
Estimating Industrial Accident Costs

By Rollin H. Simonds

THE accomplishments of many of our
industrial companies over the past 35
years in reducing accidents to their

workers are as remarkable as the achievements
in increasing production efficiency. Indeed,
the two are not unrelated. Yet, though it is of
course not reasonable to expect all accidents to
be eliminated from factories, tool shops, stores,
mills, assembly plants, mines, and other places
where people work, there still are a great many
injuries occurring which good safety programs
could prevent. That is what makes the prob-
lem of industrial accidents significant; some-
thing can be done about it. For instance, in-
stallation of an effective safety program fre-
quently brings about a reduction of up to 50%
or more in a firm's accident experience, de-
pending on the kind of work and employees,
previous safety records, and so on.

The annual toll of industrial accidents in the
United States is disturbing. The figure for a
typical year runs around- 2,000,000 disabling
injuries, of which more than 100,000 involve
some permanent impairment. In human terms
this is a heavy cost, not easily overlooked in an
age when progressive business management
tends more and more to be aware of its com-
munity of interest with workers not only as
employees but as rounded individuals. Aside
from that, the annual accident toll means costs
in dollars and cents which profit-minded busi-
ness cannot well afford. Estimates of the na-
tional bill vary between I2 billion and $5 bil-
lion per year. In addition to the drain on
profits, these figures represent a cost in man-
hours and material lost which is significant to
this country's mobilization effort; it seems cer-

tain that shortages in manpower will become
serious in many areas before the year is over.

What can business do to reduce accidents in
industry? How can management better evalu-
ate departmental performance in regard to
safety? How much can it profitably invest in
safety programs? These are the questions on
which this discussion of accident cost analysis
bears.

Fortunately the means of reducing accidents
are known. Now that a method has been estab-
lished for estimating dollar profit gains from a
given reduction in accidents, further improve-
ment in safety may be expected. Most plants,
once they have such estimates, will find that
a dollar invested in accident prevention will
bring more than a dollar back. Indeed, the
study on which this article is based was spon-
sored for the express purpose of finding a new
reliable method to estimate accident costs as a
basis for management's increasing its invest-
ment in employee safety.

After a short survey of existing methods, this
new approach will be examined in detail.

Present Methods of Estimating Costs
A recent survey conducted by the writer

demonstrated rather clearly that most manage-
ments already realize the importance of cost
analysis to accident prevention programs. Some
8g fo of the 324 companies responding stated
their belief that the costs of accidents should
be stressed. However, many businessmen ap-
parently feel a lack of satisfactory methods. Of
124 answers to the question of why accident
costs did not play a major role in developing
management support of the safety work, 63%

107



io8 Harvard Business Review

indicated that this was because there was no
established method available for determining
such costs.

In the past few years a few organizations
have begun to use the method to be described
in this article. The United States Navy, for in-
stance, estimates with reasonable accuracy how
much of the cost of operating its shipyards is
attributable each month to the accidents in each
yard. This is the result of a survey instituted
four years ago by its Bureau of Industrial Rela-
tions under the direction of the writer. Aside
from a few isolated examples, however, most
companies know only the bill for carrying their
workmen's compensation insurance and do not
have reliable information about the uninsured
losses resulting from their industrial accidents.

This lack of cost information would not be
a stumbling block but for the fact that accident
prevention work costs money. Accidents are
not prevented by pious wishes. Education is
required; there must be development and stim-
ulation of a safety consciousness in workers
and supervisors. And education is a continuing
process. Moreover, in some plants machine
guarding and protective apparel such as special
glasses, gloves, sleeve guards, and so on are
necessary. Indeed, plain good housekeeping is
essential throughout the whole plant. In the
safe establishment, production is under control.
Unpleasant surprises in operations are kept at
a minimum. Not just how to do the job, but
how to do it safely (as well as efficiently) is a
subject of employee training and operation
planning.

The fact that these activities cost money has
obvious implications for management. Some-
one in management has to decide how far to go
in financial as well as moral support of the acci-
dent prevention efforts. Ordinarily, the busi-
nessman's criterion for decisions on policy
matters is the anticipated effect on net profits.
Preferably he will also take into account any
significant social effects and possible long-run
repercussions of his policies, and he is usually
sincerely concerned with the welfare of his em-
ployees. But, by and large, he must manage
profitably if he is to manage at all, and his
performance is measured on a profit yardstick.

Thus, when going beyond the most obvious
minimum essential of safe operation, manage-

'^H. A. Hillman, Accountant, Westinghouse Electric
Corporation, in a speech before the western group of the

ment tries, consciously or not, to compare the
savings in production cost which it anticipates
gaining from accident reduction against the out-
lays which are expected to be necessary to
achieve the objective. But since industry has
had no satisfactory way of estimating how much
its accidents cost, it has been unable to estimate
where the point of marginal returns is in acci-
dent prevention work.

The inevitable result has been indecision,
hesitancy, and timidity on management's part.
At its best, the situation is described by the
statement that, if we did know the total cost
of industrial accidents, it might appear that
even companies with good safety programs are
stopping far short of the most profitable rate
of investment in safety.̂

The Four-to-One Ratio. What kind of data
has industry been using? A brief review of ex-
isting methods will help to focus the later
discussion.

