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The enclosed articles on office automation outline a

variety of

practical subjects and considerations devoted to helping

prospective users understand and capitalize on this

technology. It is recommended reading for everyone

emerging

who has an

interest in increased office management effectiveness:
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by Don Tapscott

Intuition and early experience indicate that
integrated office systems can have a striking-
ly positive effect on office productivity. The
integration and application of . computing.
telecommunications. and information tech-
nolugies in the office environment is already
beginning to transform the ways in which
people and organizations work. Moreover, it
appears that the greatest benefit lies not in
cost savings from increased clerical efficien
<y but in the augmentation of the abilities ana
ctfectiveness of “"knowledge workers''—the
managers and other professionals who work
in processing, managing. retrieving, and
communicating information.

Until recently. however, little work
has been done to measure how new technol-
ogies can improve the effectiveness of office
workers. The product planners, system de-
signers. and market analysts producing the
systems, along with the implementors. users.
and choosers in the office, have all been
furced to work in a vacuum. Without valid
measures and data that quantify what these
systems can achieve. producers have difficul-
ty planning. designing. and marketing them.
Those considering using office systems have
hud problems meuasuring their needs. custom-
izing systems to their environments, and
nusuring the systems’ effects. As a result.
muny systems have been inappropriate and
have fuiled. Others. lacking a hard-dollar
cost-justification, have never lefi the lab.

To meusure the effects of office sys-

tems four different types of research can be
used: 1) laboratory experiments; 2) true ex-
periments in office settings: 3) quasi-experi-
ments in ffice settings: or 4) nonexperimen-
tal designs,

Cuse studies. which fall under the
nonexperimental design category, comprise
most of the research conducted to date. Case

studivs cun uid hypothesis formulation, but

can rarely test hypotheses adequately because

of their limited. scope.
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A number of laboratory experiments
that examine the effects of integrated office
systems. particularly computer conferencing
systems, have been conducted. Although
these experiments have produced interesting

- results, at present they are of limited value in
office system research. They cannot re-create
important pants of the office environment and
their results often cannot be validly general-
ized. Research into the effects of office sys-
tems on productivity is still in its infancy:

precise hypotheses that can be tested either in’

the laboratory or in the field are rare. Test

groups typical of knowledge workers are not.

readily-available for lab tests and the systems
themselves cannot be mastered overnight,

The most appropriate research. de-
signs at this time fall under the category of
quasi-experimental designs in field settings.
These designs include some experimental
controls but lack a random assignment of
subjects {0 the studies.

Research that uses a quasi-experi-

mental design can eliminate many threats to

the validity of a swudy. It may possibly show
how poststudy differences between test and
control groups were caused to some degree
by the s gstcm use,
or example, post-test changes in et-
fectiveness of the test group might be due to
cvents other than the introduction and use of
the system. Such events should also affect the
control group in a similar manner. If they do
not, the changes may be attributed to the use of
- the system.

If observations of control and experi-"

mental groups are made only after festing. the
observers cannot determine whether differ-
ences between the groups are caused by the
experimental treatment or by initial differ-
ences between the groups. By using a pretest.
however, this problem can-be eliminated.

niques for measuring and collecting data that
could be used to assess the effects of electron-
ic office systems on their users, The research
is being conducted by a multidisciplinary
team in the custom systems division with
help from behavioral scientists at Belt-North-
ern Research and BNR INC.

. In a pilot study using a quasi-experi-
mental design. 19 knowledge workers were
given electronic workstations on an integrat- -
ed office system' that provided- electronic -
mail, information retrieval, word processing. -

" administrative support, and data processing.

These workers® attitudes: time use, commu-
nications paiterns, etc. were compared with
those of a control group of 26 in a pretest-
posttest. quasi-experimental research design.
The subjects' activity ‘on the system was
monitored daily.

Bath groups were pretested in August

1979. The test group went on the system in .-

September and a posi-test of both groups was
conducted the following May:

Three members of the rasearch staff
were also members of the test group. learning
the system and doing their work on it. Pretest
and post-test measures confirmed that they
did not differ significantly from other mem-
bers of the test group.’

" The activities of the test group were
continuously recorded. Measures built into
the system recorded log-in hours. commands -
used. applications used. communications
patterns. etc. There is.-in fact, a record of all’
activity on the system. To ensure the users’
privacy. and thus their trust and cooperation.
the content of messages. text, and files gener-

ated by the test group was not examined.

Before the researchers embarked on
the pilot project. they conducted a survey of
divisional managers to determine  managers’ -
views on what changes would constitute im- .
provements within the organization. This

THE BELL In 1979, Bell Canada be-  survey facilitated the design of both the pre-

CANADA gan funding a-project at  (est instruments and the office system itself.

STUDY Bell-Northern®  ‘Research: Structured interviews were held mid-
] (BNR) 1o develop -tech-  way through the’ pllot project. These inter-
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views helped the rescarchers (o determine the
users’ initial progress in learning the system,
‘Wwhat exmra taining they required. and what
modifications o the systam were reeded,

The measurement instuments devel-
oped f(or the pilot included a prestudy ques-
tionnaire ca organizational effectiveness, an
extensive survey questionmaire, a form for
detzrmianing with whom respondents commu-
nicated during a typical specified time per-
od. an activities/communication log, 2 meth-
od of systsm mottitoring, and saructursd in-
terviews, The relationship of these instru-
ments to the research design is indicated in
Table L.

The test group consisted of seven
managers, ¢ight professionals, and four ad-
miniscrative saff. While dhis group cannd be
said to represant typical offics workers. it did
contain a variety of differsnt kinds of em-
playess, The managerial group contained ane
executive, one administative manager, and
managers involved in systems davelopment,
research, and consulting, The professional
group was made up of 1 psycholagist, a man-
agement science specialist, two program-
mers., and two enginesrs. Most of the admin-
istrative staff were secrztaries.

The control group consisted of nine

" managers. 11 professionals, and six adminis-
wative safl.

As previously mentioned. office pop-
ulations can rarely be randomly sampled for
study subjects. Coasequenty. the tast group
was selected by using other criteria. Some of
thesa had mare ta do with the internal nesds
of the companty than the needs of the study.
To be successful, 2 good research design and
system must correspond (o genuine needs of
the workers and organization involved.

In an agempt to makz the findings
more representative, similar research, proj-
¢cts are now being conducted in offices in a
variety of differsnt compaaies. .

SPECIALLY The Office lnformation
Commuanication  System
SD?:;_;GE:!ED {QICs) used in the pilot was

designed specificaily for
the study. nox for the markamlacs. The sys-
temn consisted of an integrated set of 2pplica-
tion programs running on the Unix vperuing
system. Users logged onto the system
through display terminals hardwired to 2 0€C
PoP L1770 computer. The terminals did not
have any special fuaction kzys or other intal-
ligéncs. Once the user had logged on. he had
2cc2ss 0 any part of the system DY typing the
command name associated with the desired
facility, {The office system architesture is
shown in Fig, 1.) ’

The pilot systern was composed of the
following subsystems: slecironic messaging.,
ext precessing, information rawieval. od-
ministrative funciions. and analytical tools.

The COCOS electronic mail system, dz.
veloped by Bell-Nurthern Research, kets users
comeose, send. forward. reply t0. and file
glacrronic massages. For paper correspon-
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TABLE |
Mesasurement Instruments

PRETEST

POST-TEST

1. Questicnnaire 1 examined
—SYy3tem requirerments
~—Lommunication in the organizabon

—attitudes o technology
—ct design -

—quality of working life
~demograghic data

2. Network interaction analysis

3. Activities communicaticn log
-—a detailed aczount of time usa and
communications partems

—information use, access, and problems

T ——gxamined the communication network

1. Questicnnaira 1 again,
plus items on atitudes
towards the pilct

2. Same

3. Same, plus data
compared 10 Na. 4 below

4. Data generated frem

the system, e.g.,

—kinds of applications usad

—system use aver days. wesaks,

months

—learning curve

~—commands used

—computer commumications
patterns

. 5, Past-test interviews
of experimental group
—examined problems with system,
training, documentation and
features desired

dence, users were prompted by a program
that  automaticaily generated [ormartted
memas and letters. The mail log system per-
mitted tracking of papger mail in. out, and
" within the office. With the synchroncus mes-
saging {uoction., 1 user could permit short
messages (o be sent 0 him by other system
users while he was working u his terminal.

Several tex( editors were available: a
ling-ariented editor with a terse user interiace
was used mast, A powerful text formacer
could be used to structure texts to produce
reports with pagination and aumbering. hy-
phenation,  justification, page aumbering,
point numbering. and 2 table of contants.
Automnatic spelling checks, which use thres
dictionaries as databases. were provided on
the systern, as were rzadability indices ior
examining the content of taxt. Other features
included sorts, merges. text and data manipu-
lations. and some table. figure. and graphics
abilities. .

The office systém provided aa infor-
mation retrieval subsystemn to maintin and
query databases for any type of information,
A projes: bibliography and a conference and
seminar schedule were among the (irst data-
Bases put on this facility.

The OK system provided severa] ad-
minisTative tools: :

s personal log (what was done when)
¢ to~da file

e cost tracking

@ schedules

¢ coming ¢vents

® time reminder

¢ phone lists and telphone arza codes
 acronyms

» dask calculator

Among the analytical tools on the sys-
tern was an Interactive statistics package.
This package could handle a variaty of statis-
tical applications with simple graghical aut-
put that ranged {rom calculation of means to
regzression analysis. For basic arithmetic and
scientific-operations. a simple calculator was
provided. Data processing facilitics were also
incorparated into the system.

Tests of selectad data conducizd by
researchers at the University of Waterloo in-
dicated that the Bell-Northern Research pilot
study had extraordinarily high daca rslizbil-
ity. Still, like most studies. this one had its
limitations. They consisted of the difficuities
involved in performing fzid studies in gener-
al and office system field swudies in particu-
lart the unique nature of the offics environ-
ment whers the study was conducted; organi-
zational changes: staf wrmover and changss
in the content of work in the office cavirea-
ment over the 1C-moath pilot study pericd.

" These limitations hamperzd the abili-

ty of the rssearchers {0 zaneralize the find-

ings to broader populations af offics worxers.
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FIG. 1 ‘ -
ARCHITECTURE OF THE OFFICE INFORMATION COMMUNICATION SYSTEM
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The pilot study findings are best viewed as an
investigation into the impact of one electronic
office system on a particular office. Viewed
in this manner, they can be used to generate
more detailed and solid hypotheses for verifi-
cation in other situations.

In general, the pilot sys-

FINDINGS tem apparently improved
n
%T.PYE the us?:rs' communica-

tions, time use, access to
information, attitudes toward office system
technology, and quality of working life.

Between January and June, the mem-
bers of the test group who participated in the
study from its inception averaged 3.7 hours
of log-in timc each day. The whole test
group. including members added to compen-
sate for attrition. averaged a daily Jog-in time
of 3.1 hours.

Use of the computer messaging facili-
ty steadily increased over the time of the pilot
study (see Fig. 2). During the first seven
weeks of the study. users sent an average of
two messages a day. The last seven weeks
saw an average of cight messages a day.

The research team attributed this in-
crease to several related factors. A simpler

and more. powerful messaging system was
installed in the cighth month of the study.

New features added to the system encouraged
emplayecs to use it more. The messaging net-
work was expanded to add new users inside
and outside the company. Though users

-could learn the technical aspecis of the sys-

tem quickly. it took some time before they
learned how (o integrate the system into their
work habits. :

Changes madc in the messaging sys-
temn appear to have had the greatest impact.
More messaging tools were made available,
such as the ability to forward and annotate
messages to various distribution lists. The
messaging system was made more **friend-
ly.”" able to recognize spelling errors or
prompt the user for more information if the
name cntered was not in the corporate direc-
tory.

Messaging system use varied widely
both between users and over time. Over the
last nine weeks of the pilot some users seni an
aveérage of only three messages per day,
whereas others averaged 12 per day. There
was, however, less variation among ‘users
during the last period. Moreover, the re-
search staff had expected system use to fluc-

tuate greatly. for users were often out of the
office, involved in meetings. and so on,

The number of commands used by -

each user per week fluctuated considerably
but showed no marked increase over the time
of the study. The numbér of ditferent com-
mands used by each user per week. however,
slowly increased over time. :

The main uses of the system were text -
editing and messaging. During.the first four -

months of system operation; the average user
generated upwards of 400 pages of 1ext. This
extensive use-of the text editing tool lends
weight to the hypothesis that managers and

professionals will use keyboards and text -
., editing if they are provided with uscful fea.

tures. intrinsic rewards. and training.

The percentage of the day spent by
the test group in communications activities
increased from 53% to 58% . whereas the fig:

ure for the control group decreased from 1%

to 45% . The reason for the laiter's decrease is
not clear. The ‘increase for the test group is
likely due. in part..to reduced time spent in

administrative noncommunication activities. .-

Post-lest results indicated a reduction in telc-
phone use and in one-on-one meetings for the
test group. These results support the hypothe-
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sis that computer messaging will reduce not
just the volume of paper mail. but dlso the use
of other forms of communication.

The percentage of time an employee
spent daily in activities not considered an in-
terTuption increased for the test group. These
data are important for the cost-justification of
office systems, for a2 reduction in interrup-
tions can result in quantifiable tdme savings
and more or better quality work. Time spent

_in communication among peers also in-
creased, a change company managment had
deemed desirable,

The percentage of atempts to contact
fellow workers that failed (for example. from
busy phone lines) decreased. Reductions in
such shadow functions carry measurable
cost-beneflt implications. In this case, there
were average time savings of almost 10% of
the employes's day—savings resulting from
improvements in- the: communications pro~
cess alone. In most cases. these time savings
appeared o have been reinvested in produc-

ing more or better work. In addition to mea-

sures of actual time savings, most employess
expressed the opinion that the system had
saved them time.

GR'OUPS The results of d')c tast
JUDGE group's subjective evalua-

. tons of time use wers
RESULTS

mixed. The amount of

" time that users judged to be useful increased.

but the amount of time they judged to be
important did not. The amount of time judged

o be lime effective increased for both

groups, but attitudes toward other employess

and communications with them improved for
the test group only.

. The research group hypothesized that
the disparity between perceived “informa-
tion needed”” and preczived *information re-
czived™” indicated by the pretest would de-
crease for the test group. This did not occur,
There were 2 number.of improvements be-
tween the pretest and post-test in the per-
ceived **information received. ' But the per-
ceived “information needed’” increased cor-
respondingly. These findings suggest that as
access (0 information improved for the test
group. expectations increased. as did percap-
tions of what was required.

The increases in information received

may have been due to a varitey of system-

related factors: users’ access to the informa-

tion retrieval system. on-line access to pre-

viously written reports. access to previous

. messages. and befter communications with

other employess (for example. supervisors)
who had the desired information. .

Employess in both groups estimated

that they could save a substantial amount of

time if they had access to specific informa- -

tion such as relevant publications. upcoming
confersnces, management policies. minutes
of meetings. etc,

Though projected time savings are

completely subjective and liksly overestimac-

ed. two findings stand out. Both groups
thought. first, that they had received inad-
equate information and. second. that berter
access 10 information could have saved them
about half the time they spent looking for it.
Surprisingly. the test group members indicat-
ed that they could have saved more time than
the control group if they had had better aceess

-to information even though they had already
“teen using an information retrieval system.

One possible explanation for this anitude is
that since test group members had experi-
enced the benefits of an information retrieval
system. they expected that still better access
to information would yield still better rosults.
The test group's attitude toward tech-
nology and its potential benefits became
more positive with system use, Prefercnces
for the use of a keybourd (0 compose written
matcrial grew to the point where users indi-
cated that they themsclves typed and edited
75% of what they composed. There was an
increase in users’ positive opinions of the
abilities of fellow workers 10 use an on-fine
offive system in their day-to-day work. Ani-
tudes regarding the greatest potential benefits
of office systems shifted from an emphasis on
clerical. typing. and administrative tasks to
an emphasis on professional time savings and
improvernem of the quality of decisions.
Attitudes toward the office system it-
self were vn the whole positive. Users gener-
ally indicuted thut the system was nat difti-
cult to use, thue they felt comfortable tvping
at @ terminal, and that the system was ot
duwn oo much. .
The test group gencrally fet that
better users’ manual was needed. that the sys-
tem’s error messages were of little value. and
that the system should be maore tolerant of
users’ mistakes. The group also found access
to printers inudequate and system services

degruded during peak workload periods.

Most users felt that the system had
improved their ability to do their jobs. Im-
provements were seen in communications.
information access. preparation of written
material. and worker collaboration. In fact.
most users felt that both the system functivas
and the size of the user community shuuld be
expanded. The functions that users wanted
mOst [0 see were automnatic project account-
ing. computer conferencing. and memo and
letter templates.

