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EDIT ORIAL DE P AR T M E N T NO T E
T he cu rrent publication is a double number dealing
with waste elimination. T he first paper is a go od summa ry as to what the problem is; the second is a paper
dealing with some suggestions for the elimination of
= ertain kinds of waste.
Profe ssor Pa u l E. Holden, the au thor of the first
paper, received his B.S. degree from Pu rdu e University
in 1915. Fr om that time until 1917 he was with E. C.
Atk ins & Co., Indianapolis. Fr o m 1917 to 1919 he wa s
ca ptain in the Ordna nce Depa rtmen t of the United Sta tes
Army. Upon leaving the army he became production
mana ger of the Canadian plant of E. C. Atk ins & Co.,
at Ha milton, Onta rio. In 1920 he left this position to
become assistant production manager of the Remington
Typewriter Company, Ilion, N. Y.; he became En gineer with the Libra ry Bureau, Ilion, in 1921, and in
19 2 2 was appointed a ssista nt mana ger of the De pa r tme nt
of Ma nu fa cture, U. S. Chamber of Commerce. Fr o m
this position he came to Sta nford University in 1926, to
become Pro fessor of Indu strial Management in the
Gra dua te School of Business. Hi s paper was delivered
before a meeting of the Sa n Francisco Chapter and
appeared locally in the Ma ga zine of Western Fina nce
and in the Argona u t to both of which we acknowledge
the courtesy of permitting its re- publication.
T he second paper was delivered before a meeting of
our Milwau kee Chapter. T he author is Willia m S.
Ford who was gradu ated from the School of Chemical
Engineering of the University of Illinois with a B.S.
degree in 1907. H e was for five years a chemical engineer with the Corn Products Refining Company and
America n Maize Produ cts Company. H e then served
for seven years in the ma na gement engineering field holding such assignments as in cha rge of the Depa rtment of
Efficiency with Montgomery Wa rd and Company, engineer with the Emergency Fleet Corporation and engineer with Arthu r You ng and Company. For the past
eight years lie has conducted a professional engineering
pra ctice u nder the na me, William S. Ford a nd Compa ny,
Engineers and Managers, Chicago, Milwaukee and
Minneapolis. H e is cha rter member and former Vice
President of the Society of Indu strial Engineers and is
a member of the American Management Association.
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THE CONSUMERS' BILL FOR WASTE
By Paul E. Holden
manufacturers, generally speaking, embody the
AMERICAN
very spirit of confidence, contentment, and occasionally "cockiness"; and why should not our industrial executives manifest a
feeling of satisfaction and pride of achievement, with an industrial
productiveness infinitely greater than has ever been accomplished
before, with unprecedented wage scales, and with a workers'
standard of living higher than in any other country in the world,
in fact the highest that ever has been known in history? Evidence of this is indicated by the fact that with but 67o' of the
world's population the United States has 349x' of the world's
railway mileage, 389x' of its installed water power, 43 ojo of its
coal production, 52 70 of its cotton production, 5276 of its lumber
production, 600fo of its pig iron production, 729o' of its petroleum
production, and possesses nearly 83ofo of its automobiles.
However, despite this evidence of industrial efficiency, we, as
as industrial nation fall short of what might reasonably be desired or expected in the way of productive effectiveness. The
extent of this deficiency was prominently brought out a few years
ago by a group of eminent industrial engineers in their report
"Waste in Industry." These men were conscious of a rather
high degree of inefficiency existing in many of our industrial enterprises and set themselves the task of assaying the wastes due to
bad management.
Probably no report in recent years has so
stimulated the thinking of our industrial leaders or provoked
more criticism upon the part of those whose pride was rudely
jolted.
Startling indeed were many of the findings set forth in this
report. First of all these men studied six major industries
and found the avoidable waste due to bad management ranging
from 297x' in the case of the metal trades group, well- recognized
as our most efficient industry, to 6470 in the case of the men's
clothing industry. On an average, the avoidable wastes among
these six industries were found to be 5o%. If, therefore, these
six groups of manufacturing concerns are at all typical of the
industrial plants throughout the country, virtually one -half of the
time, money, and effort expended in their operation is wasted.