The only positive accident cost data which
management has been using generally is, as
indicated, the amount of the premiums paid
by the company for workmen's compensation
insurance or, in the case of self-insured con-
cerns, the cost of the insurance program. The
fact that for practical purposes most companies
have regarded the cost of workmen's compen-
sation insurance as the cost of their industrial
accidents is quite clear, judging both by the
extensive personal interviews with plant ex-
ecutives made in the course of the author's
study and by the published reports of savings
effected by safety work.

On the other hand, it has been well known
for at least 20 years that there are significant
production losses resulting from accidents en-
tirely additional to the cost of workmen's com-
pensation insurance. Mr. H. W. Heinrich of
the Travelers Insurance Company probably did
more than any other one person to make indus-
try conscious of this fact.

Taking cases from the insurance company
files beginning in 1926, Heinrich and his as-
sistants went to the plants in which the acci-
dents had occurred and tried to learn from the
company records and from talks with officials
and employees what costs had resulted apart
from those covered by workmen's compensa-
Westinghouse Safety Supervisors in Pittsburgh, February
14. 1945-
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tion insurance. In writing and speaking of the
results of these investigations, Mr. Heinrich
called the money paid out by the insurance
company in settlement of the claim by the in-
jured workmen the "direct" costs of the acci-
dents; and the losses suffered by the companies
because of property damage and production
interference, the "indirect" costs. (The over-
head cost of insurance, i.e., the difference be-
tween total insurance premiums and total
money paid out on claims by the insurance
company, was not included in either the direct
or the indirect cost.)

Heinrich came to the conclusion that the
indirect costs were about four times as great
as the direct costs for industry as a whole. The
evidence that has been given for this ratio is
extremely tenuous, and no standard frame of
costs was used. Indeed, Heinrich himself never
claimed the ratio would apply to all individual
concerns.^ Safety directors, insurance com-
panies, and writers, however, were so badly in
need of accident cost data that they began to
rely heavily upon the ratio. Many of those
using it have not understood it, and even
those knowing most about it have occasionally
carelessly misapplied it.

A relatively small number of safety directors
have multiplied their direct cost figure by five
in accord with the four-to-one ratio and offered
that product — usually with some hesitation —
as the total accident cost of their companies.
A number of other company officials have pre-
sented the compensation insurance portion of
their accident cost and then said in effect, "If
the indirect cost is four times as great as the
direct cost, our total accident cost must be
X dollars."

For example, A. H. Young, Vice President in
charge of Industrial Relations for the United
States Steel Corporation, in 1936 wrote a short
article from which the following excerpts are
taken (italics added):

In the period from 1906 to 1936 we have spent
124,860,540 on safety work. . . . By multiplying
the cost of settling similar accidents, we found that
we had made a saving of 1117,224,238. . . . Even
if the figures are 5ofo wrong, at least we got back
the dollar we paid for safety and another with
it. . . .

^ H. W. Heinrich, Industrial Accident Prevention (New
York, McGraw-Hill Book Company, Inc., 1931) , p. 50.

Besides, the medical and compensation costs of
accidents are only about 1/6 of the total cost — in-
cluding indirect costs. // the indirect costs are actu-
ally four times as great as the cost of compensation
and medical, it would run into a tremendous sum.
Our actual expense was 184,000,000 for compensa-
tion and surgical services from 1906 to 1935 inclu-
sive; so that four times that would be a huge sum.
Base it on the 1906 level, and we find that there
was a total saving because of safety work of
$504,000,000.*

But, by and large, cost accountants, plant
superintendents, and other executives have
viewed very skeptically any accident cost totals
based on the four-to-one ratio when presented
by insurance or safety men for company use.
Nonetheless, the method is on the right track.
It is too burdensome to record the indirect or
uninsured costs of accidents in the regular,
permanent books of a company; the alternative
is to develop averages or ratios that may be
applied to the data already a part of the record-
keeping system.

Individualized Indirect-Direct Cost Ratios.
Why not conduct an investigation to determine
the proper ratio of total indirect to total direct
costs for the individual company, perhaps even
for each plant, and then simply apply it in
the future to the direct cost total?

This approach might sound perfectly reason-
able at first glance, and a brief appraisal of it
will be useful to this discussion. However,
while such an approach would, to be sure,
represent an improvement over the practice
of either ignoring the indirect costs or of mul-
tiplying them by four, it would not result in
estimates as accurate, convincing, or easy to
make as could be desired. Analysis of the me-
chanics of the idea will show why.

If we rely on a ratio to be applied to the
direct cost figure, we assume that there is a
relatively constant relationship between it and
the indirect costs of accidents. We might make
such an assumption on either of two bases:

(1) There might be a high correlation be-
tween the direct and the indirect cost in indi-
vidual accidents. TTiis relationship was tested,
and shown to be unfounded, by an exam-
ination of 215 lost-time accidents, 278 doctor's

'A. H. Young, former President of the National Safety
Council, "Figures Talk," Textile News Letter, December
1936. pp. 4-5-
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cases, and 926 no-lost-time cases — a total sample
of well over 1,000 cases.

(No-lost-time cases refer to all accidental
injuries except those in the lost-time category.
This is a classification found where companies
do not distinguish in their records between
minor injuries requiring a doctor's attention
and injuries treated by a nurse. Lost-time in-
juries, on the other hand, are those causing
permanent disability, whether partial or total,
and temporary disability if total. The latter
means any injury that prevents a worker from
returning to regularly scheduled work on the
next working day. Doctor's cases are injuries
that require a doctor's attention but are not in
the lost-time category.)

