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PREFACE

Data used in evaluating the benefits described in this report were
collected by a computer program which runs in background mode on the Wang word
processing system. Staff Sergeant Robert Cunningham of the Technical Services
Division worked closely with the Analysis and Evaluation Office in determining
an effective trade off between the type and quantity of data collected and the
programming complexity required. SSgt Cunningham performed the actual coding
and debugging of this software and proved to be an indispensable partner in
this entire effort.

1L



OFFICE AUTOMATION BENEFITS

Effective utilization of Air Force Human Resources Laboratory (AFHRL)
research results places a heavy clerical workload on the typical AFHRL office
environment. Even before a final R&D product is available, extensive time is
dedicated to the management and review process. A 1981 unpublished report on
AFHRL office operations prepared by the Booze-Allen Company gave estimates of
typical manpower consumption for various management and review activities.
Technical Management Reviews, Financial Management Board Review Packages, and
Research and Technology Plans each consume significant in-house labor
resources. Sample findings by Booze-Allen were that the typical final tech-
nical report consumes almost 2,300 professional hours and 1,150 staff hours,
and of these, 35 percent are dedicated to clerical tasks. Even professionals
spend between 4 percent and 32 percent of their time on clerical tasks.

The Wang Office Automation System

By January 1983, AFHRL was spending about $200K per year on lease fees for
Wang office automation equipment, part of which was associated strictly with
word processing capabilities. Because of these fees and the intensity of
laboratory clerical office activity, the Commander directed the Analysis and
Evaluation Office to study office automation benefits.

The scope of this study is limited to AFHRL office automation activities
at Brooks AFB, Texas. Other AFHRL operating. locations were not included
because automatic data collection %;ould be readily implemented only at the
Brooks AFB site. If the ratio of office automation benefits to costs is
assumed to be similar at the outlying divisions, the results of this study can
be generalized to AFHRL as a whole. During the period of this study, office
automation at AFHRL (Brooks AFB) was provided by the Wang VS-80, with 21 work
stations and 9 printers. Some of the benefit categories associated with this
system are as follows:

1. Increased Typing Speed
2. Reduction in Time Spent Retyping Material
3. Mailway (Electronic Mail)
4. Suspense Management
5. Electronic Filing and Retrieval
6. Electronic Briefing System
7. Automated Readability Scoring

The benefits of several of these categories are difficult to quantify.
Others, such as the electronic briefing system, have only minimal or sporadic
usage. The most significant quantifiable category is the reduction in time
spent retyping previously typed material. The Analysis and Evaluation Office,
with the help of the Technical Services Division, grew an automated data
collection system which produces both detailed and summary information regard-
ing how mch time is saved because the word processor alleviates the need to
retype large amounts of documentation.
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Retyping Time Saved

The data collection system measures the average time per line spent in the
initial creation of each document. This measure is then used as a baseline to
estimate how much time each subsequent reaccomplishment of the document would
have taken if the operator had retyped it. From this estimate is subtracted
the amount of time spent revising and printing the document. This results in
an estimate of retyping time saved for that document. Results are accumulated
several times per hour for all active documents. On the basis of three months
of data collection, office workers at AFHRL (Brooks AFB) save about 600 hours
per month. That is, if typing ouptut were to be achieved without word proces-
sing support, it would require an additional 600 man-hours per month. This
converts to four full-time personnel.

Although the average secretarial salary at AFHRL Is about $8 per working
hour, it is not realistic to value all 600 hours saved at this rate. Due to
the nature of Air Force hiring policies, it is not realistic to assume that
the Laboratory could eliminate the Wang system and hire four more ful1-time
typists to take its place. It Is assumed that the number of authorized posi-
tions would not be increased to provide for more personnel because of the
added typing requirement. Some of the increased clerical workload resulting
from elimination of the Wang system would most likely be performed by AFHRL
professionals who already spend about 8 percent of their time on clerical
activities. It is assumed that contract personnel would be hired to perform
the professional work pre-empted by the increased clerical load on the pro-
fessionals. Thus, at least a part of the 600 hours saved should be valued at
about $50 per hour, which is a conservative estimate of the cost per profes-
sional contract labor hour including overhead. Assuming that 50 percent of
the increased workload could be eliminated as not essential, this would result
in an increased expenditure of $50 x 300 hours per month or $180,000 r
year. This provides a conservative estimate of the benefit associated wrh
retyping time saved of $180,000 per year.