SYSTEM - Using the results of the pi-
5 lot swudy, the reseurch

EXTEN group was able to present a
DED business case to manage-
ment (o extend the project to an operativnal
system covering most of the custom sysiems
division. Managers. project leaders. admin-
istrative personnel. and other employces are

now being placed on the system.,
The operational system has added

several features to the ones provided on the -

pilot system. User profiles tailor the system’s
user interface to the skill level. requirements.
and preference of each employece. For exam-
ple. some users prefer a menu-based inter-
face. The user calls the menu, which appears
on the screen. He then chooses the function
he needs by typing in the function number

" listed in the menu. Users who run into (rouble

are assisted by a computer-aided instruction
facility. o

An information management facility
will be introduced this year. It will handle a
set of basic functions that enables users 10
create and manipulate databases. With this
feature users will also be able to generaie and
display forms on.the screen and use them (o
capture and update information. Another 2p-
plication being introduced is a project control
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system based on the custom systems divi-
sion’s project management methodology.
This subsystem will assist emplovees with
status reports. financial accounting, and
tracking for projects.

The methodology developed for and
uscd in the oOICS project is now being used to
evaluate the impact of office systems in other
environments. The method divides customiz-
ing into three phuses. During the prepilot
phase. data are collected to design the best
pilot system possible. During the pilot phase.
information is drawn from the users and from

the system itself to help v aluate and refine it.
And during the operational office system
phasc. post-test and system monitoring data
arc combined with systems analysis data to
cnuble the specification and cost-justification
of a full operational system for the whole
organization. This process is illustrated in
Fig. 3.

With subsequent tests Bell-Northern
Research’s ability to collect valid evidence
will grow, as will the evidence itself. This
will help to provide the information nceded
for useful product design. successful market-

ing. and successful implementation of the

- new technology. The result should-be betier

designed office systems—used. accepted.
and enjoyed by more office. workers. =

Don Tapscott is vice president. Tngon
Systems Group Inc., a Canadvan hrm
that conducts research and consuiting
on integrated office systerns He had
worked at Bell-Northern Research and
became manager ol its Othce
information Communications Systems
research program:
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w-ltimatcly. the greatest impact

of new technologies will be on the peo-
ple who work in offices, from the chiel
executive officer down through the
ranks of managers, professionals and

clericals to the newest trainze in the:

maiiroom. Technologies- in the future
will lecad to behavioral changes,
charges in theway people work and the
way in which an enterprise is organized
and managed.

In essence, this paper is an attempt
10 create an awareness of what is hap-
pening in the office, 'a recognition of
the implications of change. The great-
est potential of new office technologies
lies in their ability to help improve the
operating effectiveness of office per-
sonnel. If those improvements are to be
achieved, however, great skill must be
exercised in managing the process of
change. Job aspirations, caréer paths
and, ultimately. the realization of hu-
man potential hang in the balance.

The office of the past

The ways activitjes are carried out.jn
today's offices are the outgrowth.of a
long series of programs aimed at bring-
ing some sense of orderliness and effi-
ciency to the process. The programs.

began years ago when Frederick W. -

Taylor and- his followers introduced
principles of scientific . management.

-

Duties were analyzed, divided up into
common categories and standardized.
Methods and procedures were devised .
so that routine tasks could be carried
out in ‘assembly fine fashion. Time
standards were developed and incorpo-
rated into performance incentive sys-
tems. Order and efficiency were the
walchwords in this factory-like ap-
proach to the management of office
operations. )

The introduction of machines into
the office added to the trend. Pictures
of early offices contrasted the clutter
and confusion of roll-top desks to the
efficiency of orderly rows of Gibson
girls operating the latest in type-
writers, adding -machines and, later,
bookkeeping machines. With the ad-
vent of punched card machines the.
equating of the office to the factory
reached its zenith, for here were ma-
chine workers operating noisy, me-
chanical machines in a prescribed se-
ries of steps, punching, sorting and-col-
lating a common medium, a deck of
punched cards, and cventually produc-

.ing the desired end products, files and

reports.
Punched card equipment became

‘the first significant change in office

organization. The technology center
was established, separate from the rest
of the of fice and populated by machine
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specialists. [t started as the tabulating’
department, later became the punched
card department, and -still later the
data processing department: lis inhab-
itants became increasingly proficient
in the use of their machines, developed
their own jargon dnd began establish-
ing a 1echnological mystiqué.. Those
people still feft in the office proper saw

‘the first symptoms of techinological

elitism.
" The next-development was the com-

~puter. Actually, computers never did

come into the office. Rather, they went
directly into a technology center, usu-
ally the daia processing department,

_and rapidly became the premier office




technology. Office functions sus-
captible to mechanization were identi-
fied, computer-based systems were de-

weloped and the work was physically .

moved to the data center. _

This proczss has continued for the
past 25 years, and the achievemnents of
the ‘data processing fraternity have
bezn outstanding. n fact, such activ-
ities as airlines reservations, credit
card billing .and check processing owe
their current existence and continued
viability to the powers. of the electronic
_ computer and the genius of those who
make the machines operate.

Not all information in the office is
susceptible to logical definition and -

stored program manipulation. In fact,
most of it is not. For example, text
¢xvpressed -in words. sentences and
paragruphs cannot be manipulaied by
a stored program, exczpt in very rudi-
mentary ways. Textcan only be manip-
ulated by human beings. It is this dis-

tinctiun which makes word procassing,

equipment substantially different in
princ.ple and in usage from computers.
Word processing equipment requires a
direct one-gn-onc interface betwezn a
humun being and a machine lo-carry

vut the function of manipulating and -

editing test,

‘However. when .word processing
equipment was first introdyced, this -

distiaction was ignored. The approach
taken {o its use paralleled that of data
processing. The functions of secre-
laries were rearranged. and typing was
taken out uf the office and assigned (o
the new technology- center, the word

processing center. In a classic case of

history repeating itself, the technology
center developed its own jargon, its own

trade associations. its own gurus'and -

its love affair with technology, in this
cuse. word progessing equipment.

But text is not data. Text is more
personal: it represents thoughts and
ideas. The notion that text could be
handled exclusively in a technology
cznter did not sit well with many man-

agers. The history of word processing

has been one of sesking alternative or-
‘ganizational approaches which would
facilitate the application of machine
capabilities to text editing without
moving the function out of the office’to
the traditional technology center.

" Similarly, growing dissatisfaction
with the service being provided by data
centers, and with the bureaucratic has-
sle oftentimes associated with computs
2r use, has led management (o insist
that data procrssing capabilitics be

Y
>

distributed throughout the enterprise,

rather than remain under the exclusive

control of the technology center. This
trend has bes=n supported by the intro-
duction into the office of mini-
computers, of timesharing networks

and similar telecommunications-based -
computing capabilities, all at substan-

tial improvements in cconomics.

The office of today

Today's office is marked by a
gradual movernent to break down bar-

riers between technological haves and . -

have-nots and to distribute powers of
data processing and word processing
equipment throughout the office work-
foree. 1t is also marked by an explosion
in other technologies, all of which are

- being interconnected through tele-

communications. One would be hard-
pressed 1o identify all of these teche
nologies. and today's list could become
quickly outdated by tomorrow's an-
nouncements. But a few examples will
illustrate current technology trends.

information in offices is commu- .

nicated in writing and by word of
mouath,” The most common commu-
nication media are correspandence.
printed material, face to face meetings

- and telephone conversations. Each of

theseactivities is being affected by new
technologies. Electronic mail is be-

. coming.aimost a generic lerm to de-

scribe various technologies whose pur-
pose is to speed.up the movement of
written material. Examples include

sub-minute facsimile equipment -

which transmits the image of docu-
ments already created, communi-
cating word processors through which
letters are typed in one location and

printed in final form in another, elec-

lronic message systems where mes-~
sages are moved from screen to sereen
over (elecommunications networks
and, ultimately, electronic correspone
dence systems in which letters are
transcribed electronically, moved. re-

sponded to, ltled and retrieved withour |

ever being transferred to paper.
Similarly, information recorded

clectromically can be reformatled as.

desired and transmitied to photo-
compasition equipment for ultimate
conversinn 1o printed matter.. For oral
communication. audio ‘and video
equipment are being used to facilitate

. teleconferencing, the conduct of meet-

ings where participantsarc in separate
locations, Telephone usage is being

-.augmented through the use of voics

message syslems. Traditional tech-

nologies like micrographics are being

modernized through interfaces with

computers, word processors and other
electronic ‘equipment. The wave of
technology is impacting every medium
used in the office for storing informa-
tion — paper, filing cabinets, books

of account. magnetic media, micro-

film and. ultimately. the brain itself.

Although machine cupabilities, ca- -

pacitics and methods of operation vary,
advanced office technologies have
severa| characteristics in common:

A. They are ali telecommunications-
based and thus not only procass infar-
mation but mave it. ]

2, There ar= no longer separate tech-
nologies; instead, with data processing
equipment taking on word processing

capabilities and vice versa, with micro-

film retrieval being aided by mini<
computers. with a combination of tele-
communications and computery being
used to facilitate voive messaging, tra-
ditional machine distinctions arz
blurring.

3. They are moving inexorably toward
an integration in which networks
of machines. interconnected through

telecommunications. are used 10 ob-.

tain, process and cominunicate tnfor-

malion and manage the medig used to .
store that information. whether the tn-

formation is 1n-the form of data. text.

- irnage or voicc.

The office of the future -

This network coneept is the ey 1o
understanding how advanced office
technologies will impaci office person-
nel. both 1hose whoare stecped in tech-
nology teday and those who are not.

_ The network concept postulates that as
time goes on. all the powers of modern -

oTice techiologies will be available 1o

all office personnel in all wurk lo-

cations, wherever it is possible to make

an interennnection with the network. .

No longer 15 technological power avail-
able only to the technolagists Instead.
every office worker will have at his.or
her fingertips an increasingly poweriul
array of capabilities. tools 1o help im-
prove job performance. - s

The implications of thz network con-
ceptare exiremely far:ceaching. To the
traditional technologist, the data pro-
cessing professional, the word pro-
cessing specialist, brought up in a sin-

- gle, well-defined technology, the fu-
. ture calls for mastery of not one but 1.

number of technologies, operating un-
der the umbrella’of the network, The

dominant technology is not'data pro- -
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ccssing. or word processing or any of
today’s technologies. Rather, the dom-
inant technology is the network. Other
technologies are subordinate toit.

To go one step {urther, technologies
use the term “application™ to identify 2
function in the office which can be han-
dled on a particutar machine. For ex-
ample, data processing applications
are those office functions which can be
handled un a.computer in a cost-elTec-
tive way. The same definition applies in
the use of word processing equipment,
micrographics equipment and other
kinds of machines. The decision as to
which applications can be transferred
to a machine is'a function of the capa-
bilities and limitations of 2 particular
technology and the economics of mech-
anization. However, when one deals
with networks of technologies, the lim-
itations and peculiarities of a particu-
lar technology nolonger govern use.

- Because of the changes associated
with the introduction of networks, the

impact of advanced office technologies .

on the technologist will be very great,
and sometimes traumatic. The impact
will be even greater on the non-
technologist. The traditional approach
in the office has been to turn tech-
nologies over (0. specialists who then

. will provide services to non-specialits. -

The history of data processing. and
word processing are good examples. In
a world of networks, however, the role

. of the specialist is to design and man--
rage the network to provide an in-
~ creasingly powerful array of capabili-

lies to non-specialists, who may choose
Lo use them, or not, based on individual
perceptions of value, The ability to ré-
ceive and respond to mail electronic-
alty: the ability to keep track of one’s
calendar, of ticklers and of personal
files; the ability to edit text on a screen:
the ability to participate .in- tele-
conferences; the ability to handle voice
messages as casily as written mes-

sages;the ability to select and retrieve |

information from machine-stored
files, in any form desired, and from
external data bases as well; the ability
10 postulate and test alternative course
of action through -mathematical simuy-
lation; the ability to. do local com-
puting and to take advantage of video-
tex services; these and a host of other
capabilities will be provided to non-
technologists through networks. Fur-
ther, since these capabilities are in-
tended to sypport intellectual activ-
ities, their greatest value will be to
managers and professionals, who will
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FLARING: AN AILMENT
OF COMPUTER CONFERENCING

Communicating through machines can lead to unanticipated and at times
undesirable results; as illustrated by a phenomenon in computer confer-
encing called *flaring”. Computer conferencing is a technique for conducting
a meeating whers the participants are in several locations and communicate-
with one another through terminals. All communications are recorded on a
computer and are available to all meeting pamc:pants thus constituting an
on-going set of mesting minutes: :

Computer conferencing has been especially valuable in carrying out

projects where project team members are geographically separated. be-
cause no meeting need ever be scheduled. At a time convenient to his or her
work schedule, each team member can contact the computar, read what has
been entered by the other members, enter a report on local progress and offer
additional comments and reactions,
+ In this latter araa, however, the shortcomings of communicating.through
machines become evident. It has been found that when a team member
disagrees with.another, the words enterad into the terminal to express that
disagreement are much stronger and harsher than would ever be the case if
the two were face to face. Needless to say, the reaction and response from
the other snd to such verbal abuse is prompt. and equally strong, thus
escalating a disagreement into a battle.

This phenomenon of verbal overkill has been given the name *fiaring” and

_personnel experienced in the use of computer conferencing have become
proficient at spotting its occurrence and' moving quickly to dampen the
response. Thatit occurs in the first place is indicative of the fact that the many
benefits associated with a technique like computer conferencing do not come
free. Any.time one substitutes communication through machines for face to
face communications, unintended distortions can occur. If these distortions
are not promptly corrected, then the chances of total communications break-

down increase dramaticaily:

be able to use them to improve thcu‘ .

own operating per(ormancc

The changing workforca

What kind of people will work in
the office of the future? The answer is
not catirely clear, but the evidence to
date suggests that they will be differ-
ent, perhaps substantially different
from the office workers of the past..In
fact, the changing nature of the cffice
workfores ties in well with what is hap-
pening in technology.

First, the educational level of office

personnel is rising .and, as routine of--

fice tasks are taken over by machine,
the remaining work tends to be more
intellectual. Sincs the capabilities of-
fered by advanced office technologics
tend to support-intellectual activities,
the chances of those capabilities being
used and used quite successfully are
very good. - ’

Second, there is an increasing ten- -
dency on the part.of office persannel to-

want to see the job through, to be re-

sponsible for an activity from its in--

ception to its completion. Today's of-
fice personnel want to see jobs through

from beginning to end and be given
wide latitude in determining how the
job is to be accomplished. Here again,
the availability of a vast array of new
capabilities provided by advanced of-

. [ice technologies offers strong. support

for pursuing alternative courses.

Third, the concept of participative’
management, of getting more people
involved in the decision-making :pro-
cess, is gaining greatér and greater ac-
ceptance. So -also are quality circles -
and other techniques,-all aimed at im-
proving operating. performance as a
team effort, The cogs in a wheel ap-
proach, where someone clse is driving
the. wagon. is passé. The trend now is

“toward personal participation in deter-

mining the best way 1o get a job done.
Fourth, the world: outside the office
is exploding with new. technélogies.
Yideo games. home video systems, per-
sonal computers and a host of- other
innovalions are becoming common-
place. The mystique of electronic tech-
nology is disappearing in this new wave
of consumer preducts: People are be-
coming more comfortable with ma-
chines, and that comfort level is flaw-




ing over into the office. Fear of the
unknown, which was the basis of much

of the resistance (o technology, is less.

and less a factor because lechnology is
becoming less of an unknown, thanks
10 the external environment, The ques-
lions being asked today do not chal-
lerige the need for a machine; rather,
they ask how the machine can -help
improve operating performance,

To these factors must be added the

growing awarencss on the part of senior -
management. of- the reed to improve

office productivity.

Productivity

As the move into the information
- age accelerates, the ratio of office

workers 10 non-oflice workers in- -

creases, and so do office costs. In many
cases, office costs are rising at-a rate
which is substantially out of propartion
with cost increases:in other sectors of

business operations. Senior managers

are becoming aware of this phenam-
enonand its potentially adverse impact
on business profitability. -Companies
are beginning Lo introduce formal pro-

grams 10 get a better return on the -

investment in offics operations by im~

-proving the productivity of the offics.

" workforce. In the past. such efforts
were aimed at the clerical workfores

through improved mathods and pro- .

cedures and through mechanization,

Huwever. any analysis of office costs
quickly reveals that the major cost ele-

ments in the office are not assceiated
with clericals but with managers and

professionals. In most cases, they ac-

count for upwards of 75 percent of all

office costs. |f meaningful and signifi-

cant results are to be achieved. ofTice
productivity improvement programs

must concentrate on helping managers
. and professionals improve their own,

productivity. Thus, the motivation to
find new tools and techniques to
achieve managerial and professional
. productivity is not just idealistic: rath-
er it is an economic necessity, if enter-
prises are to survive and prosper, The

- future office will be the site of intensive -
¢fforts by scnior managemeatl to .-

streamline office operations, to im-
prove Lhe economic-viability of the of -
fice and to-maximize the contribution
of the officz ta th: succzss of thc enter-
prise..