(2) There might be a high correlation be-
tween direct and indirect cost within each cate-
gory of accidents. This, again, examination
showed to be unfounded.

It is true that some definite patterns emerged
— for instance, to the effect that doctor's cases
and no-lost-time cases, as might be expected,
do have lower average indirect as well as direct
costs generally (but not invariably) than the
lost-time cases. To be specific, the average in-
direct cost for 273 doctor's cases was found to
be 35% of the average indirect cost of 137
lost-time cases, while the average direct cost of
the same doctor's cases was only 2 % of the aver-
age direct cost of the lost-time cases.

But, on this basis, even if the average of both
indirect and direct costs per case held constant,
we could not calculate the relationship of the
total indirect costs of doctor's and lost-time cases
from the total direct cost alone. We should
have to take account of the way the total direct
cost was divided between lost-time and doctor's
cases and of the number of each type of case.

Actually, we could not assume a constant
ratio between total direct and total indirect
costs in the individual company or plant unless
the following six averages and three ratios held
constant for that company or plant:

Average direct cost per lost-time case
Average direct cost per doctor's case
Average indirect cost per lost-time case
Average indirect cost per doctor's case
Average indirect cost per first-aid case
Average indirect cost per no-injury accident
Ratio of doctor's cases to lost-time cases
Ratio of first-aid cases to lost-time cases
Ratio of no-injury accidents to lost-time cases

Perhaps some compensating adjustments
might make up for nonconstant ratios, but it
is difficult to look to anything but coincidence
to hold the total indirect-direct cost ratio con-
stant if these averages and ratios do not them-
selves remain relatively constant.

Disadvantages of Ratio Method. A variety
of objections to the approach just described
are apparent. First of all, the more averages
involved, the greater the risk of inaccuracy.
Secondly, the three ratios required also over-
expose the final estimate to error.

Another disadvantage is that the ratio
method is keyed too much to single averages
and ratios. If the first figure is off, the inaccu-
racy is multiplied in the subsequent computa-
tion. Suppose that the total direct cost of a
company's lost-time cases — five or ten in num-
ber, say — includes the charges for one serious
infection or one amputation. Such a serious
injury would, of course, distort the total direct
cost. But since total indirect cost is found by
applying a ratio to the first figure, it would also
be distorted. The unusual accident might,
therefore, result in increasing the estimated
total indirect cost by 1,000% although the
actual figure might not have increased at all.

In contrast, an approach which cuts down
on the range of averages required and which
puts primary dependence on the number of
various kinds of accident cases rather than on
ratios of cost, would seem to be preferable. A
figure for number of accidents is easier to get
from regular company records, and besides it
is more dependable than anything based on
cost relationship, the latter fluctuating as it does
in proportion to the severity of accidents. To
use the words of the Department of Labor,
'Trequency is a much more valuable indicator
of safety performance than severity, since blind
chance usually plays a greater part in determin-
ing the seriousness of an injury than it does in
determining how frequently accidental injuries
occur." *

Obviously, any estimate must run the risk of
some inaccuracy. The next section will be de-
voted to the new method which is less exposed
to the errors just mentioned above than is the
use of indirect-direct cost ratios. This new

* U. S. Division o£ Labor Statistics, Bulletin No. 67,
Safety Subjects, by Verne A. Zimmer, Director (Washington,
Government Printing Office, 1944), p. 54.
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method provides a means of ascertaining acci-
dent cost figures with sufficient validity and re-
liability, the author believes, to warrant execu-
tives' using the data in formulating safety
policy as well as in evaluating departmental
efficiency with respect to safety performance.

The New Standard Method

Four years ago the National Safety Council
commissioned the writer to make a thorough
analysis of the nature of the costs resulting
from industrial accidents and to develop a
practical method for estimating the costs in-
curred by a company as a result of its industrial
accidents. In the hope that a standard method
could be set up, such that estimates based upon
it would be generally accepted and understood,
the National Safety Council gave its full sup-
port to the undertaking.

Because of this backing and wide manage-
ment recognition of the serious need for in-
formation on the subject, 45 industrial organi-
zations cooperated actively in the program.
This meant that each step in the development
of the method was checked not only on a theo-
retical basis but from the point of view of
workers, production supervisors, personnel
naen, and accountants in business.

Then the method was tried out on a large
enough scale so that more than 2,000 accidents
were analyzed in detail on the basis of standard
cost factors set up in advance. This did not
mean going into a plant months after the
occurrence of the accidents and then trying to
figure out what production costs had resulted.
Instead, plant foremen and other supervisors
were provided with forms and instructions so
that they could begin the gathering of cost
data relative to a particular accident immedi-
ately after its occurrence.

The method worked out from this study has
now been approved by the Research Commit-
tees of the American Society of Safety Engineers
and of the National Safety Council.

Definitions. Because this method of accident
cost analysis depends on classification of acci-
dents into particular categories, it is necessary
to have precise definitions.

The term, "industrial accidents," as used for
this purpose, includes those unintended occur-
rences arising out of employment that either
cause personal injury to an employee or cause

property damage or interference with produc-
tion under such circumstances that personal
injury might have resulted.

The classification of accidents makes use of
three designations commonly used by safety
engineers ("lost time," "doctor's," "first-aid");
and a fourth category ("no-injury") which
represents an additional refinement. The divid-
ing lines between categories are indicated by
the detailed descriptions:

(1) Lost-time cases: (a) permanent partial dis-
abilities and (b) temporary total disabilities.

