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Economic Yardsticks in Management Reports
by JOHN H. KEMPSTER
have always been interested in a frameB work for judging results of their companies'
operations. Each management
t151NESS

OWNERS

AND

MANAGERs

knows that the growth, productivity and profitability of its company needs to be
tested, not only against its own standards and history but also against the results
that others are achieving or have achieved. It is the purpose of this paper
to illustrate some of the ways in which economic comparisons can be built into
accounting reports, especially regular graphical and written presentations to
management. The illustrations which will be used are drawn largely from the
presentations we have found to be effective in my own company, a paper products manufacturer. At the same time, a review of the writings on this subject,
along with the discussions I have had with others interested in it, lead me to
believe that most of these illustrations have fairly wide application. Also, most
of the industry statistics which are used are available to all from government
economic sources.
There are all kinds of economic yardsticks, which can be used in connection with a company's operating data, including stock market averages, industrial production indices, and commodity prices, to mention a few. But the
things which are uppermost in the minds of managers when they are reviewing
company plans and operations are not a welter of statistics, internal and external,
but questions of performance in a few areas. Four of these key interest areas
of management are as follows, and these are the ones at which the illustrations
in this article will be directed:
1.

2.

Long -run growth— principally sales growth —both company and
product line.
Current market performance — principally sales performance against
budgets and against competition — relative to current business conditions.

3. Factory performance and productivity —and trends in prices of
materials, wages, and the trend of costs.
4. Earnings power — including profit margins, net profit, return on
investment, and dividends.
JOHN H. KEMPSTER,

Boston Chapter, 1947, is Staff Assistant to the Controller, Dennison
Manufacturing Company, Framingham, Massachusetts. H e previously taught at the
Massachusetts Institute of Technology and the University of Toledo. Mr. Kempster, a
previous contributor to the Bulletin, is Past President of Boston Chapter.

S E P T E M B E R , 1958

5

It is possible to say that the first two areas are the primary concern of marketing management, the third the concern of production management and cost
accountant, and the fourth the primary concern of financial management. This
may be true, and rightly so; yet, in many companies, it is the accountants who
do the reporting in all these areas. If so, it is accountants who must probably
carry the load in developing whatever yardsticks of comparisons are used to
give the reports added meaning and significance.
Long -Run Growth — The Com pany vs. National and Industry Trends
One presentation we have found useful is a graph which shows the long -run
trend of ou r company's total sales in relation to the growth of the nation's
business and its population. The two yardsticks which are used are gross
national product and population. The former series is taken from the Survey
o f Current Business published by the U. S. Department of Commerce Government Printing Office; this is a principal source of gross national product statistics and other industry data. For this purpose, we leave out of the picture the
effect of changing prices by using gross national product at a constant price and
by using our own company price index to put our own sales also on a constant
dollar basis. The resulting graph is shown as Exhibit 1. The charts and tabulations in this article are illustrative only, the figures for "our company" being
fictitious. The government figures, however, have not been altered but, in some
cases, the illustrations represent estimates for the year 1957.
W HO-RUN GROW TH -OUR COMPANY OM NATIONAL TAMS
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EXHIBIT 1

EXHIBIT 2

The graph in Exhibit 1 thus gives our past and projected physical growth
in sales and compares it with two of the most common national growth measures.
A comparison of less than ten years would not be very useful in this connection,
although year -to -year ups and downs can be significant. For a company such
as ours, with an established national market for most of its products, we know
6
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that we should at least move along with the nation as a whole. The projections
given for gross national product are the official ones of President Eisenhower's
Council of Economic Advisors and for population are the latest estimates of
the Bureau of the Census. For our own company, we have indicated our latest
three -year budget. Only full annual figures are used, although some interim
figures are available, at least on a quarterly basis.
Another long -run comparison which can be readily made is that of our own
dollar sales against the Department of Commerce manufacturers' sales figures
for our industry. This appears in Exhibit 2 and, in the same chart, we have
shown Product Line A and a trade association sales figure which we have for
the industry sales of this product. Such a chart as this is repeated for each
product line of our company.
The comparison here is much more specific than Exhibit 1, which used gross
national product, but it can also be a more difficult one to prepare. One reason
it may be difficult is that the manufacturers' sales figures of the U. S. Department of Commerce are broken down only into broad industry groups. We
are a paper products manufacturer so we can use "paper and allied products"
sales as one standard of comparison, even though we know that the industrial
classification represented includes all types of paper and paper products making,
some parts of which are unrelated to our operations. If we produced cosmetics
or dishware, our problem would be even more difficult at this level, because the
Department of Commerce sales figures would hardly identify our industry for
us. Sometimes a trade association figure for industry sales can be used instead.
Trial, error, and improvisation may be necessary. If no "industry" figures are
available, direct exchange of sales information with other companies on an
index number basis can be used. Or, you can assemble your own "industry"
from Moody's Industrials or other manual. An excellent bibliography of sources
is the Distribution Data Guide, issued monthly by the U. S. Department of
Commerce, Government Printing Office.
Turning now to product line growth, the standard of comparison would
probably have to be a trade association figure unless the government statistics
happened to be very detailed. In Exhibit 2, after showing our company sales
against the paper and allied products industry, I have shown our Product Line
A against a trade association figure for the same type of products. The resulting
picture is one which shows both the company sales and Product Line A sales
against total industry sales and the industry sales of this product group. As
was indicated before, on the charts like this for other product lines, we would
report the company and industry sales but would use a similarly appropriate
yardstick for the product line, itself, if one is available.
SEP TE MB ER , 19 58
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This completes the illustrations on long -run growth and, for regular presentations to top management, these might be sufficient on this topic, i.e., a chart
for the total company and a chart for each product line, each using one or more
yardsticks. Of course, if this were a detailed study of a product line for use by
the marketing and production personnel connected with the line, such presentations as these would be only a starting point. Beyond this, a great amount of
detailed information undoubtedly would be brought to bear on the subject.
However, Exhibits 1 and 2 do help to answer the general question: What are
our growth trends and how do they compare with general business, our industry
and identifiable competition? In addition, these same comparisons can be used
in everyday reports and discussions on this subject and in connection with
forecasting and budgeting.
Current Sales Trends — And Realizations
One counterpart of long -term growth is current sales trends. I am referring
here to the week -to -week or month -to -month figures for product sales which
are relevant for sales management production and inventory control, and short run cost and financial planning. Here again, economic yardsticks may be useful,
because they may well determine the kind of immediate management tactics
which must be adopted. If we see a product line slipping, not only against its
own history and budget but also against its competition, we know that something needs correction. It may be product design, service, pricing, sales promotion, or selling effort which is at fault. Our yardstick will not, in itself, give
the answer but, if we do not know how others are faring, we may put all the
blame on business conditions and not push for corrective action.

Reports which show current market performance must be based on monthly
or weekly figures rather than on the yearly figures which are used for showing
long -run growth. Also, if possible, "orders received" figures are better than
record of sales or shipments, especially if any appreciable production time is
involved after receipt of order. In our company, we have "orders received"
figures available weekly in units and dollars, by salesmen, by sales districts and
divisions, and by product line. Most of these results can be matched immediately against budgets and against the results of prior periods.
All this current sales information is invaluable, as most will agree, but here
we also need some of these economic yardsticks to which we have been referring. The natural general economic comparison to make is the progress of
our own total company orders received against the orders received of all manufacturers. This information, like all manufacturers sales (with certain industry
8
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breakdowns), is also available from government sources. Unfortunately, the
industry breakdowns are not so detailed as they are for sales (billings to customers), but they are better than none. Numerous private sources publish
sample results of incoming orders, as do many trade associations. One of the
principal advantages of private sources is speed. The U. S. Department of
Commerce orders figures are about 30 days behind the time when most companies would know their own orders received (for th e mon th ).
In forecasting, budgeting, and reporting orders received, we use economic
yardsticks in many ways, but the principal uses are as follows:
1. A forecast of all manufacturers orders (indicate major breakdowns) for the current year issued at the time of budget preparation, three times a year.
2. A monthly report which tabulates and charts our own orders results
and those of all manufacturers (including major breakdowns).
In some cases, we have trade association figures to match against
our individual product lines.
>. A weekly report, issued at the time of our weekly orders report,
which comments briefly on the latest available economic yardstick
information.
All three of these analyses are integrated with the regular accounting (or
sales statistics) reports on these subjects. Also, when presentations are being
made to top management, this information on current sales performance can
be included.
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EXHIBIT 4

In Exhibit 3 and in Exhibit 4 are shown two of our charts on current market
performance. These fit in with the monthly report referred to in Item 2 of the
above list. Exhibit 3 is more or less self - explanatory, but some of its technical
features are covered in a comment. From a management point of view, the key
function of this chart is that it makes a direct comparison between our own
performance and that of industry, both on a total and on a product line basis.
S E P T E M B E R , 1958
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For economic yardsticks, the official U. S. Department of Commerce series on
new orders is used and fitted to relate to our own figures. The chart gives both
all manufacturers and non - durable manufacturers but, if figures are available,
a competitor's line can be used in place of, say, non - durable manufacturers.
We have one of these charts for each product line, and the company total and
all manufacturers' lines are repeated on each chart.
In Exhibit 3, the unadjusted figures for all manufacturers' and non - durable
manufacturers' orders are used in constructing 12 -month moving totals. These
totals are then all divided by a base year total to give a series of index numbers
which can be plotted. No attempt is made to "center" the plotting. Thus, each
point plotted represents the full 12 months of orders, prior to and including
itself. By 1951 (adjusted) is meant that the base year for all manufacturers,
etc. has actually been adjusted to what it would be if our company orders related
to it in 1951 as they did on the average in the five years prior to 1951. This
enables us to avoid the distortions involved in a single year base and yet plot
our own orders with 1951 as 100 per cent, Thus, departures of our company
line from the yardstick actually represent changes from their 1946 -50 average
relationship.
Exhibit 4 is very much the same as a portion of Exhibit 3, except that monthly
plottings, instead of 12 -month moving totals, have been used. This chart has
its best use only if a seasonally adjusted series for your company orders is
available. In Exhibit 3, the use of moving totals removes seasonal ups and
downs but it also smooths out the information and introduces a lag. In doing
this, it tends to obscure the immediate trend. The sharp downturn of all manufacturers' orders through most of 1957, for instance, is not as easy to spot in
Exhibit 3 as it is in Exhibit 4.
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Many times, figures should be used, either with the charts or instead of
them. In such cases, percentage comparisons are probably the best, even though
they may not reveal the direction of the current trend. One possible percentage
summary is as follows:
CURENT ORDERS TRENDS -1958
Year
Per -cent change from 1957
Ian.
Feb.
March
to date
6
Our Company
6
8
5
Our Product Line A
2
4
2
even
Our Product Line B etc.
7
—10
4
7
Competitors of Product
Line A etc.
6
3
even
3
All U. S. manufacturers
—16
—16
15
—16
Non - durable U.S. manufac— 7
— 6
— 6
— 6
turers etc.
10
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A few further comments in connection with economic yardsticks for judging current market or sales performance should be added. First, experience
seems to show that the most direct and uncluttered presentations are probably
the most valuable, provided they do not oversimplify the story. Dollar figures
should be compared with dollar measures, not with non - dollar (or physical
volume) measures. Also, it is dangerous to compare orders figures with sales
(billings or shipments) figures, unless the timing problems can be satisfactorily resolved. Finally, repeated use of the same yardsticks, providing they
are well chosen, will eventually lead to quicker management understanding of
the report. At the same time, if a yardstick proves unworkable, there is no need
to cling to it. For some types of yardstick purposes, the Federal Reserve Index
of Production or one of its many components is valuable. This index is published monthly in the Federal Rererve Bullelin and in other economic references.
How Does the Company Align With Trends in
Productivity, Costs, Prices
There is hardly room in this article for a discussion of the economic yardsticks which can be applied in connection with reports dealing with factory
performance. Direct comparisons with outside information are more difficult
in this area than they are in sales performance which deals with markets or in
final result comparisons which deal with earnings or dividends. The principal
reason for this is that, for most companies, information about competitors or industry costs is simply not available, because this information is typically kept
secret. The exceptions to this are the cases in which industry or trade associations have worked out cost comparisons and publish some types of comparative
cost information. Such comparisons are most detailed where uniform cost systems have been established.
Fortunately, it is precisely in this area of factory performance that orthodox
cost control methods have reached a very high degree of development. The
yardsticks which are used, however, are standard costs and budgets, rather than
the external economic type of yardstick. In recent years, return -on- investment
methods have been added to bolster cost control and strengthen profit improvement methods. But, for the most part —and perhaps properly so--a company
develops its standards for factory performance more by studying its own operations than by using external information.
This does not mean that there are no economic yardsticks which can be applied in the cost area. Both wage rates and raw materials prices have long been
SE PT EM BE R, 1 95 8
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subject to quite extensive comparative analysis. And, if we include product
selling prices, we recognize another whole area where company figures are compared with outside measures. This leads us to the two examples that are given
in this paper of presentations in the cost -price area. Actually, it is the cost price- productivity area, because productivity is the third member of this wellknown triumvirate.
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EXHIBIT 6

In Exhibit 5 is a chart which shows our company trend in man -hour productivity matched against a similar measure for the country. For a company in
which rate of expansion or changes in methods or products have been very
drastic, man -hour productivity changes are very difficult to interpret. In fact,
even under the best circumstances, productivity measurement can be trouble some. Nevertheless, more or less sales value per man -hour, taken together with
changes in wages, materials costs, and selling prices, are important determinants of profitability. Thus, despite its limitations, we believe that measuring
o u r tr e nd s in output per man -hour gives us information which is useful to our
management, especially top - management whose interest is in over -all trends.
For this purpose, sales value produced, i.e., sales adjusted for inventory changes,
is appropriate. Also, it must be measured at constant prices. In our company
we use total man - hours, including clerical and management personnel.
In Exhibit 6, the productivity index is repeated, along with chart lines which
show trends in wages, material costs and selling prices. The chart indicates
that, among other things, the rise in wages in excess of selling prices has more
than been offset by increases in productivity. Also shown is the rate at which
the company selling prices have kept pace with raw materials prices and prices of
paper products generally. The remaining information on this chart is the earning power of the company, as measured by the per cent of income (before
taxes). The figures given are illustrative only, but they do show how favorable changes in prices, costs and productivity, influence rate of profit. For a
12
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more complete analysis of changes in profit, it is, of course, necessary to put
all the tools of accounting analysis to work and to deal with all the factors
which affect profits. This presentation is designed only to show the broad
trends. Even it needs to be supplemented by information on such major cost
items as depreciation and fringe benefits to be complete enough to provide general answers to questions on profits.

Comparisons of Earning Power
One thing that is fortunate in selecting yardsticks for profits and other financial results is that there is a wealth of information available. Most corporations with annual sales of over ten million dollars publish annual reports. Also,
companies whose stock is regularly traded on stock exchanges, either listed or
over- the - counter, will be listed in financial services such as Moody'.r. Also, a
variety of industry studies showing financial results are available in published
form. This means that, if the results of other companies can provide any basis
for judging your own results, there are few barriers to obtaining at least general information.
A practice we have found useful is that of picking out a reasonable number
of companies —some of them in our own industry —and developing a rather
complete comparative analysis of their growth and earnings trends every year.
By keeping this study going year after year, we develop a history which gives us
an opportunity to see the kind of growth and earning power that is possible,
by individual companies. Such a study as this, though it is no substitute for
the more precise broad averages available from government or private statistical sources, does give us a better idea of what some of the individual variations are. The fortunes of individual companies can change considerably in
twenty to thirty years.
However, as in other parts of this paper, our purpose is not to discuss the
whole subject of economics, accounting, and financial analysis but rather to outline some of the principal comparisons that can be useful as integral parts of
regular management reports. This means that we must focus attention on key
results and that we must use yardsticks which can be easily obtained. More
elaborate and refined studies will, of necessity, be required for complex decisions involving choices between alternative courses of action. The kind of
analytical work done inside companies when a major investment decision is involved—or the kind of work done by outside security analysts —are both examples of this. For regular reporting purposes, simpler measures can be used,
but they often point out the need for further study in a particular direction.
SEP TE MB ER , 19 58
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EXHIBIT 7

Two illustrations involving yardsticks for earning power will be given.
The first is a graph, shown as Exhibit

7, which compares our company results with those of all manufacturing
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corporations and of corporations in
the paper and allied products industry.
EXHIBIT 8
The ratios which are used are (1) the
per cent of net profit after taxes earned on the sales dollars, (2 ) the turnover of the stockholders equity, and (3 ) the per cent of net profit earned
on the stockholders equity. These are three of the most commonly used financial measures and our intention is to use them here in as simple and direct manner as possible. The outside comparisons are taken directly from the Quarterly
Financial Report for Manufacturing Corporations published jointly by the Federal Trade Commission and the Securities and Exchange Commission. Quarterly
figu res h a v e be en a d d e d to g i v e a n n u a l resu lts a n d th e year -end book figu res
ha ve be en u sed fo r st oc k h ol de rs eq u i ty i n c o m p u t i n g re tu rn o n in v est m en t .
In co m p a n i e s wh i c h ha v e de v el o pe d in te rn a l mea su r es of ret u rn o n inve stme n t , ou t si d e ra tios su ch as these will pr ob a bl y no t fi t i n t e r n a l resu lts beca u se

of differences in classification or valuation. This usually is because desired refinements have been introduced in the internal study to make comparisons, such
as between operating divisions, more meaningful. We have this problem in our
own company but have not found it an obstacle to using the cruder outside
measures as yardsticks for judging our over -all results. In most instances the
broad measures will move in the same direction as the more refined ones, even
though they are not so accurate.
The final illustration, given in Exhibit 8, is a comparison of trends in sales,
earnings, dividends, and the proportion of earnings paid out in dividends. The
14
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purpose of this presentation is to indicate to management the general relationship of its dividend policy to that of industry as a whole. In recent years, this
has become a very important matter, because the impact of inflation upon financial figures has made it difficult to use our individual financial histories as guides
to current financial policies. Lower ratios of dividends to earnings has been one
aspect of this but now, with much of the post -war expansion behind us, the
proportion of dividends to earnings may tend to increase. This type of supplementary information, when used in conjunction with the comparisons that have
been illustrated in this paper, tends to make the presentation more useful for
managerial purposes.
Need for and Availability of Economic Yardsticks
It has been the purpose of this paper to illustrate and discuss briefly some
of the ways in which economic yardsticks or comparisons can be used in accounting reports. The need for these comparisons stems from the growing belief by
business managers that they can better judge the results of their companies' operations if these results are put into perspective. Carefully chosen yardsticks can
help to provide this needed perspective. For a yardstick to be an ideal one,
several conditions must be met. However, if it meets only a few of these conditions, it can still be workable and serve as a stepping -stone to a better one.
Some of the most important of these conditions are ease of availability, consistency in basis and timing with the company figures with which it is used, and
that it be descriptive, in that the yardstick be representative of performance
with which we should compare our own results.
The examples which were given dealt with long -run growth, current market
performance, factory performance and costs, and earning power. Beyond these,
there are other aspects of company operations to which yardsticks can also be
applied, such as capital expenditures, research spending, debt structure, and
many others. The illustrations given, however, were suggested as ones primarily for regular use with management reports and not as substitutes for more
detailed and intensive comparisons that may be necessary for special studies.
One of the principal rewards which come from using yardsticks such as these
in management reports is that the several members of management tend to
develop a common ground of understanding about the significance of the results of their company's operations.
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CHALLENGES IN THE FACILITATION OF RESEARCH
by Rayford W. Harwell*
the most
I difficult of all businessis operations
NDUSTRIAL RESEARCH

to measure and control. Few executives trained in accounting, for example, can understand the details of
scientific work. At the same time, the
scientist competent to deal with such
concepts fits into few of the normal,
recognized patterns of corporate organization. Thus the critical problem
has assumed, for management, two aspects: communication and control. It
is usually necessary for top management to learn to understand the significance of the company's research —
the new fields it opens up and the new
products it makes possible. The scientists, on the other hand, must have
some sensible notion of what kinds
of products and ideas the company is
able to exploit commercially.
Efforts to solve this problem have
produced the newest executive specialist on the management level. He is
the research director, sometimes referred to as the research administrator.
However, research cannot be integrated into a company simply by putting a scientist on the board of directors or appointing a scientist as research director. The research director,
in addition to being a competent
*Accounting Supervisor, Convair Division, General Dynamics Corp. (Fort
Worth) .
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scientist, has to be a qualified administrator, informed of company policies
and firmly grounded in economics and
industrial technology. The promotion
of the scientist to executive authority
can generate new problems. Usually,
the higher a research director rises in
his specialty, the less direct contact he
has with science. To do his job intelligently, the research director clearly
has to be conversant with all of management's problems. Not only should
he determine that a new product is
technically possible, but he must find
out how much it will cost to make,
how big the market is likely to be, and
he must have an explicit understanding of his company's plans for the future.
While the research director has to
become something of a business strategist and cost accountant, he still
avoids most of the details of office
management. In most companies,
these details fall to another key man,
the administrative assistant. He prepares the budgets, authorizes minor
expenditures, "bosses" clerical workers
and generally sees to it that scientists
are relieved of administrative paperwork but are kept fully informed so
they will have nothing to worry about
but their research. This arrangement
works well when a research department is small but, when it expands,
N.A.A. BULLETIN

the lines of communication get longer
and personal interpretations of findings or objectives become impractical. A finding passed through many
echelons can lose so much in the interpretation that management is unable to see its implications. Usually,
scientists who think and talk among
themselves primarily in a mathematical language cannot express their
ideas on paper in a way laymen understand and, if separated from other
sections of the plant, can often fail to
appreciate what a discovery means in
terms of a company's capabilities.
The communications problem in research has prompted considerable
analysis of organization theory and
structure. Some companies believe
that research is more effective and researchers are less dissatisfied when
they are organized on a project basis
around their particular talents, rather
than on a functional basis like the
rest of the company. The assignment
of specific projects, however, brings
its own peculiar problems. A scientist
who will eagerly go to work on an
idea of his own may not generate
enough enthusiasm on another person's idea. It is widely assumed that
scientists are basically different from
all other groups in industry and that
they require special treatment. This
has raised a question in management
circles. Should research be governed
by traditional management policy or
range freely into new fields? At all
events there are many individuals in a
SEP TE MB ER , 19 58

company, working in applied fields,
who may have had research training
in scientific or engineering activities
and would like to have some time to
pursue research problems beyond the
limits desired according to immediate
engineering standards. The following
paragraph outlines a procedure recommended for the stimulation of individual scientific research.
The individual scientist can submit
his research proposals by means of the
Request for Scientific Research form
(Exhibit 1). The completed form is
forwarded to the department head for
approval. The department head will
forward the form to the director of
scientific research, who can authorize the project and provide funds via
a work order, if the proposal is suitable. The individual initiating the
proposal will then do the research
work, reporting to his usual supervisor, but under the technical direction of the director of scientific research for the term of his project.
However, in the administration of
this procedure, the individual cannot
be left to pursue —at any cost —every
whim of investigation without regard
to profit- making end products. There
must be a type of control which is
effective, at least in terms of communications.
E. Guy Melanson's article, "Controlling Research and Development
Expenditures to Profitability" in the
August 1957 issue of the Bulletin is
based on the principle that budgets
17

REQUEST FOR SCIENTIFIC RESEARCH
TITL E_—

R E S E A R C H D E S C R I P TI O N : O n t h i s p a ge a n d a n y a d d it io n a l p a ge s n e e d e d d e s c r ib e
b r ie f l y t h e n a t u r e o f th e r e s e a r c h f o r w h ic h s u p p o r t in g f u n d s a r e d e s i r e d . In c lu d e a n
e s t i m a t e o f n u m b e r o f m a n h o u r s a n d l a b o r a t o r y e q u i p m e n t r e q u i r e d i f r e s e a r c h i s to
b e d o n e in t h e p l a n t . R e c o m m e n d a r e s e a r c h o r g a n i z a t i o n i f w o r k i s to b e d o n e o u t s i d e .
In clu d e a p r o b lem s t at em en t a n d a p ro p o s ed m et h o d o f at t ack . Su b m it 3 co p i es .

