in
the year in question instead of at a previous time. Note that formula (4) is no
longer applicable for the single year rate.
In the numerator of formula (3), n has
become 0 (zero), though in the denominator it remains equal to 1. Thus, beyond the originally expected project life,
the model for a single year rate becomes:
(5) PRa — PV
NCO
One criticism of the above mathematical model is that it relies upon the estimated cost of capital. This is relied upon
in the original estimates to rate alternative capital expenditure proposals, and
within a reasonable time span will not
change significantly. Also, even if the
cost of capital were incorrectly computed, it should not be of the magnitude
necessary to invalidate the project
chosen as projects which return but
little more than the cost of capital are
usually not considered. It seems desirable to encourage improved accuracy
in estimating cost of capital, and the
application of this method would do so.
This method is valid for both capital
expenditure proposal rankings and post completion audits in profit centered
projects. It combines the necessary elements of time and cost of capital, allows
but one correct solution regardless of
negative cash flows, and derives a rate
solution useful for future evaluation and
control.
Implementing the Audit
Top management has multiple objectives and goals that influence capital expenditure decisions. A comparison of
actual and estimated results of a capital
expenditure project may, therefore, have
to be concerned with project performance with respect to multiple goals of
the firm. The survival of the organization, however, remains dependent upon
satisfactory financial performance, and
30

therefore the profit goal is likely the
dominant objective.
The fact that several objectives of a
firm may influence a capital expenditure decision has an obvious implication
for comparisons of actual and estimated
results. A complete comparison must be
considered in the acquisition decision.
This requires that consideration be given
to the problems with respect to goals
other than those expressed in terms of
profit.
Capital expenditure decisions are not
made by one individual, or a group, acting alone, but rather they are the result
of coordinated activity in many parts of
the organization. Therefore, before initiating an audit program, management
must answer these questions:
1. When should the audit be performed?
2. Who will be responsible for perform-

ing and reviewing the audit?
3. What projects and types of information should be audited and how
should this be accomplished?
Timing
The timing of the reviews is a particularly difficult problem in the administration of an audit program. The optimum
timing depends on the purpose of the
audit, as well as on a need to achieve a
degree of balance between the costs of
the audit and benefits derived.
As a general rule, the first audit should
take place as soon as the project has had
an opportunity to "shake- down." The
length of the shake -down period will depend on the complexity and novelty of
the project, the amount of "debugging"
required and the time necessary for operators to reach normal efficiency.
Premature audits are not a realistic
basis for taking corrective action with
respect to either project implementation
or future capital investment decisions.
On the other hand, if too much time
lapses, the opportunity cost of delayed
corrective action may be substantial.
Since the length of the shake -down period will vary from project to project,
MANAGEMENTACCOUNTING

there is ample justification for a reasonably flexible timing policy.

is

Responsibility
Responsibility for preparation of post completion audits is normally placed at
the organization level at which the data
required for the reviews are most conveniently available. This is most frequently an accounting group, responsible either to the controller or to line
management. If one of management's
purposes for the audit is to ensure realistic estimates for project evaluations,
it is desirable to have someone independent of the estimators check the accuracy of the forecasts.
Sound implementation of investment
decisions is more difficult to verify. In
addition, the requirement that one part
of an organization investigate the work
of another group can cause serious problems. As a result, responsibility may be
placed with the same people making the
original study. One obvious advantage of
this is that the group doing the audit
will know more about the project and
the conditions surrounding the justification study. However, one may well wonder wheth er su ch a group ma y not be
too close to a project to be objective.
A solution to the above dilemma
that of using a post -audit team made up
of both the people involved in the justification study and one or more `outsiders." Such a group is frequently repsonsible to the controller or line manager.
Selecting Projects for Audit
Management must also decide which
projects should be audited. When a post completion audit is made, the costs of
the audit should be equated to the expected benefits. Several factors affect the
possible benefits and, therefore, influence
the selection of projects for review. One
of these is the importance of the project.
In general, the more important a project,
the greater are the potential benefits of
an audit. The advantages may also be
greater in projects that represent new
ideas. Another factor is the similarity of
NOVEMBER1967

a project to possible future capital expenditures, particularly when the purpose of the review is to improve future
decisions. A further consideration is the
quality of the estimates made in the pre investment evaluation of a project. This
is important in both audits to improve
forecasting procedures and in audits to
ensure realistic estimates, although in
the latter, management's confidence in
the estimates may be as important as
their quality.
A more comprehensive approach to
selecting projects for auditing is to audit
all large ones and a selected sampling of
smaller ones. The sample should include:
1. Projects which are forerunners of
possible large future investments.
2. Projects having relatively large prospective savings or incremental profits.
3. A random sampling of other projects,
regardless of type.
If a selective sampling approach is
used in auditing smaller investments, the
size of the sample should be adjusted to
reach the point where the incremental
costs of additional auditing equal its expected incremental benefits.
Information
In considering what types of information to audit, it should be clear that,
since the subject is post - completion audits, the investment in a project has already been made and is a sunk cost. The
audit will be concerned with information
derived from the operation of a project,
although data concerning its termination
may also be studied.
Ideally, all the estimates of operating
costs and revenues that were used in
justifying a project should be audited;
however, this is a difficult and sometimes
impossible task. It is preferable to select
the elements of particular significance
in the original study and audit these
with care, even if this means that only
a superficial check can be made of
items of less importance. For example,
if a new machine were expected to pay
for itself largely from direct labor sav31

ings, the audit should be primarily concerned with ascertaining the validity of
the estimate of direct labor cost. Secondary attention should be given to such
things as quality, maintenance costs and
indirect labor. If these items are roughly
in accordance with expectations, there is
very little to be gained from auditing
them in great detail.
Data Collection
A major problem in post - completion
audits is to acquire the necessary data
on the actual results of projects, as the
required data may not be normally available in the accounting system of a firm.
Even when the required data are identified with a project at some point in the
accounting system, they may not be summarized in such a way that the results
of the project are available.
Methods of overcoming problems in
obtaining data on results of projects depend, in part, on the reason that the necessary data are not available. Whe n a
logical basis for direct identification with
a project does exist or when the data
are identified with a project but not summarized to indicate its results, special
records can be established to provide the
data. If special records are not established, appropriate special analyses and
judgment must be used to determine the
results of projects. Overcoming the problems in obtaining the required data is
more important in audits to improve future decisions than in audits for other
purposes.
Regardless of whether a project is
large enough to have its own permanent
accounts, the audit can be executed
more efficiently if it is planned for at the
time of the justification study. When
this is done, the data in the study can be
presented in such a way tha t the y a re
more readily audited. Accounting data
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are not usually generated in a manner
that facilitates a consistent comparison
and some ingenuity may be called for in
making data - gathering plans for a post completion audit.
Summary
There are three important reasons for
conducting post - completion audits. First,
is to improve future decisions either by
improving forecasting procedures or by
improving individual judgment. In audits
of this type, the important problem is to
secure accurate data on the actual results
of the projects being reviewed.
The second reason is to ensure realistic estimates by sponsors of projects. In
audits of this type, the emphasis is on
the project evaluators. The important
problem faced by management is a human relations problem.
The third reason is to improve operating performance. An important problem
is the difficulty of interpreting the difference between actual and estimated performance in a single case. Management
must balance the cost of pursuing insignificant variations with the potential loss
of benefits from failure to discover the
possibility of significant improvement in
a project's performance.
The problems and requirements of the
post - completion audit require that management clearly define the objectives of
its audits before the audit procedures are
established. However, as the majority of
audits are of direct financial interest,
being profit- oriented, the mathematical
model presented will produce the correct results. Management has a model
for conducting post - completion audits.
Successful application of the method can
result in a powerful assist to top management in its basic functions of planning and control.
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Post Audit of Capital Expenditures
If }, JO H N V. VAN P ELT, I I I
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ESSENTIAL element in the man agement planning cycle is the comparison of actual performance with the
original plan. Such a comparison serves
two purposes. It provides a check on the
validity of the original management decision, and it serves as a signal that
corrective action may be called for in
the event that actual results fail to measure up to those that were originally
projected.
This concept is quite generally applied
by companies that prepare periodic
profit plans. Companies that prepare
merchandising plans for new products
or marketing campaigns continually test
actual performance against the original
program. However, more companies will
go through detailed evaluations and justifications of capital expenditure projects
than will ultimately make post audits of
actual performance against the original
projections.
There are reasons for this difference
in approach. In many companies, evaluations are required for all capital expenditures, or all capital expenditures over
certain levels, irrespective of the nature
of the project. Unfortunately, some of
the evaluations are not very meaningful
since expenditures for replacements of-

ten are really subject to measurement.
Besides, many capital expenditures are
made to produce benefits that are truly
intangible, such as items that improve
public or employee relations. Finally,
there is a finality of commitment insofar
as funds invested in capital programs are
concerned and, once made, an investment is usually difficult to liquidate. Furthermore, if an investment is really unprofitable, a post audit is not essential to
disclose the fact. Under such conditions,
the corrective action that may be available is often limited to finding some
alternative use for the assets.
Despite the foregoing restrictions on
the utility of a post audit of capital expenditures, it should be made whenever
meaningful analysis is possible. Obviously, this means that a valid evaluation of
the original proposal should be available
and that normal replacement programs
and intangible projects would have to
be excluded.
In order to show how post audits have
been made in one instance, this paper
will explain the approach which has
been used by Vulcan Materials Company.
Relevant Data About the Company
Vulcan Materials Company consists of
eight operating divisions. Six of these
are in construction materials fields, pro-