(2) Doctor's cases: (a) temporary partial disabili-
ties and (b) medical treatment cases requiring the
attention of a physician.

(3) First-aid cases: medical treatment cases (a)
requiring only first aid and (b) resulting in prop-
erty damage of less than $20 or in loss of less than
8 hours of working time.

(4) No-injury accidents: accidents which (a)
either cause no injury or cause minor injury not
requiring the attention of a physician and (b) re-
sult in property damage of I20 or more or in loss
of 8 or more man-hours.

Formula. The basic principle of the new
method is expressed in the following formula:

Total cost = insurance cost 4- A times number
of lost-time cases -\- B times number of doctor's
cases -|- C times number of first-aid cases -|- D
times number of no-injury accidents.

A, B, C, and D are constants indicating re-
spectively the average uninsured cost for each
of the categories of cases. As for the multipliers,
it has been good standard safety practice to
keep a record of the number of each type of
cases except the no-injury class. The number
of no-injury accidents may be estimated by
applying a ratio to the number of lost-time
cases. Even if this ratio should actually vary
markedly from time to time, the distortion in
total estimated cost would be small. Ideally,
of course, this ratio should be ascertained by
each company for itself.

The average uninsured cost per case of each
class also should be found by a study made in
the concem for which costs are to be com-
puted. However, companies wishing a short
cut may sacrifice some accuracy and use the
constants found either in the investigation
completed by the writer or in studies that may
be made in other concerns. Estimates based on
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this short cut will still be more reliable than
those made heretofore.

The accuracy of this formula obviously de-
pends on the validity of the cost elements. As
a matter of fact, the first step in the develop-
ment of the new method was to determine the
valid elements of cost incurred by a business
concern as a result of its industrial accidents.

The list of such costs bearing on the formula,
and as analyzed in detail below, does not in-
clude any new factors that have not previously
been suggested as potential accident costs;
rather, it represents a distillate of the various
lists advanced in the past. Some types of costs
suggested by other writers have been eliminated
as totally invalid; others have been scratched
because they duplicated costs more accurately
covered in other elements; and rigid conditions
and qualifications have been established to
limit the inclusion of certain types of cost. No
attempt has been made to include intangible
costs, such as the effect of accidents on employee
morale or on public relations.

Insurance Cost. For companies buying work-
men's compensation insurance from an under-
writing firm, this item equals the amount of
premiums paid for the period in question. On
the average these premiums will be large
enough to cover the so-called direct costs of
accidents, i.e., the money paid for medical ex-
penses and compensation to the injured em-
ployee as required by law, plus the expenses
and profits of the insurance company in con-
nection with that insurance. The amount by
which the insurance premiums exceed the ac-
tual claims paid averages about 4 0 ^ for one of
the two major classes of private underwriters
of workmen's compensation insurance and
somewhat over 6 5 ^ for the other.

Between 1.5% and 2% of the premiums is,
on the average, returned to the insured concern
in the form of safety work. Therefore, it might
be argued that only 98.2% of the insurance
premiums should be considered costs attribut-
able to accidents and that 1.8% should be re-
garded as expenditures for accident prevention
work. Since that percentage would not neces-
sarily be applicable to a particular concern
and is so small anyway, it has been deemed
best not to try to separate it from the rest of
the premium.

For companies carrying their own workmen's

compensation insurance, the insurance cost
equals the total cost of claims paid and the ex-
pense of administering the insurance program.
Some firms carry their own insurance on claims
up to some fixed amount, such as $5,000, and
buy insurance to cover all larger claims. Such
concerns will, of course, have both kinds of
insurance cost.

Uninsured Costs. It was in the determina-
tion of these costs, often called indirect costs,
that the major problem lay. This group of
accident costs may be broken down as follows:

(1) Wages paid to employees during the time in
which an accident, in one way or another, keeps
them, from performing their own or any other
regularly scheduled work — These losses of paid
working time may be of any of the following types:
time lost by an injured worker immediately after
the accident or, later, when on trips to the plant
dispensary or to a doctor for medical attention;
time lost hy uninjured workers who were watch-
ing, talking, or helping immediately after the acci-
dent, or who were unable for a period to continue
their work without the aid or output of the in-
jured worker or without some equipment or ma-
terial damaged in the accident.

It is reasonable to suppose that ordinarily any
employee's work is worth at least as much to his
employer as the amount of his wages. Karl Marx
notwithstanding, it would be hard to prove that
failure of an employee to continue his work for a
time was, by itself, evidence of a loss to his em-
ployer beyond the amount of wages paid while the
work was not being performed.

It may be questioned whether short losses of
working time of five minutes to an hour due to
accidents should not be regarded as rest periods,
likely to be followed by an increased rate of pro-
duction. There are two major reasons for answer-
ing in the negative. First, the injured worker is
likely to be upset, perhaps even slightly incapaci-
tated, on his return after first-aid treatment. Sec-
ondly, other workers, who were not injured, have
been distracted in an unpleasant way. It is not
likely that after an accident they will return to
work refreshed and ready to concentrate on pro-
ducing. This point was verified on a question-
naire answered by several hundred supervisors.
More than 97% of them indicated that workers
do not ordinarily exceed their normal rate of out-
put after an accident in order to make up lost
production.