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One -half of anything is a very formidable amount, but the
real significance of our industrial waste is realized only when we
stop to consider that the factories of this country produce on the
average sixty billions of dollars' worth of products annually. One half of that, therefore, is thirty billions of dollars. Now, many
are prone to discount the findings of engineers. So, l et us say
that these particular engineers were only one -third correct in
their findings. Then we have an annual waste of ten billion dollars, which is a conservative estimate of the losses in this country
annually due to mismanagement of our industrial enterprises. Ten
billions of dollars is an amount difficult to visualize even though
we have, in recent years, become accustomed to thinking and
talking in terms of large figures. To visualize the enormity of
ten billion dollars, we find that this sum would have paid for all
of the automobiles manufactured in the United States last year,
would have furnished the gasoline to run them, and what was left
over would have built all of the residences erected during the
same period.
This, then, is the cost of our industrial waste. What of the
responsibility for it? Here again the engineers rather startled
our industrial executives when they laid at the door of management the responsibility for 507o' of the waste, 257o' being chargeable to labor, and 257o' due to public relations, cancellations, and
the like. Hence, management with 507o
' of the responsibility
likewise has the greatest opportunity to salvage this waste. With
the amount of waste and the responsibility for it established, the
next step in such a survey was to point out the causes. These
engineers established four major causes, namely: ( i ) low production due to the faulty direction of men, materials and machines; ( 2 ) interrupted production resulting from faulty planning, production control, and so on; (3) restricted production
due to restrictions imposed not only by labor, but by management
as well, and (4) lost production due to accidents, ill health, defective vision, and industrial hazards in general. But back of all
of the causes of waste one source was found to be perhaps the
largest contributor. This was the over - diversification and lack
of reasonable standardization found to exist in virtually every one
of our commodity lines.
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Notwithstanding the f act that simplification and standardization
have been in recent years pretty generally accepted as a sound
business practice, it is doubtful if very many people realize the
ridiculous extent to which over - diversification has been carried
in numerous commodities. For example, one of our leading hat
manufacturers analyzed his records and discovered that his company was producing 3,684 styles and colors of men's felt hats.
Each size of hat, moreover, is made in three widths, two finishes,
and approximately ten sizes. Thus, this one producer alone is
turning out something over 2 o o , 0 0 0 different varieties of men's
felt hats. Now it is the very unusual man who is not able to
make a satisfactory selection of a felt hat out of the first six
or eight styles that are shown him by the clerk. As a matter of
fact, this particular company, upon a close analysis of their sales
reports, did ascertain that gogo' of their business was being done
on seven styles in ten colors, these comprising but 57o of the total
varieties which they were producing.
Another illustration is that of single -bit axes —this being the
common garden variety of ax with which we are all familiar.
An examination of three manufacturers' catalogs revealed the
fact that these were being produced in 34 models, 4 grades, 35
brands, I I finishes, and in iq sizes. By multiplying these five
variables it is easy to discover that a purchaser might exercise
his discrimination between 994,84o varieties of axes.
Still another instance is that of grinding wheels. A survey
of manufacturers' catalogs revealed an amazing array of varieties
amounting to 715,2oo. How many people realize that milk bottles
used to be made in 49 different sizes and shapes; or that there
were 78 different sizes of bed blankets; or 44 sizes of common
brick; 552 varieties of wire fence; 4,076 varieties of shotgun
shells; or 6,280 varieties of paper bags? These examples are
but a very few of those that could be cited, but they are typical of
the extreme degree to which over - diversification exists in the
vast majority of our commodity lines.
The manufacturers are not the only ones who are chargeable
with extreme diversification. The distributors have gone equally
far. A typical department store was found to be carrying 27
kinds of hot -water bottles, 54 kinds of foot remedies, 68 kinds
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of smelling salts,
kinds of tooth brushes, iio kinds of eye2
o
4
lash preparations,
kinds of satchet, 347 kinds of rouge, 452
kinds of soaps, boo kinds of cold creams, 742 kinds of toilet waters,
12oo kinds of perfume, 1 3 o o kinds of face powder. Perhaps this
kind of diversification is responsible for the fact that the average
life of retail stores is estimated to be slightly less than seven years.