ESTIMATE COST AND SCHEDULE
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EXHIBIT 1

often become the most effective means
of communications, from top management down, of what is expected of all
members of the team. The preparation of the annual budget for research
and development should utilize the

electronics, have placed a heavy burden on technology and the demands
for a well - balanced research and development program.

combined planning efforts of th e re-

the proven ability to exploit that capacity for defense purposes, it does not
hold an equivalent lead in the field of
new ideas. It is important, therefore,
that each industry establish within its

search director working closely with

sales, production, market research and
the controller to provide the best program practicable. Just pouring out
more money for research and development does not assure success if the
quantities and qualities of men and
machines are not available and there
is no long -range plan of work coupled
with sound financial control through
budgets.
In

the

defense

industries,

new

weapons such as supersonic aircraft
and missiles, with their emphasis on
18

Although this nation leads the
world in productive capacity and has

own organization a climate which will
encourage to the fullest extent, all
available creative talent in the fields of
science and technology. It is imperative that the accountant contribute to
this common purpose and add to his
wealth of financial and business management knowledge, an understanding
of the communications problems in research.
N.A.A. BU LL ET IN

Budgeting for Research and Development
in a Manufacturing Division
by S. STUART BRUCE

expenditures form a major element of cost
which is controlled largely by management decision as to their contribution
to the overall long -term benefit to the company. They are not necessarily governed by current operating requirements or business volume but can be expanded or contracted as management sees fit. The budgetary procedure about
to be examined is intended to provide a uniform control and accounting system for research and development expenditures which will:

R

ESEARCH AN D D E V E LOPM E N T

1.

Facilitate the formation of management decision by whatever
means of objective evaluation as is available.

Provide comparable cost data to assist in establishing company
policy by comparisons between divisions and with other companies.
3. Provide an authorization and reporting procedure which ensures
conformance to company policy as expressed in an annual budget
or appropriation.

2.

Research and development activities at Eastman Kodak Company are carried
on in a central research laboratory as well as by the various manufacturing divisions. Although many of the principles involved in this procedure are applicable, to a large extent, wherever research and development is being carried out,
this procedure is still under development and in use by only one of the manufacturing divisions of the company.
Research and Development — And Its Purposes
Before beginning the discussion of the problems involved in budgeting for
research and development expenditures and how the procedure dealt with
here attempts to meet the needs, it probably would be wise to establish some
basic ground .rules or definitions. For example,
S. STUART BRUCE,

Rochester Chapter (Piedmont, 1 9 4 7 ) , is Staff Assistant, Photographic
Film and Paper Accounting, Kodak Park Works. Prior to joining Eastman Kodak in
1952, he had experience in such industries as abrasives manufacturing, electrical construction and furniture manufacturing.
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1.

What do we mean by research and development under this procedure?

2. What are the purposes of research and development?
3. Under this procedure, what kinds of activity contribute to the
research and development program?
For the manufacturing division with specific products and profit objectives
by which this procedure is used, our definition of research and development
restricts activity to work in the fields of the physical sciences, biological
sciences, and related engineering when the purpose of the work is one of
several. It may be to pursue a planned search for new knowledge pertaining
to the industry, whether or not the search has reference to a specific application.
Or it may create a new product or improve an existing product, including the
technical work necessary to evaluate and promote its use to the point of acceptance by the sales department and the trade. Or else the objective may be to
invent a new or improved process or machinery to make a finished product
or component.
Let us examine some of the more important reasons for research and development activity. The first is to protect the sales dollar, that is, to meet
competition. In this category are the programs having to do with improving
the quality or performance of products. It may be engaged in to achieve cost
savings in either operating or capital expenditures. It is possible to do research
to promote new sales dollars, either by entering a new market not now enjoyed
at all or by significantly expanding an existing market. There is also the type
of research necessary just to gain knowledge, especially with regard to one's
own industry and its problems. The last major purpose of research is general
in nature, intended to cover any programs not involving cost savings, product
quality or other factors regarding sales, but which covers problems with respect
to safety, working conditions, etc. Ideas or evident needs for research and
development programs may come from many sources both in or outside the
company: customers, competition, sales division, management, research laboratory or manufacturing division.
The Boundaries of Research and Development
In general and especially in connection with the procedures to be discussed
here, a wide range of kinds of activities is considered to be research and development effort. They include laboratory scale, pilot plant, semi -works plant operations or full -scale plant operations to develop or improve a product or process
20
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or to gather scientific data and knowledge pertaining to the industry, but not
insofar as such operations are for the primary purpose of producing useable
or saleable products or are for the purpose of testing or trouble- shooting on
regular production operations. Any useable or saleable product obtained in the
process of carrying on this activity is considered a by- product of the experimentation and the fair value credited to its cost.
Included also is the engineering activity and invention required to advance
the design of the product or a process (including production equipment, tools,
control instruments, testing equipment, safety devices, and equipment for carrying on experimental work) to the point that it can be tAned over to production
or construction units with the reasonable assurance that it will work. The
invention, design, construction and testing of pre - production prototypes and
models and the engineering follow- through in the early production or construction phase are also included in research and development, as is any excess
cost incurred in the manufacture of newly- designed production equipment.
(Excess cost is that which is above fair replacement value.) Likewise, research
and development comprehends engineering and technical effort expended in
production departments during the transition stage between development and
production, to get a new or improved product or process working smoothly
under normal operating conditions but not the trouble - shooting that may be
required after normal operating conditions have been established.
The distinction between work for improvement of manufacturing standards,
requiring research and development, and work for correcting below standard
conditions is not always sharp and clear. This is because manufacturing difficulties may be the result of changes in the system arising from a research and
development program. If so—if manufacturing difficulties are directly and
immediately the result of changes emanating from research and development
work —then the work required to correct such difficulties is properly a part
of the latter. This is on the principle that the additional corrective effort is
an inherent part or necessary extension of the project and is required for its
successful implementation. On the other hand, work required to correct manufacturing difficulties is to be classified as manufacturing problems where the
work cannot be identified as an integral part of a particular research project
or the product or process was accepted by manufacturing tests as having operated within standards prior to the difficulty. The foregoing differentiation does
not, of course, eliminate areas of confusion but it attempts to narrow the area
by requiring a demonstrable and direct relationship without intervening satisfactory performance, between a change and subsequent corrective work before
such corrective effort can be classified as research and development. All other
SE PT EM BE R, 1 95 8
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trouble - shooting work will be considered to be manufacturing cost and classified as manufacturing problems.
The development of new or improved testing methods and equipment should
be included in research and development but not routine tests or pilot runs on
new batches of materials or tools when such tests are in connection with established product or process. Nevertheless, tests of this sort, in connection with an
experiment chargeable to research and development shall be included. Further,
non- technical effort essential to these technical activities is includible and covers
direct operators on machines producing experimental product, instrument makers
and draftsmen workigg on experimental models, and other direct services to
technical personnel engaged in research and development work.
Verging toward the sales side, research and development takes in engineering
or technical assistance to the sales service organizations in initially evaluating
or promoting the use of a new or improved product by the trade to the point
of acceptance by the sales department as an established product. O The cost of
such effort would be included in the program developing the new or improved
product itself. Also allowed in is work in connection with customer installations, where the objective is to evaluate new or improved company products or
processes under trade conditions. Work undertaken to modify an existing
company product for the benefit of a particular customer where the modification
is not expected to result in a new company product would not be considered
as research and development. "Customer survey" work, where the purpose is
to maintain a check on the performance of existing company products under
actual trade conditions, would be considered as manufacturing cost on the basis
that such work represents an extension of quality control, undertaken to make
sure that company products and processes perform satisfactorily in the trade
and that plant quality control tests are adequate to produce useable product.
The Interest of Management, Research Staff and Accountants
Management, both plant and company, has a very real concern with the
problem here considered. It is acutely aware of the increased necessity for and
rapid growth of research and development activity in recent years. Management
must also keep in mind that the capacity of technical and scientific effort available within manufacturing organizations to carry on this activity is not something which can be built up over night except at what probably would be prohibitive cost. By the same token, it would seem reasonable that it would be
difficult, if not painful, to reduce this capacity very quickly. Management's
decisions as to the expenditure of research and development effort, therefore,
22
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must necessarily be two- fold —both long and short- range. From the long range point of view, management must assure itself that the general trend of
the program is in line with future market trends and demands and that the
future cost of the program is not at odds with forecast economic and financial
conditions. From the short -range point of view, management must ascertain
that experimental effort is currently being expended on programs which give
the greatest margin of return on the research and development dollar invested
or ensure maintenance of gains already made through prior development.
The research and development staff, that is, the various technical people in
the manufacturing division responsible for carrying on the activities, are also
very much involved in the problem of budgeting for this function. They are
faced with the problem of presenting their ideas to management along with
the data required to properly evaluate the worth of these ideas, so that a proper
decision can be made as to what programs should be pursued and at what pace.
The accounting department, as a staff organization to various levels of supervision and management, is faced with the problem of helping in the presentation of a budget picture with clearly defined goals which can be evaluated,
as well as some of the data necessary for proper evaluation.
Functional Classification and Evaluation of
Research and Development
The research and development project is in direct competition with other
projects, such as capital investment, for monies available. It is, therefore, of
extreme importance that the budget picture presented to management show
not only "how much" and "for what" but "why ". The worth of the research
and development program must be shown as clearly as possible, so that it can
be compared with similar programs and also other investment possibilities.
In order to present an appropriation request for research and development
expenditures to management, which permits recognition of the various goals
of the activity, along with sufficient data to permit proper evaluation, it becomes
necessary to classify experimental activities as to their motivation or intent.
Several classifications have been established, each of which has some common
criteria for the purposes of evaluation. The principal ones are:
1.
2.

Basic investigation
New product development
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3. Product improvement
4. Cost and /or capacity improvement
5. Safety, health and convenience
23

Let us take these categories and define the type of activity or program which
would fall under each, along with the primary method of evaluation.
Basic investigation is experimental effort expended for the primary purpose
of adding to the overall scientific knowledge of the division without specific
commercial objectives. The application of such knowldege in the solution of
a specific problem related to product or process would not be included under
this classification. Because of the difficulty of objective evaluation, experimental
effort in this category is judged largely on the basis of the relationship of its
cost to total research and development expenditures, as well as the value of
past contributions resulting from the expenditure of similar effort.
New product development is experimental effort required to develop an
entirely new product. If a current product is replaced, there should be a major
change in function or use which the new product fulfills, resulting in a major
effect on the market. If, in the case of replacement of a current product, these
conditions are not met, the effort is classified as product improvement. Experimental effort in this category should be judged on the relationship of the cost
involved (both research and development and implemental capital) to estimated future sales and profitability of the product.
Product improvement is experimental effort required to improve existing
finished products offered to the trade, in order to maintain the company's competitive position. Such improvement is concerned mainly with quality and /or
performance without creating a significant change in function or market or
resulting in a substantial savings in manufacturing costs:
1. Even if the experimentation results in major technological changes
in a product, which produce a substantially new product, the effort
would be considered to be product improvement unless a significantly new function is served or new sales dollars attracted.
2. Development work undertaken to improve a product at interim
stages of manufacture would be considered as product improvement only if it was expected to result in an improvement of the
finished product to the trade. Where improvements are sought at
interim stages of manufacture. to permit or facilitate process
changes in the manufacturing cycle in order to improve cost or
capacity characteristics, the development work would be classified
as cost and /or capacity improvement.
Evaluation of product improvement cannot be completely objective. However, the following factors should be considered:
1.
2.
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Relationship of research and development costs to sales and profitability of the product or products affected.
Position of product in market, in general and with regard to current quality and /or performance.
N.A.A. BULLETIN

3. Relationship of research and development costs to expected
achievement.
4. Company prestige and its worth.
Cost and /or capacity improvement is experimental effort required to develop a new process or type of manufacturing equipment or to improve a
process or process equipment in order to reduce operating cost and /or increase
capacity. If a new or improved process is sought for the primary purpose of
improving quality, the effort should be classified under product improvement.
If a new or improved process or equipment is being developed in conjunction
with the development of a new product, the effort should be classified under
new product development. Evaluation of effort in this category will be judged
on the basis of prospective cost savings and /or avoidance of capital expenditures, as compared to the cost of research and development plus implemental
capital required to achieve the gain.
Safety, health and convenience embraces experimental effort required to keep
manufacturing conditions within the requirements of company policy with
regard to these considerations. This classification should be used only when
these factors are not covered in a program developing a new or improved
process or machine. Again it is difficult to evaluate the goals of activity in this
category objectively. However, several factors, such as employee welfare and
relationships, company prestige, contributions to the community, etc., might be
considered in examining the worth of the activity.
Identification and Justification of Project Activity
Beyond the classifications described above, research and development effort
is further classified and identified by programs, each having a goal which can
be recognized and evaluated by whatever means is used for those within the
particular classification. The individual jobs to be done or the various phases
through which experimentation must pass in arriving at the goal of the program are further identified by some means, such as an experimental work order.
This final breakdown normally will represent the smallest unit of effort by
which the person responsible wants to control. This system of classifying and
identifying research and development effort gives us three levels of activity:
1. The major classification identifies and collects all research and
development effort pointed in a particular direction, e.g., new
product development.
2. The program identifies the effort required to reach a particular
goal within the major classification.
3. The experimental work order identifies a specific job to be done
in order to reach the goal of the program.
For purposes of illustration, let us assume an organizational structure such
SE PT EM BE R, 1 95 8
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as that shown in Exhibit 1. Prior to the beginning of the fiscal year, the various divisions submit to plant management their requests for research and development program appropriations for the ensuing year. These requests are
made at the program level, using one of the two forms shown (in part) in
Exhibit 2. All spaces, with the exception of program number, should be filled
Q U E S T I O N N AI R E F O R D AT A R E Q U I R E D F O R E V A L U AT I O N O F
RE SE ARC H AND DE VE L OP ME N T P RO GR AMS ,
GE NE R AL QU E S TI ON S
(To b e c o n s id e r e d o n a ny P r o g r a m )
I.
2.
S.

4.
5.
6.
7.
B.
9.
10.
11.

Wh at i s t h e t o t al e s t i m at ed ex pe r i m en t al c o st ?
Thi s ye a r ? To t a l f o r p r o gr a m ?
Wh at a r e t h e t o t al e st i m a t e d ca p i t al e x pe nd i t u r e s r e qu i r e d t o t a ke a dv a nt ag e o f su cc es s f u l co m pl et i o n
o f th e pr o g ra m ?
Is t h i s p r o g r a m i n c o n n e c t i o n w i t h p r o p o s e d c a p i t a l e x p e n d i t u r e s o r t o p r e v e n t f u t u r e c a p i t a l e x p e n d i t u r e s ?
Ho w u r g e nt i s t h e n e ed f o r t hi s p r o g r am ? Di s c u s. d e a dl i n e s invo l ved.
Wh at a r e t he p r o ba bi l i t i es o f su cce ss f u l c o mp l e t i o n? B y w ha t da t e ? Wi l l t h i s pe r m i t me e t i ng de ad l i n es ?
Wh a t f o r s ee a bl e p r o b l em s m u st be so l ve d f o r w h i c h E . W . O . ' • mi g ht be r e q u e s t e d ?
Wi l l t h e r esu l t s o f t hi s p r o g r a m b e n ef i t o t h e r p r o g r a m s ?
Wh at o t h er di v i s i o n s o r g r o u p s a r e wo r ki n g o n t hi s p r o g r am ?
Ar e t h e r e p o s s i b i l i t i e s o f d u p l i c a t i o n o f e f f o r t ? If s o , i s t h i s u n a v o i d a b l e ?
D o w e h a v e a d e q u a t e f a c i l i t i e s a n d e f f o r t a v a i l a b l e f o r t h e e x p e r i m e n t a t i o n r e q u i r e d ? If no t , wh a t w o u l d
be n ee de d a nd a t w ha t co st ? Whe n w o u l d t hey be av ai l abl e?
On p ro gr am s o f a co nt in u i ng na tu re ( ba si c inves tigat io n, pr o d u c t i mp ro v em en t) .
a. Wh at u s ef u l r e su l t . ha v e c o m e f r o m t h i s p r o g r a m d u r i n g t h e pa s t ye a r ?
( o r i n p r e v i o u s ye a r s i f s u c h i n f o r m a t i o n w o u l d b e h e l p f u l f o r e v a l u a t i o n )
b. I n d i c . c h a n g e s i n d i r e c t i o n o f e f f o r t p l a n n e d f o r t h e n e x t y e a r .
c . Is t h e e f f o r t b a s e d o n t h e t a l e n t . o f o n e o r m o r e i n d i v i d u a l s ?
d. Wo u l d t h e w o r k be chan ged i f t he se t a l en t s w e r e no t av ai l abl e?
Q U E S T I O N S U N D E R S P E C IF IC M AJ O R C L A S S IF IC AT IO N S

F u n d a m e n t a l R e s e a r c h a n d B a s i c I n ve st i g a t i o n
1.

De sc r ip t io n o f f ie ld o r di re c ti o n o f re s ea rc h a n d ex p ec t ed r e su l ts .

New P r o d u ct D eve lo pme nt
1.
2.
3.
4.
5.

Desc rip tio n o f the pr o du c t 1 ncl edin g f u nct io n s o r u s es.
Who o r i g i n at e d t he i dea f o r t h e p r o du c t ?
If a c u r r e n t p r o d u c t i s r e p l a c e d b y t h e n e w p r o d u c t , h o w d o e s t h e n e w p r o d u c t d i f f e r :
a . T e c h n o l o g i c a l l y.
b. F u nc ti o ns o r u se .
c. Eff ec t o n mar ke t.
Wh at a r e cu r r e nt an nu a l sa l e s o f t he o l d pr o du ct ? Vo l u m e and / o r do l l ar va l u e.
Wh at a r e t h e p r o sp e ct i v e a nn u a l s al es o f t he ne w pr o du ct ? Vo l u m e and / o r do l l ar va l u e.

6.

Is t h e r e a c o m p e t i t i v e p r o d u c t o n t h e m a r k e t n o w ?

P r o du c t Im p ro v e me n t
1.
2.
3.
4.

Wha t pr o du ct w i l l b e i mp r o ve d?
Ho w i s t he p ro d u c t u se d?
Wh a t c ha r a c t e r i s t i c s o r p r o pe r t i e s a r e i n n e e d o f i m p r o ve m e n t ?
Wh y i s t h e r e a ne ed f o r i m p r o v em e n t ? To mai nt ai n c o mp et i t i ve po si t i o n, t o cat ch u p wi t h

co mp etit io n, to ex p an d t h e m ar k et ?
5. ' W h a t a r e c u r r e n t a n n u a l s a l e s ? V o l u m e a n d / o r d o l l a r va l u e .
6. Wha t w i l l t h e ef f ect o n o p er at i ng co s t b e? ( B o t h i n c r e a s e s o r d e c r e a s e s )
N e w o r Im p r o v e d P r o c e s s D e v e l o p m e n t
1.
2.
3.
4.
5.

De sc r i pt i o n o f t h e pr o c es s o r e qu i p me nt a nd it s pu r po s e.
Ho w do es i t d if fe r fr o m th e pr o c es s it r e p la c e s , if s u ch is th e c a se ?
Wh at sa v i n g s w i l l r e su l t f r o m s u c c es s f u l c o mp l et i o n ? Di sc u s s pr o b ab i l i t i e s a nd p o s si bi l i t i es .
Ho w wi l l s a v i n g s b e e f f e c t e d ? C a p a c i t y , l a b o r , m a t e r i a l , w a s t e , o t h e r . D i s c u s s s a v i n g s i n d e t a i l .
W i l l t h i s w o r k a l s o h a v e a n e f f e c t o n q u a l i t y? D e s c r i b e .