JOHN V. Van PELT, III, CPA, Birmingham Chapter (Boston 1948), is Vice President — Finance and Controller of Vulcan Materials Company, Birmingham, Ala. Formerly Controller for the Kendall Company, Walpole, Mass., he also
served in the Navy, from which he retired with the rank of
Lieutenant Commander, and has had experience in public
accounting. Mr. van Pelt was graduated from Columbia College and attended Columbia Law School, New York, N.Y.
He is a previous contributor to MANAGEMENT ACCOUNTING.
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ducing and selling aggregates and concrete products. This industry is highly
seasonal with significant variations in
the monthly levels of b oth receivables
and inventories. The company has one
chemical division producing industrial
chemicals. A metallics division is engaged primarily in the reclamation of
metals from tinplate scrap and other
sources. The divisions operate approximately 135 plants. The fixed assets accounts are carried at a gross cost of approximately $145,000,000 and include
over 750,000 items which are classified
as retirement units by the company.
The company measures the performance of its divisions in terms of return
on average gross investment which is
computed on the basis of the investment
at the end of each month. Gross investment consists of the total of undepreciated cost of fixed assets, current assets,
miscellaneous investments, and deferred
charges which are reflected on the divisions' books. The base is not reduced for
depreciation reserves or any liabilities.
Earnings before taxes on income, as
shown by the books of the division, are
used in the rate of return calculation. In
the determination of earnings, division
operations are not charged with any allocations of corporate overhead, taxes
based on income, or financing charges.
The management adheres to the theory
that a manager should be measured only
in terms of that which he can control.
The management feels that preform ance objectives should be coordinated.
The simplest method of ensuring this is
to state the bases against which measurements are made and the records of performance in terms of those financial
data which are reflected on the books. It
is for this reason that simple averages
are used in computing investment with
no weighting for the time value of
money. Few adjustments are necessary
to compare earnings performance with
the original plan. It is simple to identify
the position that earlier projects occupy
in each annual operating plan and the
contribution such projects make to the
34

return of that year. A monthly average
in computing the investment base gives
proper consideration to the seasonal factor in the construction materials industry.
In two situations, actual operating results are not reflected in the same context as the original justification for the
expenditure. When property acquisitions
are financed by lease commitments they
are treated for justification purposes as
property, whether or not accounting
rules require that the assets be recorded
in the financial statements. In the company's chemical operations, products
within a plant are transferred between
production centers at cost. Some of the
products so transferred are merchantable. In justifying betterments in chemical
operations for the purpose of upgrading
a lower value product, the product to be
u p gr a d ed i s ch a r ge d in to t he j u sti fi ca ti on

statements at market or realizable value.
The company's financing program is
a coordinated entity and the management feels that operating people should
be kept away from this area. To charge
a division for cost of money induces all
of the wrong pressures on those who
should be sticking to the production and
sale of goods.
T he Pr ocedu re
T h e c o m p a n y ' s p r o c e d u r e ent itl ed
" Au t h o r i z a t i o n a n d C o n t r o l of Ca pi t a l ,

Investment and Major Lease Projects"
contains a section providing for post audit of major projects.
Projects to be audited under the requirements of the procedure are those
with an authorization in excess of $75,000 and which are profit adding as opposed to pure replacements. Another
proviso is that a post audit may not be
a requirement if the operating results of
the project cannot be segregated in the
accounting records except by resort to
a series of allocations. The operating
results referred to are at the plant level
since, as indicated hereafter, selling, administrative and general expenses are
generally nothing more than an allocaMANAGEMENTACCOUNTING

tion in both the original justification for
the expenditure and in the actual results.
Comment is necessary to describe the
handling in those situations where the
book accounting does not conform to the
presentation in the justification. In the
chemical division where salable product
is transferred at cost for further processing, the actual results are restated for
post audit purposes to a market value
basis to conform to the presentation in
the original justification. In the case of
major lease projects where justification is
on an ownership basis but where the
book accounting does not reflect the assets involved as acquired, the justification is restated to conform to the book
handling for post audit purposes. The
restatement involves only the portion of
the investment financed by the lessor so
that any company additions to the leased
properties or the amount of working
capital provided are treated as shown in
the justification and as shown on the
books. No restatement is made of operating results, which may tend to penalize
the actual performance to the extent that
an interest factor is included in the
rental payment.
The procedure places the responsibility of conducting the post audits on the
divisions. For those projects which are
due to b e audite d after the close of a
given year, the divisions are required to
submit two copies of each audit report
to the Corporate Office no later than
March 31st. The post audit reports are
subject to verification by the internal
audit staff. No copies of audits made by
diivsions of projects below the required
levels are furnished to the Corporate Office and, as subsequently indicated, such
post audit activity is very limited in extent.
The scheduling of post audits requires
that all projects subject to post audit under the rules described above shall be
reviewed at the end of the first and third
years. Those projects which involve an
authorized expenditure of $150,000 are
subject to an additional audit at the end
of the fifth year. For purposes of this
NOVENIBER1967

scheduling, the first year is defined as
the first full calendar year following the
completion date of the project.
The Report
The post audit report consists of three
forms. Part One (Exhibit 1) contains a
narrative review of the project. The narrative should explain variations in investment, profitability and return, as
well as any steps that are being taken
to correct unfavorable variations. The
narrative should also attempt to forecast
future trends in the project.
Parts Two and Three (Exhibits 2 and
3) set forth investment and operating
data. The predicted information is taken
directly from the related project evaluation forms. Actual amounts are taken
from the divisional accounts.
There is a major problem that has
never been adequately resolved. Generally, the original evaluations for projects involving improved levels of sales
include selling, administrative and general expenses based on either a percentage equivalent to the recent historical
experience of the division or an estimate
of incremental selling, administrative
and general expense costs attributable to
the project. In order to get a fair approximation of return from the proposed
project, this step was essential. However,
the actual selling, administrative and
general expense cannot be segregated except in isolated situations where major
new markets are being penetrated.
In order to cope with this problem,
two approaches have been tried. Initially, the predicted figures were adjusted
to eliminate selling, administrative and
general expenses. This treatment produced a comparison in terms of return
but at an artificially high level. More recently, the audits have carried forward
into the actual columns the same
amounts of selling, administrative and
general expense that were originally
shown. The only justification for this
treatment is that the resultant return figures are at more reasonable levels.
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In June of each year, the Corporate
Office makes a presentation to the Board
of Directors on a summary basis of selected projects covering authorizations of
more than $150,000 which were subject
to a scheduled post audit. The format
presented to the board (Exhibit 4) is designed to show information for the last
two years of operation and accumulated
results to date. The data, which is shown
on slides and accompanied by a verbal
commentary, does not attempt to detail
the investment or earnings composition
but is limited to significant figures.
In addition to showing some fifteen to
eighteen projects at each of these sessions, the results of all projects shown
are summarized in terms of total projected and actual return, to give the
board an overall indication of the extent
to which the original predictions have
been matched. The composite return on
all presented projects is compared with
a comparable figure for total divisional
performance to determine if the particular projects performed better or worse
than the company as a whole.
A review of historical experience indicates that new installations are invari-
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ably underestimated in terms of total
cost and required shakedown time. On
incremental investments made to already
existent operations, the levels of profitability are usually significantly underestimated. However, the disclosure of this
experience has enabled the corporate
management to counsel with the divisional personnel with the view of developing more complete plans based upon
definitive research with the result that
predictions are becoming more reliable.
Additionally, the instances in which unplanned investments arise are diminishing in number.
The Benefits
The benefits of post audit have so far
been limited to improvement in techniques. While performance of divisional
measured against return
management
which is budgeted annually, no weighting has been given to the longer range
projections which are the essence of
major capital investments. Obviously,
the introduction of such weighting in
the performance measurement standard
is an ultimate objective of the post audit
program. However, there is no target
date established by the management for
this step.
is
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The Make -or -Buy Decision —A Case Study
By GI BS ON E. MITCHELL
Robinson Chemical Works has
the option to purchase the small
operations of Carpenter Corporation, a
manufacturer of an excellent quality
earth called Opium. The opium extraction is a difficult and relatively new
process. Not more than ten companies
presently manufacture opium.
Opium is used by The Robinson
Chemical Works as a major constituent
in the manufacture of Quesent Phosphor. This phosphor has triggered a
tremendous acceptance of fluorescent
lighting in homes today because of the
"natural look" it gives people and furnishings.
Currently, The Robinson Chemical
Works is purchasing all of the opium
used from outside suppliers. Several
management staff members have shown
concern t hat the company ma ke a decision as to whether to exercise the option to purchase Carpenter Corporation.
The most important aspect to these
members is the agreement that with
the Carpenter Corporation goes the
"know- how."
It is the purpose of this paper to
examine the nature of "know -how" and