In a no-injury accident those arguments would
not be so cogent, but even there, according to the
definition, there must be some element of danger.
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Therefore, even no-injury accidents are not likely
to be conducive to the peace of mind of the work-
ers.

This cost element does not include any work-
men's compensation payments, since they are cov-
ered by the insurance cost.

(2) Cost of supervisor's time required by an acci-
dent — This is, of course, very similar to the ele-
ment just described, but there is a difEerence.
Taking care of the situation when an accident
occurs is one of the regular duties of foremen or
other supervisors. It is true, furthermore, that a
company will not pay a foreman any more salary
if he devotes two hours of his time to adjusting the
situation after an accident than if none of his time
has been required. Foremen, however, have a great
many other duties to perform. Seeing that produc-
tion schedules are met takes more of their time
than any other single duty, but more than half of
their time is spent in the field of human relations,
quality control, cost control, methods, person-
nel, equipment, materials, working conditions, and
so on. When a foreman spends time adjusting the
situation following an accident, he has just that
much less time available for his other activities.
If management did not regard these other activi-
ties as important and worth the hourly pay of the
foreman, fewer people would be employed as
foremen; the ratio of foremen to nonsupeivisory
employees would be lowered.

(5) The net cost to repair, replace, or straighten
up material or equipment that was damaged in an
accident — As an example, a truck driven too close
to a large pile of semifinished parts scattered them
over the floor. A minor injury resulted, and two
men devoted an hour's time each to collecting and
repiling the parts. As another example, an old
machine estimated to be worth about $1,000 was
damaged in an accident to the extent that its sal-
vage value was |ioo. The management decided
to replace it with a new, more efficient machine
costing $5,000. The property damage cost attribut-
able to the accident was $900.

(4) Extra cost due to overtime work necessitated
by an accident — If production lost because of an
accident is made up by working overtime, the acci-
dent should be charged with the difEerence between
the cost of doing the work in overtime and the cost
which would have been incurred if it had been
done in regular hours. When overtime work re-
sults from an accident, one or a combination of
three situations will have occurred prior to the
overtime work.

(a) Workers who would have done the job in
regular hours are laid off; consequently, the nor-
mal wage cost of the work is at that point sub-
tracted from what the company would otherwise
pay in wages. Therefore, after overtime wages

have been paid, the company will have paid
these men only as much extra as the difEerence
between regular and overtime wage rates.

(b) Workers who would have done the job
in regular hours are forced into temporary idle-
ness by the accident but are continued on the
payroll at their normal wages. In this situation
the overtime cost is the same as for situation (a)
except that, in addition, there is the cost of the
wages paid while no work was being done. This
cost is covered by element (1) above and should
not be included under the overtime element.

(c) Workers who would have done the job in
regular hours but for the accident are put to
work at other productive operations during the
regular time they would have spent on the job
that has to be done in overtime. In this circum-
stance the overtime cost is the same as in situa-
tion (a), and there is no other wage cost for
these men.
(5) Wage cost due to decreased output of in-

jured worker after return to work — Not infre-
quently an employee who has sufEered an injury
returns to work while he still has a bandaged
finger, arm, or foot that prevents him from produc-
ing at his normal rate. If his previous hourly rate
of pay is continued, or if he is on incentive pay but
the minimum guaranteed rate is below his new
temporary rate of output, the accident should be
charged with the per cent of his pay which corre-
sponds with the per cent reduction in his output.
This often cannot be measured precisely, but ex-
perience has shown that when a worker's output
drops significantly, it is not difficult for his super-
visor to make a rough estimate that his production
dropped, for example, 25% for one week.

(6) Cost of learning period of substitute worker
— When an accident is so serious that a new worker
must be hired or transferred from another job, an
added cost results from the fact that during the
time it takes the new worker to learn his job, his
output is usually lower relative to his pay rate
than the output of an experienced worker would
be. A wage cost for time spent by supervisors or
others in training the new worker is also a valid
cost.

(7) Uninsured medical cost borne by the com-
pany — This cost is usually for medical services
provided at the plant dispensary. While it is not
difficult to estimate an average cost per visit for
such medical attention, the question may be raised
whether this expense should properly be termed
a variable cost. If the method of estimating acci-
dent cost is to be a useful tool for management, it
should include only those elements through which
an increase in accidents will actually increase
the cost of production, or a decrease in accidents
will lower production costs — in other words, the
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variable accident costs. This being so, we should
ask: Will a reduction in accidents lower the cost
of operating the dispensary?

Some dispensary services would have to be con-
tinued because of state laws and in order to pro-
vide certain health services regardless of how low
the accident rate might become. It has been
deemed proper, however, to regard the cost of dis-
pensary medical attention as a part of the variable
cost of accidents, as well as of the average cost,
for two reasons: First, often a material reduction
in accidents would make it possible to get along
with fewer nurses, doctors, or medical clerks. Sec-
ondly, even when the total dispensary cost was
not lowered in that manner, fewer accidents would
mean that less of the medical department's time
would be required for treating injuries. The time
thus saved could generally be put to good use in
improving the health and efficiency of employees.
Among the working principles listed by the Ameri-
can College of Surgeons for an adequate industrial
medical service are:

". . . Preplacement and periodic physical ex-
amination — to be made only by qualified medi-
cal examiners. . . . Reasonable first-aid and
advice for employees suffering from nonindus-
trial injuries and illnesses while on duty. . . .
Education of the employee in accident preven-
tion and personal hygiene. . . . Elimination or
control of all health hazards. . . . Adequate
medical records. . . . Supervision of plant sani-
tation and all health measures for employees by
the physician or surgeon in charge." *
This point was checked by questionnaires sent

to safety directors, personnel managers, superinten-
dents, and medical departments. Of 511 answers,
87% agreed that if accidents were reduced, the
first-aid departm.ent would make valuable use of
the time thus saved hy devoting more time to pre-
venting absenteeism from illness.