S a f e t y, H e a l t h . C o n v e n i e n c e
1.

De sc ri pt i o n o f th e n at u r e o f th e p ro gr am , uho wu ,g expected re su lt s o r c o n di ti o n s, inc lu di ng de gr ee
whe r e p. . . i bl s .

EXHIBIT 3
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1958

1958
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Appropriation
Request
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$ 80

$ 89 6

-
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48
446
1

Pr os pe ct iv e An nu al
S a l e s 2 to 3 Y ea rs
A f t e r In t ro d uc t io n
$ 3,000

-

600

50
150

750
2,500

100

250

$ 800

$ 7,100

Su pe ri n te nd e nt (s )
Re s po n s ib l e
Ri ch ar d s (6 5) ,
`Sm ith (3 8)

Smith
Smith
Edwards 17),
Fisher 23)
C o nn el l y ( 3 7 ) ,

Fisher (13)

EXHIBIT 4

in by the requesting division, with particular attention given to the program
description. It is within the description that the facts required to justify the
program are found. The description should be written in narrative form. A
Questionnaire for Data Required for Evaluation of Research and Development
Programs (Exhibit 3) can be used as a check -list illustrating the type of information to be included in a program description. The items shown need not
all be referred to on every program nor should this list be considered as exhaustive. Information on cost figures and the like might be required from
sources outside the requesting division and, in such cases, the accounting department or other organization should be consulted. Although programs are classified according to their major or primary intent, it must be kept in mind that
many programs have secondary justifications. These should also be discussed
in the program description. In all cases, the description of a program should
be tested with this question: "Can management understand the intent of and
evaluate this program on the basis of the facts presented ?"
The annual program appropriation requests are submitted by the manufacturing divisions to the manufacturing organization manager for his approval. If
the manager concurs with the desirability of the programs, they are then forwarded to the general manager. Now follows the task of putting together the
annual appropriation request for research and development as a whole. This is
done at the program level and all effort, regardless of manufacturing divisions or
manufacturing organizations, is accumulated under common programs. These
are identified by code numbers, the first digit indicating the major classification
under which the program falls. For example, the 100 series might cover basic
investigation programs, the 200 series, new product development, etc. In addition to the listing of proposed research and development programs (Exhibit 4),
further summary analyses (Exhibit 5) are prepared. One portion accumulates
total research and development effort by manufacturing organization (upper
half) while another accumulates total effort by major classification (lower half),
so that management can see how much effort is pointed in various directions. The
proposed expenditures under the product improvement classification are analyzed by major family of products so that comparisons can be made with the
respective sales of these products. For the cost and /or capacity improvement
classification, the per cent return on expenditures, both research and development and capital, is calculated for individual programs and summarized by
manufacturing organization. Charts are also included in the annual appropriation request so as to indicate the various trends of spending.
Not only will programs be submitted at the beginning of the year as part
of the annual appropriation request but new programs will arise from time to
SE PT EM BE R, 1 95 8
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time. To provide for this situation, an unassigned provision for new programs
is added to the overall appropriation. Program requests can be submitted at
any time during the year, therefore, and funds allocated from the unassigned
provision for new programs to cover them.
When a division is ready to begin work on a particular job or phase of a
program, an Experimental Work Order Request is submitted on the form shown
as Exhibit 6. Since the program appropriation has already been approved for
the division, the only reason for submitting a request is so that the general
manager can assure himself that the job to be done is within the scope of the
SU MMA R Y A N ALY SE S B Y M AN U F A C TU R IN G O R G A N IZA TIO N
( In $ T h o u s a n d s )

1957 Estimated
Expenditures
% o f To t al
Am o u n t
- - lT—
48

Divi sion IA
Division IB

318
96 6

8
24

22 8
Z39
46 7
3,9 29

6
6
12
99

27
$ 3 . -9 5 T

1
10 0

$

Divi sion 4A
Divisi on 4B

$

Un a s s i g n e d P r o v i s i o n
fo r Ne w P ro gr am s
To t a l R esea rch and De vel .

1958 Appropriation
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°/n o f T o t a l
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701
15
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8
$1 , 04 5
23

$

I n c r e a s e * o r De c r e a s e
1958 Appropriation O v e r
1957 Eet'd Expenditure.
Am o u n t
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8.2 *
26*
8.2 *
_ 8.2*
79 •

%

26 8
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585
$4 , 53 2

6
7
13
98

$ 40*
78 *
118*
$6 03 *

17.5*
32.6*
25 .3 *
15.3*
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V4-, -6 -3 2-

2
100

73 *
T 7 ■

1 7 . 1*

30.6*
7. 7*
24 .9 *
19. 1
32,9*
15.3*

A n a l y s i s B y In t e n t o f E f f o r t
(In
Thoup ands)
Ba s i c I nv e s t i ga t i o n
$
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New Product Development
198
P r o d u c t I mp r o v e me n t
2,460
Co s t a n d / o r C a pa c i t y I m p r .
836
Sa f e t y , He a l t h a n d C o n v e n .
79
f3. 929
Un a s s i g n e d P r o v i s i o n f o r
New Prog rams
27
Total Research and Devel. $ 3,9 5

9
5
62
21
2
99

$

465
213
3,0 73
676
105
$4 , 5 3 2

10
5
66
15
2
98

$10 9*
15*
61 3*
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26*
$60 3*

1
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$4 , 6 3 2

2
100

73 *
$676-
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overall program. Hence, the description need contain only sufficient information for him to do so. Company management has been assured that after its
approval of the research and development appropriation at the program level,
adequate control will be maintained to insure that the programs, as they are
carried out, are within the limits as specified in the original program appropriation requests.
Reviewing and Reporting On Programs
At the end of each of the first three quarters during the year, a listing of
all appropriations at both the program level and the work order levels is submitted to each division superintendent so that he may review his annual appropriation in line with the manner in which experimental efforts have been spent
and will be spent during the remainder of the year. Adjustments may be made
to annual appropriations at the work order level without any explanation being
offered, providing the total amount of the program is not changed by a significant amount, say $5,000 or more. This limitation may be placed at any level
commensurate to a company's operations or policies. Where the net effect of
changes at this level is reflected at the program level by a change of more than
$5,000, plus or minus, it becomes necessary to re- examine the entire program
and a new program appropriation request must be submitted for approval.
Following the quarterly review, year -to -date actual research and development expenditures are reported to company management, summarized by program, major classification of effort, and manufacturing organizations in much
the same manner as the annual appropriation request. These reports will also
show the effects of the quarterly reviews and, as was mentioned earlier, significant changes of $5,000 or more to individual programs are supported by new
program requests. Should it become necessary to increase the total appropriation
for research and development expenditures, the entire annual appropriation
request must be re- submitted with up -to -date data for evaluation and justification. These quarterly reports should be accompanied by technical progress reports making company management aware of both accomplishments and goals
yet to be achieved. In this way management can formulate some idea of the
return it is getting on the research and development dollar invested.
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REPORTING DEPARTMENTAL COSTS OF RESEARCH PROJECTS
by D. B. Gauss,.Jr.*
in the
of research and development costs prompt me to outline the
method we use to report monthly
project costs in our process research
and development departments. These
departments are concerned with the
development and pilot production of
the new chemical and fermentation
processes which originate in the research laboratories of the Upjohn
Company, one of the world's major
producers of ethical pharmaceuticals,
located at Kalamazoo, Michigan. We
feel that we have devised a very practical approach to reporting research
and development costs on specific
projects within a department. The
techniques should be readily adaptable
to other firms which have organized
research and development programs.
ECENT BULLETIN ARTICLES

R area

The basic report which is the subject of this discussion is put out by
each department concerned. It is used
by the departmental supervision as a
guide to their research and development efforts and is also helpful as an
aid in the preparation of future operating budgets. These reports are
also summarized quarterly and distributed to divisional management,
where they have been most useful
* Member of Staff, Process Research and
Development, The Upjohn Company, Kalamazoo, Michigan.
32

in presenting the over -all cost picture
of our process research and development efforts. The following "ground
rules" were established as a guide in
setting up the report:
1 . Any additional
paper -work
should be done by the department, itself. This work
and report preparation should
require a minimum of time.
2.

Approximate distribution of
the total costs to the various
projects would be satisfactory,
but the major costs should be
pinpointed as closely as possible.

3. The technical and operating
personnel in the department
should not be burdened with
data keeping and /or recording to provide information for
the report.
Although the total monthly expenses for each department were
available from the general accounting department, the practicability of
having the accounting department record the costs on the various projects
was ruled out due to the number and
constant changes of research and development projects within the departments. An examination showed that
the major monthly direct expenses in
the departments were salaries, supplies
(including many expensive chemical
intermediates and raw materials) and
equipment repairs and alterations.
N.A.A. BULLETIN

The problem, then, was to distribute
these and other expenses among projects as accurately as possible, with a
minimum of effort.
The mechanics of distributing the
costs was evolved as follows. Each
research and development project is
given a code number at its inception.
Once a month, every member of the
department turns in a Monthly Time
Allocation card, (Exhibit 1) listing
M O N TH L Y TI M E A L L O C A TI O N

2100
2120
2131
21 4 0

30%
20 %
40 %
l0%

To t a l

100%

M—h

10 0

pr o j e c t

0—Iim
H o ur

J a n . 19 5 8

d

Ti ..

•

%

R , g , l , , Ti m e
d Ti m e
P—j—

%

De p t .

J . Do e

21 2 0

To t a l

_

Name

6

100%

6

100%

EXHIBIT 1

the approximate per cent of his time
spent on each project during the
month. From this data, we obtain the
per cent of total manpower (regular
and overtime) spent on each project
during the month. This percentage is
used as a basis for distributing the salary cost to each project. We could, of
course, use the above data to obtain
the actual payroll dollars assignable
to each project. This has been done
in the past, but we have found that,
in the long -run, the difference this
makes in the total project cost is not
significant enough to warrant the additional work required. Other minor
direct expenses, such as laundry, telephone, and telegraph, etc. are also
distributed on the basis of total manpower.
SE PT EM BE R, 1 95 8

Fixed expense (depreciation, floor
space, taxes, etc.), personnel benefits
(hospitalization, annuities, cafeteria,
etc.), utilities (steam, electricity, water, etc.), and service departments
(machine shop, purchasing, electricians, etc.) which are not considered
to be under direct control of the department are classified as "combined
expenses" and also distributed on the
basis of the manpower assigned to the
projects.
Supplies, which is the second largest single expense, is distributed on
an actual basis. The procedure is that,
for purchased materials, the project
number is entered on the purchase
requisition. When the material is invoiced, the invoice is routed to the department. There the cost of the material is entered against the appropriate project. Intra - company transfers
of supplies are handled by entering
the project number on the interdepartmental requisition. At the end of
the month, the costed requisitions are
forwarded from accounting to the department and the costs are entered
against the various projects. Service
requisitions for equipment and building repair and alteration expense and
other miscellaneous charges are handled in the same manner as intra -company transfer of supplies.
With the above data and the summary of overall departmental monthly
expenses, routinely published by the
general accounting department, we are
able to prepare the monthly report
33

E XP E N SE DISTRIBUTION B Y P R O J E C T _
2120
2125
2130
2140
2137
51,400
$ 6 ,0 0 0 $ 3 , 2 0 0
$1,000
$1,200
400
200
---1 0 ,0 0 0
800
100
2 ,0 0 0
100
1 ,0 0 0
3 ,0 0 0
1 ,0 0 0
1 ,5 0 0
500
50
--

)

--

--

2110
$ 7 ,2 0 0
700
2 ,0 0 0
2 ,0 0 0
50

--

Ba si s o f
Di s t ri bu t i o n
Man po w er
Man po w er
Ac t u al
Ac t u al
Ac t u al

Mo nt hl y
E xpe nse (1 )
$ 2 0 ,0 0 0
1 ,3 0 0
15 ,0 0 0
9,00 0
100
150)

Di r e c t E x p e n s e s
S. 1 -i . .
Overtime
Su pp l i es
Equ i pment r epai r s
As s a y c h a r g e s
Tr avel

•

MO NT H LY DE P AR T ME N TAL P R OJ E CT E XP E N S E S UM M AR Y

300)
180

170

110

40

50

50

5 1 2 ,1 3 0

5 1 7 ,1 7 0

57,510

SZ, 140

55,000

5Z, 050

6 ,8 4 0

5 ,7 0 0

3 ,0 4 0

-950

1 ,1 4 0

840

T5 , 7 0 0

3, 040

5. 950

1S

,140

$ 1, 330

$ 2 2 ,8 7 0 $ 1 0 , 5 5 0

$3,090

$6,140

$1.380

_

_

Manpower*

_

)

La u n d r y

Mi sc e 1 1 a. . 0 . .
To t a l D i re c t E x p en s e s
Co m b i n e d E x p en s e s
F i x e d e x pe n s e

100)
$ 4 6 ,0 0 0

_

50)

Tel ep ho ne

$ 7 ,0 0 0 )
5 ,0 0 0 )

Ut i l i t i es

3 ,0 0 0 )

-

-

-

Manp o wer

1 ,3 3 0

)

)

.

P e re o ,w e l b en e fi t

Servi ce Depart ment s
To t a l c o m b i n ed ex p

4 ,0 0 0 )
$ 1 9 ,0 0 0

$

To t a l p r o j e c t e x pe n s e

$ 6 5 ,0 0 0

5 1 8 ,9 7 0

....e

(1) F i g u r e . a v a i l a b l e f r o m ge ne r al a c co u n t i n g

EXHIBIT 2

(Exhibit 2) . The total effort required
for its preparation is a little more than
one man -day per month.
After studying the report, one may
wonder if it would not be more expedient to prorate all the expenses on
the basis of the per cent of total manpower assigned to the project. In our
case, this would very definitely give a
distorted picture of the costs of the
various projects. This is because there
are many projects which require a relatively small amount of manpower
and equipment but use very expensive
raw materials and chemical intermediates and may require numerous expensive assay determinations, etc. Another question that may be asked is,
"How do you allocate the costs of the
various departmental service functions,
such as material handling and storage,
office, etc. ?" We have found that, by
34

assigning these functions a particular
project number and allocating costs
to them in the same manner as to the
other projects, we get valuable information on the cost of these functions. When the quarterly expense report is issued to management, the
costs of these service groups are shown
but are prorated (on the basis of manpower) to the research and development projects in the totals at the bottom of the report.
In summary, we feel that the report
described gives us an adequate picture
of the costs of each of the various research and development projects within our process research and development departments. A major advantage of the report is that it takes a
minimum of time in preparation and
is prepared by, and primarily for use
within, the department concerned.
N.A.A. BULLETIN

Accounting for the Operation
of Nuclear Reactors
by J. A. WFADDEN

W

ITH THE PASSAGE OF THE ATOMIC ENERGY ACT OF 1954, participation in

peacetime developments of atomic energy was encouraged by the Federal
Government, and the McMahon Act, as modified, permits private ownership
of nuclear facilities and private use of nuclear materials. This legislation immediately presented to American industry a vast new area of scientific exploration which could not fail to produce a heterogeneous array of new products,
processes, techniques and related phenomena. Hence, the world finds itself on
the threshold of the atomic era.
Leaving the military aspects of the use of nuclear energy to the statesmen of
the world with the assurance that self preservation will be the greatest deterrent
to any political power that may consider its use as a weapon of aggression, one
can turn to the problems presented by the peaceful uses, be they industrial, social or scientific. It would appear that a large portion of the task confronts the
businessman. It will be he who will employ the physicists, chemists, metallurgists and engineers and will determine, to a great degree, the manners in which
this phenomena will be harnessed and the applications to which it can be most
beneficially and profitably directed.
Much has been learned, even at this early date, of the chemical and physical
reaction resulting from the splitting of the atom. In industrial, scientific and
medical fields, radioisotopes, irradiation facilities provided by research reactors
and commercial power generated by nuclear reactors are presently employed
in many practical and important ways. The scientific complexities of this
technology will begin to be understood and regimented with ever - increasing
speed. What, however, are the general business management and, particularly,
the accounting and financial problems that will be encountered? Certainly,
industry faces many more problems of planning and control than were present
just after the turn of the present century when the impetus of a major world
J. A. WFADDEN,

Trenton Chapter (Philadelphia. 1945), is Director, Administrative
Services, RCA Laboratories, Radio Corporation of America, Princeton, New Jersey. Before
joining RCA in 1942, he held various accounting and treasury positions in the textile,
ceramics and non - ferrous metal refining industries. Mr. McFadden, a previous contributor
to the Bulletin, and a winner of several Certificates of Merit, is Past President of Trenton
Chapter and has served as a National Director of N.A.A.
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conflict forced upon American industry mass production with its attendant
problems. With respect to accounting techniques, to apply to these idiosyncrasies of the single business of operating nuclear reactors, the accountant stands
at approximately the same point of time, relatively, as he did prior to the development of standard costing systems for presenting the results of mass production manufacturing.
The Rea ct or — I ts O pera ti on
The nuclear reactor is the basic facility in which the phenomena of the nuclear chain reaction takes place. Stray neutrons are present in almost any type
of atmosphere and, when such particles encounter a critical mass of heavy material, such as uranium, a type of explosion occurs (fission) which causes the
single atom to split into three fragments, and to emit several fast neutrons. The
neutrons, especially when slowed, are capable of producing the same type of
reaction upon striking other uranium atoms. Exhibits 1 and 2 illustrate how, by
the use of a moderator (water or similar substance), neutrons are slowed to
produce a chain reaction. The energy liberated by nuclear explosions can be
converted into heat and used to produce power, such as electric power. In addition, other useful particles, such as beta and gamma rays, and other radioactive atoms can be produced in the reactor.
These simple explanations are in no manner intended to imply that all reactors are the same in physical size or construction or in the purpose for which
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EXHIBIT 1
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must be present in the reactor a minimum amount of fissionable material (fuel),
usually uranium or thorium. This fuel (1) is extremely expensive, both for basic
material rental and preparation costs, (2) must be handled at almost every stage
with extreme care by trained specialists, (3) is subject to decay with respect to
usefulness and financial value, (4) must be reprocessed and the residue returned
to the supplier (Atomic Energy Commission) when its performance falls below
certain operating tolerances, and (5) at every stage imposes grave financial
and public welfare responsibilities upon the user. These minimum factors are
at least present in the operation of any type of nuclear reactor, regardless of its
power level or use for which it is operated. The problem only increases in order
of magnitude between the small fractional megawatt power level reactor, producing neutron beams for the purpose of research studies, and the 1,000 megawatt reactor used as a heat source to produce electrical energy for a fair -sized
city.
Basic Material Used in the Reactor
The accounting for the cost of the basic material, or fuel elements, used in
the nuclear reactor presents the greatest challenge because the relationship of
effort contributed to operate the reactor facility, both in the direct and indirect
categories, is closely allied, in evaluating the results of the reactor operation,
to the fuel material life expectancy. Four elements of expense are, of course,
easily identifiable in the accumulation of the fuel element costs. These are rent
to the Atomic Energy Commission for basic material (less credits for scrap
returned), fabrication and shipping fuel elements by processors, reprocessing of
expended fuel elements by processors, and shipping of scrap to supplier (A.E.C.)
The usage of fuel material, however, for any particular application, cannot be
measured by conventional means due to the following factors:
The degree of radioactivity present renders the fuel elements unaproachable and, hence, the matter of actual physical inventory at
any given point of time is not possible. Scientific estimates and
measurements, at present, are further not accurate by a factor of
approximately 10 per cent.
2. The quantity of neutrons produced in any given period throughout the reactor core by any segment of the fuel elements cannot be
calculated nor determined accurately.
3. An approximate period of six months is required for processing
the residual scrap after removal of the fuel elements from the reactor, to determine the residual value.
4. Operating hazards are of such magnitude that the first order of importance must be given to the most minute indication of dangerous
1.
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conditions. This usually results in excessive shut - down time,
which materially shortens the productive life span of the fuel elements.
It would appear, therefore, that, in the absence of historical records based
on actual experience, it becomes necessary to adopt standards which will provide reasonably accurate costing of the material usage factor in the reactor
operation. Before considering the basis for establishing such standards, it is
well to consider related cost elements.
What Are Labor or Salary Elements of Cost?
In the considering of the labor or effort which must be applied to the operation of the nuclear reactor, it is well to segregate into two major categories
the costs that arise from the constant operation of producing the results for
which the reactor is intended and those required for overall technical guidance,
radiological health requirements, and administrative control of the project of
which the reactor is the principal facility.
It has been determined that the most efficient operation of a nuclear reactor
is accomplished on a twenty- four - hour - per -day basis, even though the operation
week can vary from five to seven days. This fact necessitates a three -shift operation, requiring such highly trained specialists as pile or reactor operators for
each shift, with the addition of a basic staff of outstanding experts which must
be present during the shift (usually the main day- shift) when major changes
in the reactor operation are decided and effected. Accordingly, as a very minimum direct staff to operate even the lowest power level nuclear reactor on a
practical basis for industrial purposes and to further assure that health and property contamination hazards are safeguarded, it is necessary to have approximately
nineteen technically qualified people and one statistician or records clerk as
shown below:
Shifts
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1

1

20

10

—

1

—•
—•
1

—

1
1
1
1
1

3rd

1
1
1
1

1
1
1

1
—

3
1
3
3
3
3

1
1
1

—

1
1
1

2nd

—

Chief nuclear physicist
Chief nuclear chemist
Radiological health officer
Health physicist
Radio chemist
Hot cell supervisor
Pile operator
Operating assistant
Technician (counting)
Recording clerk

