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Evaluation of training costs may
be divided into two major categor-
les: cost effectiveness and cost
benefit. Cost benefit (CB) is the
analysis of training costs in mone-
tary units to benefits derived from
training in nonmonetary terms.
Examples of nonmonetary benefits
would be trainee attitudes, health
and safety. Cost effectiveness (CE)
is the analysis of training costs in
monetary units as compared to
benefits derived from training in
monetary terms. Monetary bene-
fits such as production increases,
production waste, scrap savings
and production down-time savings,
are considered.

Throughout training literature,
money spent on training is defined
as a monetary “cost.” This term
seems to automatically denote a
loss of revenues for the company.

This dire connotation may be soft-
ened in the minds of production
managers by using the term “in-
vestment.” This term denotes
money and time used as an invest-
ment to help the company. There-
fore, the gains or losses derived
from training are identified as the
“returns.” These returns as com-
pared to the investment result in
the subsequent cost benefits or
cost effectiveness of the training.
Whether training costs are tech-
nically “expense” or “investment”
is a moot question. Money spent
now to train someone will keep
coming back in future years in the
form of greater efficiency and in
other ways and, therefore, could
be viewed as an “investment.”
However, it also requires recur-
ring expenses to maintain and con-
tinue training which provides im-
mediate return, and, therefore,
could be seen as an “expense.”
Financial experts and industrial
managers view money spent for
training in a way that fits their
particular technical definitions.
Whether it is viewed as expense or
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investment is academic, except for
tax considerations. The important
thing to realize is that money spent
for structured training will be re-
turned many times over, and this
was the whole point of the Indus-
trial Training Research Project at
Bowling Green State University.*

The usefulness of the compari-
son of the investment to the return
is the simplicity of the comparison
and the specificity of the terms and
units used in the comparison.
These terms must be definable and
in measurable units. This is most
important in the cost-effectiveness
comparisons. The cost benefit can
also be in measurable terms such
as attitude surveys, health and
safety accident reports, and an in-
crease in the complexity and re-

*An experimental study under the direc-
tion of Dr. Swanson at Bowling Green
State University. Mr. Sawzin served as
principal investigator on the project. The
origins of the project and its financial sup-
port came from Johns-Manville Corp. Both
Mr. Cullen and Mr. Sisson had continued
involvement in the conceptualization and
conduct of the research.



sponsibility of work tasks assigned
to the better-trained employee.

The literature abounds with CE
models clouded in statistical mod-
els and mathematical formulas.
Usually these models can be used
only by the companies developing
them. This is not to underestimate
the complexity and importance in
recording and accounting for
training dollars. But, this com-
plexity of formulas keeps the read-
er from fully understanding and
utilizing the usefulness of the CE
model. The reader stumbles
through trying to first understand
the statistics and mathematical
language. Basically, this cost-ef-
fectiveness model reduced down to
a comparison and analysis of the
training investment to the training
return.

To accurately estimate the re-
sources that should be allocated to
industrial training, the expected
gains (returns) of that training
must be known. One source of con-
troversy over training is the inade-
quate knowledge of its economic
returns. At face value, training
costs appear to be an economic
burden which reduces company
profits. With some form of training
being mandatory to maintain pro-
duction, an economic cost-effec-
tiveness model is needed in order to
determine the relative economic
returns of varying training
strategies.

The calculating of training costs
and returns is complex. There is no
single formula. There are argu-
ments for and against any formula
or model. It appears that the one
that works best for a given situa-
tion is the one to use. The model
used in the Industrial Training Re-
search Project® combined the
economic reasoning of three cost-
effectiveness models that have
been utilized in the training pro-
fession. %9,

Definition of Terms

Analysis Time: Total people
hours to produce analysis of the
job.

Design Time: Total people hours
to design the training program.

Material Cost: All material costs
incurred from onset through com-
pletion of one training program.
These costs include supplies to fa-

cilitate training-program develop-
ment (secretarial, graphics work,
travel, duplicating, display boards,
training aids, etec.).

Reproduction Costs: All costs in-
curred in duplicating additional
copies of the completed training
program for training purposes.

Trainee Time: Total people
hours and resulting salary costs in-
curred for trainee to reach job
competency.

Instructional Hardware: Shelf
items that are purchased to facili-
tate the training program (e.g.,
production machine to be used just
for training; filmstrip projector,
tape recorder).

Instructional Software: Shelf
items of instructional content that
are purchased to facilitate the
training program (e.g., manufac-
turer’s operating manual; film-
strip/transparencies).

Investment: Money spent now,
usually on a one-time, lump-sum
basis, for a return that will keep
being realized in future years
without further expenditure, such
as for equipment purchase.

Training costs can be split into
three groups: fixed, variable and
total.! The ratio comparisons of
these costs then determine the
economic benefits of a training
program. This method provides a
detailed analysis of training costs.
A broader look at training econom-
ics involves a process of calculating
an investment cost for training and
comparing it to certain returns
from that investment.* The cost-
effectiveness model used for the
Industrial Training Research Pro-
ject included the use of both the
above plans. Also, information
unique to Johns-Manville Products
Corp. cost-effectiveness terms
and practices were considered.

For this model the costs for
training are classified as either
fixed or variable. Fixed costs are
costs that do not vary even though
numbers of trainees, training time
or training program development
vary. Variable costs are costs that
change as the number of trainees,
training time and training program
development vary.! Example: If
regular production equipment
(which 1is a fixed cost for
production) is used for training, the

losses in production are considered
a variable cost.