Impact on technbiogi_sts

One would think that technologists

would adapt easily to the changes tak-

ing place in the office. In fact, they do
not. The term technologist is' perhaps 3

misnomer. It is intended to identify

thase offics personnel who are familiar
with sophisticated cffice machines and -

identify with a particular technology
-~ computer programmers, word pro-
¢essing supervisors, micrographics
specialists and so on. As the dis-
tinctions among technologies blur, as
the network concept becomes more
prevalent and as the usars of tech-
nologies proliferate, the technologist
will be swept up in 2 world of change,

change which at times may be quite -
- traumatic. Data processing personnel
are aiready going through an identity .
crisis as they contemplateail of the new .

office technologies. So aiso arg word
processing personnel as witnessed by
their efforts to become 3nformalion
Processors.

Adding to the 1dcnmy crisis is the
paradox of specialization. Technolo-
gists must ake 2 very broad view of

technology and its uses (o understand -
. the network coneept, the integration of

previously separate technologies. Thay
must be equally adapiable in accepting
the view of technologies as a reservoir

of capabilities to help improve oper-’
ating performance rather than a series

of machine applications. On the other
hand, bringing the network conczpt (o
lruition and engineering the interfaces
among lechnologies demands of the

- technologist a level of spexialized ex- -

pertise unparaileled in the history of
the officz,

Concurrently, as technological mys-
lique lesszas and the number of equip-

. menl users grows, the technologist will
. be looked at with greater appreciation

and will be respected as the facilitator,
the helpmate, the one who makes

things work. The opportunity for

broadening one’s horizons and pur-
suing new career opportunities will be
very great. Whether technologists will

grest with enthusiasm or regret this.

move out of the pristing walled-in world

- of a single technology inta the real

world of mdny technologies remains to
be sezn. : :

© On non-technologists

To the non-technologists, the mar-
kating manager, the economist, the ¢n-~
gineer, the tax analyst, the future of-
ficz provides more and morz tools (o
heip get one’s job done well and on
time. No longer can the lack of tools or
the inadequacies of the system be
blamed for poor performance. It is up
10 the individual, the manager and the
professional o pick and choose those
tools which will be most helpful. In the

old days. when an application was put "

upon the computer, its usage wasman-

" datory. As of the cutover date, everyone

had o use the new computerized pay-

roll system. Not so with advanced of--

fice 1echnologies, however: their usage
is entirely voluntary. Despite that fact,
inan atmosphere of heavy émphasis on
improving productivity, the burden
will be on the manager and the profes-

NEEDED: EXPANDED EDUCATION

Any discussion d the changes taking place in the cffice and their prcbable
impact on pecple leads inevitably to the question of how to train dfice

personnel 10 cope with this world of change. No easy solution is evident. In -

fact, itis a case of first having to educate the educaters. -

Computing is the mast mature technology- and it is well supported in the
academic world. Advanced degree programs in computer science are avail
able at many universities, When one branches out intd other technologies,
however, or contemplates a future of networks of technologies, the academic
support is sparse, In fact, acceptance of the network concept and its impli-
cations is no more.evident in the academic community than itisin the mrious
temnologscal communities.

- Administration is another academic discipline which appbes to the offica
and is cffered at a numter of universities. However, the tendency has been to
minimize the role of tachnoicgies in such courses and to concentrate on
traditional office activities. Thus, the disparity betweeen the technolocist and

" the non-technolcgist beging in the educational process ard is remforeed

when one sventually goes into the workpidcs,
Equipment vendcors have Seen a traditional educational source for cifice

. personnel and stitl-ara, although the economic margins available on some of

the smalier machines do rot provice much funding for investment-in such

programs. The atforts of vendors ara Being buttressed and sometimes sup-

planted by firns spedializing in machine education. In both cases, however,
the emphasis is cn machines and their cperation. and the bfeadﬁ'! of the effort
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sional to rmake optimal use o( the tools
available.
The capabilities offered by modern

office technologies fall into two broad-

categories — improved access to infor-
rnation and faster movement of infor-
mation: The two often tie together, but
they have different characteristics. Im-
proved access lo information provides
the ingredients for making more intel-
ligent analysis of alternative courses of
action. Speeding up information flows
can help improve responsiveness to
changing business conditions and de-
mands.

Improved access

At present, managers and profes-
sionals have only limited access to in-
formation stored on computers, usu-
ally to selected files for which special
systems have been designed to provide
such access. Most computer-stored in-
formation, all word processing-stored
information and virtually all informa-
tion stored in other media is not readily

available. It must be retrieved by spe-

cialists, oftentimes with great diffi-
culty, or printed out by 2 machine.
The printout approach is the most
common and. the most. heavily crit-
icized. The economics of computer sys-

tems-make it unaitractive to print out °
reports tailored o the specific needs of

each manager and professional. More
importantly, it has been almost impos-
sible 10 get managers and professionals

to specify beforechand exactly what ‘
. their information needs are. As a re-

sult, information systems designers
have tended (o design systems produc-
ing reports which mest everybody's
needs plus other needs which the de-
signers consider important. Thus,
managers and professionals are in-
undated with ton. of machine-gen-
erated reports, containing information
of marginal relevance to their specific
needs.

As the network concept is translated
into reality, and as machine-oriented

records management systems become -

more prevalent — systems involving
data basé management, text manage-
ment and so on — rnanagers and pro-
fessionals will be provided with direct
access 1o machine-stored information,
whether that information is in the form
of data, text, image or voice. Instead of
receiving generalized reports, they will
be able to specify exactly -what they
nesd and obtain it on an ad hoc or
regularly scheduled basis. Sclective,
persanalized access to information

bases, both internal and external, is the.

goal of the network cencept.”

The question, of course, is whether
managers and professionals. who were
previously unable to specify their in-
formation requirements to systems de-
signers, will be abic to so specify when
they have direct on-line access to
machine-stored information. No clear
answer is available, but the evidence to

ABOUT THE CHANGING OFFICE

depends very much on the breadth of the product line involved. Sadty lacking
is any serious emphasis on planning, economics, pecpre mphcabons and
future directions.

When one contemplates the extraordinary changes whm will take place in
the office in the years to come and supports the premise that these changes
must be managed, two facts stand out: First, the reservoir of trained talent to
carry out such a management assignment is not in placs nor are thers
credible experts one can turn to for assistance. Rather, to the extent that it
exists, the expertise is in the collective wisdom of the managerial workforce in.
place, augmented by some research being carried on in the academic com-
rmunity and by information available in trade [Rerature, ressarch journals and -
vendor material. Until more formal education approaches are available; the
most effective strategy is to tap the coliective wisdom of today s managers by
sharing views and experiences.

Second, the curricula of business schools and universities must be ex.
panded to include education in the management of change -—— change
brought on by expioding technological develcpments, a workforce with differ-
ent standards and aspirations and the need to introduce proven line manage-
ment principles into the management of cffice operations. Perhaps one
unanticipated effect of new developments in the office will be that of forging
closer ties between the business and academic communities in joint etforts to
make today’s cumculum more responsive to tomorrow's office. '
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date is encouraging. Comipanies which
have developed such access systems ob-
serve that initial efforis are not very
successful. However, the. process is a
‘learning experience, a seif-training ef-
fort in which carly hit-or-miss ap-
proaches. give way to weli-thought-
through analyses of requirements, The
brokerage field offers pawerful testi-
mony 1o the level of proficiency which
managers and professionals can.
achieve in using machine-stored infor-
mation. s

_The alternative is substantially less
attractive. The inability of managers
and professionals to specily informa-
tion requirements, the resultant over-
load in irrelevant information. and the
high costs of producing that informa-
tion have triggered rising interest in
the concept of information resource
management, in which a member of
senior management is'appointed as an
information czar to address the infor-
mation overload problem and its atten-
dant costs. As curreatly envisioned in
various circles, the information re-
soufce management concept cariies
with it the implication. expressed or
implied. that the-overload and irréle-
vancy prablems can-be climinated by
having the czar degide who gets what
information’ when and in what form.
George Orwell's prediction for 1984
would thus come true. ,

Improved movement.

One category of capabilities offered
by medern office technologies, then. is
improved access lo information. An-
other is improved movement of infor-
mation. An enormous imbalance exists
in most corporalions today in the flow
of . information. For example, many
companies have installed compuler-
based sales reporting systems, which-
cost millions of dollars to develop.
These systems gather sales informa-
tion from the field. quickly aggregate
it and present it in report form to vari-
ous levels of sales management for ap-
propriate follow-up. The most so-
phisticated combination of commu-
nication systems and computing power
have been employed to get comprehen-
sive sales information into the hands of .
munagement as quickiy as possible. In
the follow-up process, however, when
sales. managers query their subordi-
nates to obtain explanations for un-
éxpected sales gains or losses, the com-
municalions systems support consists
of the welephone, with its well-known

" problems of telephone tag. and the in-

ternal mail system, the vagaries of

5 ..




which defy the imagination, Thus, the -

ecunomic return on the multi-million-

dollar investment in the sales reporting

system is dissipated. by .the inade-
quucies of the response system.

If one were to examine a typical
manuger's day, one would find an inor-
dinate amount of time involved in com-
munication delays. At any given time,
1 manager has a number of activities
under way, each awaiting commu-
nication of information - correspon-

dence awaiting a response, ‘proposals

awaiting an approval, questions await-
ing an answer and so on. The manage-
rial assignment is 2 continuous mental
juggling act. aided by tickler files and

similar devices, an ongaing effort to

keep track of activitiss which are in
suspense because of defays in the avail-
ability of the appropriate piccs of in-

formation. Some delays, of course, are. -

the result of the deliberateness of the
decision-making process. Most, howey-
er. are caused by inadequacies in the
communications system,
The network approach to the use of
" advanced office technologies attempts
10 minimize these delays by utilizing
the speed of electronic transmission for
as much communication as possibje.

Thus, the sales reports and the corre- -

spondence and messages they trigger

all move ¢lectronically. The response -

system is in balance with the gathering

system, and the investment in both.

pays ofT in better management control.
" From the point of view of the manag-
er and the professional, the key word in
describing the impact of improved in-
formation movement is responsiveness,
Managerial monitoring of perfor-
mance, professional studies and anal-
yses and a varicty of other activitics
which take place within the framework
of an on-going business operation are
all facilitated by the faster flow of in-

formation provided by the nstwork. Of

“even greater value is the handling of
the unexpectad, that ultimate test of
the manager when business conditions
change in the field, and of the profes-

sional when confronted with the de- -

mand for a special study. The ease with
which information can be made avail-
abie through the network and the
speed with which the information can
be moved will enhance very greatly

one's ablhty 10 r:spond 10 the un-

expected. .

Senior management

The essence of the. future office is
change, change in peaple, change in

" machines and change in facilities, and
those changes must be managed. They
cannot be allowed to come about in .-

haphazard fashion, lest all samblance

" of control of office operations and of-

* fice costs be lost. Further, that man-
agement effort must be directed by se- .

_ nior management, because three of the

changes which affect people will also
have 2 major impact on the base busi-

ness itself. The first of these is that

modern office technologies, properly
employed, can help improve office pro-
ductivity, The second is that the speed-
up in communications asscciated with

netwarks of technologies allows one
- 10 consider changes in organization

structure. The third is that improved
availability and movemsnt of informa-

" tion will impact- management -pro-

cassas.

. Office productiyiw' '

The nezd (o improve p'rodx_.:ctivitytin
all aspects of business is well-known

and, in fact, improving productivity is .

fast becoming a national crusade.
However, productivity is a diffieult

~ word 1o define when apolied o office
- operations. The traditional definition

of output divided by input does not

work well, because the output of the

office cannot be easily specified. Fur-

ther. defining productivity becomes es-

pecially difficult when the term is ap-
plied (0 knowledge worksrs, managers

" and professionals whaose work is qual-

itative rather than quantitative.
_Instead of wrestling with “produc-

tivity” as a corporate goal, perhaps a. -

better term is “operating effective-
ess,” that the goal is to improve the

operating . ¢ffectiveness of the office

and. all' these who wark in it. In that

- light. senior management now has the
_unique apportunity to use the.intre-

duction of new technologies into the

office as a catalyst to help achieve such -
a. goal. By stressing effectiveness as a°

goal, rather than the traditional goal of
office efficiency, the operating effec-

tiveness concept carries with it the con- -
notation that many of the management

principles developed for the operating
side of the business, and the lessons

learned in their apphcauon can beap- :

plied 10 the of ficz,

Operating units havea defined set o{'
objectives t0.be accomplished. Tasks 10
be undertaken undergo rigorous exam-
ination and evaluation in terms of how
well they help achieve the stated objec-
tives. Those tasks which do not-nesd 16

" be performed or that contribute only

marginally to accomplishment of goals

 are removed from the duty list. Only

those which contribute (0 success are

performed. Plans developed to carry:
oul the tasks are subjected to the same

rigorous examination as is the system
for monitoring performance,
~ Nat soin the office. Office personnét

- WORKING AT HOME

The prediction that tomormmow's office worker will work at least part-time at
home has been discussed at length in. Sooks and articles. The network
" approach to technology supports that method of operation sinca its under-

_ lying premise is.that all of the information and technological capabilities

available in the downtown dffice location are equally available wherever one
can tie into the network. Further, the benefits to the empkoyese, in terms o

avoiding the trauma and costs of rush hour commuting, of being abke 1o work -

" a time frame wnich fits one’s personal requirements and of being able to
concentrate on work without interruption are powerful incentives to pursue
the work-at-home idea. In fact, studies to date show a substantial increase in
productivity for employees in such programs.

- However, the existence of a technological capability and. the possibility o

benefits accruing from its use are not sutficient incentives to embark on
alternate work location programs without examining the consequences n
some detail. Companies that have tested such programs, including work-at-
home as well as working in various combinations of downtown and suburtan
ocations, verrfy the btenefits from both the company 5 and the empkoyee's
point-ct-view

At the same time, they have }denrrﬁed prou-em areas whm srould Da
recognized and addressed: -
® The attitude of the supervisor tcward the new work arrangememrs a kay
factor in its success. The belief that *out of sight’ means *on the golf courss’
quickly undermines the empicyee/superviser relationship, '
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lack a clear statemnent of objectives de-
veloped in consonance with a business
plan. They have no criteria for screen-
ing out unnecessary tasks or for identi-
fying tasks of questionable benefit.
Without stated objectives, they have no
meaningful way of measuring perfor-
mance. The office is task-oriented
rather than goal-oriented.

Under the umbrella of managing the
process of change and using the intro-
duction of new technologies as a cata-
lyst, senior management can institute
programs to introduce line manage-
ment principles into the office. Sets of
objectives can be developed against
which the importance of tasks per-
formed and the way they are per-
formed can be evaluated. Operating
effectiveness can be improved by
screening out unimportant activities
and by coming up with better ways of

handling important tasks. The ability -

to develop systems to measure im-
provements, qualitative or not, will be
greatly enhanced because of the goal-
orientation of the office. In such an
operating environment and with mod-
ern tools at hand, ofTice personnel will
join enthusiastically in programs to
improve office productivity. (See box.)

Organization structure

The advent of new office tech-
nologies brings to senior management
the opportunity to improve operating

effectiveness. Of even greater im-
portance, modern office technologies
can impact the organization structure
of the total enterprise, The typical pyr-
amidal organization structure found in
business today was developed original-
ly by the military based upon theories
of span of control, the number of people
an individual could personally super-
vise in an effective way. {f the people to
be supervised were a homogeneous
group. all in one location, the span of
control could be quite large. In the of-
fice. the number of people per super-
visor in a data entry department is a
typical example.

If the people to be supervised repre-
sent different disciplines, in different
geographic locations and time zones,
the span of control is much smaller.
That phenomenon has nothing to do
with the supervisor's abilities. Rather,
it results from communications delays,
delays in the lime it takes to get feed-
back from whatever performance re-
porting system is used, telephone (ag,
the vagaries of the mail system and so
on, The supervisory assignment is es-
sentially the same. 1t just takes more
time to carry it out because of commu-
nications delays, | )

Span of control is one of the factors

which determines the height and

breadth of the organizational pyramid.
The other is information assembly.
Operating information enters an or-

e Certain assignments, those with clearly defined tasks requinng minimal *
group interaction, are good candidates for work at home programs. Butmany
assignments do not have those characteristics and the choice has tobe made
carefully, lest the charge be leveled of inequitable treatment of empioyees.