Itt

—

Totals

5

5
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In the realistic pricing of the radioisotopes, irradiation time and space or
commercial power provided by a reactor, it is necessary to consider the cost
of the entire basic complement of personnel with respect to the output derived
over the entire three -shift period. At the present stage of the art, it is not possible to weigh the contribution made by the nuclear specialists present during
the first shift, so far as they may be related to the performance experience of
any of the three operating shifts. All shut -down time might occur within a
particular period (during the first shift), with the result that output in terms
of performance, would be comparatively higher during the second and third
shifts. However, the very fact that the reactor was "cooled off' or shut down
on the first shift was all that made possible subsequent shift operation.
Accordingly, "effort applied" in the reactor operation does not necessarily
assure a comparable relationship of 'value added." Hence, in costing the output of a nuclear reactor, an hourly (or fraction thereof) rate, computed by
dividing the toal salary cost of the operating personnel by the total hours scheduled as reactor operation time, should be established. Shut -down time should
be accumulated and recorded for informational and technical guidance purposes
but should not be used as a separate factor in determining the cost of products
or services obtained from the reactor operation.
Whether the reactor facility is a separate, completely autonomous facility
or whether it is a project which is part of a generalized plant facility having
other operations which produce commerical results will determine the extent
of the indirect and general administrative charges which must be considered
in costing the reactor production. Regardless, however, of its organizational
habitat, a minimum of indirect costs is related entirely to the reactor and its
operation. It is vital that a reactor director, responsible for the entire operation,
be appointed to coordinate the technical, social, and economic aspects of this
endeavor. Related services, such as secretaries, librarians, maintenance mechanics, electronic engineers, storekeepers, janitors, and watchmen (security), are
best utilized when assigned specifically to the reactor facility due to the unusual
and specialized aspects of the daily servicing problems.
General and Administrative Expense, Especially Insurance
Aside from the normal general and administrative expenses incurred in the
operation of any organized endeavor, such as indicated in Exhibit 3, Classification of Accounts, there is present, with respect to the matter of nuclear energy,
an extraordinary expense not existing to the same degree in any business enterprise or its undertakings prior to the discovery of the fission process of creatSE PT EM BE R, 1 95 8
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EXHIBIT 3

ing atomic energy. The matter of financial responsibility in the event of a
nuclear incident or reactor spillover is a subject of much concern to American
industry. Sections 170c. and d. of the Atomic Energy Act provide government indemnity to reactor operators in an amount of $500,000,000 and Section e. places the legal limit of liability on nuclear hazards at this amount.
For a reactor owner, or others employing nuclear energy for peaceful uses,
to qualify for such indemnification, however, it is necessary that a certain amount
of basic financial responsibility, determined by a rating of the facility by the
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Atomic Energy Commission, be supplied from private sources. Depending
upon a number of factors (Exhibit 4), the basic financial responsibility which
must be provided from private sources varies appreciably and can reach such
proportions that its assurance, or the cost thereof, might represent one of the
major items of cost in the operation of a nuclear reactor. The insurance industry presently has provided, through stock insurance company pools, nuclear
hazards coverage for both third party liability (Nuclear Energy Liability Insurance Association) and property damage (Nuclear Energy Property Insurance
Association) with limits of $60,000,000 and $40,000,000, respectively. These
limits include amounts provided by the Mutual Atomic Energy Liability Underwriters' pool and certain reinsurance from foreign markets.
In the case of both the stock and mutual insurance company pools, firm premium rate structures have not been promulgated and, while it is therefore possible for reactor owners, or others, to bind nuclear hazards insurance coverage
up to limits offered by the joint pools, there is no definite assurance of the cost
for such coverage. Proposed regulations of the Atomic Energy Commission provide that a minimum of $3,000,000 of third party liability insurance or other
evidence of financial responsibility will be required by any reactor operator, and
tentative rates for private insurance coverage develop a premium cost for this
much coverage at approximately $20,000 on an annual basis. In addition, it
appears that property damage coverage, including loss or damage to source material, will result in an additional $20,000 or more of expense annually.
It can easily be seen that the maximum coverage available, if required, could
develop to sizable annual premiums. Considering, therefore, that private financial responsibility must be in evidence before government indemnification of
nuclear hazards becomes operative, and with the present indication that the
cost to insure such private financial responsibility will be a sizable element in
the operating expense structure of a reactor facility, it is suggested that this cost
factor be treated as a direct charge to the fuel cost instead of an item of direct
overhead or general and administrative expense. There appears little difference
between the relationship of this expense to the procurement of radioactive
source materials than that which excise taxes, tariffs, royalties, and similar
charges bear to the cost of other materials used in abundance by American
industry.
Further, the coverage limits and cost of such insurance will fluctuate with
the value and quantity of material on hand, in transit or in the custody of
processors. Therefore, if the realistic costing of reactor output is to be accomplished, such protection, particularly if purchased, must not be considered
in terms of the insurance contract span but rather in terms of the fuel usage
SEP TE MB ER , 19 58
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cycle. Accordingly, by relating insurance or other financial responsibility assurance costs to the source material and its usage, a refinement in costing will
be accomplished which would not be present if this expense is grouped witth
items generally associated with general and administrative expenses.
Bringing the Cost Elements Into a Costing System
If the foregoing categorizes the various cost components present in the operation of a nuclear reactor, it appears logical, at this point, to consider the method
by which the products, services, or information provided by the reactor usage
is priced to assure full recovery of cost, regardless of the operating conditions
which may be encountered. There is no doubt that many concepts of cost accounting will be applied to this problem and, as historical data is accumulated
and experience gained in the operation of nuclear reactors, cost accounting
techniques will be developed to a very sophisticated degree. For the present,
however, it is necessary to face this problem with practically no experience or
historical cost records.
Three factors with respect to any
reactor are, however, known or can be
NEUTRON DIFFRACTION
calculated
or fixed by scheduling.
REACTOR
They are core size or space available,
maximum power level (megawatts),
and operating time (hot pile). Hence,
it is possible, by the application of the
last two factors to develop the number of megawatt hours that the reactor will operate productively during
the period of the fuel element life
Et CNOCA
R
Y
S
T
A
I
M
OCHROMATIC
Ca FA
expectancy.
The consideration of core size or
BEAM
number of irradiation spaces available
is important to permit costing of apSAMPLE
plications which require less than the
entire core capacity in terms of space
and thermal temperature. The total
megawatt power level, multiplied by
n DETECTOR
the number of core spaces or beam
tubes, will produce the total megawatt
hours of energy available for use
EXHIBIT 5
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within the core. Assuming the reactor is used for the production of radioactive
isotopes, the creating of radioactive materials or conducting neutron diffraction
studies, as illustrated by Exhibit 5, it is possible to determine the number of
megawatt hours devoted to each purpose.
It is evident at this point that, to use the megawatt hour basis for determining reactor usage, it is necessary to assume that the reactor is operated at all
times at full core capacity and at maximum power level. When nuclear reactor
usage is available to American industry on a commercial basis, this assumption would not be unrealistic. However, at the outset, it appears very impractical to consider that such will be the case. On the other hand, if the full cost
of operating a nuclear reactor facility is to be recovered, it will be necessary
to cost utilization at less than full producion scale, at decidedly high premium.
While it is possible to conduct diffraction studies and produce radioactive
isotopes at thermal temperatures less than the maximum power level of the
reactor, the number of megawatt hours of energy applicable to each purpost
is a measure of the neutrons used. Also, it is never necessary that the entire
core capacity (space) be used for certain purposes. Conversely, to conduct a
single experiment or to create the necessary fission process that must occur,
a prescribed amount of source material in the form of fuel elements must be
present which, if used at capacity, can create the maximum power level for
which the reactor was designed and will produce the energy required to effectively accomplish the purpose of the entire core space. As a result, a sliding
scale of cost per megawatt hour must be established, which will arithmetically
provide for the full recovery of cost when the reactor is utilized at less than full
power and space capacity. A simple illustration of this variable costing is as
follows:
Legend: Maximum power level
Maximum core space
Total operating time (90 das)
Maximum fuel rod life
Total operating cost (90 das)

Total cost
Operating time X Power lev el X Core space
50% capacity
MW Hr. per
Power level
core apace
$345,600
= $ 6.00
960 X 2.5 X 24

= $ 6.00

50% Capacity
Core Space
Power level:
$345,600
9 6 0 X 2 . 5 X 12

$12.00
_

50% Capacity
Core space
$345,600
9 6 0 X 5 X 12

MW Hr per
core space
= $ 3,00

.

Full capacity
$345,600
960X 5 X 2 4

&

Formula:

5 megawatts
24 Irradiation spaces
960 Hours
90 Days
$345,600

Standards employed in this method of costing must be revised periodically
to conform with life expectancy of the source material from which the fuel
SEP TEM BER , 1 958
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elements are manufactured. Fluctuations in the cost of uranium and processing
of fuel elements, and credits resulting from residual scrap returned to the supplier, can result in sizable cost variances between different batches of source
material. If, however, sliding scale rates of costing reactor usage are fixed
for each period in advance, based on expected megawatt hours of usage, and
variance accounts for each element of cost — material, direct labor, indirect
labor, and general and administrative expense —are maintained on the basis of
actual reactor usage, it is quite likely that industrial reactor operators will find
that the megawatt hour method of pricing will prove more realistic than other
methods, due to the number of uncontrollable characteristics of atomic energy
which make costing and cost accounting far more difficult than any circurnstances present in the manufacturing and processing operations of previously
known technologies.
Attempts have been made to cost nuclear reactor output on the basis of relating expense to the energy generated by each fuel element or rod. Aside from
the necessity of assuming that each rod produced an equal number of neutrons,
voluminous records have been required to record initial rod costs and subsequent expenses resulting from rod handling and storing after they had been
prepared for insertion in the reactor but prior to their becoming part of the
"hot pile." Similarly, it has been necessary to identify (if possible) the uranium
processing losses and residual scrap recovery by individual rods, to arrive at
final actual costs. This method of costing has not gained much acceptance and,
where presently used, has been modified to an averaging basis for all rods or
batch of rods, to avoid wide variances experienced in source material efficiency
and productive life span.
It can be conservatively stated that general purposes reactors will present the
most difficult problems of cost accounting, and it is for this reason that the
megawatt hour of usage appears to be the most realistic manner in which to
arrive at the true cost of applying this science to the industrial problems of the
world. Power reactors, built to supply electrical energy, lend themselves more
readily to normal costing, although present techniques have not been developed to the stage where electrical power can be produced commercially on a
true cost recovery basis. This, however, is a matter of economic and scientific
development, both of which will be solved by the passage of time in the atomic
age.
Accounting and the Atomic

Ag e

Accounting in the atomic age will undergo many changes in both philosophy
and technique. Atomic energy is the child of many basic sciences, i.e., chemis44
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try, physics, mathematics, and engineering. Hence, it is an art requiring a high
degree of intellect on the part of all who seek its many offerings. If the accountant intends to join with the atom in contributing to the industrial benefits
that certainly will ensue, he must prepare now by investigating the accounting
problems that are resulting from the operation of nuclear reactors and the many
industrial processes that will use radioactive materials.

WHAT TRAINING FOR COST ACCOUNTANTS?

by Frank Judd*

ment accounting subjects at night at
the local university.
Traditionally, the teaching of accounting at our universities has been
patterned along the interests of public
accounting. The emphasis has been
on general accounting principles, classification of balance sheet items, and
fair statement of income by periods.
These elements are needed knowledge
for anybody in all fields of accounting. In addition, colleges usually offer
elementary or advanced cost accounting and may have courses in industrial accounting or business budgeting.
However, if we are clear in our
thinking, I believe that we would
have to admit that the schools cannot
make cost accountants for us beyond
a certain point. The public accountants may make the same statement for
their profession. Yet, public accounting work, fortunately for our financial system, is a great deal more standardized than cost accounting and the
managerial services stemming from it
s Assistant Comptroller, Brown & Wilwill ever be. Our "subjects," meaning
liamson Tobacco Corp., Louisville, Kenpractical
applications, are tailored to
tucky

the cost
run the
management services stemming from
cost accounting ten and twenty years
hence?
If we review the records of the leaders in the profession and of our associates in our companies (not mutually exclusive groups), we find that
most of the men in the field have
come from general accounting or public accounting, with a pretty generous
sprinkling of people who have "come
up" from the production floor. In
many ways, it may seem odd that the
profession of cost accounting has not
established a more specific identity extending to educational training. Can
we have such a course of study for
cost accountants or, for that matter,
should we? I have often asked myself this question, especially since my
daily function is the management of
cost control and analytical services in
a fairly large multiplant company and
I am also teaching advanced manage-
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%HERE WILL WE FIND

accountants who

SEP TE MB ER , 19 58

will

45

the specific needs of our particular
organizations and are designed to
serve our particular managements.
When I say "tailored," I mean not
only to objective standards and requirements but also to individual and
personal preferences. I do not see
anything wrong in admitting that management services must work in terms
of individuals in the management.
Objectives in our company in 1958
may not be objectives in 1960, and it
may be necessary to recast reports and
even classifications to suit the changing needs. Another new factor is the
growing utilization of different data
processing techniques, which adds a
new dimension to the activities of the
management cost accountant.
If we now step back and consider
how a university could train staff men
for us, I feel that we should expect:
1.

46

Understanding of accounting
principles and their objectives.

2. Understanding of business
management principles and
their objectives.
3. General education based on
studies of economics, history,
and other liberal arts.
When we get a man with this
training, he will be able to understand and observe the techniques and
practices that we now use and he will,
if he has got what it takes by way of
personal ability, carry on and improve
on what we now have. I believe that
an attempt to put more specific management technique courses into curricula would not be too decisive because what we need is development of
thinking, rather than knowledge of
specific systems used by particular
companies. I believe it would be
wrong to push the universities still
further into the direction of a trade
school. We will benefit more if our
men bring education.
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A Middle Ground Between
Fixed and Flexible Budgeting
by E. H. WEINWURM
do, may range, in the minds of
T the general executive echelon of theshould
company, very far from what actually
HE CON CE PT O F WH A T BUDGETING

is within the command of the accounting department. Much is lost either way.
If understated definitions based on older and more broadly circulated authorities are the present guide, the current efforts of the accounting department to
improve things will be discounted or even criticized as too complex. If the
sophisticated modern approaches are promulgated and accepted too readily,
things hoped for are unlikely to be seen. What budget, as the sole tool, ever
produced a dollar of sales? Or even served to optimize volume -profit relationships where, as in the case of most industrial organizations, the system of
accounting classification has not yet developed far enough to define, beyond
reasonable doubt, the break -even points for varying economic circumstances?
It follows that what must be done is to develop more ideas in the middle
ground, recognizing that break- throughs in business science are evolutionary
unless expensive crash programs are undertaken, the same as in the realm of
physical sciences.
Origins and Development of Budgeting
Now, there is no doubt that the budgeting concept is improving controls in
the long effort to lift business management from the guessing stage. By forcing
operations into more intimate contact with accounting people, it is helping to
mold our systems of classification and the skills of organization to communicate.
As a result, more and better factual information, is available and the control
process is becoming increasingly scientific. Though simple business budgeting
has been practiced for many years, it has certainly not approached its limits.
This is true both in terms of the number of companies using budget systems
and in the managerial effectiveness they are able to provide within the given
company.
E. H. WEINWURM, Chicago Chapter (New York, 1 9 4 7 ) , is Associate Professor of Accounting at DePaul University, Chicago, Illinois. Prior to his present position, he was
of Industrial Engineering, Stevens Institute of Technology Hoboken,
Associate
Professor
New Jersey.
Mr. Weinwurm
authored numerous articles in professional publications.
SE PT EM BE R, 1 95 8

47

When budgeting was first applied, it was, of course, not a new idea that
a planned activity would be more apt to reach specified goals than one which
was not planned. Yet the obstacles to applying the idea within a practical
procedural frame -work seemed overwhelming at the beginning and they are still
quite substantial. The earliest business budgets were crude estimates in comparison with their successors of a generation later. They had to use the few
statistical and accounting data available at the time. The inadequacy of those
data was strongly felt as more experience was gained from their use.
One attempt to better the situation originated in the accounting area, namely,
the introduction of predetermined burden rates. Here was one of the origins
of budgeting. As a matter of fact, many writers and practitioners still use the
term "budget" as the equivalent of "overhead budget," which originally served
as a tool to develop burden rates. Another pioneering effort had its roots in
the field of economics and statistics. The Harvard Business Barometer, first
published in 1918, showed the way toward improved forecasting of business
developments. Though it was concerned with stock market fluctuations and
had to be discontinued after a few years, it led to more thorough studies of
the factors which helped sales forecasting toward more reliable maturity.
As we look back at what happened in the first stages, it seems almost inevitable that:
1. The emergence of the budgetary concept would be unilateral in
the accounting function or, in other words, that more ingenious
accountants would seize on the notion that the accounting system
could be better adapted to calling the company shots in advance.
2. Inquiry by these people into how the system could be directed
to doing this would entail for the first time looking at not only
the character of charges which went into the respective accounts
but also into essential behavior of these charges.
3. Accountants, being confronted with practical immediacies (such
concepts as semi - variable costs, for example, had not been clearly
formulated at the time) would at once resort to fixing the budgetary projections to relatively inflexible amounts prorated monthly
over an annual period.
Possibly the chief benefit of the preceding series of events was general
acceptance of the idea of classifying costs broadly in the sense that they were
either fixed or variable. This is simply illustrated in Exhibit 1. It was seen,
by use of this type of chart, that total cost in any particular activity could be
determined immediately. Further, the concept was a simple educational tool
through which accountants could readily generate management thinking and
is
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understanding concerning the relationship of these two types of costs within
the enterprise. The break -even chart, which soon followed by the superimposition of the sales curve, was only one step removed and would eventually
provide management with a simple representation of an even more valid induction concerning what was to govern future budgetary practice.
These things accomplished, a number of budgets were assembled, approved
by management, and directed to operations for compliance. However,
soon
as comparisons of what was actually going on were made with what the budget
said should be going on, the distortion inherent in fixed budgeting came into
the open. Immediately operations personnel began taking pains to tell the
accountants how and why costs could not fluctuate with volume in a uniform
and easily determinable manner Fortunately, the idea of budgeting had sufficient merit in furnishing broad estimates of expected costs at various levels,
so that it survived and the break -even concept became the foundation of the
fixed budget.
Why Normal Volume
Another complication promptly presented itself. In most industries, the
volume of sales and production will fluctuate substantially over time. How can
the fixed budget deal with this situation? If attention is focused on the total
budget period (say one year), the fluctuations may be disregarded altogether
as long as it can be expected that actual costs for the period will reasonably
match the budgeted figures. Yet business management has become increasingly
interested in reports for shorter periods. If, for instance, it wanted monthly
data, it could no longer disregard those volume fluctuations during the longer
period. Yet, this disregard was the traditional practice of burden application.
During low - volume periods, actual costs would exceed the amount of predetermined burden charged to production, which was based on annual volume.
The difference or under - absorbed burden would be carried forward until the
end of the year in the expectation that, at that time, no substantial difference
would remain. The burden rate was based on an assumed normal volume.
Would change in determination of normal volume help? There are numerous normal volume concepts which emphasize different factors, such as
capacity to produce, capacity leading to a minimum unit cost, capacity related
to a longer -range sales volume and others. Obviously, the particular normal
volume concept which underlies a budget will significantly influence the difference or variance between actual and budgeted data. This important question
will be taken up in a subsequent section.
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Introduction of the Flexible Budget
As management became more familiar with the services which budgets could
provide, the limitations of the fixed budget were more fully recognized. In
addition, a new important aspect of budgeting was gradually evolved. No
longer was management satisfied with the use of budgets for planning purposes.
It was realized that a plan was only as good as its execution. Management
wanted to be assured at short intervals that its plans were carried out by all
parts of the organization. If this was not the case, management wanted to
know the reasons for the failure. This was the origin of two highly important
budget applications, communication and control.
The problem of communication is a complex one for all kinds of organizations. Budgeting has been discovered to be one of the most effective means
to achieve adequate communication. Management has a tool through which
every supervisor helps to establish the plan and knows what is expected of
him. His performance in carrying out the assignment is "fed- back" to management which, in turn, can decide what to do to bridge the gap between planning
and execution. Another important aspect of communication arises between
operating and financial people. Accountants must know what is goin g on in
the plant; operating supervisors must learn to use the data which the financial
departments are computing and analyzing. The use of the budget as a control
device has been a prerequisite for its successful use as a communication medium.
Yet the fixed budget did not fit the requirements of control.
In using budgets for planning, management could disregard the shorter -run
fluctuations, as long as it was satisfied with data which incorporated the optimistic assumption regarding a final agreement between actual costs incurred
and predetermined burden charged
into production.