T
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its evaluation as an essential step toward
acquisition, along with operational costs.
The Robinson Chemical Works
The Robinson Chemical Works is a
large producer of diversified industrial
and commercial chemicals and closely
allied products. Since 1945 the company's sales volume had grown at a
steady rate until 1964. In 1964 sales
climbed rapidly due to the lighting industry, and the sales volume has expanded since then, with today's sales
being almost five times greater than in
1957.
In 1966 the company remained a
leading producer of chemicals for the
lighting and electronics industries. In
addition, it had diversified its product
line through the manufacture of polyethylene and poly vinyl plastics, anhydrous ammonia for agricultural use, and
a range of specialty fertilizers for commercial use. The company's management had recently approved a plant
expansion program that would include
not only additional plant capacity of
one -half the existing plant, but a new
research lab, and new administrative
offices.
Sales volume for 1966 was $40 million, and the 1967 estimate is $50 mil-
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lion with a net profit before tax projected
at a little better than $11 million. In the
fluorescent phosphor line where Quesent
Phosphor is made, the 1966 sales volume was $9 million, and the 1967 estimate is $15 million with a n et profit
before tax projected at $4.5 million.
This means that of the five major product lines produced by The Robinson
Chemical Works, the fluorescent phosphor line represented 22.5% of all sales
in 1966.
The Option -to- Purchase Agreement
On October 17, 1966 The Robinson
Chemical Works signed a six -month
option -to- purchase agreement with Carpenter Corporation, a manufacturer of
an excellent quality earth called Opium.
Opium is used by The Robinson Chemical Works as a major constituent in
the manufacture of Quesent Phosphor.
The Carpenter Corporation is a small
company located in Syracuse, N. Y.,
and run by Dr. Royner Greene. Dr.
Greene has developed a highly technological extraction process to produce
the quality earth opium from opium
concentrates.
On the same day The Robinson
Chemical Works signed a processing
agreement which committed Carpenter
Corporation to process concentrates
owned by The Robinson Chemical
Works into opium. The purchase of
Carpenter Corporation would give The
Robinson Chemical Works the ability
to produce approximately 1,000 to 3,000 pounds of opium per month, with
expansion capabilities. The purchase
option states that The Robinson Chemical Works has the exclusive right to
purchase the assets of Carpenter Corporation anytime within 180 days for
the price of $138,000, provided that
amount does not increase due to the
addition of equipment or the amount
does not decrease due to a lower amount
in inventory. The inventory value will
be $50 per pound. The Robinson Chemical Works has the right to inspect in42

ventory, assets, books and records of
Carpenter Corporation, and witness
processing of opium concentrates supplied by The Robinson Chemical Works.
The option -to- purchase agreement
further stated that Carpenter Corporation shall not sell, convey, mortgage or
otherwise encumber any part of all the
assets or add equipment or materials
for the use in its business without the
approval of The Robinson Chemical
Works. The option states that Carpenter
Corporation, its employees and officers,
will not disclose to others its processing
know -how which: (1) is to be given to
The Robinson Chemical Works with
this purchase option, (2) is not readily
available from another source, and (3)
is the type of information that gives its
possessors commercial advantage over
competition in the field of opium processing.
Generally, the option states that all
assets, drawings, specifications, patents
and inventories, free of fees or royalties
shall be purchased by The Robinson
Chemical Works. With this purchase,
Carpenter Corporation will not engage
in the United States or Canada, directly
or indirectly, or have financial interest
in any company or individual engaged
in the business of manufacturing opium.
Mr. Cornelius stated that the option
cost The Robinson Chemical Works
$5,000 to execute, but noted that the
company also obtained the right to remove the assets of Carpenter Corporation from its place of business should
it elect to accept the option.
A processing agreement, signed on
the same day, for th e d ura tion of t he
purchase option, was created where
Carpenter Corporation agreed to devote
its entire opium production facilities to
processing opium concentrates, owned
by The Robinson Chemical Works, at a
price of $35,000 per pound of opium
produced. The yield would be approximately one pound of opium from every
one and one -third pound of concentrate.
Mr. Cornelius called on Mr. Ralph
MANAGEMENTACCOUNTING

Thayer, chief engineer for The Robinson Chemical Works, who reminded
Mr. Cornelius that by exercising the
option to purchase, the company would
obtain the services of Dr. Royner
Greene, a renowned expert in the field
of earths, as a condition of the sale. He
asserted that Dr. Greene would not be
available to assist our competitors in
the field, and that by having Dr. Greene
as a consultant could influence engineers to seek employment with The
Robinson Chemical Works.
Obtaining the services of Dr. Royner
Greene would come about as a result
of the consulting agreement to be signed
by Dr. Greene upon execution of the
purchase option of Carpenter Corporation. Dr. Greene would be employed as
a consultant for a period of three years
at a rate of $300 per day of actual consultation plus all travel expenses. Dr.
Greene states in the agreement that he
will give and use his know -how in the
manufacture of opium, and turn over
all inventories concerned with or actually practiced during the period of consulting services. This agreement would
be renewable for five one year periods
after the expiration of the present
agreement.
The Study
Early in January 1967, Mr. Scott
Cornelius, controller of the Robinson
Chemical Works, was asked by the
president of the company, Mr. Robert
Woodrow, to study the option- to -purchase proposal of the Carpenter Corporation, and prepare a report to be
presented to the management staff on
March 2, 1967. Mr. Cornelius would
be asked to make a recommendation as
to whether the option -to- purchase agreement should be exercised.
In preparing his study, Mr. Cornelius
noted that The Robinson Chemical
Works was seeking to lower the price
of opium, a major constituent in the
manufacture of Quesent Phosphor
which has an expected future economic
life of ten years.
NOVEMBER 1967

The Carpenter Corporation's operation will integrate well with those of
The Robinson Chemical Works. The
option -to- purchase agreement states an
asking price of $138,000 with the following breakdown:
Inventories
Fixed assets
Know -how
Total

$64,000
51,000
23,000
$138,000

The alternatives available to The
Robinson Chemical Works, as Mr. Cornelius looks at it, are to attempt to
secure good purchase contracts with
opium suppliers to maintain a readily
available source of the raw material at
a stable price, or to try and develop a
process like that of Carpenter Corporation and make opium for their own use.
The last alternative introduces uncertainty and time necessary to achieve a
desired product and production level.
Mr. Frank Fallon, plant manager of
The Robinson Chemical Works, told
Mr. Cornelius that he and his production and engineering staff estimate that
they will use about 90,000 pounds of
opium for the production of Quesent
Phosphor during 1967. The average
price will be approximately $50 per
pound, resulting in purchases totaling
over $4 million for the year. He further
estimates the usage of opium is expected
to increase in 1968 and subsequent
years, while the average price per pound
will decrease. He feels that some of the
price reduction will come about as a
result of over capacity in the industry.
The purchasing department of the
company feels that they could further
influence this price decrease if the company had the potential capabilities of
producing opium. They further added,
that currently all of the opium used at
East Orange plant is purchased from
outside suppliers. Table A is a four
month forecast of opium purchases
from suppliers:
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Table A
OPIUM PURCHASES 4 -MONTH FORECAST 1967

(In pounds)
Supplier

Cayuga Mines
Michigan Supply
Opium Corporation
Goldsmith Chemical
American Concentrates
Total

Price

January

February

March

April

$45.00
45.00
50.00
65.00
50.00

1,000
2,500
1,000
1,100
1,670

1,000
2,500
1,000
1,100
1,670

1,000
2,500
1,000
1,100
1,670

1,000
3,600
1,000
550
1,670

7,270

7,270

7,270

7,820

Note:

The 1,000 pounds per month from Carpenter Corporation is not included in
this purchase forecast as the raw material is purchased in form of opium
concentrates and then processed for The Robinson Chemical Works by Carpenter Corporation.
Because of the importance of Quesent
Phosphor to The Robinson Chemical
Works, several members of the management staff have recommended that
the company establish a manufacturing
operation to divorce the company from
the present dependence upon outside
suppliers regarding the quality, quantity
and price of opium. They argue that the
purchase of Carpenter Corporation will
permit the establishment of a proven
high quality manufacturing operation
for opium in the fastest most economical manner. They point to the purchase
of know -how, specifically in the services
of Dr. Royner Greene, president of
Carpenter Corporation as a consultant.
They feel that furthermore, establishing
an opium manufacturing process in East
Orange would protect the Company's
position in the lighting industry.
Mr. Cornelius felt that if such an
operation were established the company
would also acquire an efficient means of
recovering opium from Quesent Phosphor scrap for their customers and
themselves. The company is currently
exploring methods to recover opium
from scrap because several large customers of Quesent Phosphor have expressed great concern over the expensive
scrap loss. Customers feel that if The
Robinson Chemical Works could perform a fast and efficient reclamation
service, it would be a great savings in
the industry. He also wondered whether
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this would help attract new customers,
if they could offer such a service and a
potential savings.
Mr. Thayer told Mr. Cornelius that
establishing an opium manufacturing
process would allow the company to
explore various ways of reducing costs
of Quesent Phosphor. He stated that
the operation would give the company
greater flexibility and improved security
regarding developments of new uses of
opium. It is generally believed, in the
industry, that new phosphor developments will be based on opium uses.
As Mr. Cornelius reviewed the information, he felt that the best argument in favor of establishing such an
operation was that it would put The
Robinson Chemical Works in a position
to influence their raw material (opium)
quality and costs. He recalled in 1960
the company went into the business of
manufacturing a varnish that was both
economical to use and was of a quality
to suit the use needed by The Robinson
Chemical Works. Two years ago they
closed down the operation on their
manufacture of varnish because competition had been forced to raise quality
and lower prices to a point where the
company could no longer afford to
manufacture lacquer itself. It was more
economical to purchase it from large
manufacturers. He felt that prices had
been lowered because of technological
advancements and because The RobinMANAGEMENTACCOUNTING

son Chemical Works, a large user of
varnish, began manufacture of the
product.
Discussing the problem with the purchasing department, Mr. Cornelius was
told that by having the potential to produce opium could influence negotiations
as much as $5 per pound. He noted that
a reduction of $1 per pound in costs

would be a great savings to the company.
In reviewing operational costs of the
Carpenter Corporation, Mr. Cornelius
saw that the opium concentrates purchased by The Robinson Chemical
Works for the present processing into
opium were costing his company $18
per pound of contained opium. Exhibit

Cost Per Pound of Opium
Prod uct ion :

1 , 0 0 0 p ou n d s p e r a v e r a g e mont h

Materials
Opium c o n c e n t r a t e s
Al c o h o l
Aci d
Sul phat e
Total mate rial cost s
D i r e c t La b o r
$ 7 , 0 0 0 p e r mo n t h .