@ There are legal implications asscciated with work-at-home programs like
restrictions on working hours and the constraints of local zoning ordinances;
insurance considerations involving liability for accidents and damage to
squipment; tax, security and safety questions; and a variety of other factors

which must be taken into account because today's laws and work rules are - )

based on a central dffice approach to work location.
@ Serious attention has to be paid to formal training for work-at-home em-
ployees, their participation in periodic group activities must be encouraged

and assurances must be.given that they will receive aqual consideration with »

central office employees for career advancement opportunities.

e Attention must also be paid to family considerations. The wite at home, |

who says she married her husband “for batter of for worse but not for lunch,”
and the wife who admits she works in order to get away from the house are
voices that demand to be heard in salecting candidates for a work-at-home

program.
Overall, whether working at home, or participating in videoconferences, or

responding to one's mail on a tube, human behavior will be atfected by new -

office technologies in diverse ways. Any successful use of the technologies
must anticipate and alkow for behavioral change.
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ganization at the lowest level of the
pyramid. In addition to a supervisor's
span of control capabilities., the size of
that level depends on how much oper-
ating information can be gathered ina
prescribed time period. aggregated as
necessary and communicated up the
line to the next organizational level,
The process repeats itself at that level

and at higher levels, as information

from lower levels is aggregated and
communicated on up: Eventually, fully
aggregated information reaches the
top of the pyramid. Some filtering and
interpretation may take place along
the way. but mast of the lime involved
is in the aggregating and commu-
nicating of information.

Modern office.technologies incorpo-
rated into a network introduce several
new factors which bear on this or-
ganizational arrangement. By intro-
ducing a quantum speed-up in commu-
nications flow, networks can reduce
substantially the communications de-
lays which are primary factors in de-
termining span of control limits. Con-
currently. information available at the
lowest level in the organization is avail-
able simultancously at ajl other levels
through thenetwork. These two factors
uperating in concert permit senior.
management Lo re-examine -span of
control limits and the justification for
the number of organizational layers in
place. Technology. does .not tell man-
agement how (o organize the business.
Ruther, it offers management the op-
portunity to consider organizational
alternatives not available heretofore.

The economic benefits of elimi-
nating organizational layers and flat-
tening the organizational pyramid
can be cxtraordinarily attractive. The
operating benefits'can be equally valu-
able because a.lean organization,
stripped of overhead no longer needed,
can compete more aggressively in the.
marketplacs and respond more quickly
tounexpected changes in business con-
ditions.  Office personnel working in
such an environment will find them-
selves challenged by the opportunity
for personal innovaliveness and con-
tributions. Their work experiences will
be far different: than that of today,
where communication delays foster

overstaffing and organizational lay--

ering. Stifling of initiative and un-

ending frustrations are the burdens.

which must be carried by anyone who
works in such an atmosphere.



Management processes

Management processes are also af-
fected by the introduction of modern
of fice technologies. One trend in man-
agement processes is participative
management. A second, reflected in
organizational decentralization and
other approaches, is the desire to move
decision-making down to the lowest
level possible in the organization. Both
trends are being slowed by problems
with information, and in both cases
modern ofTics tachnologies can provide
a significant breakthrough.

The purpose of participative man-

agement is to get more people invoived

in the planning and decision-making
process. The key is to keep cveryone
informed. The information media, un-
fortunately, are meetings and paper.
The meetings have value, but in most
cases they arz too long and occur oo
{tequently. Further, the mountains of
paper produced, covering all aspects of

the subject, and the ¢fforts to make.

sure everyone gets the proper material
on time wurn a valuable activity into a
hassle. Replacing the paper with a
computer-based file of information ac-
cessible through the network, and sub-
stituting various xinds of telecon-
[erencing for many of the me=tings can
minimize the hassle and maximize the
potentiz| of participative management.

Similarly, programs (o spread deci-
sion-making authority to lower levelsin
the organization require, first, an as-
surance that Lthose now being asked to
make decisions have the necessary in-
formation available to make the deci-
sion and second, that there is a control
system in place so that senior manage-
ment ¢an monitor the decisions made
and the results obtained in timely fash-
ion. Here again, modern office tech-

nologics become a major factor be- -

cause of the ability 1o access informa-

tion through the neta.rk to meet bath

necds.

Thus, managing the changes taking
place in the office cannot be relegated
10 technologists, as happened so often
in the pasi. New developments which
affect operating clfectiveness, or-
ganization structure and management
procasses impact the base business it
self. Managing them is a senior man-
agement responsibility,. Whether the

assignment is given 1o an individual or

a management commiites, senior
management must be continuously in-
volved .in the provess and make sure
that all plans and programs are devel-
oped within the framework of the over-
all business plan.

8

Pitfalls and perils

Technology offers a set of tools to
helpimprove operating. organizational
and management effectiveness. The
challenge is to manage the intro-
duction and use of these tools in a way
that maximizes their potential. As
witk'any important challenge, the road
to success is filled with pitfalls.

In this paper, the impact of aew of-
fice technologies on people has besn
examined by classifying office person-
nel as either technologists or non-

“technologists or senior management.

Pitfalls can be identified in terms of
cach. Inaddition, there are perilsin the
way the eyuipment is applied and in

“the physical characteristics of the ma-

chinery itself. Finally, the ultimute
peril is that the machines, whose pri-
mary purpase is (o improve commus-
nications, will, in fact. producs exactly
the apposite effect. Perhaps il these
pitfails and perils are recognized be-
forchand, they can be avoided or their
effects minimized. .
The greatest pitfall among (ech-

nologists is resistance to technology.-

This paradox is the root cause for much
of the political infighting going on in
today 's offices and for the power strug-
gles which have soinetimes: brought
progress in the use of new technologies
to a virtual standstili, The resistance is
not toone’s own technologics. Rather it
i5 lo other technologies and the way
they arz encroaching an one's turf.
There' is little understanding and

‘even less accaptancez in the tech-

nological community of the changes
taking place in the office, of the con-
vergence of technologies and what that
means. The idea that technologies are

being integrated, that networks will be”

the dominant technology of the future
and that the independence of data pro-
cessing, word processing and other
technologies will eventually disappear
is being fought on many levels, even
inlo senior management ranks:

The convergence of technologies can
be viewed as an opportunity or a threat,
If the latter view . prevails, and tech-
nologists resist chunge, the oppor-
tunities offered by modern office tech-
naclogies will be lost. There is a crying

need for technological leadership in

the office, but that need will not be met
il the resistance to change prevalent
among today's technologists is not
overcome.

The greatast pitfall among non-

technologists is also resistance to tech- .

nology. but the reasons for that re-
sistance are quite different. Lack of

understanding is a factor, fear of look-
ing bad is another, perhaps distaste for

screens, keyboards and other mechani-

caldevices isa third. But the overriding
reason why non-technologists in the
managerial and professional ranks re-
sist technology is the image they have
developed over the years about data
processing, word processing. telecom-
munications and many other office
technologies. That image is one of ri-

gidity, structure, and lack of respon- -

siveness to changing business needs,
Whether that image is deserved or nat,
it exists and has becoms the primary
stumbling block in efforts Lo introduca
machines into the offices of non-
technologists. Nowhere is this phe-

"nomenon exemplified more dramat-
~ically than in ioday's office, where

‘managers and professionals turn down
use of computer terminals affered by
the data processing department and
then go out and purchase personal
computers. The latter may offer fewer

" capabilities, but they come unfettered

by the burcaucracy of the tech-
nologists.

H full advantage is (o be taken of the
capabilities of modern office tech-
nologies,. then this image must be
changed. Technologists must learn o
design systems and set up their ma-
chines in @ manner which fosters Mex-
ibility and responsiveness. Only (hen
will non-technologists in the manageri-
al and professional ranks be willing to
accept with enthusiasm some of the
new offerings.

The greatest pitfall facing senior
management in the future office is lack
of willingness to take charge. to stepin
and apply time-tested principles of
management io the ATice. There is evi-
dence that some senior munagers rec-
ognize this and are taking positive ac-

tion, oftentimes under the banner of

preductivily improvement programs,
to home in on muanaging-the changes
taking place in the office. Sad losay, in
most cases the reverse is true, and re-
spansibility is being relegated to tech-
nologists. Whenever ane hears that the
senior data procsssing exscutive or
some uther technologist has besn as-
signed responsibility for office of the
luture programs, (he question has to be
asked: Was the individual chosen

" based on managerial proficiency or on

technolugicul expertise? If the latter,
then the effort will be subject to the
same charges thul were leveled ut daa
procesaing.in the 60s und 70s — cco-
nomically unmuanuageable. wrapped up
in technology and outside the maia-
streamof the business,
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" Therg are pitfalls, then, in the of-
forts to utilize modern office tech-
nologies most effectively, involving
techriologists, non-technologists and
senior management. There are also
pitfalls in the way in which the ma-
chines are used. The traditional ap-
proach 10 the design of systéms which
use machines is to develop standard
procedures, comparimentalize tasks
and organize work flow to maximize
the efficiency of the machine. Technol-
ogy’s image of rigidity and structure
stems from this approach.

While acceptable in the efforts to
mechanize routine tasks, standard-
ization and compartmentalization are
not effective in the use of machines in
the performance of intelleciual tasks.
Here, the emphasis is on providing an
array of capabilities 0 managers and
prolessionals for them to-use as they
see fit. However, tradition dies hard,
and systems designers still atempt to.
structure machine use, and to prede-
termine who should use the machines,
how they should be used and so on. In
many cases, the design effort includes
proposals Lo structure jobs around ma-
chines. as was done so often in the past.

If modern office technologies are to
fulfill their roles as tools to help man-
agers and. professionals operate more -
effectively. then the decisions about
who uses them and how they are used
must be made by the users themselves
rather than the system designers. Fur-
ther, technology should not be raised
beyond the status of a tool. Jobs should
mot be designed around machines.
Rather, machine systems should be de-
signed so that jobs can be carried out
more effectively, ‘

There are also pitfalls with the ma-
chines themselves, For example. the
terminal with its keyboard and screen
is the imerface through which today's
and tomorrow's office personnel will
access the network and all the tech.
nologies tied to the network. The phys-
ical form of the terminal will un-
doubtedly change over time, butits pri-
mary functions of entering, manipu-
lating and displaying information will
remain the same. In view of the im--
portance of terminals inthe whole field
of office technology. serious consid-
eration must be given to the complaints
that extensive use of lerminals can
cause fatigue, eye irritation, stress,
backaches and other physical ail-
ments.

Unfortunately. these complaints
have not been taken seriously. They are
being dismissed. as symptoms: of job
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fears and resistance to change. Fur-
ther, those studies which have been

- made of the physical effects of working

with terminals have been less than pre-
cise in pinpointing problem areas. But
anyone associated with the field knows
that excessive use of terminals can have
undesirable side effects, Further, a vis-
it 1o a business equipment show will
provide immediate evidence of the dif-
ferences among machines in terms of
ease of viewing, legibility, contrast and
so on. These differences illustraie that
vendors are trying various approaches
to counteract the adverse side effects of
terminal usz, They also show quite viv-
idly that much remains to be done. .

European countries have already in-
stituted work rules designed to provide
relief from the physical problems asso-
ciated with excessive terminal use,
Rather than wait for government inter-
vention, designers of new office sys-
tems should incorporate similar work
rules into design strategies so that the
benefits of terminal usage can be en-
joyed without concern for possible ad-
verse physical side effects.

The last peril is more serious and
far-reaching 1han all the dthers. It is
exemplified in the use of modern office
technologies, but it also has rami-
fications in all aspects of life today and
tomorrow. The peril is-that as human
beings communicate morz and more
through machines and with machines.
they will lose their ability to commu-
nicate with one another. One of the
prized skills in any human or-
ganization is the ability 0 commu-
nicale effectively. It is not easy be-
cause it requires the ability to listen to
the other person, to put oneself in hisor
her placs, to interpret body language
and other indications of reaction and to
present one's ideas in 2 manner which
is persuasive and effective.

Some people seem to possess that
talent naturally, but many do-pot. in
mast corporations, workshops to devel-
op communications skills are an im-
portant part of managerial and profes-
sional training. The difficulty in ac-

quiring those skills and putting them -

into practice is the root cause for many
of the problems encountersd in any
kind of cooperative endeavor, -

In a world where the usz of terminals
becomes more common and one spends
a growing portion of one’s work day
communicating through a terminal
rather than face to face with other hu-
man beings, there is a very great dan-

" ger that communication: skills will

atrophy. The phenomenon can already

be observed at video arcades, among
personal computer .buffs, in. pro-
gramming departments and through-
out other high technology entitles.
Eventually, the ranks of those who pre-
fer to talk to machines.rather than to
people may graw to the point.that
group endeavors, which are a ey ele-
ment of business operations, will be-
come almost impossible to organize
and manage. Teamwork, participative
management and other group-oriented
practices will sufTer greatly. (See-box.)

This machine versus human com-
munications. phenomenon is not. con-
fined. 1o the office but it is of vital con-
cern to anyone-who is attempting ta
manage the introduction and use of
advanced technologies rather than let-
ting them come on the scene willy-
nilly. Technologies which augment the
intellectual activities of human beings
affect human behavior. That fact
should be a cornerstone in developing
plans for the futurs. office, in order to
ensure that the effects are not adverse.
The objective should be to use ma-
chines to augment communications
skills rather than diminish them.

ls it worth it?

The introduction. of advanééd tech-

- nologies into the office will have a ma-

jor impact on-office personnel, Tech-
nologies will find themselves lifted
from the security of a single technology
into a world of networks. Non-tech:
nologists will discover that: responsi-
bility for making optimal use of an ex-
panded array of new capabilities is
theirs and not that of specialists. Se-
nior managers will be faced with man-
aging changes inorganizational strate-
gies and methods of management. All
of this will be accompanied by perils of
substantial magnitude and myriad pit-
falls along the way. ‘

In such an environment, one has to
ask the question, is it-worth it? Why -
disrupt office operations, undergo the
traumas of change, take the chance of
alienating people and not only rock the
boat,.but perhaps sink it? What are the
benefits? The answer is twofold. The
first is that the changes-are going to
happen, like it or not. A technological
tiger is looss and cannot be contained.
The potential of .the marketplace and
the forces of competition will result in
the introduction of a bewildering array
of new machines with constantly ex--
panding capabilities. One can-attempt -
to manage these technologiesin an in-
telligent way, or one can let them pour
in haphazardly. But there is no holding

back the tide.




The second answer is that modeen
office technologies, properly intro-
duced and managed, can provide ex-
traordinary benefits. They can speed
. upaceess ta information and the move-
" ment of information. They can taks
over routine office Lasks, leaving office

personael with the challenge of han-

dling more intellectually stimulating
tasks, They can provide managers and

professionals with an array of capabili -

lies 1o help improve productivity and
operating efficiency. They can help

. improwe the economic viability of the
offics and its contribution to the dot-
tom line, - ‘

. Of even greater importance, modern -

office technologies can help expand

* buman patential: Their ultimate value

is not just in doing things more &ffi-
ciently. Rather, it is in helping office

personnel perform better in their cho

sen lines of endeavor, helping them be
better planners or analysts or manag-
ers. Looked at in this light, the office of
the future is a place of intellectual

stimulation, of personal growth, of ex-’
citement and of challenge. [ts ey in- -

gredients are people whose skills have
been augmented by a powerful array of
new tools. Its success will depend on
how well those people cope with and
manage Lthe process of change.  wxoo

John J. Connell is the founder and
executive director of the Office Tech- .
nofogy Research Group, Box 65, Pas-
adena, CA 91102, and a well-known
author and speaker in the Office of the
Future field. The Group he heads is an
international association of executives
from more than fifty major corpora-
tions in the United States, Canada and
the United Kingdom who are cor-
cerned with the organizational, behav-
ioral and managerial implications of

. introducing advanced technologies ine

1o the office.
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' BY MICHAEL HAMMER AND JAY S. KUNIN

“Productivity’ is currently the most popular word in the office automation
(CA) lexicon. Not a week goes by without an announcement of some device,
system, technique or concept guaranteed to improve your productivity or
that of your office, secretary, manager or even your entire corporation.

Productlvity is a buzzword that has no inherent meaning — it means

whatever the user wants it to mean. Does increasing the number of docu-
ments prepared by an office improve that office’s productivity? Does the
use of electronic mail really enhance ‘‘managerial’’ productivity? If so,
how? :
- The traditional approach to office automation focuses on the basic tasks
customarily associated with office work: typing, communicating, filing, re-
trieving information and so on. QA technology is used to make these tasks
more efficient and accurate, and productivity is measured by the volume of
these tasks performed. _

However, there is a fundamental flaw in this viewpoint: it mistakes
means for ends, artifacts for essentials. It looks at office work in a vacuum,
without any business context, and assumes that an enhanced capability to
perform rudimentary office tasks is ipso facto improved productivity.