Other Benefits Associated with Office Automation

Approximately 110 mailway (electronic mail) documents per week are pro-
cessed by the AFHRL office automation equipment at Brooks AFB. This includes
all mailway documents for which AFHRL at Brooks is either the originator or
recipient. Assuming that documents sent by .ailway average three pages in
length, the average transmission cost per document is 42,6. This is based on
the fact that a three-page document would have 9,000 characters or 72,000 bits
of information. Transmission occurs at 2,400 bits per second over a telephone
line with a $25 per hour usage rate, but message handling protocols consume
about the same amount of time that data transmission takes. This Is due to
Incomplete automation of the message handling process at the outlying divi-
sions and roughly doubles the long distance telephone charges. The least
expensive alternative for achieving next day delivery of these documents is
the Express Mail service provided by the United States Post Office, and there
Is no guarantee of next day delivery! The minimun charge for this service is
$9.35 per document. Assuming that 66 percent of the lflway documents handled
by the AFHRL office automation equipment at Brooks AFB are outgoing documents
and that they are equally distributed among the three outlying divisions, an
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average of five documents are sent to each division daily. In most cases
these five documents could be batched so that one Express Mail container per
duty day would be sent to each outlying division. The annual cost of this
alternative would be 17,293 ($9.35 per package x three divisions x 5 days per
week x 52 weeks per year).

By sending these same documents via mailway, annual costs of about $1,594
are incurred (429 per document x 73 outbound documents per week x 52 weeks per
year). The annual Express Mail cost avoidance attributable to the office
automation equipment at Brooks because of outbound mailway document trans-
mission is $5,699 ($7293 - $1594). Any cost savings resulting from inbound
documents should be attributed to office automation equipment at the outlying
divisions, the costs and benefits of which are not considered in this paper.

Using word processor output, a professional needs only to check the accu-
racy of a requested change without proofreading the entire document, since
typing errors will not be introduced in the retyping process. When retyping
is performed manually, however, proofreading of the entire document is needed
to make sure additional typing errors have not been introduced. Assuming that
proofreading takes 50 percent as long as the typing of a document, and that
proofreading time per document is reduced by 50 percent because of word pro-
cessing, professional proofreading time saved amounts to 50 percent x 50
percent x 300 hours/mo, or 75 man-hours per month. Valuing these man-hours at
$50 each results in a proofreading time savings worth $3,750 per month, or
$45,000 per year.

Office Automation Costs

Table 1 has a listing of hardware/software associated with the office
automation benefits described above. The lease rates shown are the monthly
rates that AFHRL would have to pay if none of the equipment was owned by the
Laboratory. The actual lease charges, however, are significantly lower than
shown because much of the equipment is Laboratory owned. Monthly lease agree-
ments include full parts and labor maintenance coverage.

This analysis shows that benefits derived through use of the office auto-
mation system at AFHRL exceed 4230K per year. This is about one and one-half
times the annual cost of leasing the system. Other benefits, such as suspense
management, electronic filing and retrieval, and automated readability scor-
ing, though less easily quantified, increase this office's confidence in the
cost effectiveness of the system.
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Table 1. WANG System Office Automation Costs

Item Monthly Lease Total
Quantity Description Per Item Monthly Rate

Hardware

1 VS - 8 $1302 $1302
2 IOPs (Input/Output Processors) 1135 1270
1 TC IOP 145 145
1 TC IOP 185 185
1 Disk IOP 180 180
2 Disk Drives 853 1706
19 Work Stations 194 3686
1 Work Station w/Floppy Disk 373 373
1 System Operator Workstation
9 Printers (Daisy Ieel) 248 2232
1 Band Printer 404 404

AT&T Modem & Fixed Charges 820 820

Hardware Sub Total $11,303

Software

1 BASIC Compiler 135 135
1 COBOL Compiler 135 135
1 Word Processing Software 224 224

Communications
software

1 TC-2780/3780 (Telecommunication 45 45
software)

1 VS/TTY (Virtual Storage Teletype) 68 68
1 Mailway Level 3 404 404

Software Sub Total $1,011

Total Monthly Lease Rate 112,314

Total Annual Lease Rate $147,768
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