However, the present situation is not quite so hopeless as would
appear from the foregoing examples. Tremendous progress has
been made within the past seven years as a result of the simplified
practice efforts being carried on by the United States Department
of Commerce. There are two methods by which manufacturers
can simplify and standardize their lines of product: viz., the cooperative method wherein an entire industry, or at least a substantial portion of it through its representative trade association
establishes a simplified practice schedule; the individual method
whereby individual action of a single manufacturer irrespective
of what his competitors may do accomplishes the desired result. It
is in the cooperative scheme that the Department of Commerce is
rendering such signal service to American industry.
The nature of this service may be well illustrated in the now
famous pavin:; brick case, which was the first industry to co -operate in establishing a national simplification schedule. Back in
1921 the manufacturers of paving brick came to Washington and
stated that they were producing entirely too many varieties of
brick, but could not arbitrarily eliminate any without the consent
and cooperation of their customers. These men were told to return to their respective businesses, make a survey of their sales
and production records over a sufficient period of years to indicate trends; cumulative figures should then be compiled for the
entire industry. After this was done the Department of Commerce invited all of the state highway officials, purchasing agents,
engineers, and any other groups having even a remote interest in
paving brick, to a general conference held in Washington. This
conference was held in November of 1921 and after one hour's
deliberation, fifty -five of the sixty -six varieties of paving brick
were eliminated. Four months later representatives of the manufacturers and consumers were back in Washington asking that the
Department of Commerce sponsor a second meeting in order that
806
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further eliminations might be made. At this second meeting four
more varieties were discarded. Every year these men gather in
Washington to review the operation of the industry under its simplification schedule and make recommendations as to further eliminations, if these seem to be in order.
At the present time something over 450 industries have enlisted
the cooperation of the Department of Commerce in aiding them
to develop their simplification programs. These industries represent commodities ranging all the way from carpet tacks to locomotive cranes indicating that virtually every commodity is amenable to some reduction in variety. Some very significant accomplishments have resulted: bed sizes have been reduced from
78 to 4; varieties of sterling silver flatware from iyo to 62 ; range
boilers from i 3o to 13; paving bricks from 66 to 4; metal lath
from 125 to 24; paint and varnish brushes from 48o to 138 ;
tacks and nails from 428 to 181 ; hot water storage tanks from
120 to 14; cotton duck from 46o to 94; steel barrels from 66 to
24. These examples are but a few of the projects which already
Lave been carried out upon a national scale. Of course, all of
the aforementioned 450 groups have not completed their simplification programs, but more than eighty have nationally recognized
schedules which have been in operation from a few months to
as long as seven years.
To the fifteen industries first having adopted the Department of
Commerce plan of simplification, an inquiry was addressed as
to how many manufacturers were operating in accordance with
the varieties established as standard. Responses revealed the fact
that the degree of adherence ranged from 5t7o in the case of the
bed, spring and mattress group to 997o' in the case of range boilers and metal lath. For the entire fifteen industrial groups the
average degree of adherence was 799'o —an index to the worth whileness and permanency of this effort.
A second inquiry was addressed to seven of the pioneer groups
asking them whether or not their simplification program had
really resulted in any financial savings or whether the gains and
economies claimed for this movement were largely imaginary.
The paving brick industry replied that their annual savings from
simplification were one million dollars; and the savings in the
807
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other groups ranged to as high as 250 million dollars in the case
of the lumber industry. If, therefore, comparable economies result in the eighty groups which have nationally established product standards, it does seem that a pretty large slice has already
been cut out of the ten billion dollar waste.
It frequently happens that certain commodities are not amenable to group or cooperative action, and in these cases the individual manufacturers themselves have simplified their products
irrespective of their competitors. One of the large farm implement producers reduced the number of plows which he was
producing from 147 to 41.