" { believe, however, that office
work |s a misleading concept, its
automation (s not a worthwhile
abjective and the term productivi-
ty is fundamemntally inappropriate
in most offlce environments, Of-
fice tasks are not ends (n them-

selves; they are only means fo-
achieve business objectives. In-

¢reasing the efficlency with
which these tasks are performxed
13 only of interest If it improves
the business function and not
just the information handling
capabtlities.

Office automatlon, narrowly
Interpreted, ts only one compo-

nent of a much larger and more.

important enterprise: the (m-
provemeant of organizational per-
formance. The real objective of
QA I3 not the installation of auto-
mated systems (nto an office en-
vironment, but the enhancement
of the business objectives of the

" organlizatlon, using new technol-
ogy only when and where {t {3
appropriate.

f n office exists to tmple-
A ment somle busliness
* functions that can be

expressed in terms of the goals
and nesds of the larger organiza-
tton. If it does not function as
such, the offlcé Is a candidate-for
elimination, not for automationl
In Implemerting an office system.
the first queation must be, "What
Is the nature of the business
problems this offlce {s facing?™
What are the implications of
this functlonal approach for the
elusive definitlion of office pro-
ductuvity? First. the curreat pre-
occupation with managerial and
professional productlvity Is a
search for the aaswer to the
wrong question. Besldes the fact
that no one has devised a satls-
factory way to measure this con-
cept, the very aotion of
productivity is misleading in a
managerlal context. As opposed
to a production line worker, a
manager does not have tanglble
oulput with Intrinslc econamic
vajue. Two memos are not necss-
sarily twicz as valuable as one
memo. Further, there (s no partic-
ular reason to belleve that rudl-
mentary tools such as elegtroalce

mall will have any bearing on an
individual's real productivity,
even when these tools can be
showm to save a certain number
of minutes of that tndividual's
time. l3sues of time recapture,
working styles and technological
tools that encourage their own
overuse determine the real impact
of this kind of automation.
Second, this functional per-
spective has consequences for
planning and implementation.
The principal goal of the QA plan-

ning effort then becomes not the

establishment of a timetable by
which the latest technology can
be introduced into thie company,
but a strategy by which office sys-
tems can contribube to the im-
proved . operation of the
company's business activitles,
Planning and Implementing office
automation will then be based
upon a thorough understanding
of the characteristics; activities
and needs of the organization.

Every office In the organization
Is unique and must satlsfy a spe-
cific set of requirements (n a spe-
cial set of circumstances. As a
result, no approach. particularly
if based on the least common de-
nominator.of office work — word
precessing, communications.and
saon — will be appropriate for all
offlces. Nor I8 there much to be
galned from aggregate analytic
and planning techniques based
on an assumptlon that benefits
srill accrue to broad classes of of-
[lce personnel as a result of using
generic office tools.

any different constitu-

pany must be nvolved
in the planning process. The com-
pany will beneflt from these per-
spectives and expertise and will
also ensure that these groups fe=]
they have contributled to the plan
and therefore have some stake i
{ts successful reallzation. Offlce
automnation is not an activity that
can be imposed on an uawilling
organization: both line manage-
ment and staff must participate.
(t i3 also necessary to prove the
beneflits of offlce automation on a
relatlvely small scale before at-
tempting to get senlor manage-

encies within the com- -

Page 2 af 1

ment to commit to a grand plan.
“Increased avallability of Infor-
matlon’ Is toco vague and insub-
stantial a reason to convince
management of the validity of the
OA concept and the virtue of (-
vesting n it. Senior managers are
understandably skeptical about
committing ta every new fad that
affliicts the information systems

fleld and wtll demand prior dem- .
onstration of valldity and

practicality.
The key initial step n the de-

velopment of an office systems.

plan is therefore the implementa-
tlon of one or more ptlot studtes
(sometimes Known as model of-
flces). A pilotis not an expertmen-
tal enviroament (o which new
and unfamiliar technologles are
tested. Rather, it Is a protatype of
the larger scale automation effort
that s to be applied throughout
the {irm.

The pilot begins with the selec-
tlon of a unlt to serve as the site
of an effective demonstration of
the benefits CA-can bring to the
company. A study s then made of
this unit to ldenttfy its real needs

and to determine how automation .

can address them. This study s
then followed by a smali-scale tm-
plementation effort to demon-
strate the beneflits can. (n fact, be
reallzed and (o assess Implemen-
tation costs that might actually be
lncurred (n a productiona
environmere.

he results of this study

) provide the basic infor-
mation needed for (ulf-

scale planning: an understanding
of business operations, an Identi-

ficatlon of the objectives for CA

- techniques that can be applied in -

addressing the needs of business
units and an appreciation for how
and to what extent objectives can
be realized.

A secondary beneflt of the pi-
lot/prototype approach is that'a
successful nitial effort can have
substantial {mpact throughout
the company. [t can ralse the
credibility of the QA group, espe-
clally In sttuatlons where the data
processing organlization has a
checkered track record and repu-
tation. When other units see the
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success the pilot organization has.
had with its system, they will be-

gin to agitate for their own Instal-
lations. This will greatly simplify
the problem of disseminating an
understanding of and an enthust-
asm for GA within the firm.

The concepts summarized here
are not speculative or controver-
sial. They have teen demonstrat-
ed in practice by many firms that
understand the capabilities of of-
fice systems technology, but rec-
ognize (ts limitations as well.
With an emphasls on business
mission and function and an in-

_volvement of the user group, of-:

OVERVIEW '

flce automation and productlvity

- can mean major improvements In

the ways offices achieve thelr
objectives.t (e}

Hammer and Kunin are with
Hammer and Co., a Cambridge,
Mass.-based management con-
sulting firm that speclalizes (n
the {mpact of new technology.
Hammer (s also an assoclate
professor of computer science at
MIT.
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Wonderous new

computerized tools
already moving into

execuitive suites

U.S. business has turned to electronic
processing of office functions to in-
crease productivity. In 1982 alone,
makers of office systems and equip-
ment project $17 billion in sales, and
the industry has sustained a growth rate
of almost 30% dunng the - last three
years.

. sors, and display terminals are replac-
ing such traditional tools as the type-
writer, mail pouch and file cabinet. The
need for putting information on paper is
diminishing, due to electronic alterna-
tives such as video display terminals
(VOTs) and voice. mail- and message
systems.

For managers. the changes will not
effect what they do as much as how
they do it. Exedutive terminals with
computational, scheduling, graphics
and modeling capabilities will help pro-
fessionals raise their productivity.

Electronic typewriters, word proces-

Execunaut or Not?

Last year, the term “execunaut” was
coined -to describe senior executives
who make utmost use of available tech-
nology to enhance. their decision mak-
ing capabilities; who actively seek out
and develop ways to make themselves
and their subordinates-more effective,
.using thie new electronic hardware and
software that is becoming more and
more available.

Some of these executives virtually
plug- into their management systems
the way Appollo crewmen plug into
ther life support systems.

Reprinted with the special permission of DUN'S BUSINESS MONTH, Magch' 1982.
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Others, who would almost certainly
object to -being called execunauts,
maintain a clean desk in a traditional
execulive office environment,. letting

subordinates handle the hardware. But .

their information has been developed,
analyzed, compared and prepared for
them in - easily- readable form—using
computers, high speed copier’duplica-

tors and the host of other electronic: of-.

fice machines that have revolutionized
the gathering, processing, utilization
and storage of management mforma«
tion in fess than a generation.
Either way, they represent the lead-
ing edge in management technology.
The bare desk, with no electronic

presence other than a telephone and a’

dictating machine, is still considered

the ultimate in executive style in many-

companies, but the work station (new
name for a computer terminal with a
keyboard and video display screen) will
eventually be as ubiquitous as the tele-
phone (possibly even replacing it). and
the executive who can't handle a key-

board will be-as rare as the one who-

can'tread a balance sheet.

New Era Managament Tools

The management tools of the ‘pre-
electronics era were primarily intellec-
tual ones. A senior manager's main job
always has been to analyze situations,

review options and make decisions -
based on this’ analysis and review. -

Thus, management training has always
concentrated on incr2asing the manag-.
er's intellectual capacities, on teaching

op 118
" Page 1 of 4

him/her-to think like an executive. Man-
agement. “hardware” was limited to
legal pads, status pen and pencil sets,
and an inobtrusively desngned dicta-
tion machine.

No more. Now executives have avail-
able off+the-shelf hardware and soft-
ware-toals that actually extend intellec- *
tual’'capabilities. They cannot think for
the' executive. but they can. provide
more, better and timelier information”
that can make perceptions more accu-
rate, deliberations more incisive and
decisions more correct.

Computers—Ali the new manage-
ment information and management

. suppont systems currently installed or.

being installed in business and industry
are computer-based and/or computer-
controlled. The world of computers has
changed. radically within the last five

_ years, but the shape of the computer

industry as it will effect non-technical
computer users over the next few years
has defined itself rather clearly.

What used to be called "mainframe”
computers—the ones that filled entire
glass enclosed and rigidly climate con-
trolled rooms-——are now . labeled
“super-computears,” and they are super
indeed in processing and storage
power and in cost. These huge com-
puters are so sophisticated, ‘and so
expensive, that they are still mysteries
to most executive computer users.

What used to be called "mini-com-
puters™ are starling to take over the job
of "central processor” that the "main-
framas” have lraditionally hlled at cor-
porate computer centers. And the so-

B

.Copyright 1982, Dun & Bradstreet Publications. Corporation. .

Gtk e [



op 113 ELECTRONIC QFFICE SYSTEMS

I e R i T

called “micrecomgputers,” the units
ariginally developed to decome "ger-
sonal computers,” are deing affered in
canfigurations as gowerful in function
as the old minis. The functionat param-
aters of the comguter have improved
dramatically from a usar’'s paint of view,
in that they hava grown mare effigient at
the same time that they have gottan
mare compacgt and less exgensive,

But the average executive user
neads NQ mare advanced knaowiedge of
camputer tecnnalagy than does the air-
ling passenger nesd {0 knaw the laws
of aerodynamics,

These are (ha tasic facts an execu-
tive needs tq know about his ¢amputer;
1. How mugh processing powear dees it
have, sxpressad in oytas of internai
meamary? (Minimum practical size for
management agplications seems to de
around 32.0CQ bytes of internal mem-
ory.} 2. How much interagtive externai
storage capacity dces the sysiem
affer? (15t sufficient 1@ nald all the infor-
maan racards that must de sicred and
grocassad for 2 specific application?)
3. Argtne input and output mechamsms
of the system (usually xeyvoard and
videq diselay anad/or hard capy grinter)
sufficiant 10 f2ed Nto and axtract fram
thg systam the nformanon nesdad in
the format hat dest suills ms nesgs?
4 Is {here affordacie soiware that al-
lows the computar 10 nandle informa-
hon processing reguiremeants?

Terminals—Zxecutivas (0day must
dacide wheather or Nat they want 2 com-
putar lerrminal at their desiks, a1thar ane
that links into a central procsssor or
_gerhaps a persanzl computer. (Mast

persanal comgutars Big snaugn for of-
ficeg use can be usad as tarminals, as
-well))

This often tecames a matter of 2xac-
utive style. Some sanior axacutives dis-
like an slectronic prasance in their offi-
c2s, sither for r2asons af decar or
bacause they feel uncomicrtaote with
computars.

Exaculive rasisianca (o iarminals-at-
desks is 2asing, newaver, and most
sarious thinkers in the field of manage-
mant thadry now assume hat z2il wnite
callar. managerial and axecutive sm-
ployees at medium 'q large size com-
panias will eventually have their own
dasklop terminals. Many, in fac:, will
have "zlectronic wark satiens” insigad
of desks.

In aadition to ward processing, wnich
is primaniy intended lor sacrataries,
wark station siatien izrminals can be
used for slecironic mail (sending

Taen e B e A e,

memas, elc.. 0 other terminals), for
gleatranic calendaring (which can help
arrange mestings Dy a computer 3¢an
of times when all parti¢ipants are avail-
abie), far retrieving data in cantral com-
guter storage and plotting that data intg
graphs and charns for analysis and dis-

play, and for siactronic filing and re-

trieval of decumentary material.

Paul A, Strassman, vice president,
Information Products Group. Xerox,
leld 8 masting of senior research axec-
utives last year that the projectad popu-
lation of slectronic wark stations dy
1990 will Be in the range of twenty-five
ta thirty rrullian, up from some thrae mil-
lionn 1981,

Softwars—Computars  are  jusi
worthless Boxes of slecironic circuitry
without the software whicn telis them
what to do and haow ta do it, One of :he
great strengths ashind the amazing
growth of Tanay:Radio Shack's TRS-30
saries of personal siz2 computers 1S

inat the campany has encourzged dut- -

side software firms to cavelcp apphea-
tions saitware for #s computars. The
camgany zcwally arints a huge direc-
tory of firms afienng sokware for usa
with all mecais of the TRS-30. Mucn of
thus software is diracily compatiive with
packages that Radio Shack.sells. nut
Tandy was smart enqugh (o raalizs frem

the heginning that lack of use cpportu-

niles would limig sales of computers
and compurer accsssories and
supplies,

There has been resistanca 1o this
aeproach gy what had 9egn known 23
the "mainframe manufaciurars.” Hut
mare and mors of them are autherizing
non-pragrigtary software gackages for
use on (heir systems, Thay still davelop
and sell their gwn standard softwara
packages. of course.

The result is mare gcod sofiwars for
many zpglicaticns han would nave
ceen imagined aven twaq years ago.
The sofiware is available, Toth as hick
gaper. documents (the instructions of
which must be handcaded ino the
compuler), and 2s lape cassaftas and
disks, on which the instructions ta run
ine computer ars racgrdad much like
music an audio tapes and racards and
which are “giayed” into the computer's
memary.

How imQortant softwars is lo the 2x-
acutive, as an informaten usar, will te
described inine arefilas that follow,

. Teleconterencing—This zgplicaticn
has Been sa!eng in coming that many
peaple den’t Selisva in it anymcrs. 3ut
deileve! 8ig companies and govarn-
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ment agencies are installing video tsle-
canferance reams in offices at strategic
logations, and lelephone conference
haokups nave bdeen used lor years
(American Airlines has a teleghone
canference hatline, far instance, o haip

solve such problams as schadules

messed up Qy weather conditians,
atc.). The high cost of energy and other
ourgeoning lravel expenses have
tegun o make the casts of lelegsn-
ferences feasidle for many types of
inter-cegional mee<tings.

8y the turn-of-the-cantury (2ng ger-
haps befaore, now that Ma 3all’'s ‘Wast-
ern Electric manuiactunng division can
adopt a mare aggrassive markating
posture due 10 the AT&T settlamant)
person-la-gersqn video mestings wil
have gegome the norm. The vidag dis-
play lube of your comguter terrminal
alsq will de fittad with a ¢zrmera. You will
e zble to laok associatas in the sye
frem across (he country as 2asily as f
you were across (he reom.

Graphles—Caomgutars have long
ceen zn igeal tcol for assemaling
masses of infermanon and ihen refining
tha information ay analyzing, comoar-
ing and svaluating i, even using this

upgracded computer nformaton 0
make educatad projections of provagil- -

ities tasad on availacte data,

Recant advances in  comgputer
graphics, including cclor grapnics,
have made computars an incraasingly
valuable tgol for this gurpose, allowing
the sxacutive to brzak information
dawn 2and reassembie it in & variaty of
grapnic formats that can add new
meaning andimpact G the analysis and

" evagluation grocedure —and grovice

greater impact for final gresantations at
the same time.

Data Caoammunications—This :s the
racidly 2dvancing zrt of linking the (il

. spectrum of inigrmaticn ~ processing

lQols tagather, aither gy coaxial cable

cr over i2legnoneg lings, 10 2nanle usars
{0 grocess znd communicate infor-
mation on a shared circuil Dasis wilh

other information grocessars andfer
arnmunicaters,

Almaost svery type of office sguio-
ment, aven copiers and diciating ma-
chinas, thegratically can ge linkag inio
cempletely intagrateg office and infcr-
mation managsment systams usig
agvancad natwark farmats. Companies
of all sizes ars prasanily installing sueh

netwQrks, of are glanning for them,

* The comoanies ccing sa 2re largaly
safiing uo heir own aefwarks using aff:

'r -snelf hardware and saif-davsioced |




software. Qnly recertly have the com-
puter manufacturers begun 10 deliver
an their indial promises of slegantly
architectured netwarks for information
processing systems.

Datapoint  Corporation  recently
began offering systems capabilities uti-
lizing bath its ARC coaxial cable net-
wark and an advanced digital PBX sys-
temit calls ISX. It-says its first combined
system installation is being installed
now, and will pravide seven fully com-
patible office functions, communicating
with each other by means of:

B Conventional twisted pair build-
ing wiring.