(8) Cost of time spent by higher supervisory and
clerical workers on investigations or on processing
com.pensation application forms — This should not
include the time spent by a foreman, which is
covered in item (2). Neither should it include the
cost of time spent in preventing future accidents
rather than adjusting those that have occurred;
time employed for prevention work should be
considered a cost of safety activities, which in turn
should be regarded as a normal production cost.

(9) Miscellaneous unusual cost — This category
includes the less typical costs, the validity of which
must be clearly shown by the investigator on indi-
vidual accident reports. Suggested among such pos-
sible costs are: public liability claims; cost of rent-

^ American College of Surgeons, Medical Service in In-
dustry and Workmen's Compensation Laws, 1946, p. 3.

ing replacement equipment; loss of profit on
contracts cancelled or orders lost if the accident
causes a net long-run reduction in total sales; loss of
bonuses by company; cost of hiring new employees
if the additional hiring expense is significant;
cost of excess spoilage (above normal) by new em-
ployees; and demurrage.

The cost factors listed in this miscellaneous
group, as well as any others not suggested, would
need to be well substantiated. Actually, such
miscellaneous costs were found in considerably
less than 2% oi the cases in a group of several
hundred injuries, including 49 lost-time and 271
doctor's cases.

Relative Importance of Indirect Cost Ele-
ments. EXHIBIT I indicates the relative im-
portance of the various valid items of uninsured
cost in each of the four categories of accidents,
as they showed up in the cases investigated. It
should be emphasized that, however helpful as
a guide or a stopgap, such generalized figures
can never be a complete substitute for indi-
vidual company experience.

"Costs" not Included. Mention has been
made of the fact that several items frequently
suggested by various writers as typical or poten-
tial costs of accidents have been eliminated or
very strictly qualified on grounds that either
they are generally invalid or they duplicate
costs already listed.

Two of the most important of these are:
(1) "cost due to loss of profit on the injured

employee's productivity and on idle machines"
and (2) "overhead cost per injured employee —
the expense of light, heat, rent, and other such
items, which continues while the injured em-
ployee is a nonproducer." *

Management, in line with a conservative ap-
praisal of possible gains from an investment,
in safety or anything else, will generally be
more concerned over the validity of the cost
elements included in a safety director's cost
figures than over the possibility that some valid
cost element might have been omitted. For
this reason only brief mention will be made
of the nature of the reasons for eliminating
those two items from the list of valid costs.

In regard to the first item, there is no "loss
of profit" apart from that resulting from in-
creased costs (covered in other elements) unless

" Items 9 and 11 in Heinrich's list of costs. See H. W.
Heinrich, op. cit., p. 52.
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EXHIBIT I. RELATIVE iMPORrANCE OF INDIRECT (UNINSURED) COST ELEMENTS

irst-Aid Cases

Cost of:
Time Lost by Injured

Worker
Time Lost by Uninjured

Workers
Overtime Work Neces-

sitated
Decreased Production of

Injured Worker after
Return

Decreased Production of
Substitute Worker

Property Damage
Uninsured Medical At-

tention
Supervisor's Time
Investigation and Han-

dling Compensation In-
surance

Other

Total

* Negligible.

Percentage
of Cases in
Which Item

Occurred

99%

96

55

7
1

Percentage
of Total

Uninsured
Cost

2 2 %

60

7

100%

271 Doctor's Cases
Percentage
of Cases in
Which Item

Occurred

95%

27

80

73

89
2

Percentage
of Total

Uninsured
Cost

23%

21

5

33
2

100%

4Q Lost-Time Cases
Percentage
of Cases in
Which Item

Occurred

83%

43

12

18
20

52
86

92
o

Percentage
of Total

Uninsured
Cost

27%

17
o

100%

P7 No-Injury Cases
Percentage
of Cases in
Which Item

Occurred

5 1 %

Percentage
of Total

Uninsured
Cost

99 81

16

16

100%

total sales in the long run are reduced because
of a production drop due to the accident. This
situation is seldom found except in certain
types of construction accidents and occasion-
ally in a wartime labor shortage. Even then it
would generally be very difficult to prove that
long-run profits were reduced because a cer-
tain man or machine was idle for a particular
period of time. In the exceptional case (no case
of this kind was found among the more than
2,000 accidents analyzed) such cost could be
included in the "miscellaneous unusual" cate-
gory.

Regarding the second item, "overhead,"
minute fluctuations in the number of working
employees seldom affect the expenditures for
heat, light, and so on. None of the other over-
head costs was found to be appreciably in-
creased in the long run by accidents except to
the extent covered by other cost items listed
among the valid costs.

While both the elimination of items termed
invalid and the selection of all the valid costs
were confirmed by the statements of a large
number of foremen and superintendents, a
particularly careful investigation was made to
check the "overhead cost" item. Answers to
detailed questions relating to that item were

obtained from several hundred men directly in
charge of production.