Total
Lb .
$23. 40
10.50
1.91
2. 35
$38.16

Av e r a g e p r o d u c t i o n i s 1 0 0 0 l b s . $ 7 . 0 0

Ove r h e a d
T o t a l M on t h l y
Tel ephone
$ 160
Ga s , w a t e r , e l e c t r i c i t y
1,000
Mai nt enance
300
In s u r a n c e - - f i r e & l i a b .
300
Re n t
200
D e i o n i z e d Wa t e r
280
Ge n . s u p p l i e s , l a u n d r y , e t c .
470
Tax es
200
Fringe b e n e fi t s
400
Ad mi n i s t r a t i ve
450
De pr ecia ti on
67 0
$4, 430
+ 1, 000 l b s . 4. 43
Tot a l manufacturing cos t
$49.59
L e s s c o s t of o p i u n c o n c e n t r a t e s

23. 40
$26.19

P r o c e s s i n g c h a r g e t o The Ro b i n s o n Ch e m i c a l Works $ 3 3 . 2 5
EXHIBIT 1
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1 shows a breakdown of costs for processing opium for the Carpenter Corporation.

Solution To The Decision Problem

The major factor to be considered in
this decision problem is that the fundaThe general sales manager for The mental asset sought, as in so many acRobinson Chemical Works told Mr. quisitions, is market position, its related
Cornelius that the future was very know -how, and technological capabilibright and that he was very optimistic ties.
as to the Quesent Phosphor sales. He
The Robinson Chemical Works can
felt we had just begun to crack the mar- either (1) buy the market position and
ket. He gave him the four -month fore- with it the marketing organization and
cast of sales and pointed out the increase its know -how, along with the plant
in the sales forecast over budgeted sales manufacturing and technological skill,
in the fluorescent phosphor line.
or (2) make it by duplicating the physMr. Cornelius also felt that he should ical assets, and then pursue a program
obtain some costs of relocating the ex- to research and develop a process equal
isting facilities of Carpenter Corpora- to that of the Carpenter Corporation.
tion at Syracuse if they should decide to A third alternative, also available, is to
relocate the Carpenter Corporation in attempt to secure good purchase conEast Orange. The industrial engineering tracts with opium suppliers to maintain
department gave the following cost a readily available source of the raw
material at a stable price.
estimates:
The problem is further directed to
Dismantle and transport
the decision as to how much is know equipment
$ 5,000 how worth. As some of the staff memRenovate existing plant area
15,000
Install equipment at new site
10,000 bers expressed to the president and
controller, the purchase of Carpenter
Total
$30,000 Corporation will permit the establishment of a proven high quality manufacThe industrial engineering depart- turing operation for opium in the fastest
ment told him these costs were obtained most economical manner. They speby comparing dismantling and reloca- cifically point to the know -how in the
tion costs of the TV phosphor plant
services of Dr. Greene. A condition of
from Syracuse to East Orange in 1963. the option -to- purchase agreement is Dr.
Renovation of plant area was estimated Greene's signing the consulting agreeby physically picking a site for the opment.
eration in East Orange.
In comparison, The Robinson ChemMr. Cornelius discussed the Carpen- ical Works started in 1945 on just the
ter Corporation case with members of same basis as is presented in the acquithe accounting and research depart- sition of the Carpenter Corporation.
ments, and together they came up with That is, The Robinson Chemical Works
an estimated cost per pound of opium started out as a manufacturer of lamps
if The Robinson Chemical Works were and sign tubing and acquired the Swift
to take over operations at Syracuse. Lamp Company which had the manuThey decided to base it on a production facturing and technological ability and
of 3,000 pounds per month because at know -how, in Mr. Swift, to produce
the level of 1,000 pounds per month the lamp powders needed as raw materials
operation would not begin to supply by the company in their process. From
the needs of the company. Engineering this point they expanded the product
personnel felt that the operation lended and market of the former Swift Lamp,
itself to readily being scaled up. So pro- and grew. This same pattern or path can
duction was estimated at 3,000 pounds be projected for the acquisition of Carper month. See Exhibit 2.
penter Corporation.
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Estimated Cost Per Pound of Opium
Production:

3,000 pounds per average month

Materials
Opium concentrates
Alcohol
Acid
Sulphate
Total material costs

Total
/Lb.
$23.40
10.50
1.91
2.35
$38.16

Direct Labor
$15,000 Per Month.

$ 5.00

Average production 3,000 lbs.

Total /Month
$ 200
3,000
900
500
200
840
940
500
1,100
900
670
$9,750 + 3,000 lbs.
Total manufacturing costs

Overhead
Telephone
Gas, water, electricity
Maintenance
Insurance, fire & liab.
Rent
Deionized water
General supplies
Taxes
Fringe benefits
Administrative
Depreciation

Less cost of opium concentrates
Processing charge (The Robinson Chemical
Works is currently paying)
Savings

3.25
$46.41
23.40
$23.01
33.25
$10.24

EXHIBIT 2

One of the management staff members said that by establishing a company owned manufacturing operation . to produce opium would divorce the company
from the present dependence upon outside suppliers regarding the quality,
quantity and price. Unless the company
were to expand the operations considerably in the future, 1,000 pounds of prodNOVEMBER1967

uction a month would not begin to make
them independent from outside suppliers, since the four -month forecast of
opium purchases shows average monthly
purchases of 7,270 pounds with an increase in April. 90,000 pounds for 1967
is an average of 7,500 pounds per month.
Exhibit 2 shows an estimated cost per
pound of opium produced by The
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Solution to Acquisition of Carpenter Corporation
Amount
before tax

Amount
after tax

$74,000

$74,000

Inflows
$74,000
Depreciation
P.V. of outflows after depreciation

$37,000

Outflows
Investment in
Carpenter Corp

Savings
1) 1,000
2) 3,000
3) 4,000
4) 5,000

lbs.
lbs.
lbs.
lbs.

x 7.05*
x 10.24 **
x 10.24
x 10.24

7,050
30,720
40,960
51,200

Net present value of investment
1)
2)
3)
4)

1,000
3,000
4,000
5,000

Lbs.
Lbs.
Lbs.
Lbs.

3,525
15,360
20,480
25,600

Year event
occurs

Present value
factor @ 8%
1.00

1 -10

1
1
1
1

-10
-10
-10
-10

$74,000

.463

$17,131
JL6 869

6.71
6.71
6.71
6.71

P.V.Savings

P.V. Costs

$ 23,653
103,066
137,421
171,776

$56,869
56,869
56,869
56,869

Present
value

$ 23,653
103,066
137,421
171,776

Net P.V.
$(33,216)
46,197
80,552
114,907

* The $7.05 per pound savings is from Exhibit 1. The difference between cost to
produce a pound at 1,000 pound production and the charge currently being paid
to Carpenter Corporation.

* *The $10.24 per pound savings is from Exhibit 2. It is assumed that at the
higher production levels the savings will be at least $10.24 per pound.