® AAC coaxial cable netwarks.

m Qptical and microwave commuri-
cation links. .

| Comman carrier connections.

I18M, Xerox, Data General and Qignal
Equipment Ca. are amang the leading
tirms that oifer varying degrees of ag-
vanced integrated infarmation orac-
essing capabilites.

Traditional Office Equipment—
Some traditional oifice squiomentis nat
being replaced. but is baing upgraded
and coritralled by “microprocessars,”
vary small comoutars dedicaled o just
one persan. This is the case with cogi-
ers and dictating machines, for
instance.

Cogoiers become mare saphisticated
gach mode! year, 10 the point where
they are now faster, deliver belter qual-
ity copies and are cheaper than they
used to be (for comparable quality).
They can even diagnosa their own mal-
functions and give the operatar instruc-
tions as to how ta fix them.

Oictation maghines are smaller, eas-
iar o use and, again, computer con-
trolled. Central dictation systems. have
been developed that zllow the sxecu-
live to dictate, by phane, {from any loca-
tion in the warld with the assurance that
the dictated material will te typad cut
as s00n as the sacralary or a pool typist
cangstioit.

Microfiim equipment, far from being
replaced by compuler storage, has
been comguterized itseif, and is deing
used o augment the capabilities of
computer storage systems, Eastman
Kodak. 3M and cther leading firms in
this field introduce new comgputerized
microfilm  technology almost every
morth.

Furniture—Some thinkers look for a
change in affice furniture design within
the next generation. Telephones will b
built into computer terminals (they are
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alceady being built intq consumer tele-
vision sets by Zanith), and terminals will
be built into desks. Norman Weizer, a
camputer specialist with Arthur D. Little,
Inc., Cambridge. Massachusetts, sees

~a variety of execulive work stations

coming within 10 years: "Decision mak-
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ers may only want only a basic terminal
to pravide them with 2ssental informa-
tion from the cantral database. Exequ-
tives at lower levels who are writing ce-
ports far top management will want
mare elabarate systams to produce the
detailed information raquired of them.”

Some Cases in Point:

The best way to understand the present
state of management information and
support systems is o examine haw
same typical firms are using them.

U.S. Trust's Executive Information.

Cantar—Qld money and new technal-
agy mest daily at 45 Wall Street, in the
executlive offices of United States Trust
Comgpany of New Yark.

A New York state chartered bank and
trust company with assets of over $2
oillion, U.S. Trust has managed some of
the largest estates and lrusis in Amer-

ica since it was founded nearly 130
years ago. Now it is managing them-

electronically. The bank has used com-
puters for years for the traditional gen-
eral accounting, hookkeseping and rec:
ord storage apglicalions normal to a
large and sucgessful financial institu-
tion. 8ut computer power is being
brought right into the axecutive suite
through a unique combination of exec-
utive software and strategically situated
color graphics terminals,

Joel Abramowitz, senior vice prasi-
dent of U.S. Trust, is an econamist by
education and a computer expert by
career circumstance. Two years ago,
he and associates fram his firm at-
tended a seminar or axecutive informa-
tion software given by I18M far some of
its larger customers. The seminar made
them reaiize that much of the infarma-
tion routinely generated and stored in
their comgputer operalions 'would be

mare valuable if it could be aggessad -

as needed by nan-comgputer managers
to generate cusiom repons and used
for general teview and analysis; man-
agement modal duilding, even in build-
ing a separate accounts file for sach
manager.

Already enjoying a fairly well aute--
mated office at the clerical level (ward.

grocessing, &tc.), U.S. Trust alected to
install what it cails its “information cen-
ter" at the vice grasidantial level, mak-
ing it true “management tacnnclegy.”
rather than just “office autarmnation,”
accorging 1o Abramgowitz.

Pater C. Arrighelti, vice president
and controller of the. bank's Assets
Management Grougp, worked closely -
with Lais Kotel, project manager lar the
information center, to set up custom-
ized management saoftware basad on
ADRS Il (A D=panmental Repacrting
System), and other software packages
from 1BM. Arrighetti warked “hands an"
at the 1I8M model 3279 color display ier-
minal lccated in his depanment until he
was sure the system could give manag-
ers the information they needed in
whataver farm they might request (even
as a saries of calor geaghic chars, if
necessary). Now he is contént to let .
assistants access the systam o his
behalf and he ancourages managsrs
and their staffs to use il freely.

Radney I. Weoads, seniar vice gresi-
dent, director of Marksating, nates that
the information cemler grovides infor-
mation that allows both line and staft
officers of the bank to follow dusiness
mare closely an a daily basis. He says,
“The information caMter has put Us in a
pasition where we can grojec! trends
rather than react to them. And we're nat
stuck with any ane format. We can call
ow as much detailed informaton as
necassary, within account sequrity con-
straints, to review, analyZs and saive
oroblems cn an individual basis.”

The infarmation center is so new that
executives dan't yet all have thair awn
terminals. At the moment, they use cen-
trally located color graphics terminals.
8ut as use grows. the necessity for a
tarminal at most desks is foresesan,

Wired-In exacutive at Arthur D.
Young—Carl O. Liggio. senior pannar
and carparate general counsel for Ar-
thur O. Young, the naticnal accounting

‘and management consulting firm, is a

true execunaut. He uses a tslephcne
neadsat in his cfiice o fres his hands
for his computer keyboard. He ac.
cesses his computer files as he talks
with clients, asscciates and sudordi-
nates. He oncs microfilmed some
120,000 pages of documents and wark
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papers on a single casa and reviewed
them with a portable microfiche rgadar
as he flew back and forth between Naw
" York and San Francisco. As he says, "1
like to be prepared.”

£ach of the sevan lawyers on his staff
has his own terminal and keyboard,
accessing
which maintains over 3,CC0 active files
on matters on which his staff advises
the firm. He says, "Same of these files
arg craoss-referenced under fiftean or
lwenty different sub-topics. Maintaining
a manual system for handling our work-
load would be out of the question.”

Hs is installing an Apple personal
computer in his home that will commu-~
nicate with his Micom office central
processar. The home computer as an
extension of the office is a natural trend,
he believes, Liggiois sold on executive
computer power: "It has increased my
praductivity and my efficiency, and it
has cut down substantially on our de-
panrnental patential for errors.”

a Micom minicomputer .

Charting Saies at Rorer—William H.
Rorer, inc., Fort Washington, Pennsyl-
vania, has installed an infermation cen-

ter capability for its ethical pharmaceu-.

tical business that is similar in cancept

to the one described at U.S. Trust. How--

ever, it is used primarily to generate
marketing reports, Every facet of
Aorer's business (product brands,
competitive praducts, major accounts,
wholesale accounts) is tracked by com-
puter, and this data is regularly re-
viewed and "massaged” by Rorer ex-
ecutives, wha compare doth regular
tabular report material and the same
data provided in contrasting chart
farms (bar chans, pie chans, surface
charts, ete.).

“The charts drive home our real posi-
tion with each product and in'each mar-
ket mucir mare vividly than tabular ma-
terial can do,” says Edward T. Croks,
Jr., director of trade sales for Rorer. "In
fact, we have found this format so use-

ful that befare we make our annual ousi-
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ness review visit to each major account,
we actually prepare computer printouts
of all this material for each client em-
playee in the review meetings. Wa find
that it nelps both us and the customer
understand our mutual sales resuits for
the pravious year and projected sales
goals for the coming year. We reach
agreemeants much faster, and it already
has helped improve our sales.”

Cradita: Paul Neumnan, former business
ecitor and financial columedst for The Cin-
chinati FPost, writes extensivaly on e
subject of offica lechnology. This articke
‘was written and edited on a TRS-30
Model It computer using SCRIPSIT word
processing softwars. Neuman (spors
that he also does budgats and financial
model buikding on his computer using
VISICALC software, and manages his
database using PRCFILE software, all
from Radio Shack.
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The substitution of telecommunica-
tions for transportation Is heid to
have major potential for increasing
energy cofnservation within the
USA, other developed nations, and
even developging nations. This
article is the first of a two-part re-
examination of the substitution
hypothesis based on research and
experience of the past decade. This
part examines the theoretical
potential of telecommunications—
transportation  substitution for
energy conservation, and reviews
recent research both on public
attitudes. towards substitution of
telecommuntications for travel and
on the operational experience with
substitution experiments in organi-
zations. Part 2, which appears In the
June 1982 issue of Telecornmunica-
tions Policy, examines the major
factors which influence whether
individuals and institutions will in
fact choose telecommmunications
over travel, and then discusses
government policy which could
faciiitate telecommunications sub-
stitution for travel,

Keywords: Telecommunications;
Transponation; Energy

Reprinted from TEL’COH&UNICATIONS POLICY, Vol 6, No
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Telecommunications/
transportation
substitution and energy
conservation

Part 1

Kenneth L; Krae_mer

The USA, as well as other developed Western countries. is increasingly
characterized as an ‘information society™! in which from 40 to 30¢ of the
workforce is engaged in storage. transfer. or manipulation of data in
‘information industries’ such as banking. finance. insurance. education.
the media, and government.? Many of the workers in these information
industries travel daily to and from business centres, often in centralized
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business districts, to interact with other workers and with some com- -

munication or storage system, such-as a computer, the mail, or a filing
system. Many workers also travel from one city to another to conduct
'business meetings' .(conferences, meetings, seminars) as part of their
business, professional, or educational activities.

Many of the jobs and many of the business meetings do not inherendy

require face-to-face interaction or the performance of physical services
necessitating a common physical location. Moreover. advances in in-

formation and communications technology provide the capability of -

substituting various modes of teleconferencing (computer conferencing.
telephone conferencing, video conferencing) for.intercity travel. and
various modes of teleworking (remote computer terminals, word pro-
cessing stations, teleconferencing, telecommunications-based neigh-
bourhood work centres) for intracity travel, thereby offering the poten-
tial for substantial reductions in unnecessary face-to-face contact. Such
reductions in travel, achieved throughout the information industries or
some proportion thereof, could in turn have major poteniial for energy
conservation? within the USA. other developed nations. and even

- developing nations.*

This highly intriguing argument has been the subject of major national
and international policy discussions during the past decade.? [t also has
been the subject of technology assessments. and other studies of the
potential of telecommunications—transportation substitution for increus-

ing energy conservation, and of numerous experiments with telecon- -

l, Ma:ch 1982,
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I'Enerqgy conservation' refers to energy
savings resulting from greater efficiency or
direct reductions in energy usage.

‘The usual argument for subsdtution of
lelecemmunications for transgortaton goes

beyend energy conservation in the case of

develaping countnes, The notion is that the .

maovement of information rather than
peaple provides a way in which develoging
cauntries, wnich haye not yet made extan-
sive lransportation investments, can
simultaneously reducs the need for energy,
matenals, and capital-intensive transgon-
ation systems (R.C. Harkness, and J.T.
Standal, Telecommunications Alternatives
to Transportation: A Contributon (o

Sustainavble Economic and Social Inters .

actions, Stantord Research Institute, Menla
Park, CA, 1976). it rests upon the critical
assumption that as develcping countriss
© medemize, their workforce will underga
dramatic growth in the information sectcy
similar to that which s occcumng n
developed countries, thereby creating
greater demands for tusiness tavel and
cammyting. This asswmption has not been
critically examined or supported by
empirical study as yet,

$Seq, for exampie, the final report of the

Natiorial Transportation Policy  Study
Commission, Natonal  Transportaton
Policies Through the Ysar © 2000,
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ferencing and teleworking in the' USA, Western Europe, Japan, and
Australia. Discussions, studies, and experiments carried out in the early
1970s were largely inconclusive. While they tended to demonstrate that
there was theoretical potential for energy conservation through the
substitution of telecommunications for transportation, they also indi-
cated that, in reality, individual attitudes, limitations of the tachnology,
organizational and governmental policy, the structure of cities, and cost
factors operated against achieving the potential in the short term.

The purpose of this two-part article, prepared nearly ten years after
these earlier discussions, studies, and experiments were started, is
threefold: '

® To re-examine the theoretical potential of telecommunicarions—
transportation substitution for energy conservation.®

® To review recent research both on public attitudes towards sub-
stitution of telecommunications for travel and on the operational
experience with substitution experiments in organizations.

® To outline the factors influencing substitution, and the public policy
instruments that might be useful for increasing the likelihood that the

potential of telecommunications substitution for energy conservation

might be achieved.

Although reference is occasionally made to studies in other countries, the

primary focus of this article is on developments, research, experiencs, .

and policy in the USA.

‘Methodology

This article is an original synthesis based on existing research and publi-
cations on telecommunications—traasportation substitution. The majoc
methods used in performing the study were: library search and com-
puterized file search at the National Technical Information Service
(NTIS) and the Science Information Exchange (SIE) for recent published
work and ongoing research; collection and review of all published works;
systematic evaluation of published works; and synthesis of findings from
existing research.” Data were also collected on organizational experi-
ments with teleworking. Telephone interviews were conducted with
business and governmental organizations currently experimenting with
various forms of telework, mainly involving computer programmers and
word processing operators. The purpose was to gain preliminary inform-
ation on the operational experience with these efforts so there would be
some data roughly comparable to data on teleconferencing. Although by
no means comprehensive, nor representative of the range of such experi-
ments, the telephone interviews revealed that almost none of the experi-
ments are being conducted in a systematic fashion that would yield useful
results,

Telephone interviews and personal interviews were also conducted
with federal, state, and local government policy makers to discuss existing
and potential policy mechanisms for encouraging substitution of tale-
communications for transportation. The literature on diffusion of inno-
vations was reviewed for general policy guidance with regard to the
conduct of demonstrations and experiments with new talecommuni-
cations technologies, the promotion of greater telecommunications tach-

nology use, and the introduction of new telecommunications technologies-

into organizations.
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Washington, DOC, 1979: Richard M.
Qbermann, Marcel J.Zobrah and Robent S.

" Hentz, Initatives for Conserving Transport-

ation Energy Through Telecommunica-
tions, The MITRE Corporation, McLean,
VA, 1980.

sSubstitution of telecommunications for
travel will have other impacts, such as
those on working lite, urban structure and
torm, and the lransportation industry.
These are not.examined here except as
they relate to energy conservation.

The literature search revealed several
interesting findings about the state of
research in the field. First, the ssarch- ot
NTIS files revealed nearly all the important
works on  the telecommunications—
transpontation question, and the search of
SIE files revealed nothing-there are

“currently no ongoing studies in the SIE files.

While this does not mean that there are no
studies ongoing, it does suggest that they
must be few because the SIE files usually
are an excellent source of information
about research in progress. This is both an
advantage and a limitation -for this survey
article. The advantage, confirmed by letters
from other researchers in the field. is that
the database for the dricle is indeed com-

. prehensive. The disadvantage is that most.

though not all, -of the studies were
conducted during the mid to late 1970s.
Thus. some of the findings might be outl of
date. This is essentally true of the
theoretical studies of . potential. energy
savings from the substitution of tele-

Source: R.C Harxness. Technology Assessment
al Telecommurications/ Transpqrtaton “Interac-
wons. Yol 1. Stanford Research Institute. Mento
Park, CA, 1977. Tadle 3, p 40.
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Potential for energy conservation

Telecommunications technologies of interest

There is an impressive array of telecommunications technolomes and
services rapidly becoming available in the USA and other Western
countries (Table 1). The specific technologies of interest in the
telecommunications—transportation question vary depending upon
whether the object is to substitute telecommunications for meetings in
person or for commuting to work and shopping. Technologies for the
former purpose involve various modes of teleconferencing, whereas the
latter involve various modes of office automation (supporting work at
dispersed locations in satellite business centres. neighbourhood work
centres. or the home) and teleshoppmz (shopping from home via tele-
communications). The two categories are not without overlap. Many of
the technologies which can be used as alternatives to meetings in person
also can be used to facilitate teleworking and teleshopping.8

Today, there are three basic electronic alternatives to meeting in
person: video, computer, and audio teleconferencing. The essential dit-
ferences among these three media are the differences among visual.
typewritten, and voice communication. These fundamental character-
tstics are not likely to change in the near future; but new capabilities will
almost certainly be added which will create hybrid media between the
categories. Moredver, the media probably will become more accessible
as public teleconferencing services are expanded.* The alternatives to
paper-based communication and information handling in oftice work are
many and diverse. and .can all.be classed under the heading of office
automation. Each of these four media - video. computer. and audio
teleconferencing. and office automation - is shownin Table and bneﬂ\
described below,

Table 1. Classification of telecommunications technologies.

Communi« Form of Established )
cations signai services New sarvices.
Person-to- Simpleccde Radio paging Development of paging devices
person signal . :

Voice Standard telephone Audio teleconferencing, induding
service, mobile radio and  loudspeaking telephone 1eg
radiotelephone services  speakerphone) and mu'tipuint

telephaone conferencing.