He also reduced the number of
wrenches with which his various machines were supplied from
2 4 to 4. Similarly, the General Motors Company reduced their
varieties of so- called minor parts from 13,000 to 2,100. One of
our large western railroads made a 46% reduction in the items
which they carried in stores and promptly released eighteen
million dollars from frozen inventories. A producer of fountain pens and pencils simplified his product and was able to lower
his production costs one million dollars a year. One of the large
eastern hotel companies reduced the varieties of glassware, carpets, table linen, and some two hundred other items and effected a saving of one hundred thousand dollars per year. In
similar fashion one of the well -known food products companies
eliminated 897o' of the varieties they produced and were thus
able to reduce their advertising expenses 787o, lower costs of
sales 737fo and at the same time increase their sales volume
6007o' . A producer of men's clothing reduced his varieties of
blue serge suits 'from 1000 to 24 and thereby increased the productive operation of his plant from thirty-six to fifty -two weeks
a year and was able to increase his sales loo7o and lower his
selling costs 35%. Simplification was applied to the products
of one of our large shoe companies which reduced their varieties from 7,500 to 100. In so doing they decreased their production costs 3190', increased their turnover 5o7o and lowered
their cost to the consumer 2770'. The General Cigar Company
made a 967o' elimination in the varieties which they produced,
cutting their line from 15o to 6 varieties.
It should be observed that this nation -wide movement for sim808
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plification and standardization is not single - purposed. From the
foregoing examples it might appear as though this were a scheme
to increase manufacturing profits.
Quite the contrary is true.
The distributors and consumers share equally with the producers
in any economies and gains accruing from these simplification
programs. According to latest census reports there are 118,000,0 0 0 people in this country, so by dividing this figure into the ten
billion dollar waste we find that it is costing every man, woman
and child eighty -five dollars a year to carry this burden —the
consumers' bill for waste.
Therefore, any reduction in this
burden is reflected in the pocketbook of every consumer.
Now what is the cost accountant's interest in this program of
variety reduction? It should be very positive indeed. Any simplification of products, for example, carries with it a standardization of raw materials and purchased parts. Purchases thus can
be made in larger orders and to better specifications. Increased
purchasing power presupposes lower prices, better service and
higher quality. At the same time, material standardization makes
possible more effective stores control— reduced inventories and
increased turnover. Lower prices and lessened investment in
stores are two significant indexes of the value of any employee
to his company.
On the other hand, the lack of product simplification should
in no way preclude the practice of standardization. Tools, machines, stores, supplies —all are subject to standardization with
attendant savings and economies. The statement by the head of
a large hotel corporation has real significance. He says, "If you
cannot simplify what you make, simplify what you buy."
Considered from an entirely different angle, the production
man may well be considered the key man in this national effort
for simplification and standardization. If he does not support
the various simplified practice schedules as they are developed
under the guidance of the Department of Commerce, obviously
the movement will fail. Any standardization schedule so long
as it remains merely a "paper" standard is useless —in fact, worse
than useless, as it represents a waste of time, effort, and money
expended in its development. However, if those in control of
purchases concentrate their attention on varieties and sizes of
809
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commodity lines adopted as standards, then the many evident
gains and savings will be realized. Moreover, the degree to which
business adheres to these nationally recognized schedules measures
the degree to which the whole effort will be stimulated and extended.

THE TECHNIQUE OF WASTE ELIMINATION
By William S. Ford
for this brief discussion the topic "Technique
INof CHOOSING
Waste Elimination ", I have had in mind the relation of
waste elimination to the profession in which you are all interested.
Basically the purpose of cost accounting is the elimination of
waste in business in all of its forms —wrong selling prices, excessive material, labor, and overhead costs, slow turnover —all of
those factors which tend to reduce net profit below a fair standard of accomplishment.

Cost accounting in its broad sense is one of the most useful and
potent weapons which management has at its command with
which to combat the forces which are always at work tending to
tear down and disorganize. Because it searches out the truth
and focuses executive attention on tendencies which might otherwise remain unknown until permanent damage had been wrought,
cost accounting should have a constantly increasing field of practical usefulness and a place of recognized importance in an industrial organization.
But in order to attain this place, the cost accountant must lay
aside the temptation to indulge in elaborate technique for its own
sake. Instead, he must of necessity place himself in the position
of the stockholders whose money is invested in the company
which he serves and, by presentation of his analysis in executive
form, sell his services to the men who must hour after hour make
the decisions which keep that business sound.
Management Moves Toward a Science. I doubt if the most
optimistic and enthusiastic student of management methods would
care to say that Management today is scientific — certainly not in
comparison with the older and well recognized sciences of mechanics, chemistry, electricity and astronomy.
The Standard Dictionary defines science as: "Knowledge
gained and verified by exact observation and correct thinking."