EXHIBIT 3

Robinson Chemical Works.
Evaluating the initial investment of
$138,000, inventories represent $64,000
or almost 50% of the total. The purchase agreement stated that inventories
of opium would be valued at $50 per
pound, and this represents 1,280 pounds
that could be bought on the open market and thus should not be valued in
the initial investment because it is finished goods that The Robinson Chemical Works can use in their operations
for Quesent Phosphor.
Exhibit 3 is a solution to the acquisition of Carpenter Corporation using net
present value of investment. In this
solution the investment in Carpenter
Corporation is $138,000 minus $64,000
(Inventories) or $74,000 Net Investment with an economic life of ten years.
This investment of $74,000 includes
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$23,000 of know -how which would be
written off over the ten year period. Net
present value of investment shows that
the investment is favorable at the production level of 3,000 pounds.
We see that at the 1,000 pound production level the net present value of
investment is unfavorable, and thus the
acquisition would be dropped. However, at the proposed 3,000 pound per
month level of operation by The Robinson Chemical Works, the net present
value of investment is favorable and
Carpenter Corporation should be acquired by The Robinson Chemical
Works.
It is noted that at a level of production between 1,000 pounds and 3,000
pounds per month the net present value
will be zero. The Robinson Chemical
Works would require some margin of
MANAGEMENTACCOUNTING

safety over the breakeven point as
more risk is involved in making the
$74,000 net investment rather than the
alternative to buy the raw material
opium.
This solution drops out the $64,000
of inventory, but does not pick up the
initial $5,000 paid to execute the option to- purchase agreement because the $5;
000 is sunk whether the Carpenter
Corporation is acquired or not, and
therefore should have no bearing on
the acquisition. This solution does not
show the increased savings at production levels higher than 3,000 pounds
per month, but it is assumed that they
will be as high as the proposed level.
Another factor to be considered at
this point is that the purchasing department has stated that by having the potential to produce opium could influence
negotiations as much as $5 per pound.
Even $1 per pound would represent an
additional $90,000 savings, and the
present value of this would be $77,130
a t a cost of capital figure of 8% for
the second year. It is assumed that it
will be one year before the effect will
be felt, and then another year before
the $90,000 could be estimated as
saved.
Additional considerations would be
that if The Robinson Chemical Works
exercised the option to purchase Carpenter Corporation, they would obtain
the know -how and some equipment that
would permit the establishment of a
manufacturing plant in East Orange,
capable of processing at least 3,000
pounds of excellent quality opium per
month. This process would lend itself to
rapid scale -up to produce quantities dictated by economic or technological
reasons. This process would also enable
the company to extract opium from
Quesent Phosphor scrap for their cusomers and themselves.
Establishing a plant at East Orange
site has been estimated to cost about
$5,000 to dismantle equipment in Syracuse, and transport it to East Orange.
NOVEMBER 1967

An additional $10,000 will be needed
to install the Carpenter Corporation
equipment, and approximately $15,000
to renovate an area to establish a plant.
This $30,000 should not be considered in the acquisition of Carpenter
Corporation because it is another problem in itself. That is, it would be relevant in the decision to keep the plant at
the present site in Syracuse or bring it
closer to company operations.
To this question it must be realized
that the $15,000 to renovate and the
$10,000 to install equipment would be
spent if The Robinson Chemical Works
were to try and duplicate the facilities
of the Carpenter Corporation in order
to gain the ability to produce opium
without having acquired Carpenter Corporation. Thus we are considering $5,000 expense to move existing facilities,
which would be minor to the savings
that would come about from having all
of the Company's engineers and scientists available to consult on the production of opium.
Evaluating the acquisition of Carpenter Corporation further, staff members
have stated that by having such a facility, the company could explore various
ways of reducing costs of Quesent Phosphor. Engineers have found that by improving the quality of opium, they are
able to reduce the amount of phosphor
needed to obtain the desired brightness
and color. Having a facility to produce
opium would allow them to produce
various purity levels of opium to optimize their efforts to produce the highest
quality phosphor at the lowest cost.
The chief engineer for The Robinson
Chemical Works stated that the opium
operation would give the company
greater flexibility and improved security
regarding developments of new uses of
opium. Currently the company purchases all its opium from outside suppliers. Having the ability to produce
opium would permit the company to
produce and evaluate the technical and
economic benefits of using high purity
opium. The facility would also provide
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the company with an opportunity to
respond rapidly to any new developments based on opium uses.
Another approach to the decision to
make or b uy op ium is to ask , can the
opium be made by The Robinson
Chemical Works cheaper than they can
buy it? For one thing, they can certainly
scale -up the operation and make more
of the opium and thus hopefully reduce
the unit cost. In the option -to- purchase
agreement was the clause allowing the
compa n y t o b e move d t o a new location. This would most likely be East
Orange where all the plant facilities are
located and the opium operation could
then be worked in with similar operations.

In comparison, this cost would be less
than the salaries of several scientists
that would be required to research and
develop a method equal to that process
now offered in the sale of Carpenter
Corporation. Dr. Greene's services
would be utilized to develop new uses
for opium and therefore a dollar value
cannot justifiably be put on his value.
If new uses were developed for opium,
their worth at this time could not be
valued.
It all boils down to know - how —how
much is it worth? The Robinson Chemical Works could certainly duplicate
the equipment because in the option
agreement it states they will help Carpenter Corporation select equipment.
The Robinson Chemical Works has
engineers and scientists already employed by the nature of their business,
so it means that what they are deciding
to purchase
the process and know how.
is

The savings depend upon the volume
The Robinson Chemical Works is able
to achieve. Exhibit 2 shows the estimated cost per pound of opium if The
Robinson Chemical Works were to take
over operation of the Carpenter Corporation. The first step would be to increase the production or scale -up to
3,000 pounds of production per month.
The savings then would come in labor
and overhead costs. The net result
would be a $10.24 per pound savings
over present tolling charge.

fee must be considered as a cost in this
decision. Assuming the company would
need his services extensively in the first
year, approximately 13 weeks, at $1500
per week, there would be a total cost of
$19,500 the first year. This is the additional cost of know -how that management speaks of when they refer to the
services of Dr. Greene.

If the operations were relocated in
East Orange, overhead and direct labor
should go down. The reason for this is
that modernization of present facilities
would compensate for the rent. Gas,
water and electricity should be less because of large volume usage. The plant
would have its own maintenance men.
Insurance would already cover the new
operation, taxes would be prorated to
new operation, but no new taxes would
be created. Administrative overhead
would be less because the whole plant
administrative team would be working
for the product. Another factor to be
considered would be, with larger volume, possible better price on raw materials.
Still another factor is the consulting
fee of Dr . Greene. The $300 per day
50

Solution
It is recommended that The Robinson Chemical Works exercise its option
to purchase Carpenter Corporation for
the agreed upon price of $138,000.
The acquisition has been proven by
the net present value method to be economical at the 3,000 pound per month
level. Based on the decision to make or
buy, it is the fastest and most economical means of establishing a usable
facility at the East Orange location. The
company would be obtaining a known
and established process. The process has
produced opium that is better than material received from other sources. The
equipment and know -how would be
MANAGEMENTACCOUNTING

available at once, and this would put
aside the need for costly exploratory
effort to develop a workable process.

higher, the alternative to buy raw materials would be the better decision.

The company would have the consulting services of Dr. Royner Greene,
a renowned expert in the field of opium,
available for up to three years as a condition of the sale. By the same token,
Dr. Greene would not be available to
assist their competitors in the field of
opium. The cost of his services would
be less than that of the salaries of several scientists trying to develop a similar
process.

This paper has treated know -how as
a payment for reducing uncertainty and
time necessary to achieve a desired
profit goal. This concept affords an
economic basis for evaluating the suitability of the asking price for know -how.
Finally it leads to a logical basis for
capitalizing know -how as a prepayment
for services, to be written off over the
planned period of benefit. The make
approach introduces know -how which
would be capitalized at acquisition without regard to the nature of the asset
given up to acquire Carpenter Corporation.
The know -how has been evaluated as
a payment for avoiding the risk of time
and the uncertainty of achieving the
objective of having the capability to
produce opium.

In this case, know -how has been
treated as an asset worthy of a valuation. To test the value of know -how, the
net present value of investment was
used to derive whether the know -how
had a fair value. Exhibit 3 shows the
weighted advantage of acquiring the
Carpenter Corporation. If the asking
price for know -how had been much
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Conclusion
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The Accountant's Role in Value Analysis
By DONALD E. LOESCH
an d H ARLAN BANI STER

VALU
E ANALYSISis a discipline and a
group of techniques which if practiced as a "way of life" by all cost
generating personnel will result in providing necessary function at minimum
cost with no sacrifice of quality or performance. It is now almost 20 years old
and is no longer on trial. In fact, it will
outlive many companies both large and
small that choose to ignore it.
The 3 -5 -5 Procedure
It is a discipline about which a great
deal has been written and much more
discussed. We will list only the important elements in this article in what
we call a 3 -5 -5 procedure.

The numeral 3 serves to focus our
attention immediately on the function
of the product and each of its components. It consists of three steps:
1. Identify the function.
2. Evaluate the function.
3. Cause functional alternatives to
be developed.
Any useful product has a prime function. This can readily be defined with
a two -word (verb and noun) definition
such as "provide traction." In addition,
secondary functions may be involved
and should be defined. Since value is
a relative measure rather than an absolute measure, a comparison method
must be used in evaluating the function.
If there is no comparison, there is no
evaluation.
In the search for alternatives, attention must be constantly focused on
function.

DON AL D E . LO ESC H, Pe or ia Cha pter 1 95 7, is Ch ie f Co st
Accountant for Caterpillar Tractor Co ., Peoria, 111. Mr.
Loesch receive d a B.S . degre e from the University of Illinois,
Urbana, Ill.

H AR L AN BANIST ER is a Va lu e Analysis Engineer for
Caterpillar Tractor Co., Peoria, 111. Mr. Banister attended
Pennsy lvania State Unive rsity, Un iv ersity Park, Pa. an d th e
University of Illinois, Urbana, Ill.
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The second numeral in the procedure
refers to a questioning attitude and the
requirement that valid and complete
answers be developed to the following
five questions:
1.
2.
3.
4.
5.