Moving picture - Videotelepharie {eg Picture-

visual phone?), video teleconferencing.

Stillimage Facsimile’ Slow-scan video (egtor confer- -

visual . ence graphics), facsimile,

Text Telex/TWX Compuler message/keyboard

leleconferencing systems, nter-
. connection of ward processing |
" typewriters.
Person-to- Alphanumerc Data links trom tele- Extensive use of computers {or

routine office. automation inclug-
ing text editing. informanan
storage and retneval. eic.

machine (text) type or VOU terminais to

multi-access computers

Computer -
‘graphics : o
Various - - Telemetering and telecontroi or
remote control of machines -
meter reading elc
Development ot 2tz netwarks

Machine-to- Digital Data links

machine.
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communications for trariscortation, since
transportation energy usage has declined
i the face aof rising prices. Nevertheless,
ihe studies reported hersin are the dest
currently available. The prodlem of dated
matenal 1s much less savere for studies of

_aaitudes toward substitution of tele-
¢ommunicatigns for transgortation and
jiudies of operational sxperiments with
telecommumcations tecnnologies, While
same change has undaubtedly occurred, it
probanly has not teen great because the
tasic social and technological canditions
aftecting user anitudes have not changed
very much. Further explanation of this gaint
i provided in Part 2.

The second finding about the state of
resaarch 1s !nat there are only a few re-
searchers warking in the field, and they are
righly interconnected. While this s
advantageous from many standgaqints, it
also .ntroduces cotential problems of Sias
from yncrtical acceptance of assumgtions,
data, and farecasts. As one reviewer
commented, 'the predictions about lsle-
sommuynications  lechnology and  about
‘glecommunications—ransgortaton subst-
lutton are natoriously inaccurate, and this
fact should be pointed out in the article’. Cur
own view is that, on balancs, the Ceter
researchers have made impressive
achigvements given the stats of cumrent
xnewledge,

‘Telesnopping is nat examined in this
article due o the lack af emgpircal studies.
“]. Johansen, J. Vailes, and X, Spangler,
£lecrronic Mesetings: Technical Altema-
tves and Sccial Choices, Acdison-Westay,
Aeading, MA, 1979.

WAT&T's Picturephona® Mestng Servica
currently pemits  video conferencing
among lour sites at a dme, Sut onty two
qroups ¢an commuanicate directly with one
3notner simuitaneously: ihe other two can
see and lisien in and cormea up on tha screen
~hen anotner group goes off-lina, PMS
currently aperates among 12 cities (New
Yark, Pitsburgn, Bosten, Phiadelphia,
Washington, CC, Attanta, Cetcit, Chicaga,
Dailas, .9s Angeles, Sacramento and San
Francisco), with soma in-colour and others
11 Black and white, '
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Table 2. Telecommunication tachnologies usabie as substitutes for activites
invalving transportation,

Possible substitutes for face-to-face mestings

Possible substitutes for paper-based
communication and imormation handling

Audio or audio-plus- Computer message Comprehensive office aute-
graphics teleconference systems (including com=  mation/commurticanon
systems (narrowband) puter canferencing and ~ systems

alectronic mail)
Audlovisual telecon- '
ferencing systems may

Cemputer-basad inferma-
tion systams, including

include graphics capabilities docurnent storage and
(wideband) retrieval
Facsimile.

Video teleconferencing - :

Video teleconferencing uses a television-like image as well as sound for
group-to-group meetings, usually involving only two groups at a time. !0
Video ¢onference rooms are usually permanent and often elegant. The
assumption be hind video teleconferencing, which is usually unquestioned
but has yet to be demonstrated, is that ‘the closer a medium can come to
face-to-face communication the better’. Johansen. Vallee. and
Spangler ! point out that while video svstems try to mimic face-to-face
communication, it is almost impossible to eliminate the basic differences
between an electronic meeting and meeting in person. Many people fezl
uncomfortable ‘on camera’: the image on a television monitor is differert
from face-to-face, and the studio atmosphere of some systems smacks
discomfortingly of television and the movies. While they conclude that
‘video conferencing appears to work for many meetings’, they also note

. that a gnawing question remains: '[s the full visual information always

necessary for those meetings?'12

Video teleconferencing clearly is a technical realiry, but it is complex
and expensive. Complexity and cost are high because of the remendous
engineering effort required to make video images lifelike in size and
quality, and because video requires ‘wideband' communications to trans-,
mit the large amount of visual information involved on a continuous
basis. Costs are difficult to estimate, but the full cost of video tele-
conferencing is currently about $400 per hour of usage.'3 at least five
times as expensive as audio teleconferencing over comparable dis-
tances.'* But high costs may not be the major impediment to the use of
video.'s Even at current rates, video conferencing compares favourably
with travel costs, and the rates are expected to decline in the future as a
result of technological improvements, such as video compression tech-
niques, optical fibre signal transmission and efficient use of satellites.

Computer teleconferencing

Computer teleconizrencing is print-based communication, usually in-
volving 3 to 25 people who need not be present simultaneously. and who
type their messages to each other on standard computer terminals linked
by telephone to a computer network. Current applications range from
message sending and simultaneous monitoring of crisis situations from
multiple locations, to committee meetings and seminars among ‘experts’.
While most computer conferencing involves simple message routing, it
can facilitate these broader applications through the use of other com-
puter resources such as text editors, databases, journal systems, data
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analysis packages, or models. Yet the ‘strangest’ feature of telecon-
ferencing is that:

With no images of the participants nor voices nor even a shared moment in time. a
computer conference hardly seems like a ‘meeting’ at ail. !¢

There are other drawbacks as well. Even though computer conferencing
does not require skilled typing. and many conference participants get by,
as one-finger typists, some people never get over the discomfort of ty ping
and others simply will not attend the conference because it requires them
to type.

This problem might be solved by having someone else do the typing. in
the same way a secretary types an executive’s letters. but this can create
its own problems. A major advantage of computer conferencing is its
relatively greater accessibility, its facilitation of group communication

U1 Johansen, Vallee and Spangler, op ct, irrequctive of time and space. and its l_ow cost. Johansen er al indicate
Ref 9. that it is generally less expensive than using telephone and telex once the
:,f,?,;g fguacosmf e video teleconferenin capital cost of the terminal itself is amortized.!” They cite a 1973 forecast
system between Sydney mem“n’_wg by Murray Turoff!® that the computer portion of the cost of computer
Australia is about $400 per hour of usage: a  conferencing would be about S1 per hour by 1980. While they regard
comparable rate is estmated for the Turoff's forecast as optimistic. they feel that computer conferenciny

Japanese NTT system between Tokyo and : i : ; ; :
Osaka. The Picturephone®  Meetng might be less expensive than audio teleconferencing by the mid 19%Us.
Servica is available at partially subsidized
rates of S390 per hour of usage between diot {

San Francisco and ‘New York or Wash- Audio teleconf: erenc ng

ington, OC See itnd. Audio teleconferencing relies on the spoken \xord and is not very dil-
AR, Panka, P.W. Hough. and R. Pye. ferent from the telephone “conference call’, with the exception thatestra

‘Telecommunications tor cffice decentral- ity f R lewriting i o K o
ization: apparent needs and investment CaPacity for telecopying or telewriting is sometimes provided. The tech-

requirements’. paper prepared for {EEE nology can be cither permanent or portable, with the former consisting ot
Imernational Conlerence on Communica- ially N i i I N
specially designed {for acoustics) and equipped (table microphunes.
-tons, - Stanford Research Instrute, Menio P ‘ . £ ( - ) . quipp ( P N
Park. CA. 1976. speaker cabinets, telecopying, telewriting) conference rooms. and the
“nterviews with Australian usersindicated  latter consisting of a simple portable speaker phone. The portability of
Zthat the costs of video leleconterencing  aydio teleconferencing and the increasing availability of public and pri-
were considered reasonable. Business faciliti Kes i - “bl £ th '! .
clients saw cost as no problem while Yate pf:nnanent ac.l Ities makes lt. t!‘le most accessible o_~.t e televon-
government users saw cost as a bureau- ferencing technologies. Currently, it is also theleast expensive. The cost
g p :

‘:fgzﬁcgﬂbfkmc;gzﬁgg'e(‘ggngdg"';‘“c‘ is especially low using the existing telephone network, although'it in-
McKay. a?,d M. Robinson, Follow-up Study ~ CT€ases as more people join the conference. Permanently installed sy stems

of Users of the Meibame-Sidney Confra- Which use dedicated lines are more expensive, although their cost can be
vision Facilty. Swinbume Institite of jystified if there is high use. The University of Wisconsin-Extension.

Technol Australia, 1976 . . . . : }
“,Johan:egz Vallee and sp)ang,e, op cit, Which operates by audio teleconferencing at 200 sites throughout the

Ret9.p 11, state, estimates that its system costs about 25 cents per student per hour.
Ibid. 19

u the instructor
M. Turoft, ‘The future of computer not mdd dmgfh ructor's time.
conterencing’, The Futurist, Vol 9, No 4, Audio conferencing seems to work especially well for rezular com- .
1975, pp 182~195. mittee meetings and for coordination meetings among members of

;;;:lspg;"g:“gli ?;c:"l‘;”'éffjsc)an?: specific projects who, while geographically separated, share a commun
University o W,soof,)sm Extension Press, 'Sk to be performed and have a high need to communicate with each

Madison, Wi, 1976. other.?° The major problems in audio teleconferencing are inadequate
NASA's audio conferencing system has 4 djo conditioning in conference rooms, low levels of reliability and s oice
been used in this manner. The system grew li f th di hnol d difficulty i L d £
ouwt of the need for. geographically quality of the audio technology, and difficulty in determining order o
dispersed contractars and NASA sites to  speaking when there are no visual cues to determine who is speaking.
pe g p
work together on the Apolka Project, andis  when someone ts almost finished speaking, who-is waiting to speak. and
the most extensive network of permanent ho should & Technol l.and h
audio conferencing lacilities currenty in WO should speak next. Technological -and protocol solutions to these
operation. The conference sites are problems might be found, but an important question remains: can users
p po q
gﬁgiﬁype?efc’m' VO'?E "3,85‘2‘,5,5‘;"”;“ h'g:; eventually develop the same confidence in the technology for group
I
exchange of d,aé?gms and technical infor- colnfre)rencmg by voice that they take for granted in one-to- one telephoae
mation, calls
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tRichard Canning ('The coming imgact of
naw technology’, E0R Analyzer, Val 19, No
1.1981. pp 1=-13) provided saveral illustra-
tons of the kinds af problems that are
somelimes associated win thesa teche
nalcgies n a recent EDP Anafyzer, For
axample, with regard 10 cormmercial
meassage services: ‘Consider the case of a
manager wha, at 11°:CQ arn, decies (0 sae
iIf there are any messages wailing for nimin
s mail tox. First he must get to his
terminal (which might be easy or might ce
difficult, if shared with athers), dial the
teleghane number af the data netwark, leg
n 15k for the message sarvics, login lo the
message service, and then ask lor any
meassages. If the group among which
messages are being sxchanged is small,
there 18 a fair chance that there ars no
messages waiting, It this is the result that
gceurs a geed fraction af the time, the
manager will soon de reluciant 1g even ook
‘or massages’ (p 11). Cther problems with
message sysiems included garbled

massages, the data netwark iglephone .

aumder Zeing Susy, he message systam
computer 2eing down, ar errer messages
nol Leing undarsioed.

Canning aisg reported that thers are
sucpart deficiencies in the case of
equpment lailure, insuffictent user training,
documentation, follow-ug iraining, and
maedificatian of the systems lo better mest
user needs. For some people frequenty,
and for all geople at one lime or anather,
los3 of human contact is a problem with the
office autormation technologies.

SAn llustration of suchr errors is the
decision qf many arganizations to sat up
word procassing . units rather than o
decantralize the capability within the
arganization. While this might increase the
afficiency of the tyning functian and load up
the new equipment as heavily as possible, it
often resuits in job-function changes that
are dysfunctional for the arganization as a

whole, as when managers must them--

selvas perfarm funcuens (answenng simple
correspondence, answenng phenes, fiting,
searching files, making reservations, otc)
previously performed by !heir secrstaries
who now have bteen replaced by word
processing operatars and 'administrative
secretaries’ assigned to handle the work of
Multiple managers. See Canning, op cft,
Ref 21,

M. Tyler, M. Katsoulis and A, Ccok,
'Telecommunications and anergy policy’,
Telecommunications  FPolicy, Vol 1,

 Oecamuer 1976, pp 21-32.

HA.C. Markness, ‘Telecommunications
substtutes for travel: a preliminary
assessment of their potential lor reducing
urban transportation costs by aitenng offica
location  pattam’, PhO  dissenation,
Oepartment of Civil Engineering, University
of ‘Nashington, Searttle, WA, 1973, p 458,
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Office automation

Office automation refers to a host of technologies related to the handling
of information and communication among organizations. It includes the
use of computer technology and data communication to provide elec-
tronic filing, tex: editing and document preparation, message service
(electronic mail), analysis and simulation, remote query. graphics, and
other data handling functions for work that would normally be done inan
office. The technologies involved in any ona of these functions are also
varied. For example, text handling is performed by electronic type-
writers, stand-alone or multiple-terminal shared-logic word processors,
and communicating word processors that permit documents to be trans-
ferred to one word processor from another or to and from a general-
purposa computer using data communications. Some word processors
also interface with various methods of displaying and/or storing text

information such as automatic typesetting and computer output micro-

film. The important feature of these office automation technologies is
that they provide the independent-location communications infras-
tructure and support services essential to large-scale implementation of
work-at-home, satellite business-centre, and neighbourhood work-centre
schemes aimed at reducing travel to work.

Unlike teleconferencing technologies, office automation technologies
are inexpensive, widely available, and technologically well developed
such that their use is highly reliable and relatively easy even though
problems do arise. ! Office automation is also the most rapidly changing
of the technologies. with the changes moving primarily in the direction of
providing more capabilities from a single work station (or computer
terminal, word processor, intelligent terminal) and towards integrating
the technologies 10 form comprehensive office automation systems.
Generally, the reception of office automation has been high, except when
the managements responsible for introducing them have made obvious
errors in the name of efficiency.??

Telecommunications v transporiaton in energy economics

The tmportance of the foregoing telecommunications technologies is that
they might effectively substitute for transportation, thereby increasing
energy conservation. Transportation plays a significant role in the eco-
nomies of most Western nations. Some measure of its significance is
provided by estimates of the proportion of energy used by the transport
sector in the USA, Canada and the UK, Tyler, Katsoulis and Cook®
estimate that the transportation sector accounts for 25% of total energy
use in the USA and Canada, and 15% in the UK. Moreover, the trans-
portation sector accounts for 54%% of total petroleum use in the USA,
41% in Canada, and 30% in the UK. And in Canada, 60% of the
petroleim used is for the transport of people,

Further understanding of transportation’s significance in the energy
economy is provided by detailed examinations of the US situation. The
most extensive of these have been conducted by Harkness,** who
tndicated that 53.4% of all petroleum in the USA is used for trans-
portation. Three major kinds of travel make up the bulk of energy usage
for transportation that might be affected by telecommunications sub-
stitution. These are business travel, the journey to work, and travel for
shopping, entertainment and recreation:

® Business (ravel constitutes 8% of all US travel mileage (air, rail,

Page 6§ of 21

~—




.

cP 125

3lbid. pp 456 H.

»bid, pp 456 f.

The major limitation of these studies is
that they compare energy consumption for
a single telecarterence with that invalved
in travel to an equivalent face-to-face
meeting: yet long-distance business lrips

frequently invalve several meelings. This

effect is far less pronounced for the much
mare numerous short-distance trips.

BM, Tyler, B. Cartwright and H.A, Collins,
Prospects for Teleconferencing. Intelli-
gence Bulletin 8, Long Range Studies
Owvision, Past QOffice Telecommunications,
London, 1977: M. Tyler, M. Katsoulis, and
A. Cook, ‘Telecommunications and energy
policy’. Telecommunications Folicy. Vol 1,
No 1. Decamber 1976, pp 21-32: M. Tyler,
M. Elton. and A.-Cook, The Contribution of
Telecommunicatons to the Conservation
of Energy Resources. OT Special Publica-
tion 77-17. Office of Telecommunications,
US Department of Commerce, Wash-
ington DC, 1877.

.M Katsoulis. Travel/ Telecommunications
. Substtution - its  Potenuial  for  Energy

Conservation in Canada, Bell Canada,
Montreal, 1976.

WR. Pye, M. Tyler, and B. Cartwright,
‘Telecommunicate or lravel’, New
Scienust. Vol 63. No 514, 1974, pp 641~
644,

“'8oth the UK and Canadian studies used

* essentially the same. conceplual basis.