But fixed budgets

were failures as short-term control
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tools despite the fact that some business executives are still unaware of it. Since
the 1930's, the promotional efforts of Fred V. Gardner and his supporters have
put the spotlight on the advantages of flexible budget. Their work has been
so successful that there has been a trend to dismiss fixed budgets altogether, even
under conditions where they can render services which variable budgets cannot
furnish.
The flexible budget discards the limitations and assumptions of the fixed
budget and the break -even chart. It attempts to determine costs at different
activity levels through actual measurement rather than merely by formal period
prorations. While this requires much more time, effort and money than to
design a fixed budget, the flexible budget has an all- important advantage as
a control tool in scheduling costs validly to the actually expected activity volume. With a fixed budget, a manager is bound to lose control whenever the
actual activity level deviates from the normal or average volume on which the
data of the fixed budget are based. The requirements of flexible budgeting
for more detailed and accurate data have stimulated substantial improvements
and refinements of accounting data.
Exhibit 2 illustrates the flexible budget curve for one type of semi - variable
costs. It is neither fixed nor variable according to the assumptions underlying
the fixed budget. Neither can it be segregated into its fixed and variable components by means of one of the simple formulas to be found in the literature.
The number of supervisors needed —which determines the cost —must be ascertained by a careful study of existing conditions, which may well differ from
one department to another. Other cost classifications will show different types
of curves in a graphic presentation. Thus, the artificial uniformity of the fixed
budget is reshaped into more suitable operating control. The curves recognize
different conditions; these conditions were submerged in the fixed budget as a
result of the simplifying assumptions used in its construction.
Contrasts in Usefulness Between Fixed and Flexible Budgets
Proper analysis of budget variances should be a matter of importance appreciated by management, for it will provide valuable information about out -of -line
situations. However, the type of budget in use will have a significant impact
on the variance figures. Appropriate interest must be devoted to this situation
to avoid misleading interpretation of the budget variances.
Variances developed from a flexible budget will be comparatively small in
most instances unlesss there have been price fluctuations or other events which
were not anticipated when the budget data were accumulated. The reasons
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should be readily apparent. The flexible budget is supposed to reflect the conditions under which the supervisor is expected to operate. It must be assumed
that the expense ceilings have been carefully determined and adjusted to the
anticipated level of activity. It should be feasible to anticipate conditions for
a short period rather accurately. The better this has been accomplished, the
smaller should be the variances. The principal exception would be circumstances
beyond the supervisor's control. Thus, it appears that the amount of the variance may reflect the ability of the forecasters who prepared the budget data,
as well as that of the supervisor to keep his costs under control.
The situation is quite different in the case of a fixed budget. Here the
variances may well be comparatively large. For they reflect not only the difference between the normal or average and the actual activity volume but also other
fluctuations which have not been incorporated in the fixed budget. For this
budget has been prepared with one particular kind of conditions in mind; whenever actual conditions deviate from those anticipated ones; there will be a
variance. And this will occur quite frequently in a period like the present when
changes are common.
The question arises as to the managerial significance of the several types of
budget variances as they occur under the different budgetary systems. Which
one of the systems is the more useful from a management point of view? This
is certainly an important and legitimate question. If it should be found that
one system is more valuable to management than another, then the former should
be given preference over the latter. This should be done, even if the more useful
system is the more expensive one. Comparative cost data are not meaningful
in absolute terms but only with a view to their usefulness to management.
Is it practical to make a choice between fixed and variable budgets from
the point of view indicated above? Should one type of budget be generally
preferred over the other? This is a question which should be of great interest
to both managers and budget people. The available evidence seems to point
in the direction of the variable budget as the more valuable tool. The shortcomings of the fixed budget are now widely recognized. It is common to hear
the statement that only a flexible budget is a true budget. Those operating a
fixed budget often take a somewhat apologetic attitude and point to the cost
of administering an alternative as the principal reason why they still use the
fixed budget. They would not deny the many advantages of the variable budget.
However, it still may be inadvisable to eliminate the fixed budget, thus to
deprive management of a valuable tool for which it has no adequate substitute
in current, low -cost operation.
Some of the problems of normal volume have been discussed before. Mod52
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ern managerial techniques rely on measures which are intended to represent
standard performance. It is recognized that actual data have little meaning
without reference to a standard measure or bench -mark. The concept of the
budget, itself, is a reflection of this philosophy. Attempts to determine a normal
volume should be looked upon with this back - ground in mind. This is particularly necessary since the promoters of direct costing have tended to deprecate
and minimize the value of the normal volume concept. In their opinion, one
of the major advantages of direct costing methods is that they do not require
determination of a normal volume, which is said to be an almost impossible
task. This is not the place to evaluate the significance of the various concepts
of normal volume which have been mentioned before. The concept of normal
should be realistic, if it is expected to serve as a managerial tool. "Normal"
here should be interpreted in a manner similar to that used in setting of standards, to mean that it should be attainable under reasonably considered or usual
conditions. Thus normal volume should be an attainable volume —not one
based on a long -term trend extrapolation which may or may not materialize.
A relatively fixed concept of normal volume has considerable value to management because it "stays in one" place long enough to become familiar as
the reference point. This being true, then management can proceed to measure
the extent to which the actually attained volume compares with the normal
volume. If the fixed budget be based upon this concept of normal, the variance
representing the difference between actual performance and the fixed budget
will continue to be a valuable management tool, even if variable budget data
are available in the organization. The variances developed from the comparison
of actual performance and the flexible budget are not substitute for those discussed before.
Toward a Solution: Planning Versus Control Variances
This analysis generates the idea that, so far, the opinion of the superiority
of the flexible over the fixed budget cannot be sustained without exceptions.
While the flexible budget has outstanding advantages as a control tool, it can
fail to provide the important information which is represented by the variance
between the original (normal) goal and the actual accomplishment. Neither
type of budget can furnish all the essential facts which management needs. It
appears that we do not have to choose between two alternatives but rather
should combine both types to give management a maximum of useful information. Each type of budget, with the variances characterizing it, has a different
significance. The variances derived from the flexible budget are essential control
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tools for supervisory management. The fixed budget, on the other hand, tells
upper management to what extent its original plans have materialized through
actual performance. This is a middle ground which promises greater benefits
than its cost of administration, and can lead to more adequate later development
of variable budgeting, as our accounting systems evolve.
The overall usefulness of the analysis of budget variances, therefore, can be
substantially increased if two kinds of variances are computed namely:
1. Planning variances (based primarily on the historical fixed budget).
2. Control variances (based primarily on a simplified variable budgeting approach).
The planning variances indicate the difference between the original budget
estimates and the actual performance. These variances may be subdivided further by comparing the actual data, either with those developed on the basis of
a normal volume or with those computed at a volume which was determined
at the time when the budget was being prepared. The two sets of data will
coincide if the volume anticipated at the time of budget preparation is identical
with the normal volume. Whether or not this will happen will depend largely
on the concept of normal used in connection with the preparation of the
budget. But it should be noted that both volume variances will provide valuable
information to management. For example, a company may use a concept of
normal which reflects a five -year average and compare actual data with those
computed from that concept of normal volume. The volume estimate for the
next year budget might deviate considerably from the average normal volume.
As a result, the variances derived from the twelve- months volume could differ
substantially from those based on the normal volume.
The planning variances will reflect mainly the extent of utilization of available facilities as they affect costs and profits. A large unfavorable variance
between actual and normal will be a constant reminder to management of the
penalty it has to pay for a policy which has failed to provide a consistent balance between capacity and sales. On the other hand, recurring favorable
variances will indicate the need to think about an expansion of existing facilities,
together with related problems of financing, etc. The variances between actual
volume and that forecast in the short -range budget will often reflect inefficiencies
in scheduling procedures, inventory policies and so on.
The significance of the planning variances will depend to a large extent on
the accuracy in forecasting volume, revenues and costs. The more careful these
estimates, the more valuable will be the information presented by the variances.
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Their thorough analysis should supply management with an important guide
for improving future planning techniques. The control variances should not
need any particular recommendation and discussion. Their indispensability is
generally recognized. They furnish the supervisor with the invaluable yardstick
for determining his ability to operate within the budgetary ceilings which he
has himself accepted as practical at the time when the budget was prepared.
Once a supervisor understands fully what the control variances can do to help
him toward improving his own performance, he will treasure them among his
most valuable performance tools.
An Illustration
The "X" Manufacturing Company is a medium -size producer of metal
stampings for the electronics industry. Production volume fluctuates widely;
it reaches a peak In the fall but is quite low during the rest of the year. Working
for stock during the dull period as a means to smooth out the volume fluctuations is impractical in view of frequent and often sudden changes in specifications prescribed by the customers. The company has been operating a budget
system for a number of years. It is based on a normal volume decided upon
by management on the basis of practices in the industry. Actually, the average
annual volume has been substantially below the normal volume. Thus there
are three kinds of volume: the normal volume, the average annual volume, and
the actual volume scheduled for a monthly production period which is either
much lower or much higher than the annual average.
This budget system produces large unfavorable volume variances since burden
rates were computed from the normal volume and, thus, were inadequate to
absorb the overhead which could be charged into production during the low volume periods. The question of how to interpret these unfavorable variances
was hotly debated within the management. Financial officers maintained that
they indicated that the company was operating "in the red." Operating executives denied this and insisted that the company was earning a satisfactory return
on its investment. Thus, instead of better information, there was only confusion
as to the meaning of what was actually the planning variance.
But the situation was equally unfortunate with regard to the control variance.
The budget was of no help to operating management. All that supervisors
had available was the overhead budget based on the normal volume, divided
by thirteen to represent a monthly allowance. But the actual volume was never
normal. As was mentioned before; it was always lower, with the exception of
two or three months, and then it was substantially higher. The result was not
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unexpected. Since the monthly budget allowances did not furnish the supervisor with any guidance, they were disregarded as time went on. The cost
accountant continued to compute the variances in a routine fashion, but plant
personnel gave hardly any attention to them.
It was apparent that this fixed -type budget based on an unrealistic normal
production volume failed to serve its purpose, particularly from a control point
of view. A consultant called in for advice had no trouble in diagnosing the
situation and offering appropriate advice. Two major changes had to be made
to put the budget on a satisfactory track. First, a realistic attainable operating
volume had to be determined which would be used in the computation of the
annual budget. It would reflect average activity during the year and could serve
for pricing and /or inventory valuation purposes. Second, a flexible -type budget
was needed which would reflect actual volume conditions and serve as a yardstick for operating supervision. This budget would indicate expense allowances
for activity levels expected during the year.
Here was a situation in which the computation of two planning variances
and a control variance should be a most valuable help to the several levels of
management in planning future policies, as well as in evaluating current performance.
The planning variance related to normal volume would indicate to management how better utilization of available facilities could improve profitability.
The unfavorable variance did not represent an actual but rather a potential
loss: failure to take advantage of existing profit opportunities. It would help
to keep management alert to the need for devising better policies to narrow
the gap between actual and potential profits. This could be accomplished either
through increased business or a reduction of unused facilities as a result of
disposal or conversion to some other kind of production.
The planning variance related to expected volume would reflect mistakes
in forecasting production volume at the time when the budget was computed.
This variance would indicate the need to change production planning schedules
and /or to improve forecasting techniques used in preparing budget data. Since
the expected volume would not necessarily agree with the monthly actual volume
this would represent a variance also. But, as long as the annual volume has
been correctly predetermined, this variance would merely reflect seasonal fluctuations. Once it appears that the expected annual volume would not be attained, the variance in excess of the seasonal fluctuations would call for managerial decisions.
Although the planning variances are the primary concern of top management,
the control variances will measure the effectiveness of operating management
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to work within budgetary ceilings based on actual activity volume. Exhibit
3 presents a greatly condensed version of a variance analysis report; it illustrates
a possible method for providing management with the fundamental data derived
from the comparison of plans with performance. To get a maximum benefit
from such an analysis, the control variances should be broken down by responsibilities so as to make it possible to identify the effectiveness of individual
supervisors in keeping within their budgetary allowances.
"X " MANUFACTURING COMPANY
A N A L Y S I S O F B U D G E T V A R I A N C E S F O R T H E Y E A R 19 57

Vol ume
1.
2.
3.
4.

Normal
Ex p e ct e d
Act u al
Act u al

Machine
Hours
100,000
80,000
70,000

F i xe d -t ype

Variab le -type

$2,000,000
1,900,000
1,900,000*
1,900,000 **

$2,000,000
1,650,000
1,450,000
1,520,000

Tot al
$4,000,000
3,550,000
3,350,000
3,420,000

* E x p e c t e d e x p e n s e s a t a c t u a l v o l u m e * * Actual e x p e n s e s a t a c t u a l v o l u m e
Variances
Pl anni ng va ri an ce at n or ma l
Planning v a r i a n c e a t a c t u a l
Pl anni ng vari ance t ot al
Cont rol variance

( 1
( 2
( 1
( 3a

-

2 ) $450,000
3a )
200,000
3a)
3b )

Re s p on s i b il i t y fo r planning vari an ce :
Re sponsibi li t y for cont rol vari ance :

$

650,000
70,000

T o p m an a ge m e n t
Operati ng management

EXHIBIT 3

The total variance for each responsible official may then be further broken
down by individual expense classifications to determine the kinds of cost which
exceeded the budget. This is the first indispensable step toward exploring the
cause of a variance and taking action toward its reduction or elimination. How
far the detailed breakdowns of variances should be carried depends primarily
on the interest shown by the various management levels. Computing data which
management does not consider useful represents a waste and should be avoided.
The question as to the type of data and reports which should be prepared
should never be a routine task but the result of careful studies based on discussion with the users of those data.
A Practical View
To make a budgetary system a valuable tool for communication, planning
and control constitute a task which will never come to an end. There will
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always be ample room for improvement in the use of existing data as well as
in the methods of their computation. Variance analysis is an essential part of
the budgetary program. Maximum use should be made of the information
contained in the variances. Their scope should be fully understood by those
who have to use them. Each type of variance has its peculiar uses but also
its limitations which should not be overlooked. It is an important duty of the
budget director to make sure that no misunderstandings remain in the minds
of those who need the variances and have to work with them.
It may be hoped that more attention will be paid to the middle ground as
budgetary thinking goes along. The really advanced concepts of non - accountants
who have written new theories on budgeting are excellent. However, they have
paid too little attention to the cost and technical problems inherent in molding
good accounting systems and in the problem of training industrial accounting
organizations, which must ensue. It is a hard fact that, even if all of our detail
reporting systems were capable of producing information of the kind hoped
for —the sure -fire profit or efficiency formula —we may possibly require years
to train even a small nucleus of accounting analysts to modify the resulting
reports and explain the meaning clearly to management.
On the other hand, it is up to accountants to be aware of these ideas and to
pay a measure of concerned attention to improvements in the middle ground,
for here changes required in practice are not as drastic and make it easier for
the accountants to keep things simple. And doing this meets a need for improving the grasp by management of budgetary principles. The ideas in this
direction submitted in this article, are but few among many possibilities which
appear to have quick potential in this middle ground. Blue sky theorizing is
great, but the blue chips depend upon a successful reduction to practice of a
few components at a time.
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Practical Budgetary Control
of Research and Development Costs
by D. H. COLBY
T r Er YEARS AGO an accountant would have had a very great chance of failing
in an attempt at instituting budgetary controls for an engineering group. I
should like to describe the methods which we use to meet the requirements of
our management for adequate budgetary controls in this area. Our present system is the result of six years' work in the area of engineering budgets.
As in all budgeting, it is necessary to take a forward look at engineering expenditures. In order that management may make comparisons and evaluations
in light of total company spending versus income, it is reasonable to expect a
complete and detailed budget analysis from engineering groups. Further, it is
possible to gain maximum utilization of funds through a projected analysis of
the results anticipated from expenditures on specific programs. In other words,
the engineering groups should be steered into a position of establishing firm
and detailed objectives for accomplishment in order to justify spending budgeted
dollars. By this method, we have been successful in attaining two ends:
1. We found that, through actual planning for accomplishment,
more significant results were gained.
2. Programs for which no end result is anticipated or for which the
end values are cloudy, are spotlighted and can be readily separated
for review and criticism.
From the Financial to the Project Budget
We require each project engineer to submit his annual personnel requirements on a project basis. The results are summarized and submitted by section
heads on a schedule similar to Exhibit 1, Personnel Requirement Budget Work
Sheet. In addition, the section head and plant accountant review a detailed list
of personnel, anticipating changes or additions for the coming year. This listing must be tied in with Exhibit 1. From the detailed schedule of personnel,
we arrive at average hourly rates by classification, i.e., senior engineer, engineer,
DONALD H. COLBY, Massachusetts North Shore Chapter (Pittsburgh, 1952) is Plant
Accountant for the General Engineering section of the Lighting Products Division, Sylvania
Electric Products, Inc. Mr. Colby joined this company in 1951.
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technician, master craftsmen and electricians. This gives us total labor dollars
for each department and the basis for building expense budgets and overhead
rates.
Our first step is to divide our total expenses into three categories: labor costs
controllable (or out -of- pocket) expenses and fixed costs. A typical schedule
follows:
Labor

Co nt ro l la bl e ex pe nses

Wages
Overtime premium
Fringe benefits

Materials Maintenance
Supplies
Subscriptions
Travel
Dues
Telephone Services

Fi x e d costs

Power
Water
Insurance

Depreciation
Occupancy
Administrative

We ask our section heads to give us their requirements in the controllable
category. Their estimates are then tempered by past experience, available dollars and the judgment of our chief engineer. Following a final review, the
amounts are fixed and become part of the budget. It is this category which we
hold section heads accountable for, as being directly controlled by them. ' ' e
have found that our fixed costs will remain more or less constant for a one -year
period. Power and water are measured by meters. Insurance is prorated on the
basis of investment and occupancy on a square foot basis. Depreciation is merely
a bookkeeping problem and administrative costs are prorated on the basis of
number of professional engineers. Under labor, fringe benefits include paid
vacations, holidays, pension contributions, hospitalization plans, awards and
various unemployment and social security taxes.
The next step is to calculate overhead rates for purposes of determining
project budgets, monthly forecasts and for estimating. The formula we use is
as follows:
$1 6,80 0
Total labor costs
$32 ,3 46
Total budget
1,6 20
$1 5,18 0
Less supervision
Less: Direct labor
2,125
17,305
Direct labor base $1 5,18 0
Direct chgs. ( 2 )
$1
5,04 1
Overhead base
Overhead base-- Direct labor base = Overhead % or 1 5 , 0 4 1 _ 1 5 , 1 8 0 = 1 0 0 %
( 1 ) Supervision for this purpose includes section head, secretary and clerks.
( 2 ) Direct charges are those directly applicable to specific projects such as
materials, travel, professional services, etc.
Certain costs are transferred out of research and development. These items
are divided into three categories. The first is costs transferred to manufacturing operations. This would include charges on an hourly basis for services of
the testing laboratory and machine shop. The second category is reimbursed
costs for work on government developmental contracts. The third is production
of goods for sale to customers.
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P E R S O N N E L R E Q U IR E M E N T S B U D G E T W O R K S H E E T (D E P T . & A P P L I C A T IONS)
.�

HOURS

PAOJ.
Po.

TITIL

ASSIG10xD
TO

SA.
ENOR.

LPGR.

TECH.

LIPS
TEST

MACH.
SHOP

DIRECT
CHARGES

155

Incandescent - Applicetione

Jones

•- -

1,000

1, GOO

50

200

2,500 '

Fluorescent - Application--

Smith

600

200

2,300

50

100

9,360

205
228

Ru

white

100

100

300

10

50

3,000

570

30

- --

3,000
14,700

231

y Llghting

Flesh Tube Applications

Brava

200

---

2,000

100

25

300

- --

---

:32

Ease Development

Grey

500

500

255

Core Assembly M-M-

Murphy

- --

- --

--'

EXHIBIT 1
Al l of the fa ctors a r e su m m a r i z e d in Ex h ib i t 2, B u d g e t R e p o r t o f En g in e er -

ing Expense, for each section and the entire department. This financial summary is the basis for our budget presentation and it is the yardstick by which
management measures us monthly.
From the personnel requirement budget sheets, Exhibit 1, we also derive our
annual project budgets. Labor is extended by previously calculated cost rates
and, to these figures, is added an amount of anticipated direct charges. Projects
are summarized and this summary is tied out to total section financial budgets
and to the entire engineering financial budget. At this point, in suport of a
request for funds, we are able to specify how much we intend spending, what
the specific items of expense are, and for what projects funds will be spent.
BUD GE T REP OR T OF E NG IN EE RI NG EX P EN S E D E P A R TM E N T
Monthly Budget
cot
No.

1

Items

1958

1957

commente

Labor, 0/T. & Fringe Benefits
Awards and Prizes

_

Sub -Total Payroll E=ense
Controllable E ensese
Maint. -Mach. & Eauiu.
01
04 1 Small Tools

_

h
ea
Total Engineering Costs
Coats Transferred Out,
To Ma n u f a c t u r i r i g o p e r a t i gno
vernment Contracts
Produc t i m
.et En gi nee rin g Cos ts
Total Snployees
yorl ed

-

-

-

-

- -

EXHIBIT 2
S E P T E M B E R , 1958
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T E M P O R AR Y N E W P R O J E C T A U T H O R I Z A T I O N ( E F F E C T I V E F O R 30 DAYS ON LY )
B r i ef Ti t l e
Product Line:
I nc a nde s c e nt
X Fluorescent
Fl as h
Projection
Transformer
S t a r t e r s &C i r , B r e a k e r
Co i l s
O t h e r (s p e c i f y )

As s i g n e d T o :

r

Department:
Ap pl i c a t i o ns
X L abs
P. D. E.
Incandescent
Life Teat
Non Classified
Ac t i v i t y :
Ba s i c R es e a r c h
Net P roduc ts

P , - t t —

Rela ted Pr oje ct.

X Product Improvement
Co s t Re duc t i o n
Eq u i p me n t
F a c to r y Ass i st a nc e
Field & Com me rci al
Phases:
Exp lo r ato ry
X Des ign & Develo pment
P ro ve . P i l o t S t a g ,
Manu f act u ri ng E ng i nee ri ng

Da t e :

3/5 58

o,

Es t i ma t e d Amo u n t Ne e d e d f o r T hi s Aut h o ri za t i o n .
De p t . He ad

'a—tf

f 9. 87 5
........................
Approvals:
Ad mi n . As s t ,

R•R C

Chi ef Eng ine er o f �

P l a n t Ac c o u n t a n t P / / .

.

Irpl

y

J(etlh

EXHIBIT 3

PROJECT

AUTHORIZATION
Project N o.

Date S ubmit te d
Phase I
II
III
1V

11 11 1 1
Dept.
P r o d . Li ne
Assigned To

Title :
Description:
Purp ose and Pot enti al:

E s t i m a t e d T o t al C os t :
Phase
Phase End Date
N o. o f P e r s o n n e l
E s t. Hours
J, a b o r $
Expense
C_a i t a l
T otal .Cost

I

II

III

IV
_

_

-

-- - - - - - _ _ _ .