What is it?
What does it do?
What does it cost?
What else will do the job?
What does that cost?

The third numeral describes the value
analysis job plan and provides a formalized structure for improving the product. It consists of five steps as follows:
1. Information.
2. Innovation.
3. Analysis.
4. Planning.
5. Action.
The two main points that value analysis stresses are function and value, and
it is not a trade -off to alter cost or
performance. In other words, value
analysis makes required function or
performance a constant method rather
than a variable. Consequently, the required function may not be altered as
a means of reducing cost.
Basically, value analysis asks, "What
is the function of a product in question
and what is its value ?" Does its cost
outweigh its functional worth and, if
so, how can we reduce the cost without
sacrificing quality or performance?
The Accountant's Contribution
This value analysis technique however is no exciting revolutionary tool
for accountants because they have been
practicing similar techniques over the
years in their search for profit improvement. The questions:
1. What is it?
2. What does it do?
3. What does it cost?
4. What else will do the job?
5. What does that cost?
have or should have been the vocabulary of accountants for many years.
NOVEMBER 1967

With the rather recent ranking of
value analysis as an important management tool, much of th is t yp e of work
was relegated to specialists in other
fields who were not as familiar with
this technical accounting approach to
profit improvement. As a result of this
introduction of new specialists into the
field, it has become extremely important
for accountants to back them up in
many different ways to help effect the
benefits which can arise from a value
analysis type approach.
The contributions which the accountants may make to the value analysis
teams can be grouped into the following
categories:
1.
2.
3.
4.

Providing good proper costs fast.
Selecting candidates for analysis.
Establishing guidelines.
Establishing target costs.

Providing good proper costs fast is
a necessity for an efficient value analysis effort. In order to provide good cost
data, it may be necessary and quite
practical, in this computer era, to find
better methods of identifying labor, inefficiency, scrap, overhead, etc., to product. No longer should the accountants
be content with broad averaging types
of cost allocations which do not adequately portray costs for a particular
product.
A changeover in cost accounting systems may not appear to be practical or
feasible at first blush but this should not
deter us. We should begin to set up our
record - keeping so that sometime we will
be i n a posit ion to establish a system
which will provide good cost information. In doing this, we should continue
to analyze the cost of obtaining additional refinements. We might find that
we need better record - keeping for only
a few major costs to get the necessary
sophistication and reliability.
Next, accountants must be familiar
with the purposes for which the value
analysis team is using cost data. In some
cases, it might be appropriate to use
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variable manufacturing costs. For other
decisions, it might be appropriate to
use out -of- pocket or total manufacturing cost including period expenses. In
still other cases, possibly total cost is
best to use.
It is quite easy for a cost analyst to
merely furnish the type of cost requested by another department for a
particular decision without really asking
more about how it is to be used. Many
times this is due to the volume of work
and other times due to the inexperience
of the analyst. However, accountants
are shirking their responsibilities as accountants, if t hey do not question the
application of the cost; for they are in
the best position to know and determine
the proper cost to be used for the particular decision.
Accountants must be in a position to
provide costs fast. When this is not
done, too many decisions are made
without the benefit of cost information
or made based on inaccurate or inappropriate data developed outside of the
accounting department.
It should be possible, especially in
this computer era, to furnish any cost
user with any type of a cost at any level
of manufacture within twenty -four
hours. If we are not presently meeting
this schedule, we should establish it as
a short -term goal. Much of the success
of business today is due to its ability to
make good decisions fast.
Selecting candidates for analysis is
also a necessity for an efficient value
analysis effort. This can be accomplished in several ways.
One approach would be to list out
for each product in descending dollar
order the value added in the manufacturing processes extended by the annual
Rough weight
Finished weight
Finished length
Wall thickness
Material cost
Machining cost
Total variable
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usage. Many dollar savings can be obtained in those products which have a
high value -added relationship to total
cost based on annual usage.
This same selection technique holds
true for purchased finished items. More
savings will be possible in the high dollar usage items. As an example, a common bolt which costs only 10¢ but is
used 1,000,000 times a year can produce a considerable savings ( $10,000
per year) even if a penny is lopped off
its cost. However, a 10¢ item that is
used 10,000 times in a year will not
yield this savings even if 9¢ is lopped
off its cost.
Another approach would be to review
the costs of producing similar types of
products and attempt to point out those
areas where costs depart considerably.
Exhibit 1 is an example of an investigation that might be made by accountants along these lines. First material
specifications and costs could be listed
and then analyzed. In Exhibit 1, it
would be easy to see that the material
cost of Product B was out of line and
should be reviewed further. Next, a
comparison of machining costs could be
made. It would be obvious that the
costs for products D and E are excessive when compared to the other products. In addition, the machining scrap
loss on Product A would appear considerably in excess of that on the others.
After the comparisons are made and
differences noted, the accountant should
ask pertinent questions regarding designs, machine tools used, etc. As an
example, he could ask the following
questions:
1. Product B is larger, heavier and
costlier than comparable Product A,
as shown by the following statistics:

60.0#k
39.5#
14.0"
.498"
$11.592
6.530

63.5#
46.3#k
14.4"
.623"
$13.682
5.423

105.8%
117.2%
102.7%
125.0%
118.0%
83.0%

$18.122

$19.105

105.4%
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z

(1)

(2 )

(3)

(4 )

(5)

A

B

C

D

E

0

Product

m

ii

H

Annual usage
Material specification

2,850
1E36O

6,650
1E36O

7,375
1E361

7,750
1E36O

4,330
1E36O

Weight - Rough
- Finished
- Removed

60.0011
39.7511
33.8%

63.5011
46.2001
27.2%

28.3010
18.5001
34.6%

24.400/
15.2511
37.5%

18.0011
10.25/1
43.1%

Wall thickness

.498"

.623"

.435"

.373"

.357"

Supplier

V

W

X

Material Cost
Material
Freight
Fixed charge
Total
Material cost per pound
Machining Cost
Mach. lot - Sched. mo's.
Lot setup cost
Unit machining cost
Unit heat treat cost
Unit setup cost
Total machining cost
Scrap loss - Machining

I"
IN

Cost Summary
Material cost
Machining cost
Total

$ 10.780
.396
.416
$ 11.592

$ 13.040
.159
.483
13.682

(a)

Z

6.191
.071
.316
6.578

5.450
.062
.245
5.757

4.010
.045
.281
4.336

.193

.215

.232

.236

.241

250 -1
$170.000

550 -1
166.000

650 -1
167.000

660 -1
167.000

380 -1
106.000

4.495
.627
.301
5.423

2.961
.389
.257
3.607

2.959
.313
.253
3.525

$

$

$

5.046
.801
.683
6.530

F-12.0-/] ( e )
$ 11.592
6.530
$ 18.122

5.7%

13.682
5.423
19.105

5.0%

6.578
3.607
10.185

4.1%

5.757
3.525
9.282

(c )

3.642
.274
.279
4.195

-

V

y

C
m
m
a

4.336
4.195
8.531

(c )

Product B appears out of line in
cost, size and weight. Based on an
overall weight and power relationship of Product B to Product A,
Product B should cost and weigh
about 75% of Product A. If Product
B could be brought in line with
Product A, a cost improvement of
$32,000 per year could be realized.
Wall thickness of Product B is .125"
thicker than Product A. The accountant should ask if thicker walls are
justified on Product B?
2. This design might be found to provide for two slots inside the bore.
This is a costly machining operation.
Accountants should ask, "Is there a
better way of doing it ?"
3. Product E costs $3.642 to machine,
while larger Product D costs only
$2.959 to machine. Could machining
of Product E be reviewed for potential cost improvement of $3,000 per
year?
4. Core drilling and tapping of fill and
bleeder holes might be found to be
performed individually on single
spindle radial drills. The proper question is, "As output volume of these
parts is appreciable, could this function be performed on multiple drills
at a reduced cost ?"
5. Scrap loss appears high on Product
A at 12 %, while smaller sizes range
from 4% to 6% spoilage. This might
be found to be due to differences in
heat treating methods. The accountants should ask, "Could this high
spoilage be reviewed for potential
cost improvement ?"
As a result of this type of review,
value analysis personnel could have a
portion of their work already done for
them, and they could utilize their efforts
in the remaining value analysis techniques.
The contributions noted previously
are important, but the contribution of
accountants in another area might make
these passe. Simply, this contribution
is to make available to the factory and
design engineering people cost information which will allow them to design
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and manufacture product in the most
economical manner.
In other words, the engineer must
have at his disposal yardsticks or guidelines which he can use to cost out various design alternatives. He must know
how much it costs to drill various size
holes by fraction of inches deep, by
type of material, etc.; how much it costs
to mill a certain size surface of certain
material, etc. He must know, too, the
costs of various types of rough materials. He must know the variation in
cost between fabrications, weldments,
etc., and the difference in cost between
castings, forgings and the like.
All of these costs should be readily
available, so that they can be used as
a product is being designed rather than
later.
Factory personnel must also have
similar yardsticks or guidelines available. They need to know machine costs
per hour and operation costs, and must
know the most economical manufacturing method and type of machine when
they are planning their production.
However, as we accountants develop
guidelines, etc., for the factory and design engineering people, we must not
consider our job completed. We must
make certain that these people understand the tools that they have available
for estimating costs and that they are
able to apply them properly. We should
also check this at certain intervals thereafter. In addition, we should not let
these guidelines become obsolete; we
should continue to research and develop
new and better cost estimating techniques.
With these types of guidelines available, value analysis work should be
limited to more or less of a support
check -type approach.
A final contribution would also be
extremely helpful. That would be to
establish target costs for the different
functions performed by various elements of the product. We should be
able to determine the price at which we
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can sell a certain type and size of product. We also know the profit margin
which should prevail. From these we
could derive a total target cost. This
cost could then be broken down to the
functioning elements based on past history, from suppliers' prices, etc. Now
we can begin to design to a target cost.
Summary
In summary, accountants should pro-

vide proper costs fast and should select
candidates for the value analysis effort.
However, in addition to this, they
should help establish guidelines and
target costs so that the most economical designs and manufacturing methods,
routings, etc., will result. A good accounting job in the latter two areas can
conceivably help the value analysis
team save themselves a considerable
amount of work.