810
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There is no true science except that which rests upon patient
observation, recording and analysis of exact facts or indications.
Upon that very ground, management, while it may not properly
be said to be a science, is moving steadily in the direction of
science.
Witness the measurement of the market for Palmolive soaps
by trained investigators going from door to door, the business
forecasting of the Walworth Manufacturing Company, the material handling systems of the automobile companies, the detailed
operation analysis by means of time study carried on by the
Western Electric Company, the intensive studies of office methods
made by the Insull group of public utilities, the chemical research of the DuPonts, and last but not least in its significance,
the methods of cost control used by the LeRoi Company of West
Allis and the Briggs and Stratton Company of Milwaukee.
When, therefore, your hard - boiled, "show -me ", practical man
who believes only what he can see, feel, touch, and smell (his
ranks are thinning like the buffalo) says he will have nothing to
do with so- called scientific management, you may well agree that
there is no scientific management. At the same time you can
point out the trend toward the scientific which characterizes the
methods of the representative successful corporations today.
The Measurement of Waste. The attention of the country
was first called in a popular way to industrial waste by the report of the Hoover "Committee on Elimination of Waste in Industry of the Federated American Engineering Societies ", made
in June, 192I.
This report is of interest to us here tonight, not alone because
of the government recognition of the problem of waste in industry, nor of the recognized standing of the personnel of the committee, nor finally of the startling conditions which it disclosed,
but rather because it represent§ the first large scale attempt to
express in definite mathematical terms a measurement of management, an approach which is similar to that used by all far - thinking
cost accountants who serve their companies in a broad way.
It would require too long a description to make clear at this
time the exact methods used by the Committee to establish their
figures.
811
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It is sufficient for our purpose to state that they classified the
responsibility for waste into:
Management (the executive direction of the business)
Labor
3. Outside contacts (trade conditions and factors beyond the
control of the individual plant)
1.

2.

The average of all of the data sheets showed that 5o% of
the waste in industry could be laid at the door of management,
25% at the door of labor, while least of all could be attributed to
outside contacts such as trade conditions, etc.
This apparent indictment of management needs a little explanation. One of the great American indoor sports is to point the
finger of criticism at management, much of which is meaningless.
But this survey took this matter of management seriously and
without bias. Since the executives of a business have the greatest opportunities for knowing good from bad and for controlling
waste, naturally they must assume a greater share of the responsibility by the very nature of their positions.
Another point well worth noting. If you will look back over
the management literature and the discussions of the learned
groups meeting to promote better practice, during the last fifteen
years, you will agree that a very large proportion has been devoted to a discussion of the efficiency of the workman. He has
been an object of attention because his work has been susceptible
of measurement by the various instruments that have been devised and his strategic position in the organization has left him
but two choices, accept or quit. Today more attention is being
given to executive waste.
Outline of Actual Survey to Locate Waste. We will assume
that you are assigned to make a business survey of a plant which,
by comparison with another similar plant, should have made
$ioo ,000 in profit for the year, but, instead, just broke even.
You are instructed to locate the waste in that plant and offer a
sound plan of reorganization such as will justify the continued
support of the banks.
With that job ahead of you, you will have to exercise a happy
combination of your best skill to get the facts with practical
812
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common sense and judgment to convince those business men
whose money is involved.
Of course, your first step will be to examine all of the figures
available and familiarize yourself with the relative proportions
of the elements of manufacturing, selling, and administrative
costs, to determine what division or activity of the business has
the greatest effect on net profit. You certainly would not want
to spend your efforts on a study of office methods if that cost
represented only 390' of the total, and neglect material which
might be 759'0.
After you have studied these figures you may then map out
your campaign and know what importance to attach to what
you observe. You will divide your examination into three main
divisions:
Manufacturing
Selling
Financing and General Administration
Then you will arrange the subjects which you want to study
under each one of these divisions.
MANUFACTURING:
Executive Organization
Land, buildings, equipment
Manufacturing methods
Material and production control
Cost control
Technical engineering, design and research
Personnel
SELLING:
Executive Organization
Sales Force
Advertising
The product and the market
Sales methods
FINANCIAL AND GENERAL ADMINISTRATION:
Executive Organization
Accounting and financial control
Office routine
813
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In taking these subjects up one by one we will try to illustrate, at least roughly, how an actual job of surveying and reorganizing a plant may be carried out.