Approvals
Re vi e w D at e
Dept, Head
Ac c o u nt i n g
Admi nis trat ive
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Project Authorizations and the Monthly Budget Request
It is wise always to review project authorizations in light of project budgets.
The project authorization is another form of budget, inasmuch as it represents
the total anticipated cost for a specific project. We require a detailed write -up
for each project within 30 days of its inception, and it represents the engineer's
request for funds as well as an evaluation of anticipated values to the company.
Exhibit 3 is the initial request used to set up code numbers, define the project
and get it started. Exhibit 4 is a more detailed form calling for a complete
breakdown of needs and values. The purposes of a project authorization system can be stated as follows :
To keep management aware of new development and application
of personnel and funds.
2. To define specific project objectives and to evaluate them.
3. To establish dollar limits of expenditures for control, based upon
the anticipated value of end results.
4. To establish an account for the accumulation of costs and charges.

I.

5. To indicate to management that we have expenditures under control and that the company's funds are being spent in a proper manner.
The complete project authorization request is reviewed for cost data and
adequate description and evaluation, and is then presented to the division
vice president (engineering) for his approval. More often, his approval or
veto is given during a periodic review meeting when several requests will be considered at once. This sometimes requires a personal appearance by the project
manager or section head to further support his request for allocation of funds.
There are three types of projects requiring authorization. Original or new
conceptions include projects which have no end product in view and those which
are aimed toward a specific end product. Break- through or by- product types
of projects are results of exploratory work in a general field or new application
of an existing product. Specific requests projects represent sales department requests for a new product, projects on specific manufacturing problems, or contract work requiring a bid.
I feel that the needs for a successful project authorization system are five:
A simple approach to an immediate, temporary authorization, followed by a complete, detailed story.
Clarification
of phases and classification of projects into proper
2.
categories for control.
3. Specific definition of new projects.

1.
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4. Cooperation on the part of section heads and project managers in
initiating requests.
5. Follow -up and termination of completed projects and writing of
completion report.
Finally, the objectives of an authorization system should be to establish a
well- integrated system of control over projects. The purposes here are to plan
more efficiently, explain with greater detail and clarity, establish the engineering
function as a vital factor in company operations, and to review progress both
from a physical and economic viewpoint.
GE NE R AL E N GINE E R ING DE P AR TME NT
Name:

Pro jectW

— MO N TH LY B U D G E T RE Q UE ST

Depar t ment :

Mo n t h :

Job
Due
Da t e

Ti t l e a n d
Des cr ipti on

R
Ma c h .
Sh o p

Other
Dep[s

Di r ect
Expe ns e
Items

To t al
Cost

EXHIBIT 5

In order to control current operations, we require each project manager to
submit his forecast for the coming month on the Monthly Budget Request.
(Exhibit 5) This forecast outlines the jobs or steps which will be taken within
each project, the man hours necessary, service department time required and
a request for direct charge funds. We have found that, by budgeting direction
of effort, the step -by -step accomplishments are more readily attained, resulting
in faster resolution and completion of projects. In addition, we are assured that
at least once a month each active project will undergo a realistic review of
projected plans and results attained. By this method, we have succeeded in
G E N E R AL ENGINEER ING BU D GE T (MONTH)

INNCCANNDDEESCCENT

Non
Classified

Inc.
Engr.

mgr.
Labe.

289
281
280
142
145

$237

$1,997

144
29
72

866

160
161
162
247
236
235
234
232

1,376
1,959
1,760
1,943

252

Sub - Totals

29

752
$1,047

353
(780)

513

714
129
166
172

P.D.E.

P.D.S.

Applica.

$3,669
2,023

612

Total

$2,284
4,780
1,010
2,052
585
1,628
2,571
2,474
2,101
166
(525
525
752

$13,480

$28,126

$15,185

$57,838
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MO N TH LY R EP O RT O F EN G IN EERIN G EX P EN S ES

Proj.
No.
123
150
151
152
155
158
160

Description
Turbo— Encabulator
Atomic Powered Lamp
Radio Freq. Transformer
Printed Circuits
A19 Lamp Series
Flash Improvements
Fluor. Cost Reduction

Engineer

Actual

Budget

Jones
Smith
Brown
Allen
Brooks
Bixby
Carpenter

$1,207
1,894
1,297
1,938
1,011
2,615
1,343

$287
872
1,275
2,000
2,297
2,189
1,376

Cost
to
Date
$2,369
27,659
26,552
37,162
4,126
40,946
26,145

Balance
of
Authorization
$585
16,929
20,408
15,312
2,874
18,827
28,137

EXHIBIT 7

eliminating much of the fumbling in early stages and have been able to resolve the objectives of projects with greater dispatch.
Monthly requests for allocation of cash funds for materials, supplies, services, test equipment and etc., must be supported by a brief explanation. In addition, these funds are governed by the total amount available for each section.
In the event that monthly cash requests exceed total available (or financial
budget) amounts, an additional review is made with the section head and adjustments are made by deferring some expenditures or reducing others. We
do not forecast in excess of financial budgets.
Budgeted hours are extended by previously determined average departmental
rates and total costs are summarized by project and department (Exhibit 6).
The resulting figures are those each project manager is measured against and
he must be prepared to explain deviations of actual from budget during a
monthly review. Exhibit 7 is an example of our monthly project report showing results against monthly forecast, total amounts expended and authorized
funds.
Making the Budget Equal Actual

APPLICAT ION SECT ION

—

I should like to describe briefly a few very simple but effective guideposts
which we use to ensure our actual costs being within budgeted amounts. In
DAI L Y CASH P A Y R O L L

Amount
7/31
8/4
8/4
815
8/5
8/5

Leonard
Vickers
Requisitions
Morris
Smith
Kline

Advance
Advance
Petty Cash Exp,
Petty Ca sh E x p .
Petty C a sh E x p .

$150.00
200.00
318.70
9.96
2.10
8.05

Ba la nce
$5,9oo.00
5,750.00
5,550.00
5,231.30
5,221.34
5,219.24
5,211.19

EXHIBIT 8
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order to control individual project leaders and sections, we operate on a monthly
"checkbook" basis. In other words, the amounts which are requested as direct
charge funds are set up at the beginning of the month as a deposit. (This is
illustrated in Exhibit 8). Each purchase requisition, travel advance or travel
expense voucher, and all amounts of overtime pay, are deducted from the beginning balance and a daily running balance is posted. These balances are
issued as statements each Monday and, in the event a section runs out of
money during the month, its chances of getting more are very slim. Additional
funds can be obtained but the request must be supported by conclusive reasons
for over -nuns and it is subject to review and criticism. As a result these seldom occur.

DAILY
Im ro ica s

Z4 e n s e Booke
P e t t y Cas h

Oth er

B U D G E T

C O N T R O L

Fixed

`h t al .

Accum.

$4,090.
4,090.
4,090.
4,090.
4,090.

$4,187.50
4,393.84
5,125.56
4,472.77
5,633.78

$4,187.50
8,581.34
13,706.90
18,179.67
23,813.45

Bu d g et

1

2
3
$50.00
4
243.69
5 1,035.56
6
353.10
7 1,445.71

$47.50
W .15
29.67
98.07

$5,052.00
1o,1o4.00
15,156.00
20,208.00
25,260.0)

EXH IBI T 9

Our second guide is for the information of the accountant only. In order
to have a close knowledge of exact total expenditures versus total budget, we
have set up the Daily Budget Control shown in Exhibit 9. The importance of
this control sheet is to provide a guide in making quick financial decisions during the month and in being able to give an accurate estimate of total costs immediately following the last work day.
Better Cost Control and Better Product Development
The most important factors in making our budget system work can be ex -•
plained in two words — awareness and cooperation. Success revolves around
a constant program of keeping our people aware of costs and values, not only
supervisors but engineers and technicians as well. We have operated within our
budget, a very tight budget, for five years. This is a minor consideration however. The most significant result has been that we have developed a multitude
of new products adding gross sales and net profits to the company profit and
loss picture, while maintaining a realistic set of values and at a minimum of
costs.
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Budgeting — The Art of Planning
and Cooperation
by OSCAR H. CURRY
a useful program of budgeting at Campbell's, we
I have found that it can mean
much more than a planning and control sysN TRYING TO DEVELOP

tem. However, first, in order to understand its application and the role budgeting plays in our company, some background is necessary. We have been in
business since 1869. We started manufacturing the famous Campbell's condensed soup with the familiar red and white label in 1897. Besides the Campbell trade mark, under which we sell soups, pork and beans and tomato juice,
we are also the manufacturers of Franco - American Food Products, Swanson
Food Products, both frozen and heat - processed, and V -8. For our 1957 fiscal
year net sales were well over $400,000,000.
Our Campbell family numbers about 20,000 people. We have ten principal manufacturing plants in the United States and Canada and have operating
facilities at nine other locations in both the United States and Canada where
we carry on seasonal manufacturing operations, research and procurement
activities. We are now building manufacturing plants in England and Italy
and will soon start construction of a new plant in Portage La Prairie, just outside of Winnipeg in Manitoba, Canada.
We operate with a staff and line organization. Our plants are responsible
for carrying on operations in accordance with policy and procedures established
by the general staff. Our general offices are located at Camden, New Jersey.
The completely centralized control over policy and procedure that is peculiar
to our organization was developed because of our prime objective —to produce
consistently the finest quality foods possible. Centralized control is necessary
in order that the can of soup manufactured at our widely separated Sacramento
and Camden plants will be of the same standard of quality and flavor as the one
our product committee approved as representative of our company's objective.

OSCAR H. CURRY, Philadelphia Chapter, 1941, is Vice President, Administrative Planning, Campbell Soup Company, Camden, New Jersey. He has been associated with this
company since 1927, steadily advancing to his present position. Mr. Curry attended the

Wharton School of the University of Pennsylvania.
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Success Factors in Budgeting
Now, let us consider the subject of this paper. Webster defines art as skill
dexterity or the ability to perform certain actions through experience, study,
observation or knack. He also describes it as a skillful plan or device. However, he also describes it as cunning or artifice, and it is my belief that it is
because some of us in management administer budgeting under this second
definition that it has failed to have the organizational acceptance at all levels
of management which would allow it to contribute its full potential to management effectiveness.
We created our company's first financial budget as an extra - curricular activity
in the middle 1930's, more than 20 years ago. The model upon which we based
our original objectives, in my opinion, is still the simplest and most effective
explanation of a succesful budgeting program that I know. It is the model of
a man planning an auto trip. I am sure no one would think of getting into his
car one morning to drive across the country unless he had first planned his trip.
Without this, he would doubtless know his starting point and his destination
but he would have a pretty rough trip if he did not plan on how he was going
to proceed. He would look over his car and decide whether the tires were
adequate, have his motor tuned, plan the things that he wanted to do en route,
and pack his suitcase accordingly. He would get road maps and study them,
look up points of scenic beauty and, if he had business to transact, would plan
that into his journey. He would consult with the automobile clubs about driving conditions and road conditions. If he were a working man, as most of us
are, he would have a time schedule to meet and would have to estimate the
cost of the trip and look over his own finances to make sure he was going to have
the wherewithal for food, lodging, fun and gasoline. If he planned his trip well,
he would have a happy one. He would have anticipated trouble areas and
would have eliminated, to the fullest extent possible, breakdowns, delays, detours, and all of the things that might have made his trip an unpleasant one.
This is about as simple an explanation of the purpose of budgeting as one
can find. But isn't there something more which, if we will stop to think, is so
elementary that maybe too many of us overlook it? We have talked about
one person making this trip. Few people would make such a journey across the
country alone. Most of us are family people and, if our trip planner wants to
enjoy a happy trip and he is going with his family, he had better cut them
into the planning —and he had better do it without cunning or artifice if he
expects their wholehearted cooperation in a successful and pleasurable journey.
Here then should be the objective of any good budgeting program. The entire
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organization should understand the company's objectives and should be allowed
to participate in the planning and the creation of the road map, the budget,
by which the objective is to be obtained. From such understanding and participation will come the initiative and the enthusiasm that will trigger successful performance and permit all participants to enjoy the after -glow of successful
accomplishment.
From Long -Range Forecasting to the Sales Budget
At Campbell Soup Company, we establish our future growth objectives for
ten -year periods in the future. We re- examine these objectives each two
years. We do this in order that our planned growth objectives will correlate
with our current performance and with general national and world prosperity.
Such studies are the creation of staff management. They assist us in planning
our organizational needs, the direction of our research activities, and our cash
and plant expansion requirements. It may be of interest to describe briefly
our long -range forecasting techniques.
We study continuously a group of economic statistics which have been discovered to have close correlation with the level of activity of our national economy. We also study population economics, that is, growth rates, age distribution and migratory trends and other pertinent economic fields such as weather,
changes in living habits, etc. We plot the historic growth trends of our
various product lines and check these with our economic history. We then
project our future sales growth on a straight -line basis and correct this projection to the economic climate our studies indicate will exist through the next
ten years. Our next step is to profit plan each of our product lines as indicated
by history and our economic studies and, from these, to prepare estimated earnings statements for each of the ten years in the forecast. Based on the sales
estimates, we plot the need for facility expansion and our engineering people
estimate for us a ten -year forecast of capital expansion and improvement costs.
With this information, our balance sheet forecasts can be projected. These
projections are all made at current dollar values with our estimates of the effect
of dollar value fluctuations supplied in an appendix. Quarterly chart reports
are presented to management showing the results of our economic studies,
budget performance and long -term forecasts.
Our accounting year runs from August through the following July, with
accounting periods segregated into equal 13 -week quarters, each consisting of
two four -week periods and one five -week period. This allows us to have comparable records to study for each week, each period and each quarter, year to
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year. In April, we start preparation of our following year's detailed budget,
with the objective of having the budget complete by August.
From the long -range forecasts, we will know our next year's profit objectives
and the approximate sales dollars which will be required to realize such a
profit, but determining the product mix required to produce such sales dollars
may be quite a problem and is certainly one that will require the cooperation of
all divisions of the management team. In our economy, the vitality which has
provided the fuel for our phenomenal growth has been the romance of new
things —new things which raise our standards of living and increase our pleasure in living. In most industries that I have studied, usually less than half of
the products marketed today were in existence in the same form ten years ago.
I know this is true at Campbell Soup Company. Hence, we include in all of our
long -rage forecasts an "X" factor for new business.
There must be many participants in sales budget preparation. The research
organization will have to assist, for it knows the products expected to be ready
for introduction and improvement in the next accounting year. The marketing
department must certainly be consulted, for its staff are the experts in determining consumer habits and intentions. Certainly the availability of raw materials and component parts will influence the sales mix and this requires
the participation of the procurement 'organization. Production capacities and
engineering developments are vital components of a sales estimate —as are
people. This means we must bring production, engineering and personnel into
our prognostications. The availability of funds, credit policies and legal problems involve the assistance of the financial and legal staffs.
A company which does not take this approach to planning its year's sales objective sacrifices in my opinion, one of the major benefits of a budgeting program, for the interchange of problems, plans and ideas cannot help but ferment an enthusiasm and esprit de corps that will make fulfillment of the
budget plans come closer to attainment. With a sound sales estimate which
has been team -made, one of our big hurdles, the estimating of the cost of operations, will have been made easier in a manner which should result in lower
estimates. The various divisions of the management team will enthusiastically
approach their particular budgeting problems, since one of the important bench
marks —sales —will have been established as a result of their own creativeness.
Cost Planning and Finalizing the Budget
We are now at the point where each division and each sub - division of the
organization must plan its activities to meet the company's sales goal and estimate their cost of performing it. In our business, this means determining the
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tons of tomatoes, the pounds of beef and poultry, the base boxes of tin plate,
and the quantities of all materials and supplies that will be needed for our
year's activities. It means study of commodity markets by the procurement department at our plants and general office in order to estimate purchasing costs.
It means that production schedules must be worked out with the plants and
there must be cooperation between plant managements and general office staffs
to make sure that people, materials and machines will flow to production operations in a way that will result in the most economical performance. Each general office department must estimate the cost of the services the production
organizations expect and must estimate also the expected year's research cost
for making this contribution to the company's growth objectives.
There must be no cunning or artifice in the preparation of these budgets.
Each division, knowing the company's sales objective, must be relied upon
to exercise its own sound judgment in estimating its budgeted cost. It should
be expected that each major department head, division manager, superintendent, and foreman will contribute his share to the planning program, for the
success of the year's journey will be in the exact ratio to how well they plan
their activities and how well they perform them during the year.
It is our belief that too great an emphasis on budgeting as a control tool will
deny us many of the benefits available from such a program. Our general office
production staff includes an industrial engineering staff and there is a standards
department at each plant similarly servicing the line organization in the better
utilization of people, materials and machines. This group establishes the standard costs at which work should be ideally performed. This department operates
entirely independent of our budget program. We have no conflict, for a man's
budget results from his own planned best effort. Our standards operation is a
tool provided to assist him in improving on his planned performance.
The job of the budget director should be the easiest of all, for his is the
job of accumulating and consolidating all of the sub -plans into the company
budget. He should observe and practice the skill of a competent secretary.
He should run the show just as she runs your office. He should coordinate,
schedule, suggest and assist, but never assume the initiative in establishing
another department's budget, for, since he would be helpless to accomplish the
required performance, he should never allow himself to be the alibi of another
department for failure to meet its objectives.
But, suppose that, when the budget director has assembled all of the sub plans, the desired profit objective does not result. Well, then, there is a bit of
a problem. In such a situation at Campbell Soup Company, our first approach
is for our budgeting group to communicate its problems to our full manageSEP TE MB ER , 19 58
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ment organization and enlist its cooperation in helping us to "cut the cloth
to make the suit fit." If the first stage of the budget planning program has been
well executed along the lines we have discussed and our entire management team
feels that they have participated fully, we find they will readily re- explore their
budget proposals and willingly streamline and re -plan in order that they may
make a greater contribution. They will re -plan their cross - country trip to fit
our pocketbook. If, after the second review, the profit objective is still unattainable, then top management must enter the picture, for either a lower profit
objective must be accepted, some major project will have to be deferred, new
sales opportunities developed, or other similar major policies revised.
Our final budget report is a formal one. It contains not only the expected
yearly earnings and balance sheet statement but also monthly statements. It
includes profit by product line statistics and a wealth of other pertinent budgeted
and historic data that permit ready and timely recalculation of the effect of
possible researched or economic happenings on our Campbell prosperity.
Budget Administration and Performance Measurement
It should be pointed out that, since each of our plants manufactures our full
line of products and since it is not company policy to permit plant managements
to alter formulas and procedure, we have always felt it was not a desirable
management technique to establish profit centers requiring the proration of
budgeted profits over the various departments and sub - departments so that
each will know its planned profit contribution. When the budget is approved,
the various segments of our management team know that, to make their planned
contribution to the company's earnings, they must not exceed budgeted costs.
They know that they can make an extra contribution to company earnings by
bettering their planned budget performance.
We think that, for us, this is a far better program than one which arbitrarily
establishes markups over cost as a basis for determining contribution to successful management. Since each division plans its own operation, we think the
challenge is far more productive of effective management than would be the
case under a division or departmental profit procedure which would require an
arbitrary spread, with which the various members of the team might not agree.
Some ingredients are purchased locally at the plants, others are purchased by
staff purchasing managers and then allocated to the plants on a basis that produces the greatest company -wide advantages. Occasionally, this policy penalizes
a particular department in a way for which it cannot be held responsible. It is
our belief that, to over - emphasize profit particularly when it must be artificially
allocated is not in our company's best interest.
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(Our top management team is not completely "sold" on our method and we
are researching for a compromise that will reconcile our quality standard requirements with a profitability approach but we probably will not change our
present thinking unless a satisfactory alternative is developed.)
Let us assume that we have established an over -all budget which will give a
satisfactory year -end financial statement and that we have approval of our
budget planning at the mangement level our policy requires. In our company
this is the approval of the president. Now we have the problem of nursing
and cultivating our plans into a bountiful harvest. Here is a real challenge
to accounting and budgeting men. I am of the opinion that this is the weakest and most undeveloped section of budgeting technology. Few members of
management have developed or have any interest in developing the analytical
skill necessary to dissect and understand most of our present day accounting
reports. This is a problem that will become increasingly greater as office automation progresses for, when you blend machine inflexibility with the normal,
natural accountant's ability with "statistical confusion," a most obnoxious
concoction results.
Most of us accountants have a tendency to believe that our job is done when
the statistical report is issued. We drive ourselves unmercifully in planning,
performing and checking our accounting production work and sigh with relief when the final statistical report is off. If we could just place ourselves behind the desks of other divisions of the management team, I am sure we would
soon understand that they, too, drive themselves unmercifully in the planning,
performance and checking of their responsibility and they too heave the same
sigh of relief when their job is finished. If they then have to review voluminous statistical reports at their desks, I am sure, in their positions, each of us
would find them just as frustrating.
I contend that accountants will make their maximum management contribution when they acquire the skill to screen their voluminous accounting reports
and sift out the few pertinent points upon which their management contemporaries can act and to present this data in a clear, simple, timely form that
will make it useable to the recipient. Our budget reporting should have this
objective in mind. We should attempt to alert the man to his problems but
restrict the alerting to pertinent items and these should be analyzed and reported, pointing to the particular manager's individual needs in order to minimize the time he must take from his other important activities in order to understand and act upon them. The important thing here is to understand the man
who is going to use the report to solve a problem. Talk to him, get to know
him, understand his reasoning devices and then tailor -make your report to his
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individual needs. Acquire skill in this art and I will guarantee you an increasingly important position in your company's management. Point your report at
what you would want it to tell you if you were performing your contemporary's
task and not at what you want to tell him as an accountant, and you will be
the one whose help is sought most in solving management problems.
At Campbell's the report is a simple earnings statement comparing a man's
actual performance with his budgeted plan and his performance of a year ago.
We do this at the end of each accounting period for that accounting period
and for the aggregate of the accounting periods to date. This enables the
manager to tell at a quick glance how he is doing. If he has problem areas,
we select only the most pertinent for further analysis. We may chart, narrate,
or tabulate such analyses, or make any combination of these techniques, depending upon our past experience to indicate what form of presentation the individual finds most useful. We are careful that we present only facts and comparisons to help him solve his problem. It is his budget, his operation, and his
follow -up. Our skill is in presenting facts; his in solving the problem.
What should be our budget policy when major non - controllable variances
enter our budget picture? To illustrate, Campbell Soup Company has a sometime delinquent with whom it must contend in its planning — mother nature.
Our company, through its extensive agricultural research activities, has contributed greatly to the success of farmers in all areas in which we operate. We
have, through research, improved tomato strains so that normal yields today
are more than three times those farmers obtained from their plantings as short
a time as 30 years ago. Most of the tomato varieties grown today for production purposes are products of our research. To insure the healthy vigor of a
grower's tomato plants, we gather our own seed, grow our own plants, and sell
them to the farmer at cost. We operate soil testing laboratories at all of our
plant locations and develop with each grower suggested feeding and spraying
programs for his particular fields. We assist him in developing cultural and
harvesting methods and constantly strive to improve delivery procedures in order to shorten the length of time he is away from his farm and improve yields
for our own production. All of these operations must be planned into our
budget, yet mother nature, normally a blessing to us all, can be villainous
enough to whip up a hurricane like "Carol" which, in two days time, can result in such a budget variance as to produce a revolution in our budget plans
for that year and require a complete re -study of our profit objective.
When a major variance is of such significance as to make the earnings objective unattainable, a revision should be made. Top management should appraise the circumstance, re- establish the company's profit objective, and consult
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with those departments in which revision of plans is necessary, explaining the
need. In such a revision, as few plans should be revised as possible in order
to accomplish the revised objective, but communications should be complete.
It is our feeling that non - controllable variances which are not significant
enough to require budget revision should be properly charged in the accounts
of the company and the particular division and sub - division should be given
a special allowance so that they will not be charged with a negative performance for this event. Such a policy will bring the variances out into the open,
alert all concerned to the obstacles to budget performance and yet not deflate
an individual department's initiaive in reaching its own planned objective.
Outside influences can also affect budget performance. No person has a
"seeing -all" crystal ball. International situations, economic washouts, political
developments, competitive landslides and human behaviors all can contribute to
the unhappiness of our year's journey. The management team should focus its
principal attention on the prevention of human failure. It is proposed that a
budgeting system, properly administered, is a means of creating in each person
in an industrial organization a warmth for his company that will keep human
failures to a minimum. It is- natural for people to want to contribute to and
be a member of successful management. Participation in a budgeting program
and the full communication of the part played will let each man feel the full
importance of his assignment to his company's success. No longer can a foreman in a unionized plant operate his responsibility as though it were his own
business. He cannot determine the wages to be paid to the men under him or
the hours they are to work, eliminate poor performance or reward good performance, set a pace for his workers or do a lot of other things that would
allow him to have the proprietory interest in his job that is a major stimulant
to successful performance. Is it too utopian to propose that budgeting along
the lines discussed here may be a means of helping us to regain such interest
from all levels of management?
A Part of the Management Art
It has been the purpose of this article to indicate how we try to apply the
budgeting art at Campbell's and what it means to us, rather than to discuss
the complete technology of budgeting. Important aspects are the usefulness of
budgeting as a management communications device and the opportunity that
exists in budgeting to encourage participation of the entire management team
in providing a potent incentive to better planning, better performance and better follow -up, which can only result in better and more successful manage ment. Finally, it is emphasized that budgeting provides an opportunity and
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a challenge to all branches of accounting for making a substantially increased
contribution to successful management through improved reporting techniques,
which will provide other members of the management team with reports limited to the pertinent in a clear and concise format on a timely basis, individually tailored to their specfic needs.
There is no doubt that, in line with Webster's definition, budgeting is an art,
for it certainly requires skillful planning and the ability to perform by experience, study and observation. Good management will not let it become the art
of cunning.
LET'S GET PRACTICAL ABOUT RECORDS RETENTION
by W. E. Mitchell*