Catastrophes. This method enables manage-
ment to calculate the probable cost of a con-
tinuation of its current rate of accidents, and
the probable saving to be achieved through a
given reduction. Accidents so serious and so
unusual that they cannot be anticipated with
any degree of regularity should not be included
in the sample of cases on which the averages are
based. Their cost may be calculated, when
they do occur, on the basis of the cost elements
listed above, but each should be investigated
individually.

Ordinarily, deaths and permanent total dis-
abilities will occur so infrequently in the ex-
perience of one company that they should not
be made a part of the statistical estimate. Simi-
larly, any extraordinarily costly accident, of
proportions not seen more than once or twice
in several years at the most, should be treated
separately, not included in the averages.

Practical Considerations
In applying the new method, the direct cost

(insurance) may be obtained easily. The only
part necessitating significant additional work
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or data, assuming that the company has kept the
normal medical and accident records, is the
pilot study or brief survey to obtain average
uninsured costs for each of the four categories
of cases. This part also requires cooperation
from top management. It would not be prac-
ticable for a safety director to start a pilot study
without the backing of a major company execu-
tive because the cooperation of supervisors is
essential.

Expense of Undertaking. How much is it
likely to cost to conduct a pilot study to deter-
mine average uninsured costs? In general the
figure will vary depending on the size of the
concern, the adequacy of the safety personnel
for their usual duties, the ability and coopera-
tive spirit of those (including top management)
involved in the survey, and the size of the
sample of cases used. Nevertheless, the cost
may be estimated very roughly along the fol-
lowing lines:

Special investigations by safety director, assistant,
or others to determine average cost of first-aid cases
— |8o (total).

Reports of doctor's cases —13 per case investi-
gated.

Reports of lost-time cases — $5 per case investi-
gated.

Reports of no-injury cases —12 per case investi-
gated.

Safety director's time to arrange for study and
give instructions and follow-up — around $100
(varying with size of company and safety staff).

Time of supervisors to receive instructions —
$2.50 per supervisor.

For a concrete example of the cost, assume
a company with 2,000 employees, including 100
supervisors, having 32 lost-time cases, 120 doc-
tor's cases, 700 first-aid cases, and 30 no-injury
accidents in a year. The itemized bill for the
pilot study might be expected to break down
somewhat as follows:

Safety director's time $175
Time of others for first-aid analysis 50
16 lost-time cases (6 months) 80
15 no-injury accidents (6 months) 30
30 doctor's cases (3 months) 90
Time of supervisors to receive instructions 250

Total Cost I675

This breakdown assumes that the safety direc-
tor has already made himself familiar with the

method and that the company has made a prac-
tice of keeping normal medical and accident
records. Of course, the larger the company,
the greater the cost — and also the greater the
potential retum on the investment. In one
industrial organization employing about 10,000
men, which made a very thorough pilot study,
the cost including all supervisors' time required
for meetings to receive instructions and of the
safety director's conferences with the writer
was in the neighborhood of 11,600.

In view of the cost of obtaining other finan-
cial information, such costs are not excessive.
Furthermore, as for the potential return on
the investment, the carrying out of such a study
should have definite educational value in pro-
moting a safety campaign which will pay im-
mediate dividends. During the three months
in which the major part of the pilot study just
mentioned was carried out, the accident fre-
quency rate dropped 30% below the average
of the preceding three months. The man who
supervised the inauguration of this particular
study reported to his superiors:

One healthy effect of the installation of this sur-
vey has been to make masters and superintendents
aware of the fact that there is no such thing as a
noncost accident and stimulate them to closer
liaison with the safety section.

Based on the cost averages found in the
study, the 3 0 ^ reduction for a three months'
period resulted in a saving of around $5,500
in accident cost. While it would be presump-
tuous to assume that this reduction in acci-
dents was due solely to the cost survey, it does
seem reasonable to judge that the attention
focused on accidents in order to make the study
played a significant part in the matter.

Use of Comparative Data. Once average un-
insured costs for the formula have been found,
they should hold good for many years. There
are only two major qualifications; First, since
wage rates, materials, and medical costs usually
refiect current general price levels, the average
cost figures should be adjusted from time to
time by the use of a price index such as that of
the Bureau of Labor Statistics. Secondly, in the
event of any major change in conapany prac-
tice, such as to pay or not to pay wages to an
injured employee during the waiting period
before workmen's compensation starts, the
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safety director should calculate the effect on the
averages concerned and make appropriate ad-
justments.

Probably the greatest stumbling block to the
making of a cost survey or pilot study will be
the disinclination of an already heavily bur-
dened safety director to take on anything addi-
tional, even temporarily, and the objections by
supervisors to filling out any more reports. In
such circumstances many safety directors may
choose to forego the additional accuracy ob-
tainable from a thorough study made in their
own companies and, instead, to use reliable
data gathered elsewhere, such as the average
cost figures obtained by the writer in his analy-
sis of between 2,000 and 3,000 accidents."