Statistical Evaluation of Work -in- Process Inventories
B y Ro n a l d L. Co o mb s *

O

NE OF THE important factors in the

cost -of -sales for a manufacturing
company is the work -in- process inventory. The objective of the evaluation of
the work -in- process (all elements of
cost in the course of being fabricated
into finished products) is to maintain
and assign proper values to inventories
through continuous control and analysis.
The work -in- process evaluation method described herein could best be employed by a manufacturing concern
where (1) a series of similar products
are produced over an extended period
of time, (2) a cost -lot, release or similar method of cost accumulation is used
and (3) learning is a measurable factor.
The hypothetical company viewed in
this paper uses a cost -lot system of cost
accumulation and employs a cost -ofsales method based on an estimated
cost at completion for each contract or
program. The purpose of this is to ob*San Diego Cha pt er 1961. Cost Acco unt ing
Supe rvisor, Ro hr Co rp., Ch ul a Vi sta , Ca li f.
Received a B .B .A . degree in accounting from
Wo o d bu ry College, Los Angeles, Ca li f.
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tain an average cost per unit produced
which is necessary because the cost input is not uniform —it starts out high
in the early stages of production and
gets lower as production continues. The
declining cost input is due to a settled
product configuration and the effect of
the learning process.
The cost system also accumulates certain charges, which, while related to the
production of the product, are incurred
outside of the production phase by other
than production- oriented personnel.
These intangibles are transferred to the
production phase as they are incurred.
Since these items are not subject ' to
production learning, they must be
handled in a special way.
Cost -of -Sales Method
Since the cost -of -sales is based on an
estimated cost at completion, the correctness of the estimate bears a direct
relationship to the correctness of the
work -in- process inventory. (See Exhibit
1.)
The credibility of the estimate is veri57

fied by a projection based on the actual
costs as they are incurred. This may be
accomplished when production has progressed through enough measurable
points ( cost - lots) , so that the actual
costs may be fitted to a curve and projected (or extrapolated ) to th e en d of
the contract or program. (See Exhibit 2.)
If the computed cost -of -sales compares favorably with the estimated cost of- sales, the estimated cost -of -sales is
acceptable and no work-in- process inventory adjustment would be called for.
Any significant difference, however,
would certainly indicate that a close

look should be made at either, or both,
the estimated cost at completion and the
actual costs incurred for possible discrepancies.
The method of obtaining the data
required for the cost-of -sales verification
and work -in- process evaluation consists
of the collection and scheduling of
physical and statistical information, and
the establishment of a cost cutoff date
in order to match the information. One
of the advantages of this method of
inventory evaluation is that only the
identifiable units in the final stage of
production are physically checked and
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counted in order to determine the number of units completed.
Supporting Schedules
The statistical data required is obtained by completing the following series of detailed schedules. The illustrations indicate only the left -hand sides
of the schedules, for the right -hand side
is identical in all of t he schedules —it
consists of the columns for each cost lot plus the total column.
Analysis of Sales by Cost -Lot. Sales
are the basis for computing the cost of
sales (by applying the estimated cost of -sales percentage at completion —Exhibit 1). All data must be adjusted so
as to accurately reflect only the sales
and /or costs relative to the units within
each cost lot:
Schedule #1
1. Actual sales thru (cut -off date)
Adjustment
2. Adjusted actual sales
3. Balance to complete
4. Sales at completion
5. Units at completion
Intangible Transfers are incurred in
a tooling or engineering cost category
and are transferred to production as incurred. The conservative approach to
these charges is to write them off
through cost -of -sales as they are being
transferred into the production category. However, no matter how they are
handled, the amount applicable to the
delivered units is all that is of interest
in this evaluation.
The adjustment is made for each cost lot to either eliminate any existing
work -in- process in excess of units delivered, or to reinstate amounts written
off in excess of units delivered, since
these charges are an integral part of the
cost -of -sales estimate.
Schedule #2
Intangible charges at completion
(estimated)
Units at completion (by lot)
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3. Average intangible charge per unit
(1 - 2)
4. Units delivered (by lot)
5. Intangible charges applicable to delivered units (3 x 4)
6. Actual amount of intangible charges
transferred (by lot)
7. Work -in- process evaluation adjustment (5 less 6)
Recorded and Adjusted Cost Input.
This schedule reflects adjusted costs, by
lot, from the inception of the program
or contract through the date of the
evaluation.
Schedule #3
Labor hours as recorded
Adjustments and allocations
1. Adjusted hours
Labor dollars as recorded
Adjustments and allocations
2. Adjusted labor dollars
Burden dollars as recorded
Adjustments and allocations
3. Adjusted burden dollars
Material as recorded
Adjustments and allocations
4. Adjusted material
5. Adjusted total recorded costs
Costs at Completion and Balances to
Complete. In order to complete this
schedule, an estimate of the direct labor
hours to complete, by lot, must be
made, and the applicable labor and
overhead rates must be established.
Material balances to complete are
merely the differences between the estimated material at completion and incurred material costs. It is assumed that
all known overruns and /or underruns
of costs have been considered in the
estimated costs at completion:
Schedule #4
Adjusted total input (per Sched. #3)
Adjusted intangible charges (per
Sched. # 2)
Total Input thru Date
2. Balance to complete
Hours
Labor
Burden
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Material
Intangible charges
Total Balance to Complete
3. Costs at completion (as incurred)
including
applicable
intangible
charges
Summary of Basic Cost Data. The
cost -of -sales is computed by applying
the ratio of the estimated total costs at
completion to the total sales at completion (e.g., $90,000 costs at completion divided by $100,000 sales at
completion equals 90% cost -of -sales
factor).
The work -in- process is merely the
balance arrived at by deducting the
cost -of -sales from the input or cost incurred through the inventory date. (The
computed work -in- process must be
reconcilable to the actual book work in- process if t he s tud y is to be meaningful.)
Schedule #5
1. Costs at completion (from Sched.
#4)
2. Input thru inventory date (Sched.
#4)
3. Cost -of -sales (per estimate at completion)
4. Work -in- process
5. Balance to complete (Sched. #4)
Comparison of Book Work -in- Process
to Actual Costs. This comparison brings
into focus the entire evaluation picture.
Item l I is perhaps the most revealing,
since it reflects the average cost of a
unit, by lot. We can readily observe the
progress we are making in terms of
reducing costs as we progress through
the program.
The actual costs as incurred (Item 9)
are fitted to a curve (see Exhibit 2) to
test the validity of the estimated costs
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at completion, which in effect verifies
the cost -of -sales and work -in- process.
This is accomplished by assigning the
proper amount of incurred costs to the
completed units and estimating the
equivalent units in process. (See Exhibit
2.)
Schedule #6
Actuals through Inventory Date:
1. Sales
2. Cost -of -sales
3. Book ratio
4. Units invoiced
At Completion:
5. Sales
6. Costs —as incurred (from Line 1,
Sched. # 5 )
7. Ratio
8. Units
9. Actual input through inventory date
(Sched. #5)
10. Book cost -of -sales (Sched. # 5 )
11. Average cost per unit (Item 6
Item 8 )
12. Cost -of -sales at actual average (Item
4 x Item 11)
13. Deferred (cost) profit (Item 10 less
Item 12 )
14. Computed work -in- process (Sched.
#5)

15. Adjusted work -in- process (Balance —
Items 13 and 14)
16. Adjusted input (Balance —Items 9
and 13)
Conclusion
The physical inventory of work -inprocess is an extremely difficult and
costly task in a large company.
The possibility of avoiding the full scale physical inventory makes the statistical evaluation method a practical
consideration.
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Recent Publications
ACCOUNTING: THE BASIS FOR BUSINESS DECISIONS
Walter B. Meigs and Charles E. Johnson
McGraw -Hill Book Co., 330 West 42nd
St., New York, N. Y. 10036, 1967, secand edition, 917 pp., $8.95.
In this textbook for the first college level

course in accounting, the authors have
sought to meet the needs of both those
students planning a career in accounting and those interested in accounting
as an element in business systems.