WW

ORLD WAR II and the subsequent

postwar expansion have created

a mass of paper for companies all over
the country. Management is becoming more and more aware of this bulk
of records that have been accumulating and occupying valuable space for
the past 15 years. The top management of our company has recently
asked that the same intensive effort
that has been applied to reducing
manufacturing cost over the years
now be applied as well to reducing
the costs of office operations. Our
retention program is part of this effort.
I blame the popular misconception
of the "statute of limitations" (on
civil action) for much of the excessive retention periods currently allowed to govern. The "statute of limitations" does not require anyone to
keep anything. It simply says that,
*With the Data Processing Center of
the Sylvania Electric Products, Inc. Camillus, New York.
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after a certain period of time, you
cannot bring legal action against
someone, nor can anyone bring civil
action against you. It does not require you to keep records. Therefore,
the retention of such records is more
for the company's protection than to
comply with statutes and regulations.
For routine operations, it is felt that
three years retention of common detail records is adequate.
Why is it, then, that retention committees slap seven years or more on
any record that has an amount of
money printed on it? Records pertaining to disagreements obviously
should be extracted from regular files
and held indefinitely until settlement.
It is difficult to imagine routine trade
disputes arising after two or three
years without foreknowledge of them.
If a customer has not paid within a
reasonable time, the credit manager is
after him right away. So why keep all
sales invoices from A to Z for seven
years? Likewise, if one of your supN.A.A. BULLETIN

pliers claims you have not paid an
invoice, is he going to pout silently
for six years without complaining to
you about it? If an employee claims
he did not receive his last pay check,
you will hear about it within a few
weeks —not six years later.
The primary objective of a records
disposal program is to cut retention
down to a bare minimum. Concentration obviously should be directed to
high - volume records, of which very
few account for by far the greater
portion of volume storage. These records, which are common to most industries, are as follows:
1. Accounts Receivable — Recommended retention 2 years after date
of payment. Of 66 companies surveyed by Record Controls, Inc. of
Chicago (1956) 50 per cent are
keeping them 15 years or more, with
the median retention indicated as permanent! I define accounts receivable
for retention purposes to include papers normally associated with them,
such as copies of invoices and monthly
statements, ledgers, cash remittance
advices, trial balancing and aging, papers and correspondence representing
routine regular trade (including employees miscellaneous) receivables.
Apparently the retention of such records is strictly for the benefit of the
company, because Federal and State
regulations do not specify them as
such.
2. Sales Invoices and Related Records—Recommended retention 3 years
SE PT EM BE R, 1 95 8

after date of issue. But 18 per cent
of companies participating in the survey referred to, keep them 15 years or
more, with the median retention of
7 years. Similarly, I define sales invoices for retention purposes to include papers commonly filed with
them, such as copies of original billings to customers, credits, shipping papers, bills of lading, customers' purchase orders, waybills, papers and
correspondence representing regular
trade sales, including U. S. Government non - renegotiable business. The
Fair Labor Standards Act (Sec. 516.6)
indicates 2 years; the Interstate Commerce Act also indicates 2 years. Most
state sales and use tax regulations indicate 3 years.
3. Cancelled Checks— (Trade) recommended 6 years. 33 per cent of
companies appear to retain them for
15 years or more, and 50 per cent of
the companies keep their check registers 15 years or more. My definition
would include bank reconciliations,
bank statements, void checks and the
corresponding check register, check
stubs, or tissue -file copies cross- referenced to them.
4. Cancelled Checks—(Payroll)—
recommended retention 2 years. It
was reported that 19 per cent of the
companies surveyed indicate 15 years
or more as retention periods. Federal
Labor Standards Act provides a two
year statute of limitations for claims
of unpaid minimum wages or overtime compensation.
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5. Paid Voucher Filer— recommended retention 3 years (the inverse
situation of sales invoices for legal
purposes). Here, too, 18 per cent of
the surveyed companies retain them
for 15 years or more. Included in my
definition for this classification would
be copies of the voucher check, purchase orders, vendors' invoices, bills
of lading, papers and related correspondence.
6. Time cards—recommended retention 2 years. In the survey referred to, 5 per cent of companies
indicated retention of 15 years or
more, with a 5 year retention for all
1.

those surveyed. Again, the F.L.S.A.
indicates only 2 years retention, but
other payroll records (such as payroll
register or payroll journal) are to be
kept at least 4 years.
Armed Services Procurement
However, the following regulations
generally indicate that "books, records,
documents and other evidence pertaining to the costs and expenses" of
contracts must be maintained by the
contractor to the extent and in such
detail as will properly reflect all net
costs:

Negotiated fixed price supply contracts and purchase orders

Contractors (AS PR 7 -104. 15)
Subcontractors (ASPR 7 -104. 15)
2. Cost reimbursement type supply contracts
Contractors (AS PR 7 -203. 7 )
Subcontractors (AS PR 7 -203. 7 )

3
3

years after final payment
years after final payment
under subcontract

6

years after date of completion voucher, or settlement of litigation whichever
later

3. Subcontractors whose contracts are other than cost reimbursement type
contracts.
(AS PR 7 -203. 7 )
3 years after final payment
4. Terminated fixed price contracts (supplies or research and development)

Contractors (ASPR 8 -701)
Subcontractors (AS PR 8 -706)

6

years after final settlement

5. Terminated cost -type contracts (supplies or research and development)
6 years after final settlement
Contractors (ASPR 8 -702)
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A Study of the Usefulness
of Research and Development Budgets
by JAMES BRIAN QUINN

A

NYONE WHO THINKS THAT HE CAN CONTROL RESEARCH AND DEVELOP MENT

expenditures by means of budget is sadly deluded. The budget is

very helpful in planning the program. It has little value in the measurement
and evaluation of research output. These are some conclusions the author has
drawn from an extensive study' he recently completed on the research evaluation systems used by large industrial concerns in the United States. The study
consisted of two phases: (1 ) a survey of over 200 publications relating to this
subject and (2 ) a series of lengthly depth interviews with 60 top research,
financial, and operating executives in the largest chemical, pharmaceutical, and
electrical concerns in this country.
The selected concerns make up a substantial segment of the total annual
U. S. industrial research commitment. The total 1956 sales of these concerns
exceeded $32 billion. Their 1956 research and development expenditures were
over $900 million, about 1/4 of estimated 1956 spending for nongovernmentsponsored research in the United States. The sample of concerns contacted
was not selected from American industry on a statistical basis. Consequently,
the practices of these concerns are not necessarily representative of those of all
research supporting American enterprises. However, the consensus of these
concerns may be useful to industrial accountants in directing their research
control efforts.
I. The study was undertaken as doctoral dissertation research in partial fulfillment of
the requirements of the degree of Doctor of Philosophy at Columbia University. The
author gratefully acknowledges the financial assistance of Arthur D. Little, Inc. (Cambridge, Massachusetts) whose support made such an extensive survey possible. Some
elaborations appear in "The Measurement and Evaluation of Research Results," Copyright,
1958, by James Brian Quinn. Published through University Microfilms, Ann Arbor,
Michigan

DR. JAMES BRIAN QUINN is Assistant Dean and Assistant Professor at the Amos Tuck
School of Business Administration, Dartmouth College. He previously held various administrative and accounting positions at Allen B. DuMont Laboratories, Inc. Before joining the faculty at Dartmouth, Dr. Quinn was Assistant Professor of Marketing at the
University of Connecticut.
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The Budget as a Planning Device
All of the executives interviewed said that the research budget is more useful
as a planning device than as a tool for evaluation. No other single planning
device presents so complete a picture of the projected research program in a
way which is so easy to visualize. Individual work load charts, Gantt charts of
individual projects, verbal projections of accomplishment, and summaries of
programs in man -hours are all helpful, to a greater or lesser extent, in planning
the research and development program. Indeed, all of these devices are frequently Used in presenting a proposed research program to the operations
committee for approval, but none of them embodies the planning advantages
of the budget. Properly prepared, the budget assists (1) in balancing the
research and development program, (2) in coordinating the program with the
other plans of the concern and (3) in checking certain aspects of non - financial
research planning.
Balancing the Research and Development Program
In planning research for the forthcoming period, the budget can help ensure
a proper balance of effort between the areas of inquiry, the phases of effort,
and the intended applications of results. It forces management to think in advance about its planned expenditures, both in total amounts and in each sphere
of effort. To assist in visualizing the segmentation of the budgeted research program, a research balance sheet has been proposed, as shown below:
Research Balance Sheet*
Planned 1958 Program — X Corporation
Phase

Percentages of total effort by types of research
Cost reduction
Improved products
New products

A
4 0/v
5%
7%
16%

B
C
3% 3%
12 % 3%
6% 2%

A
20/ ,
4%
5%

B
4%
1%
1
11 % 5%
20%

C
4%
—
—
4%

A
B
1%a I %
2%
—
10%
—
13% 1%
35%

To ta l

C
3%
3%
15%
21%

Applied research
25%
Development
30%
Basic research
45%
21% 8 %
Total by product lines
100 0/ ,
*Total by area of inquiry
45%
A, B, and C refer to product lines.
• T his is a modification of the research balance sheet demonstrated in "I s Your Scientific
Research Program Properly Balanced ?," Management Review, (October, 1952)

Research planners should be careful to make sure that the basic research
and development phases of their programs are extensive enough to provide a
sufficiency of new knowledge for future development and applied programs. On
the other hand, the short -range research and development programs should he
sufficient to meet the current and near future technological needs of the concern.
Each product line should receive enough of the kind of technological support it
needs. Only the budget can aggregate the proposed personnel, material, and
plant commitments to be made to each segment of the program.
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Coordinating the Research Program with Operations
No research program will make its maximum contribution to the sponsoring
concern if it is not properly integrated into the operating neeeds and capacities of
the sponsoring concern. A correctly developed budget assists in coordinating the
proposed research program with the other operating and financial plans of the
concern. Just how does the budget help achieve coordination? It presents an
over -all picture of the proposed research program in a manner which is understandable to non - technical managers and to persons not familiar with the details
of the scientific program. These persons are thus enabled to review research
plans and to constructively discuss the research and development program —a
discussion they could not undertake if all they had to deal with were plans
expressed in highly technical terms.
Before the final budget is approved, operating managers review the proposed
program, its balance, its costs to their profit units, and its relevance to their
activities. At the operating committee meetings where the budget is discussed,
operating managers can ask penetrating questions concerning the direction,
cost and potential benefits of the program. Research managers are forced to
defend their planned programs. "Pet projects" of individual scientists or
operating managers come under general surveillance. The adequacies of the
program, its cost, and potential benefits are carefully considered by a representative management group before project costs are incurred. Operating managers take a strong interest in obtaining maximum results from the research
and development expense to be charged to their operating units. They, therefore, try to make sure that the projected research program will supply the
needed technology to fulfill their long and short -run operating needs. Maximum
coordination of the program is thus achieved.
The exchange of information which occurs at these planning meetings of
the operating committee is perhaps the best "control" top management has
over its program. The research director cannot let his eye stray too far from the
long -range profit objectives of the concern. Operating executives have an opportunity to make their technical needs known to the research director and he
has a chance to make operating managers aware of his problems and of the
value and amount of technology his group is supplying. If the operating committee is working effectively, a budget is approved which properly reflects the
operating manager's desires to have technology when it is needed and the
research director's (and the company's) desire to develop a sound long -range
technological basis for the company's operation. The best "control" of research
expense is this kind of careful, coordinated project selection, which is greatly
assisted by proper budgeting.
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In providing operating executives with budget information which will be
helpful in reviewing proposed projects and programs, most companies include
the following information for each project or program:
Budget
expense
last period