Generalized data wouM also be valuable as
a means of adjusting the figures for average cost
ascertained by a pilot study when there are
inadequate records to work with in the plant.
This can be illustrated by the way cost figures
were worked out for a large company manufac-
turing sheet metal products:

First a pilot study was made, with the findings
as summarized in ExHiBir II. However, the
samples of lost-time and doctor's cases were quite

panies studied by the author.) Here is the break-
down of uninsured cost totals:

Lost-time Cases
Doctor's Cases
First-Aid Cases
No-Injury Accidents

$750
10,620
26,289

2,600

$40,259
Compensation and insured medical payments

for the year amounted to 137,114. An estimate of
$14,846 for insurance overhead brought the direct
cost to $51,960. Thus, the total accident cost for
the year was estimated to be about $90,000.

One final note for the company that is in-
terested in starting its own cost analysis of its
accidents according to this method before the
writer's book is available: The safety director
would do well to obtain a copy of "Safe Prac-
tices Pamphlet," Number 111, from the Na-
tional Safety Council in Chicago before begin-
ning the study. This pamphlet gives much
more complete instructions for making the
study than can be given here. The safety
director may also secure special data sheets
and report forms for his pilot study from the
Council. It would be a good idea, after cost

EXHIBIT II. FINDINGS IN PILOT STUDY OF ACCIDENT COST IN LARGE MANUFACTURING COMPANY

Type of Case
Lost-Time
Doctor's
First-Aid
No-Injury

Number of Acci-
dents Reported

6
4

76
10

Average In-
direct (,Unin-
sured) Cost
1 76.60

23-50'
3-90

280.00

Average Direct
Cost {Medical

and Compensation)
11,897.00

18.10

Average Total
Cost, Including

Insurance^
Overhead
$2,631.00

47.40
3-9°

280.00

small, particularly the doctor's cases. Also, these
individual no-injury accidents varied so much in
cost that, in statistical terms, the standard error of
the mean was $150. Hence, the indirect cost
averages used for final computation were adjusted
in the direction of the averages found by the
writer in other metal-working plants.

When the selected average costs were multiplied
by the number of accidents in each clciss that oc-
curred during the year, the indirect (uninsured)
cost totals came to over $40,000. (It should be
noted that in this particular company the ratio
of first-aid cases to lost-time cases was several times
as great as that reported in a majority of the com-

'See the forthcoming book. Industrial Accident Preven-
tion and Cost Analysis, by Rollin H. Simonds and Ernest S.
Beaumont, to be published during 1951 by Richard D.
Irwin, Inc., 3201 So. Michigan Avenue, Chicago. In addition

data have begun to come in from a study in an
individual concern, to compare those data with
the averages to be published from the larger
study. When a company's average costs appear
in line with those found elsewhere, it may
choose to cut short its pilot study. On the other
hand, if the averages should differ greatly, that
would indicate need for a larger sample, to be
sure of its validity.

Summary

Safety and accident prevention represent but
one of a great many management functions.

to detailed instructions and sample forms for applying the
new method, the cost section will include a complete pres-
entation of average cost figures found for various types of
accidents in a variety of industries.
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The fact is that most managements do not give
investment in safety as much priority as invest-
ment in functions which are more clearly pre-
requisite to actual production. Nevertheless,
safety work is an integral part of any well-
rounded management program. Investment in
safety is justified on its own merits; a "dollar
in" means more than a "dollar out." If we can
consider accident prevention important in
ordinary times, we can emphasize it even more
in a semimobilized economy with labor scarci-
ties.

Employees in the United States work under
very much safer conditions than they did 40,
or even 20, years ago. Credit for this should
go to businessmen, labor leaders, state and na-
tional labor departments, certain state and fed-
eral laws, insurance companies, and safety

organizations and their members. Still, prog-
ress to date must be regarded as far short of
the mark, at least in most companies. One
reason for this has been the lack of data on the
cost of accidents. The availability of such
data, though not needed in order for unions
to insist on certain minimum standards, is
essential if management can justifiably be
expected to go much farther on its own
initiative.

Whatever the status of investment in acci-
dent prevention may have been in the past,
however, it need not be considered a guessing
game any longer. The method of estimating
accident costs outlined in this article, being
relatively inexpensive yet at the same time re-
liable, provides a practical basis for action on
the part of individual companies.

From: E. Wight Bakke, Bonds of Organization

Results run counter to popular conceptions of the results to he ex-
pected from the experience of management and employees at several
points. Dissatisfaction with the amount of Fatigue involved in the per-
formance of management tasks is greater than that involved in the per-
formance of employee tasks. Indeed, it is the greatest cause for dissatis-
faction among management and least among employees.

We may anticipate the results of our more thorough analysis at this
point. Reports of interviewers indicate that the sense of fatigue is in-
creased to the extent that Functional Specifications involve dealings with
other human beings. Those whose primary responsibilities involve the
manipulation of human beings report greater fatigue than those whose
primary responsibilities involve manipulation of materials. The nature
and character of human beings is less well understood, less predictable
than that of materials. Adaptive behavior for the organizer or leader is,
therefore, less clearly indicated. The uncertainty, the possibility of mis-
takes, the range of alternative actions in dealing with human beings,
present problems which are productive of the experience of fatigue more
frequently than are those problems connected with the manipulation of
materials. Since the job specifications of management involve a consid-
erable amount of responsibility for human relationships, the result is not
unexpected.

One cannot refrain from indicating, however, that the problem of
fatigue in industrial life is normally discussed in physical terms, a result
of concentration on the circumstances of employees who manipulate
materials. The organization includes management as well as employees.
The fatigue of the former is produced by frustration in attempts to
manage human materials. At least this is an important factor.

— (New York, Harper & Brothers, 1950), pp. 41-42.