COST ACCOUNTING: PRINCIPLES AND PRACTICE
John J. W. Neuner and Samuel Frumer
Richard D. Irwin, Inc., 1818 Ridge
Rd., Homewood, Ill. 60430, 1967,
seventh edition, 844 pp., $12.00.
This is a revised and updated edition of

a textbook which has long been widely
used in teaching cost accounting. The
accounting practitioner will find it useful for its full exposition of cost account ing procedures.

MANAGERIAL ACCOUNTING
Carl L. Moore and Robert K. Jaedicke
South - Western Publishing Co., 5101
Madison Rd., Cincinnati, Ohio 45227,
1967, second edition, 722 pp., $8.50.
This textbook emphasizes the interpre-

tation and use of accounting data by
management in planning and control ling business activities. It should be
useful to the individual for self -study
as well as a classroom text.

AUDITS OF VOLUNTARY HEALTH AND WELFARE ORGANIZATIONS
American Institute of Certified Public
Accountants, 666 Fifth Ave., New
Yo rk , N. Y. 10019, 1967, paperbound,
72 pp., $2.00.
This guide, prepared by the Committee
on Relatiions with Nonprofit Organizations of the American Institute of
NOVEMBER 1967

CPA's, is designed to assist the independent auditor in examining voluntary
health and welfare organizations, but it
will also be useful to those who establish and keep accounts for such organizations. Accounting practices described
are those currently in use. No attempt
is made to establish standards in areas
where differences in opinion exist.
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TIE QUANTITATIVE APPROACH TO MANAGERIAL DECISIONS
Leona rd W. Hein
Prentice -Hall, Inc., Englewood
N.J. 07632, 1967, 386 pp. $8.95.

Cliffs, high school algebra, this book presents

Assuming only a minimal background of

both analytical tools and the mathematical notation essential to an understanding of these tools.

BUSINESS BUDGETING AND CONTROL
J. Brooks Heckert and James D. Willson
The Ronald Press Co., 15 East 26th St.,
New York, N. Y . 10010, 1967, third
edition, 590 pp., $12.00.
This new edition of a text which has

long been a standard in its field incorporates developments such as long -range
planning, cost - volume -profit relationships, and return on investment for
measuring financial performance.

EXPENSE ACCOUNT CONTROL
John N. Taussig
American Management Association,
Inc., 135 W. 50th St., New York, N.Y.
10020, 1967, paperbound, 64 pp.,
$6.00.
Issued as AMA Research Study 82, this

report, based on a mail survey, is concerned with the problems in the company expense account practices. It also
provides data showing what kinds of
business expenses are considered "reasonable and necessary."

RECORDS RETENTION
William E. Mitchell
Ellsworth Publishing Co., Box 3162,
Parcel Post Annex, Evansville, Ind.,
1967 (revised), paperbound, 72 pp.,
$6.50.
Designed as a practical guide to all

kinds of businesses, this book shows
what practical measures can be taken
to systematically destroy business records, observing the related governmental regulations.

HUMAN RELATIONS IN MANAGEMENT
S. G. Huneryager and I. L. Heckmann
South - Western Publishing Co., 5101
Madison Rd., Cincinnati, Ohio 45227,
1967, second edition, 879 pp., $8.50.
This book of readings is organized into
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ten sections with an introduction to each
section contributed by the authors. Contents are representative of the wide range
of subject matter relevant to the topic
described by the title.
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THE TOTAL APPROACH TO EMPLOYEE BENEFITS
American Management Association,
Inc., 3 West 50th St., New York, N. Y.
10020, 1967, paperbound, 128 pp.,
$7.50.
Edited by Arthur J. Deric, this book

discusses approved concept, followed by
individual discussions of survivor benefits, retiree benefits, health coverages,
income replacement, and other fringe
benefits. Emphasis throughout is placed
upon relating benefits to company objectives.

PRACTISING ACCOUNTANTS IN AUSTRALIA
Reg ( 'rynther
University of Queensland Press, St.
Lucia, Queensland, Australia, 1967, 362
pp., $8.50.
This work presents findings from a
study undertaken to obtain factual information about the practicing section

of the accounting profession in Australia and to recommend future actions
that should be taken by the profession.
Numerous comparisons are made between accounting practice in Australia
and in the U.S.A.

THE TERM STRUCTURE OF INTEREST RATES
Burton Gordon Malkiel
Princeton University Press, Princeton,
N. J. 08540, 1966, 271 pp., $8.50.

mists, financial analysts, and others
concerned with managing investment
portfolios.

The author formulates an overall theory
of t he t erm structure of interest rates
which should be of interest to econo-

(Note: This book judged to be of little
interest to readers of NAA MANAGE MENT ACCOUNTING.)

AUTOMATED INVESTMENT FUNCTIONS: MORTGAGES
Life Office Management Association,
757 Third Ave., New York, N. Y .
10017, 1967, 83 pp., $6.00.

Published as Automation Report No. 13,
this report presents three procedural
case studies dealing with automation of
mortgage loan administration operations.

MATHEMATICAL METHOD3 FOR DIGITAL COMPUTERS
John Wiley & Sons, Inc., 605 Third
Ave., New York, N. Y . 10016, 1967,
287 pp., $11.95.
Edited by Anthony Ralston and Herbert
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S. Wilf, this book contains thirteen articles by individual authors. It is designed
for those interested in new developments
in numerical analysis using digital computers.
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INTRODUCTION TO NUMERICAL METHODS AND
FORTRAN PROGRAMMING
Thomas Richard McCalla
John Wiley & Sons, Inc., 605 Third
Ave., New York, N. Y . 10016, 1967,
359 pp., $7.95.

ods and computer programming using
FORTRAN. It is oriented toward problems arising in engineering and scientific

This textbook combines numerical meth-

work.

COMPUTER SURVEY RESULTS: VOLUNTARY COMMENTS
American Institute of Certified Public
Accountants, Inc., 666 Fifth Ave., New
Y o r k , N. Y . 10019, 1966, paperbound,
86 pp., $2.00.

Published as No. 1 of the Computer
Research Studies, this booklet presents

the findings and conclusions of The
System Development Corporation, engaged by AICPA to undertake a research program on the impact of
computers on the public accounting
profession.

Readers React
► Our Firm Foundation
To the Editor:
Many of the large corporations
have become disenchanted with the
long- winded and so very expensive
talk -a- thons. A few theorists remain
adamant about how these bull sessions are really productive. Hardheaded successful businessmen have
tried the theory and found it does
not pay off.
We have heard much over the past
few years about accountants joining
up with management! I certainly
agree that we must broaden our scope
of activity, but never let go of our
ability to study and analyze. We
should never lose our firm foundation
in the traditional elements of our profession and continue to work and
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improve our skills and service.
James T. Fowler
Cost Accountant
Fargo Mfg. Company, Inc.
Poughkeepsie, N. Y.

► Segregate the Purchase
Variance!
To the Editor:
Mr. Frank A. Fiorenza's article,
"Factory Control by Variance Accounting" in the February 1967 issue,
stressed "management by exception."
I have enjoyed the article and find myself in agreement with the principles.
However, I disagree with Mr. Fiorenza's including price variance with material substitution variance.
Presently raw material prices are
going tip approximately 2 to 3% a
MANAGEMENTACCOUNTING

year. This upswing almost demands
that price or purchase variance be
treated as a separate variance. Continuation of this upward trend raises
the cost of the material content to a
sizable portion of the total cost of an
item being manufactured.
Treating price variance as a separate item simplifies analysis of total
variance.
Rodney S. Mishler
Cost Accountant
Sylvania Electric Products Inc.
Emporium, Pa.

► Construction Equipment
Rental Ratio
To the Editor:
The Highway Research Board of
the National Academy of Sciences has
recently released a report entitled,
"Development of Uniform Procedures
for Establishing Construction Equipment Rental Rates," that should be of
particular interest to anyone faced
with the task of determining equitable
rental rates for construction equipment.
This report offers a formula for the
computation of an hourly rate for
equipment costs that can be used in
the allocation of these costs to costs
centers. The establishment of an acceptable rate would also be invaluable
in the determination of equitable compensation due the contractor, for the
use of his equipment in extra work
outside the scope of the contract. The
report will also be of value to the
owner in his evaluation of the claim.
While this study deals specifically
with construction equipment, it

presents accounting procedures that
would be applicable, in most cases, to
other types of equipment.
It is contended in the report that
the contractor should be reimbursed
for equipment use at rates based upon
his actual equipment costs, and that
such rates should be substantiated by
accounting records. Rates based on
the contractor's actual costs could
vary substantially from the national
average rental rates which are often
used as the basis for negotiation of
equipment rates.
The Highway Research Board did
not submit this report as the final
answer to the problem of establishing
equitable equipment rental rates. The
Board acknowledged that some of the
proposals submitted are controversial
and that their practicability must be
established by further study. The contractor wishing to develop an accounting system that will provide the information necessary for the development
of equipment costs rates will find that
the report serves as a useful guide in
determining which costs should be
included in the equipment cost rate,
and how these costs should be allocated to each item, or class of equipment.
The publication which is designated, NCHRP Report No. 26,,-may
be obtained for $1.60 a copy from the
Highway Research Board, Publications Department 805, 2101 Constitution Avenue, N.W., Washington,
D. C. 20418.
Louis A. Conerly
Supervisor
Ernst & Ernst
New Orleans, La.