Actual
expense
last period

Actual
expense
to date

Budgeted
expense
next year

Total cost
through
next year

Original

project cost
estimate

Many companies also include other relevant information, such as predicted
project accomplishment, accomplishment to date, potential profit yields, etc.
All of this information tends to augment the intra- company coordination
achieved in the budgeting process.
Of course, one purpose of research budgeting is to tie in the research
appropriation and the projected financial effects of the current research and
development effort with the immediate and long -term financial plans of the
concern. Clearly there is no substitute for the research budget in anticipating
the cash requirements of the research program in the current year. The question
of estimating the cash flows which will be caused by exploitation of research
results is another matter indeed. No one has worked out a completely accurate
method for predicting the timing and amounts of income which will result
from current research. However, since this is certainly one of the most vital
factors to be considered in integrating the current program into the long -range
operating needs and capacities of the concern, it warrants careful thought. Conscientious planning —no matter how inaccurate —is better than no planning at
all. Too much current research may create a situation in which the company
might not be able to exploit its available technology because of financial limitations or organizational difficulties. Too little research will leave the company
without the technological support it needs in future years.
To determine the total amount of research money it should currently be
spending and to balance the various segments of its research and development
program, one concern said that it was experimenting with "growth curve analysis." The company has developed curves of the investments required by
successful research projects in the past. These tend to follow the "S" curve
pattern so familiar to market exploitation. Investments are low in the basic
research phase, grow slowly in the development phase, mushroom in the applied
and pilot plant stages, and level off after initial market introduction of the
development. When a sufficient number of such curves have been developed,
the company hopes to have a better basis for balancing its program. By coupling
its capital forecasts with this analysis, it hopes to be able to tell how much
research the company can support. Thus the company hopes to develop long
and short -run integration of its research and financial plans.
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The Budget as a Check on Non - Financial Aspects of
Research Planning
In addition to its uses for program balancing and for integrating research
and operating plans, the budget serves as check on the non - financial aspects of
research planning. The mere fact that the top research executive must prepare
a budget and defend it project -by- project forces him to think in advance about
major aspects of the program. The overall hiring and pay adjustment plan must
be considered, since personnel costs are the dominant factor in research budgets.
Individual or group work -loads may be reassessed if it becomes apparent that
a particular research unit has had too many projects scheduled for it in the
future periods. (The author recalls a situation in which 240 per cent of a
scientist's time was committed piece -meal for a year, before a careful budget
preparation picked up the inconsistency.) The important balance between technical and non - technical personnel will often show up dramatically in a well presented budget.
Thinking in advance about capital equipment requirements, special expense
materials, or necessary facilities frequently helps to avert problems which might
have developed if some formal aggregating plan were not required. Budget
preparation and review sometimes discloses duplicate technical efforts. It provides for a routine reconsideration of the important aspects of the research and
development program and may lead to the expansion of some projects, the
contraction, initiation, or termination of others. It periodically forces research
managers to reassess the direction of every project and to inform the scientific
staff of the desired new emphasis of efforts. One of the budget's greatest values
in planning research and development is that it periodically provides for an
automatic review and replanning of all aspects of the program and thus avoids
the costs of allowing a program to develop too long "like Topsy."
Summary
The research budget is extremely valuable as a tool for planning research
programs. It serves to balance the research and development program, to integrate that program into the needs and capacities of the concern, and to check
non - financial research plans. In the preparation and presentation of research
budgets, these are the aspects upon which the cost accountant should concentrate.
Too often the controllership group regards budgeting as an attempt to set cost
standards for accomplishment on projects and programs. It thinks of these
standards as useful for the purpose of "controlling" research expenditures during the budgeted period. No concept could be more inane.
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The Research Budget as a Basis for Cost Control
In controlling the costs of an operation, a manager must consider two primary factors: (1) whether the operation is producing what it should be producing and ( 2 ) whether it is producing its intended output efficiently. Budget
vs actual cost comparisons help answer these questions admirably in many
operations but not in research and development accounting. The inadequacies
of the budget as a research and development cost control device stem from the
fact that cost standards cannot be reasonably established for units of research
output. Analysis of variances from the budget, as ordinarily practiced in accounting, requires definition of the units to be produced and development of a
predetermined cost standard for each unit. Unfortunately, units of knowledge
output cannot be defined before the knowledge is obtained, nor can the cost of
producing an increment of new knowledge be predicted accurately enough to
allow the use of the prediction as a cost standard.
What should the research operation be producing? Executives answer, "technology" or "knowledge." But how much technology? How much knowledge?
What form should this knowledge take? No man, no matter how clairvoyant,
would be willing to predict the amount and nature of a research program's
knowledge output. He could not. If he were able to predict this output, there
would be no need for doing the research in the first place. As a consequence,
there is no reasonable way to define in advance a unit of research output. Since
units of research output cannot be predetermined, there is no way to forecast
cost standards for these units. If standard costs for units of output cannot be
established, the budget cannot serve as a basis for either saying whether the
operation is producing what it should be producing or indicating whether it is
producing its output efficiently. Consequently, the budget is not a useful device
for controlling costs in the research and development operation. Not a ,tingle
operating or research manager interviewed found the research budget useful as
a standard against which to measure the efficiency or effectiveness of the research program. They said that, if a research director so desires, he can ".hit
his budget on the nose every time." They also point out that such action would
not yield the company an optimum return on its research investment.
Variances as Measures of Research Efficiency
Let us see why variances of actual costs from those budgeted are not the sarne
significant efficiency measures as their production cost accounting counterparts.
In the strictest sense, it is possible in research and development accounting to
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develop: (1 ) "volume variances" fur deviations from the overhead absorption
plan; (2) "efficiency variances" which demonstrate how much more or less
money than the original estimate was spent on each project during a given
period; and (3) "price variances" which show the effects on project costs and
organizational costs of unforseen changes in material prices or wage rates.
However, these variances should certainly not be interpreted as measures respectively, of: (1) the efficiency of the utilization of the fixed assets of research,
(2) the efficiency of personnel in attacking research problems, and (3) the
efficiency of materials procurement or personnel utilization on projects.
Volume Variances—just as in standard cost accounting, it is possible in research and development accounting to develop "volume variances" by comparing
actual overhead expense against overhead absorbed during a period. In research
and development accounting, overhead is usually absorbed on one of two bases:
as a percentage of project labor cost or as a dollar rate per square foor of space
used by the activity. Under either absorption plan, variances of actual overhead
cost from the absorbed amount do not indicate the efficiency of fixed plant
utilization. Research output, i.e., the exploitable technology created by research,
depends upon the idea output of individuals and bears no relationship to any
cost input factor. Consequently, 'volume variances" by organizational units,
i.e., the amount by which divisions, departments, etc. exceed or underexpend
the standard overhead cost, are not meaningful in research and development
since they cannot be related to the output of the organization. Even though
actual overhead may substantially exceed the amount the organization absorbs
on either a project labor basis or a square footage basis, the overhead overexpenditure may be greatly surpassed by a tremendous increase in research out put—a fact which the "volume variance" could not reflect since the basis of
allocation bears no relationship to research output. When overhead is absorbed
on a project labor basis, 'volume variances" of organizational units simply
indicate that scientific personnel could not be acquired (or held) at the planned
rate. When overhead is absorbed on the square footage basis, 'volume variances" simply mean that the planned aggregate overhead cost has been exceeded
or underexpended. In neither case does the volume variance measure the
efficiency with which the research and development fixed plant has been utilized.
Overhead variancees by projects are no more useful. Variances from charges
absorbed by projects on the project labor allocation basis simply indicate that
scientists were not assigned to the project at the planned rate. On the other
hand, research and development activities are often so fluid in their space
requirements that the space utilized by the project may be extremely difficult to
determine. Consequently, square footage costs tend to be virtually impossible
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to allocate to projects on any accurate basis. In neither event do overhead
variances by projects serve as a basis for judgments concerning fixed plant
utilization.
Thus, "volume variances " —no matter how computed —are not reasonable
measures of the efficiency with which the research and development fixed plant
is utilized.
Efficiency Variances—Variances of actual research and development labor
charges from the planned labor costs can rarely be interpreted as measures of
efficiency in project prosecution. First, definite "cut -off points" (or tangible
goals) are extremely difficult to establish in any but the most applied phases of
research. The more advanced the research, the more difficult it is to establish
tangible goals and to compare tangible results of any sort against projected goals.
Goals are so indefinite that it is often a matter of executive decision whether a
goal has actually been reached. For this reason, projects are often simply
budgeted in given areas of work for the entire period of the budget. Concrete
goals are often not defined and the attainment of any goal may not be reflected
in the accounting system. It would simply be too complex in the advanced
phases of research to establish and budget separate projects for each of the
myriad sub -goals which are essential to progress evaluation in this kind of
research. Thus, analyses of labor time variances become simply comparisons of
total time expenditures for an entire period in a sphere of research against the
estimates of planned expenditures for that period. The only valid conclusion
the analyst could draw from this comparison is that personnel originally scheduled for the project were or were not assigned to it.
Even if goals or sub -goals are clearly established, as they may be in more
applied research, conclusions concerning the efficiency of project accomplishment
may not be valid. In addition to the difficulties of making accurate time projections, accomplishment of goals is greatly affected by uncontrollable factors.
Many research executives interviewed made remarks like the following, "These
is always a question as to whether credit for research accomplishments should
be given to the scientist or to God." "Pure luck" or "chance" is often a major
factor in determining the speed of success of research. Therefore, even if
actual time expenditures coincide with time forecasts, the analyst is always left
with the question, "Was the research accomplished with efficiency or simply
by luck ?"
Although the difficulties inherent in establishing concrete goals for research
and making valid projections of the cost of looking into the unknown militate
against the interpretation of "efficiency variances" in the normal standard cost
accounting sense, comparisons of the actual costs of a project against its esti86
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mated costs for a period do serve a useful purpose for management. Significant
variances advise management to raise questions about the activity on projects
which have deviated from their plans. Under- or over - expenditure on such
projects may indicate a change in emphasis within the program, concerning
which management should be aware. In most cases, the research executive will
be asked to justify the change to the satisfaction of management. In this sense,
the budget assists in controlling the direction of research, but it is of little
significance in progress or efficiency evalriation. For the latter purposes, management must depend upon the research executive to explain the adequacies of
actual progress against a schedule which only he and his subordinates thoroughly
understand.
Price Variances —These variances represent the differences in actual and
planned unit cost of time and materials. In the case of research and development, "unit" costs refer to project costs. Because of the tentative nature of
estimates (caused by the lack of repetition in the operation), unit cost standards
are not as meaningful as they are in manufacturing operations. In dealing with
the unknown, the scientist is unable to estimate with accuracy his requirements
for materials or equipment. As a result, the mix of products actually bought for
the project is apt to be so different from the planned mix that price comparisons
are meaningless. The labor "price variance' is generally due simply to a change
in personnel assignments to the project. These changes in assignment may be
reflections of unexpected complications in the technical problem or of changed
emphasis on the particular activity. The labor "price variance," intelligently
interpreted, does offer research management a measure of the cost of its change
of plans. Used in this fashion the labor "price variance" is perhaps the most
easily understood and meaningful of the research and development variances
developed by standard techniques.
Organizational Variances —None of the research executives interviewed considered his ability to stay within the total research and development budget to
be a measure of the efficiency of his operation or of his management capabilities.
This is simply an indication that the major factor in research costs is labor and
that research labor is easily controllable in the aggregate. By hiring or not
hiring people, the research director can "control" his total expenses very accurately. However, such "control" could be extremely costly to the concern.
The objective of research is to produce technology at a rate sufficiently high to
support the growth and competitive objectives of the concern. In evaluating the
research effort, therefore, executives rightfully are more concerned with the
rate at which applicable technology is coming out of research than with 2 per
cent expenditure variances. The function of cost accounting in research and
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development control is to warn management that it may have to reappraise the
current commitment rate. Cost accounting can help executives observe changes
in plans and assess the cost of these changes, but budget vs actual comparisons
do not enable evaluations of the efficiency or effectiveness of research efforts.
These appraisals must be —and are —made by other techniques.
Efficiency and Qualify Evaluations of Research
There are no aggregate measures of research efficiency. Efficiency is determined by a series of subjective appraisals, pyramiding from the laboratory or
bench level to the top organizational level. At each level of the research operation, a technical supervisor appraises the efficiency of his subordinates in
accomplishing some peice of work. No standards are set in advance. They are
determined subjectively and after the work has been completed. In making
efficiency appraisals, the whole project is broken down into a series of short
"blocks" of work. The actual time or cost of each block, i.e., the cost of
obtaining partial, complete or negative answers to the various subproblems
which must be solved in reaching a major technical goal, is compared by the
evaluator against his own idea of what the time or dollar cost should have been.
Rarely are written schedules or charts used to express the benchmarks against
which progress is checked.
The cost or "pace" standard for each exists only in the mind of the evaluator and is derived from his experience with similar bits of technical work.
These blocks may be extremely short. It is only through the evaluator's familiarity with the technical details of the work that he is able to subsection
and evaluate the project effort, even in retrospect. Since the blocks used
for efficiency evaluation are so short and non - repetitive, they defy the establishment of a formal predetermined standard cost. The validity of the standard
thus depends upon the breadth of experience and the objectivity of the evaluator.
The size and value of the blocks of work evaluated vary at each level of the
organization. At the bench level, the efficiency of accomplishment of tests,
experiments, syntheses, etc. will be appraised. At intermediate management
levels, evaluators appraise projects. At the top level, program progress is considered. Subjective time standards, which may not always be compatible, exist
at each level. The pyramid of all efficiency appraisals evaluates the efficiency
of the total research effort. No successful method was reported for combining
these appraisals into a single qualified indicator of research efficiency.
Appraising what comes out of the research program is a question of determining the quality of research results. This means their suitability for their
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intended use, which is exploitation by the research- sponsoring concern. The
adequacy of the knowledge output of research is determined by the skill,
creativity, and technical proficiency exhibited by researchers in carrying out
their work.
Like efficiency evaluations, appraisals of the quality of research results are
presently made as a series of personal evaluations which are pyramided through
the organizational structure. These evaluations are made in a manner similar
to and generally simultaneously with efficiency evaluations. Since all technical
results are created at the bench level, any analysis of the quality of these results
must focus on the job performed by the individual researcher or team at this
organizational level. Starting with observations at this level, the quality of
research is judged much on the same basis as the quality of aesthetic work.
An expert or a group of experts appraises the technical skill (proficiency)
and /or imagination (creativity) the completed work demonstrates. The experts,
in most cases, are the scientific supervisors of the sponsoring concern from both
within and without the research organization.
While publications, patents, patent disclosures, etc. form a portion of the
total set of criteria used in appraising research quality, the overall judgment of
the quality of research performance is highly subjective. The ultimate recognition and application of the criteria used for this judgment occur only in the
mind(s) of the individual evaluator (or evaluation group). Competition does
provide a check on these subjective judgments. The competitive timing and rate
at which patents are issued, new products are introduced, major technological
advances are announced, etc. offer a check on the evaluator's subjective judgments of research quality. But even these checks require subjective integration
of many variables by the evaluator over rather long periods. While these techniques are admittedly subjective and non - summable, they presently appear to
be the only useful way of appraising the adequacy and efficiency of research and
development output.
What Does Budgeting Really Do for Research and Development?
In the control of research and development costs, the budget is more useful
as a planning device than as an evaluating device. Almost all persons interviewed echoed this feeling in one form or another.
In planning research for the forthcoming period, the budget is helpful in
insuring a proper balance by areas of inquiry, phases of effort, and individual
work - loads. It forces research management to think about its planned expenditures in advance, both in total amounts and in each sphere of effort. In addiSE PT EM BE R, 1 95 8
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tion, the budget review allows top management, functional management, and
operating management the opportunity of reviewing the research program prior
to its inception. Because budget data are summable, it is possible to more easily
observe the proposed balance of the research and development program in this
form than in terms of specific technical objectives. Because of these planning
advantages and the need to integrate the cash requirements of the research
program into the financial plan, almost all concerns use some kind of operating
and capital budget for research and development.
Once the budgeted program is under way, the usual actual vs budget comparisons have little utility as measures of research efficiency or effectiveness.
Goals are difficult to define and attainment of goals cannot always be objectively
established. Estimated time and materials expenditures required to accomplish
even concrete project goals are extremely tenous and comparisons with these
inaccurate standards should be performed with exceeding care. 'Price,"
"volume," and "efficiency" variances, therefore, have limited direct utility as
measures of managerial or scientific efficiency.
The adequacy of research output and the efficiency of output are measured
by a pyramid of subjective management judgments. Neither operating nor research managers rely on cost accounting for these measures. While these judgments are admittedly subjective and are not summable into a single measure
of the effectiveness of research and development, they are perhaps the most
satisfactory currently available techniques for appraising and controlling research
output.
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GETTING COST CONTROL FACTS TO SUPERVISORS
by M. L. Black*
HE FEBRUARY, 1958,

of the
T Bulletin contained theissue
article "An
Accountant Draws Some Blueprints
for the Foremen ", by the late Clair
W. Bendel. In this article, the author
presented an excellent program for
obtaining more accurate recording
and reporting of cost data. Recognizing that an accounting system can be
no more accurate than its source documents, if such a program accomplishes
nothing more reflecting the facts, it
is still worthy of consideration. It
seems, however, that expanding a
program of this nature could provide
a direct approach to a better and
more effective cost control, as well as
improve the accuracy of recording.
It is universally agreed that costs
are best controlled at the point of incurrence, and by the person doing the
spending. In most enterprises this is
not the person signing the checks but
the front line supervisor, whose costs
are determined from labor abstracts,
requisitions for tools and supplies,
service and utility consumption, and
materials used in process. To properly
exercise control over these items of
expense, the supervisor must understand and utilize the yardsticks which
*Works Supervisor —Analytical Division, Fairfield Sheet Mill, Tennessee Coal
and Iron Division, United States Steel
Corp., Fairfield, Alabama.
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have been established for measuring
his performance. In all too many
cases, however, this individual has the
misguided opinion that his objective
is only to fill the customer's order.
He, therefore, must be induced to
recognize that filling the customer's
order is only part of his objective —
it must be accomplished at the lowest
possible cost consistent with sound
management practices. To attain this
objective, the supervisor must be educated and indoctrinated in the basic
fundamentals of interpreting accounting reports.
Mr. Bendel referred to his program
as "communications ". An expanded
version, motivated by the ever- increasing necessity for cost control, could
well be termed a program of "orientation". Before the accountant can analyze costs for his company, he must
orient himself. He must become familiar with its products, its operations,
its equipment, and its problems. The
same principle is applicable to the
foreman or line supervisor. Before
he can determine the area in which
his efforts toward more economic
spending are required, he must be able
to understand the basis on which his
performance is measured. The problem must be recognized and understood in order to arrive at a workable solution.
A program of this type might be
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initiated with discussions of actual
costs —their source and what they represent, how they are incurred, how
they are classified, and where they appear in operating statements reflecting
cost of operations. Every endeavor
should be made to convince the supervisors that they are controlling the company's purse strings, since their approval
of labor abstracts, requisitions for tools
and supplies, etc., is actually synonymous with cash outlay. This would be
the opportune place to emphasize the
necessity for accurate and complete
recording and reporting. Since there
is limited value in cost controls based
on trends or experience, the next
logical step would be to discuss the
need for a means of measuring performance or efficiency. The second
phase of orientation then would deal
with the development of these yardsticks or measuring devices. Simple
illustrations should be used that would
carry them step -by -step through the
formulation of standards for equipment processing time, good product
yields and other cost elements. The
necessity for equitable but realistic
standards should be emphasized, and
participants should be apprised of
their responsibility as individuals to
insure this requirement being met and
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maintained. In concluding the program, there should be a correlation of
the actual and standard costs, making
use of the material previously discussed, and disclosing how these sratistics can be used to effect better cost
control.
Instructors should be selected on
the basis of experience and knowledge
of subject matter. Visual aids or "blueprints", such as projector slides, flip
charts, blackboards and printed material for distribution, should be utilized wherever possible. One important factor is to set a pace that will
assure complete understanding and
hold the interest of less receptive individuals, without boring the more
alert personnel. Questions should be
solicited and answered throughout the
entire program and the audience
should be encouraged to participate in
the discussions. There is one final
word of caution. The participants will
not be accountants nor industrial engineers and the material being presented
will be strange to them. For this reason, instructors should use "mill language" and avoid technical and professional terminology.
Front line supervisors can control
costs if accountants will show them
how.

N.A.A. BULLETIN

Re,moid nese Covers
Books
Cases in Controllership
Russell H. Hassler and Neil E. Harlan,
Prentice -Hall, Inc., 70 Fifth Ave., New
York 11, N. Y. , 1938, 354 pp., $6.95.

Thirty -eight cases developed for use at
Harva rd Business School mak e up the contents of this volume, divided into groups
illustrated of controllership (5 ) , internal
control and audit (1 0 ), accounting policy
(7 ) , and financial analysis in management
(1 6 ). The significance of each case is indicated at the start after the assumed
name of the company, e.g., "tra nsfer pricing," "measures of performance," " allocation of assets to decentralized divisions."
Management Creeds and
Philosophies
Stewart Thompson, American Management
Association, 1515 Broadway, Times Square,
New York 36, N. Y. , 1958, Paper Bound,
127 pp.

Subtitled "T op Management Guides in
Our Changing Economy" and identified as
A.M.A.'s Research Study No. 32, this
study may be a revelation to many who
have never associated significant title words
with the world of business. The text leaves
no doubt that there a re companies in which
creeds play important roles.
Internal Audit and Control of a
Traffic Department
Institute of Internal Auditors, 120 Wall St.,
New York 5, N. Y. , 1938, Paper Bound,
87 PP., $1.

"Intended primarily for those who a re interested in the constructive service that the
internal auditor can render in his review
of traffic operations," this study, which is
the Institute's Research Committee Report
No. 6, considers (among other factors)
routing of shipments, ordering and handling of transportation, and claims. The
SEP TE MB ER , 19 58

final chapter and three of six appendices
consider the audit program and report.
Internal Auditing In 1957
Institute of Internal Auditors, 120 Wall St..

New York 5, New
1958, 33 pp., $1.

York.

Paper Bound,

Designated as "Research Committee Report No. 5," this pamphlet contains three
sections. These are: ( 1 ) the results of
a survey on internal auditing conducted
in 1957, (2 ) a symposium on "Administration of the Internal Auditing Activity"
and (3 ) a revised "Statement of the Responsibilities of the Internal Auditor,"
originally promulgated by the Institute in
1947.
Operations Research Reconsidered,
American Management Association, 1315
Broadway, New York 36, N. Y., 1958, Paper Bound, 143 pp., $3.75.

Subtitled "Some Frontiers and Boundaries
of Industrial Operations Research," this
volume reports proceedings of a conference held last November. Some addresses
included, which promise significance to
the accountant, are "Operations Research
in Cost Control," "Budgeting and Economic Planning," ..Simulation Techniques
in Inventory Control and Distribution"
and "T he Use of Operations Research
Techniques in Plant Location Problems."
Stock Control Shortage Manual
Controllers Congress, National Retail Merchants Association, 100 Rest 31st St. New
York 1, N. Y., 1958, 107 pp., Paper bound,
$7.

Identified further, by subtitle, as "A study
of methods and procedures to reduce inventory losses," this presentation starts by
making clear how shortage amounts appear under retail inventory methods and
9>

proceeds to review of controls. In this it
covers a wide area of merchandise accounting.
Managing Geographically
Decentralized Companies
George Albert Smith, Jr., Harvard Business
School, Soldiers Field, Boston 63, Mass.,
1958, 185 pp., $3.50.

The broad background of this compact
book, plus the case material cited, makes
it exceptionally informative on the topic
of what decentralization of management
takes and how it works out. The chapter
on "Planning the Organization Structure"
may be particularly relevant to accountants,
although the book is in no part on accounting problems.
Engineering Economy
Clarence E. Bullinger, McGraw -Hill Book
Co., 330 We il 42nd St., New York 36,
N. Y. , 1958, 379 pp., $7.

Relevance of this work to accountant (although it is an engineering book) is indicated in that portion of its first sentence
which states, "Engineering economy has to
do with the study of the cost features
and other data concerning the activities
carried on by engineers. . . ." Among
chapter titles are "Operating Cost," "T he
Minimum -Cost Model," "Financial Analysis," and "Comparison of Alternatives."

High Speed Data Processing
C. C. Goilieb and J. N . P. Hume, McGraw Hill Book Co., 330 West 42nd Street, New
York 36, N. Y. , 1958, 338 pp., $9.50.

"There is proba bly no technology changing
faster than that involving computers and
data processors," according to these authors. Their book tends toward the technical, indeed, but contains chapters on "Accounting Applications," "Planning and
Scheduling," and "Coding Examples"
which are more than certain to interest
accountants.
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Business Cycles and Economic
Growth
McGraw -Hill Book Co., 33 We il 42nd St.,
New York 36, N. Y. , 1958, 341 pp., $6.50.

An economics text in an area of conflicting
theories, this book will not instruct. the
accountant in any area of accounting except the background of change in rate of
activity against which all business units
work. The author notes at the start that
..the old fashioned pastime of making
business -cycle theories is once more in
style."

Cost Control Through Electronic
Data Processing
Phil Carrot, Society for Advancement of
Management, 74 Fifth Ave., New York 11,
N. Y. , 1958, Paper Bound, 32 pp., $1.50.

Prefacing this compact review of certain
potentials of electronic data processing,
the point is made by the au thor tha t, with
such facilities for getting right answers,
the question arises as to ability to ask the
right questions. However, if this is
achieved, the author finds many services
for the equipment, e.g. "electronic data
processing can be used to signal changes
in cost rates and thus help to speed up
cost control. "

A Guide for the Retention and
Preservation of Records, With
Destruction Schedules
Record Controls, Inc., American Association
Hospital Accountants, 2630 East 75th
Street, Chicago 49, Ilinois, 1958. Paper
Bound, 46 pp., $2.50.

of

Further identified on its cover as "hospital
edition," this compact manual covers "organizing a records retention program," Federal and state laws affecting retention of
records, "hospital addendum" and a "tabulation of over 250 common papers found
in a normal bu siness office, with length of
time retained."
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Articles
An Approach to Practical Budgeting
John P. Rogge, The Controller, June 1958.

In the view of the author of this article,
"the new approach to budgeting has been
exercised only since World Wa r II ." Descriptive of this approach, the paper largely
deals with organizational factors, e.g. the
budget director, the budget committee and

Review of Defense Contracts for
Accountants
Paul M Trutgtr, The Controller, May 1958.

A practicing accountant, familiar over an
extended period with the cost side of defense procurement, here provides a refresher on the topic, which is both summary and comprehensive in character.

eight subcommittees.
Training for an Accounting Career
The Cost of Capital Functions
For a Firm

Paul E. Nye, Charlef T. Vatkoritch, Accounting Reriew, April 1958.

Subtitled, "How to determine the cost of
bonds and stocks to get average cost of
money uses," this paper is related, in its
initial paragraphs, to the currently popular
topic of return on investment as a criterion
in choosing among alternative managerial

Two separate articles, these papers were
presented a year ago to the annual meeting of the American Accounting Association and were written from the respective
viewpoints of a public accountant and an
educator. Mr. Nye stresses the need for a
background in liberal arts. Professor Zlatkovitch is concerned that accounting, itself,

actions.

should be broadly understood.

Robert M. Soldofrky, The Controller, June
1958.

Facts for Collective Bargaining

Addresses of Periodicals:

John W . Hill, The Controller, June 1958.

Central to this article is a discussion of
obligations imposed on companies, with
the sanction of the National Labor Relations Board, to provide payroll and profit
data to unions in connection with negotiations.
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Accounting Review
c/o R. Carron Cox, College of Commerce,
Ohio State University, Colamhur 10, Obi#,
Single Copy, $1.50.

The Controller
2 Park Avenue, New York 16, N. 1'. Single
Copy, 606.
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