Structured Training Program
Training Costs
The following are the training-
cost categories for the structured
training program as characterized
in this study:
1. Training Development

A. Analysis time

B. Design time

C. Material costs

2. Training Materials

(expendable)

A. Cost of reproducing copies
of developed training pro-
gram

3. Training Materials

(nonexpendable)

A. Instructional hardware

B. Instructional software

4. Training Time

A. Trainee time

B. Trainer time
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5. Production Losses Resulting
from Training
A. Production rate losses
B. Material losses

The following are the training-
cost categories for the unstructur-
ed training program as character-
ized in this study:

1. Training Time

A. Trainee time
2. Production Losses Resulting

from Training

A. Production rate losses

B. Material losses

Training Returns

The training return of the train-
ing program (either structured or
unstructured) is a competent pro-
duction worker. To evaluate a
competent production worker, one
must detail the competencies and
evaluate them. The combined com-
ponent evaluations determine the
total evaluation. The following
outline is utilized to summarize the
procedures for assessing the re-
turns of training. The third-order
headings contain information
unique to the specific job of a plas-
tic-extruder machine operator.

1. Production Task Performance
A. Trainee has reached job
competency via training
(structured or unstructured
training program)
1. Trainee can successfully
perform job startup
2. Trainee can maintain set
standard of plastic tub-
ing
3. Trainee can successfully
perform in production
malfunction performance
tests
4. Trainee can successfully
perform job shutdown
B. Trainee is satisfied with his
or her training and the job
2. Collect Data on Task Perform-
ance Returns
A. Measurements of task per-
formance
1. Time (toreach compe-
tency, production curtail-
ed, startup)
. Production rate
. Performance test
. Product quality
. Raw material usage

aAhwWwhN



Figure 1.
INDUSTRIAL TRAINING COST-EFFECTIVENESS MODEL

Structured Unstructured
Training Training
Training Training Development Training Development
Costs Training Materials: Training Materials:
- Expendable Expendable |
Unexpendable Unexpendable
Training Time Training Time
Production Losses Production Losses
Training Time to reach job Time to reach job
Returns competency competency
Job performance Job performance
Work Attitudes Work Attitudes
\
Analysis Training Time Training Time
Production Rate Production Rate
Performance Test Performance Test
“»| Product Quality Product Quality -
Raw Material Efficiency Raw Material Efficiency
Worker Attitude Worker Attitude
Cost Conversions Cost Conversions
Evaluation Training Time
Job Performance

A

Worker Attitudes
Cost Comparisons

B. Measurement of trainee at-
titudes toward his or her
training and the job

3. Monetary Value of Returns

A. Convert trainee performance
data to a monetary value

B. Returns of structured train-
ing program and unstructur-
ed training program are
totaled

Data Collection Procedures

(Extruder Operator)

1. Time-job time (time clock)

2. Production Rate: Number of
three-foot lengths of quality pipe
per hour of production (count the
number of lengths per hour, clock
time for each bundle).

3. Trouble-Shooting: Reaction to
injection of machine malfunctions
via performance test (down-time,
loss of tubing, time of malfunction

injection ws. time to respond to
malfunction, time to correct mal-
function).

" 4. Training-Program Costs: List
total costs to develop structured
and unstructured training mater-
ials and program.

5. Production Down: Time pro-
duction is completely halted or in-
terrupted.

6. Material Efficiency: Weight
of raw material supplied to the ma-
chine versus weight of scrap and
amount of quality product produe-
ed (weight raw material supplied,
serap, and hour bundles of quality
tubing).

7. Training Time: Time consum-
ed to train a trainee to reach job
competency.

Data Analysis and Evaluation
The following comparisons will

be used to evaluate the effective-
ness of the two training methods:

1. Training time required of the
unstructured training program as
compared to training time requir-
ed of the structured training pro-
gram to produce a competent pro-
duction worker.

2. A comparison of levels of pro-
duction worker competency by
time intervals between the two in-
dustrial training methods.

3. The total development costs
and returns of the structured
training program as compared to
the costs and returns of the un-
structured training program.

4. The production losses of the
structured training program ver-
sus the unstructured training pro-
gram.

5. The reactions of the structur-
ed training program operators to
production problems (malfunction
performance test) versus the un-
structured training program oper-
ators.

6. The attitudes of the trainees
in the structured program toward
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their training, trainer and job ver-
sus those in the unstructured pro-

gram.

The following is the overview
program procedure and model for
evaluating the cost effectiveness of
industrial training programs. The
specifics of the costs, returns and
analysis have been discussed pre-
viously. The graphic representa-
tion of the model is presented in
Figure 1. For both the structured
and the unstructured training pro-
grams, each variable under train-
ing costs and training returns
should be quantified. For those
that are expressed in nonmonetary
indexes (e.g., time), their mone-
tary equivalency should be calcu-
lated whenever possible. These
figures can then be used for the an-
alysis and evaluation stage.

The cost-effectiveness compari-
son between the structured and
unstructured training programs is

determined by analyzing the train-
ing variables, converting them to
monetary equivalents, and then
conducting a cost comparison. Ob-
viously, individual variables such
as “time taken to reach compe-
tency” can also be compared and
reported as separate indexes of ef-
fectiveness. This cost-effectiveness
model developed and reported
here has been utilized in several
practical situations and has been
proven workable.
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