MANUFACTURING DIVISION
Executive Organisation. The first point of examination is
the executive organization of the manufacturing division.
How are you going to judge an executive organization? How
are you going to be just and fair in your appraisal of the waste
due to wrong executive organization?
You will not get it by a slide rule, or a tachometer, or a stop
watch. If you have eves and ears, and experience to direct them,
there are signs which are as plain as a billboard and clear as a
loud speaker. As you go through the plant for the first time you
are alert to new impressions. If there is long standing disorder
on the floor and in the stockrooms, if men meet you half - sullenly,
if here and there you run across groups of two or three men apparently waiting for something to happen, you need no palm
reader to tell you the personality of the directing head of that
plant. If on the other hand, you see an army .of clerks and
supervision, you know that you have another situation to deal
with. You may depend upon it that your first day's impressions,
if you have gone about your work systematically, will prove a
very dependable guide.
From your experience with manufacturing plants, you
know tha t there are certain essentials of good organization
and you proceed to see if these are present. If the plant
manufactures an assembled machine, you know that there
must be a properly organized engineering department, that the
sequence of work must be planned for purchasing and fabrication, that there must be some control over inventory, that there
must be reliable knowledge of cost, etc. —all of this without socalled red tape. There must also be departments to take care of
employment, maintenance, inspection, etc. You will next see
to what extent these necessary departments are present and how
they work together.
The quality of executive leadership with respect to discipline,
_progressiveness in step with modern business trends, ability to
814
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inspire cooperation and organize the efforts of associates, will
concern you as a possible fundamental cause of waste.
Figuring that every $ I 2 o o a year salary costs approximately
one cent per minute, it is possible to make a reasonably accurate
estimate of the actual waste in executive organization cost.
Land, Buildings and Equipment. Continuing with your survey you will next logically examine the location, arrangement,
and character of the real estate and equipment. Since in all
probability it will not be possible to relocate the plant, erect new
buildings, or make extensive installations of new equipment, you
will concern yourself primarily with making the most of the
plant as it stands, with the very minimum of adjustments.
Waste due to real estate and equipment may roughly be classed
under the following heads:
i. Relative location of departments
2. The internal arrangement of departments
3. Facilities for the movement of material
4. Adaptability of the machinery and equipment to the necessary manufacturing processes
5. The condition of equipment, etc.
You may set up a rough model of the plant, lay down blue
prints of the various floors at the different levels, and by means
of colored strings trace out the movement of material from department to department and from machine to machine. In cooperation with the practical men of the plant you may then
work out a tentative practical rearrangement which will simplify
the handling of material. The waste in the movement may be estimated by measuring the length of the strings in the old arrangement as compared wth the new.
The report on the waste due to equipment will further involve a careful examination of the condition of equipment,
whether or not it is the best for the purposes, etc.
Your final report on this section should contain a statement
showing the savings which may be made by certain practical rearrangements and an estimate of the actual waste now existing.
Manufacturing Methods. Your survey on manufacturing
methods must show what savings can be made by improvements
in manufacturing methods.
815
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It will probably not be possible to take time to examine every
process in the plant. Instead you will make certain test studies.
If it is the machine shop you will examine the speed used on
representative machines and make some time studies to show the
average efficiency.
If the plant involves technical processes you may have to call
in a specialist who is familiar with the technique of that business.
To dwell upon waste in manufacturing operations would be an
endless story.
But remember this —back of what you think you see in ordinary every -day observations there are wastes which if fully
realized would startle you into the most drastic action.
The
only way to visualize them is by means of time study and other
means of orderly analysis.
Material and Production Control. The expression "production
control" has been used so indiscriminately that it has long since
ceased to have a definite meaning. There is a wide difference
between a production record keeping department and a production control department.
In your examination of the operations on machines you will
already have noticed the waste due to breakdowns and other interruptions caused by shortage of material and by wrong sequence
in putting the material through the production departments.
Your experience with similar plants will have indicated what
you should reasonably expect in the way of results from a properly organized production department.
Your report will present an estimate of what the cost of
proper handling of material and production control should be
and provide an estimate of the preventable waste in the plant
which can be relieved through better control and reduction in inventories.
Cost Control. Your first study of cost department waste will
be in the way in which the activities themselves are handled. You
will find what the routine is and how far it is possible to go in
eliminating work which is not producing results.
But the important thing above all is to measure how much
value that department is to the operation of the business. You
will obtain an estimate of how much waste there is in the busi816
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ness as a whole due to cost misinformation or failure to use the
information which is furnished. The tragedy of cost accounting frequently lies in the fact that the internal operation of the
department is excellent, but, due to indifference on the part of
the management or other causes, much of the work goes for
naught. A business can be quickly brought to a state of financial embarrassment through misinterpretation of cost figures or
through failure to use them.
Technical Engineering and Research. When you come to the
study of the question of technical engineering and .research,
you have a situation which calls for all of your best skill and
judgment. More and more in these days does the engineering
and research division of the business govern leadership in competition with other products and with the methods of other companies. On one hand is the problem of keeping the nature of
the product itself in advance of competition.
On the other
hand is the preparation of specifications for economical manufacture and the development of processes which will meet the
price competition which your sales division must meet.
You must tell these bankers how much the company is wasting due to improper design and development, to failure to keep
with competition and the demands of the market, and failure
to examine operation methods systematically and with an open
mind.
We want to emphasize especially research with regard to management methods, i. e., management or industrial engineering, as
it is variously called. You will want to include in your report
an estimate of what might have been saved had there been a
Management Engineering or Methods Department, and how
much it should save above its total cost in the future.
Personnel. Your section of the survey relating to personnel
will tell of the wastes due to poor employment, high turn -over,
insufficient instruction, improper methods of payment, etc.
For example, the expense of installing and training one new
employee costs from $5o up. The average efficiency of employees
working without some special financial incentive which rewards
extra effort varies from 5o° to 707o' of a fair standard.
Knowing the payroll cost for the year you can arrive at a very
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close estimate of the cost reduction which should result from
better control of personnel.
SELLING DIVISION
A short article such as this can scarcely more than suggest the
method of analysis of wastes in marketing.
The use of "hunches" is being discarded in favor of systematic tests of the market, the use of carefully assembled facts and
well planned campaigns.
The measurement of waste in marketing is a distinctly specialized field, the technique of which is ably described in certain late
books on market analysis.
FINANCIAL DIVISION
You will examine excessive accounts receivable, lack of control
of expenditures, mounting inventories, accounts lost through poor
handling of credits, errors on invoices, etc.
You will make a series of calculations to show the variation of
unit cost with volume and outline a general policy with regard
to price maintenance.
The efficiency of methods of accounting and office control
will receive your critical attention both from the standpoint of
their economical handling and their usefulness to the business as
a whole.
SUMMARY OF REPORT
You will be able to present in your summary a very reliable
statement of the amount of waste in the manufacturing departments and what must be done with executive organization, the
buildings and equipment, the manufacturing methods, material
and production control, costs, technical engineering and personnel
to bring about this saving.
Your summary will tell also of the results of your observations
of the selling methods, of the service to the customer, the way
in which the product meets the demands of the market, of how
effective your sales force is.
Your summary will analyze the financial record of the company
for the past years and disclose waste in excess investment, in lost
accounts, in excess cost due to lack of budget, etc.
Lastly, you will state in a final figure what that business should
have done which is the measurement of the waste.
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Because in this brief paper, we have had to hurry through subjects, any one of which might well occupy our undivided attention it may appear that we have asked you to accomplish the impossible in preparing an intelligible report covering so many subjects. The message we want to leave with you is to offer the
basic classification for a waste survey which was given and to
emphasize the fact that it is possible to evaluate the waste in a
manufacturing or mercantile business and prepare an intelligent
practical program which will do much to reduce waste.
THE FIELD OF COST AccouNTING IN WASTE ELIMINATION

The cost accountant is, or should be, in a strategic position to
know as much about waste as any executive in the organization.
The field of the cost accountant is broadening. He is no longer
confined to mere tabulating of figures for some one else to try to
interpret. He is the interpreter and the spokesman for those
forces in business which are working toward cost reduction, good
customer service and better net earnings for all concerned.
It is through the cost accountant that the technique of waste
elimination may be most logically developed.
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