They distinguished between direct and
indirect energy use. between average and
marqginal rates of energy use, and between
the energy dissipated by the system under
consideration, and the primary energy input
used. The results summarized are for direct
energy consumption and do not include
energy embodied in goods or services
consumed by the {elecommunicalicns
systems. They do, however, account for all
the primary energy input used in supplying
the system’'s direct energy needs. The
estimates of potential energy savings from
subslitution are also associated with an
increment of traffic. They assume that the
System capacity is adjusted proportionately
to such changes in traffic and that overhead
energy consumplion by administrative or
maintenance functions in the telecom-
munications and transportalion organiza-
tions will not increase proportionately but
are fixed averhead (Tyler, Katsoulis and
Cook. op cit, Ref 23, p 23).

320p cit. Ref 29.

$30p cit, Ref 30.

CONFERENCING

vehicle) and hence is thought to have considerable potential for
energy savings from substitution. 33

® Commuting, or the journey to work, generally is considered the most
energy-consumptive of all types of travel. Harkness?® estimates that
the journey to work accounts for 27% of all US vehicle mileage. 257
of fuel consumption, and 11% of the nation's petroleum consumption.

® Travel for shopping, entertainment and recreation actually consumes
the same amount of energy as the journey to work. But it is probably
less substitutable and is highly sensitive to energy prices since it is
discretionary.

Given the magnitude of petroleum use for intercity and intracity travel.
transportation has naturally become a focus of national and international
policy concern. If telecommunications can be shown to be more energy
efficient than transportation, it might offer considerable potential for
energy conservation.

Energy usage comparisons

Estimates of the amount of energy that can be saved when travel is
replaced by telecommunications vary, but some order-of-magnitude
results have been derived. Generally, they show telecommunications to
have higher energy efficiency than transportation for substitutable trips.
even when the limitations of such comparisons are considered. ¥’

In theory, itseems that the energy required to transport somevne from.
say, Los Angeles to New York. for a business meeting would be much
greater than that required to conduct the same meeting by means of
electronic signals. However, as several researchers point out. buth trans-
port and telecommunications require an extensive and complex infra-
structure of equipment, maintenance and administration which is poorly
understood at present. Therefore it is generally felt that no purely
theoretical calculation of the energy required to overcome friction. for
example, or to propagate a signal along a coaxial cable, will provide an
adequate estimate of energy usage. Instead. studies of the real per-
formance of the systems concerned must be conducted. 8

Energy usage comparisons of this kind have been performed by
Katsoulis2? for Bell Canada, and by Pye. Tyler and Cartwright?° for the
Long Range Studies Division of Post Office Telecommunications in the
UK. The methods used are similar,3! and the results point to essentially
the same findings. Katsoulis?? compared the energy usage for several
modes of telecommunication and transportation among four Canudian
cities (Quebec, Toronto, Montreal, and Ottawa) for meetings of varying
duration among four. people, two of whom- would travel. He found
considerable energy savings from the substitution of telecommunications
for transportation, with energy efficiency increasing when the duration of
the meetings is shorter and when the mode of transportation compared is

-automobile or airplane rather than rail.

Pye. Tyler and Cartwright33 examined travel among four UK cities.
They examined the comparative energy usage of three -modes of tele-
communications (studio-based audio system, viewphone and Confra-
vision) and three modes of transportation (rail, air and car) for a three-
hour meeting involving four people. two of whom would travel between
London, Glasgow, Manchester and Birmingham. They found that with -
telecommunications substitution, energy conservation increased with the
distance between cities, the number of people involved in the meetings.
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H0p cnt, Ret 29.-

'“Op cit. Ret 23.

JH Kollen, and J. Garwooed, Travel/
Telecommuyricanons Tradeqff: The
Potenual for Substutution Amang 8usiness
Travelers. 3ell Canaca. Montreal, 1975.

1 Tyler. Cartwright'and Callins, op ¢nt. Ref
28.

N Tyler, Xatsoulis and Ceok. 0p <:t, p 30.
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and the shorter duration of meetings. On the London-Glasgow link.,
which was the longest and is comparable to the Montreal-Toronto link
studied by Katsoulis, they found that the substitution of telecom-
munications for transportation resulted in a 209 energy saving.

Potential magnitude of energy savings

While the foregoing comparisons suggest that te!ecommumcanons is

more efficient than transportation in terms of energy usage. by them-
selves they do not provide an overall estimate of energy savings from
substitution. Attempts to develop such an estimate have focused on (a)
determining what share of the present or future volume of face-to-face
communication could involve telecommunications rather than travel: (b)
estimating what proportion of total travel such substitution could pro-
vide: and (c) calculating the resultant savings to total transportation
energy and total national energy.

Although most writers have not been willing to make such overall
estimates, because of the many problematic assumptions and the poor
data.sources available, Katsoulis,** and Tyler, Katsoulis and Cook?3
have made "cautious’ estimates. Basically. they have done so in the
following manner:

® They used dara from the Kollen and- Garwood?é survey of the
attitudes of 9619 business travellers, who were presented with hypo-
thetical telecommunications alternatives and asked their views as to
whether their trips could be substituced by telecommunications. The
survey indicated that 20% of the reported trips would not have been
made had an accepeable telecommunications .alternative been
available.

L 2 They also used data from the Kollen and Garwood s:ud» to deter-
mine what proportion of total business travel is travel to meetings.
The study indicated that this propoction is about 73%. Thus, based
upon these two proportions. the substitution potential of telecom-
munications for all business travel would be about 18 of the total.
They indicated that these results converged with the results of
demand-modelling studies, which indicated a subsmunon potential
of just about 25% of total business travel.?

® They then calculated the energy savings realizable from substitution
for intercity business travel, assuming that the substitution would
occur on the scale envisaged above and that ‘the policy environment
(in terms of prices and budgeting for energy and travel) is such as to
stimulate substitution and minimize generation effects’. Katsoulis's
estimate of the savings that could be realized by telecommunications
substitution for Canadian intercity business travel was 3¢ of the total
energy consumption by the transport sector in Canada, 1.3% of tocal
energy use.

® They then argued that to this must be added 'an allowance of direct
trip substitution likely to occur within metropolitan areas’. Although
no reliable estimates of intracity substitution impacts of telecom-
munications are available, they indicated that ‘rough estimates made
in the UK suggest that the energy savings may be on the same scale as
the savings achievable in intercity travel.?®
Finally, based on the foregoing assumptions, data and esiimates
about energy savings, they concluded that it does .not seem un-
reasonable to suppose that the overall total may be in the range of

S
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“OR.C. Harkness, Technology Assess-
ment of Telecomrmunicatons! Transport-
ation Interactions, Vol | and Vol Il. Stanford
Research Institute, Menlo Park, CA, 1977.
“ibid.p t11.
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one to three percent of total energy consumption, or up to five
percent of petroleum consumption, depending on nativnal con-
ditions'.3?

By far, the most extensive estimate of energy savings from
telecommunications-transportation substitution has been made by
Harkness*®in the form of a ‘technology assessment’. The basic approach
of the study was to generate a set of two intercity and four urban scenarios
that embody various ways in which the interactions between telecom-
muncations and transportation might change. and then to assess. among
other things, their energy consequences. The scenarios. which were
designed to be technically and otherwise feasible in the light of current
knowledge, were analysed on a ‘what if’ basis. Three types of scenarios
were involved:

I.  Use of two-way audio or audio-video teleconferencing systems as a substitute
for face-to-face business meetings and thus business travel. '

2. An increased rate of office decentralization from major ceatral business
districts to suburban locations, resulting in part from teleconferencing and other
telecommunications improvements that make physical agglomerations less
necessary.

3. Use of teleconferencing plus ‘office automation’ (as a replacement for paper-
based information) technology to allow office workers to work at or near
home.*0

Based upon S)Stems analysis of these three scenarios. Harkness*! con-
cluded: -

Twenty percent reduction in business air travel could save about MO harrels of
jet fuel daily in 1985 w hile the same reduction in business travel by auto would suve
110000 barrels of gasoline daily. If 30 percent of all U'S office employvees worked in
neighbourhood office centers six out of every seven working days. the saving
potential from reduced commuting is roughly 240000 barrels daily- in 1983,

Figure [, taken from the Harkness study. shows how these savings
compare with other conservation measures identified by the Federal
Energy Administration (FEA). It is interesting to note that the FEA
estimates that every 100000 barrels per day in savings justifies a capital
investment of about $8.6 billion. Thus, taken together. the above mea-
sures could justify a 337 billion investment in telecommunications
substitution alone. Additional investment could be justified by savings in
highway construction. mass transit construction and operation. airport
expansion, and aeroplane development.

These estimates suggest that there is indeed potential for increasing
energy conservation from the greater use of telecommunications in place
of travel, although the potential savings are much less than many people
had earlier thought they might be. Moreover, these estimates rest upon
behaviour and cost assumptions which. while reasonable in the light of
existing research, may or may not hold true in the future. Some indi-
cations of the behavioural factors involved in the substitution question
can be seen by review of existing research on teleconferencing and
teleworking,

Teleconferencing substitution for intercity travel

The urge to travel and see the world with one’s own eyes will probably he
enhanced, not lessened, by the availability of instant. personal picture
communications: but the need for many ordinary trips for shopping. for
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Figure 1, Harkness's estimates of energy savings of telecommumcabons substitution scenarios related (o other energy
conservation concents.
a27.5m/qin 1985 models: Ythesa are not additive.

Source. R.C. Harkness, Technology Assessmentaf Telecommunications/ Transportation Interactions, Val 1, Stanfard Research Instituta,
Menlo Park, CA, 1977, p 112,
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conducting normal business. and for some social purposes should be greatly
reduced. As a result, there will be less need for dense population canters. We can
even hope tosee an end to the condnuing increase in city gaffic jams. . .42

What actually happens when new technologies are introduced into society
is partly a function of such visionary concepts. But effects are also
influenced by the realities of what is technologically, economicaily, and
behaviourally feasible and practical. While there appears to be no ques-
tion as to whether telecommunications advances, such as teleconfer-
encing, can be used as a substitute for some intercity travel, especially for
some proportion of business travel, two key questions arise with regard to
this prospect. Will the effectiveness and accaprability of teleconferencing
be such that it will be accepted as a replacement for face-to-face meetings?
If teleconferencing is accepted on a large scale will the net effect on
transportation be to reduce, or to stimulate, demand for travel?

Substitutability of teleconferencing for face-to-face meetings

A number of theoretical studies have besn conducted-in an effort to
predict the percentage and type of business trips that might be substituted
by teleconferencing systems. These studies tend to be of two types: -
demand modelling studies and attitude surveys of business travellers. In
addition, a number of operational studies of actual experiences with the
use of teleconferencing have besn conducted. The findings from these

studies are reviewed next.
4:J.P. Molnar, ‘Picturephone servica - a :
new wa of communicating’, Sel . . . .
Laboramn‘tles Recard, Vol 47, Nroags may; Demand modelling. Traveland telecommunications demand models have

June, 1989, : been constructed by the Long Range Studies Division (LRS) of British.

o
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YHarkness, op cit, Ref 40, p 50. The
modeiling effort did not account for possible
‘generation’ effects, did not take into
account the importance of non-work-
related considerations in choice of travel
versus telecommunications medium, and
was not calibrated using data on real travei

. and telecommupnications choices (since

suitable databases do not yet exist) (ibid,
p 153).

HEM. Gold, 'Anitudes to intercity travel
substitution’, Telecommunications Policy,
Vol 4, No 2, June 1979, pp 88-104,

A J. Cordell, and J. Stinson, 'Travel and
telecommunications: survey resuits to date
and future possibilities’, background paper
prepared for the Sciencs Council
Committee on Computers and Communi-
cations, Scienceé Councii of Canada,
QOttawa. 1979.
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Telecom, and are similar in concept to the transportation modal-split
models used to estimate the relative use of automobile and mass transit.
The models simulate the -future split of total ‘interactive business
communication activity' between competing travel .and telecommuni-
cations media. The results of these modelling efforts indicate the upper
porennal for substitution because they consider only the effectiveness of
various models of teleconferencing versus face-to-face meetings. On this
basis. the LRS models indicate that 41% of all trips to business meetings
(based on trip data from a stratified sample of about 1000 business
meetings in the UK and ‘assumed year2000 conditions’) could have been

substituted by the narrowband teleconferencing devices without loss {(or

gain) in the effectiveness with which participants could communicate with
each other. The addition of a video capability would accommodate
another 9% .43 These estimates apply only to travel to business meetings
rather than to total business travel. However, as indicated earlier. data
from studies in the UK and Canada indicate that about 75% of intercity
business travel is to meetings. Therefore, the LLRS results for substitution
of business trave! imply a saturation level of between 25 and 307 by the
year 2000.

Attitude studies. Research on the attitudes of business travellers towards
travel and the use of telecommunications constitutes the bulk of research
on the substitution of teleconferencing for transportation and on the
telecommunications~transportation question generally. The major
studies, and their specific findings regarding various issues in the subsii-
tution questions. are summarized in Table 3. The quality of the studies
reported there varies considerably due to problems of sample size.
research bias, and quality of research procedures and instruments, Never-
theless, some general conclusions can be drawn from the better studies,
Interested readers are urged to examine the specific findings in Tuble 3 as
well as in two excellent reviews of the various studies by Gold* and

Cordell and Stinson.*$ The general conclusions from the studies can be

summarized as follows:

® Business travellers generally seem satisfied with the frequency of
their travel.

® Most business travellers feel that they need:desire 10 keep their
frequency of business travel at the same rate. or increase it.

® Most business travellers find some personal aspects of business trips -

to be as important as business aspects: but non-business aspects do
not appear to be sufficiently important to enter into the devision
making process that determines whether or not a trip is taken.
® The desire of business travellers to decrease travel is directly related
to the rate at which an individual travels.
Most business travel (75%) is to business meetings.
Most business travellers attend meetings where the priman activity
is one which theory and laboratory experiments have suggested iy
easily substituted for by teleconferencing media. In particular. thev

o

attend meetings which theoretlcall) have high subsmutabllm by

audio or facsimile media.

® Most business travellers feel that they could not substitute
teleconferencing for travel generally. or for their mast recent trip

® Business travellers are prone 10 select audio and facsimile media
rather than video and computer media as teleconferencing mediu to
substitute for their travet.

Page 11 of 21
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Table 3, Summary of major findings from research on attituces towards business iraved, and/or substitution of
talecommunications for intercity traved,

Study source/
description
‘Westrum 3 Docteral
Gissenauen: survey of
atout <0G plant
managers and micdie
managers attending
TAUMNG Jrograms at
w0 US universities,

. Kgllen & Garwood.?
3ail Carada survey of
3619 0usiness
tra, ellers Detween
Montreal. Cttawa,
Quebec 21d Toronto:
censicderanie effort
~ds Made to give the
Sur/ey ‘Pe maxumium
‘azsible srecision (by
nsCussirg with e
rasponcent).

Gotd.C Jet Propulsion
Laboratory surveys of
about 173 JPL ’
managers and nof-
managers, some of
whom had used he
NASA 1aleconterenc-
ing system avalabhe
at JPL, used interview
tems from Bell Canada
survey, )

Israelski.d ATAT user-
survey ol 8ell Systerms
Picureohone?

Ganeral ttituce

. towards travel

49%, of the managers
tock 10 tnpes or more
in & previous year,
The managers wera
generally satisfied
with the

of thew travel: 87%
left ey wanted to
take e same
aumbper af, or more,
business trips.

829 leit hey
would like to keep
their frequency of
business travel at
e same rate or -
crease it

Ron-business
activities of trip
Business travellers
find some personal
aspecs of business
ines to be as
mporant as bus-
INeS$ aSpects,

78% tet that the
personal aspects
(‘seeing hings and .
places’, ‘enpying
new faces’ were as
important’ asthe |
Business aspects o
‘very rmportant’,

£6% partcipated in
non-ousiness
actvines. (visiting
relatives & fmends,
ertertainment, atc.)
during therr business
trips,

Naonbtusiness
activites were not
sutficienty importart
lo enter inta he
decision-making
grocess ihat ceter-
mines wihader or nat
atnpis taken.

Meed/cesire to
decrease travel

92% feit they needed

to take the same
aurer or mare trips
than previously: 3%
feft they needed o
tzke fewer,

9% wanted o taka
lower Dusiness tips,
Desira to take lewer
tnes is directdy
related to the number
of trips previously
taken,

0% of thasa wiha
took Q-4 trips in

the previous year,
75% ot those wia
ook S=3 trips, 87%
of those who ook
10~19 trips, and

T&mmmunk:-
tion substitution

82% of thosa wha teok

20+ tnps desred
{0 take lewer,

37% of ravellers
wished {0 decraasa

. the amount of

ravel while 15%
wished 0 increase .
Oesira to decrease
ravel is direcgy re-
lated to the rate at
winch an indrvidual
Favels,

51% of thosa wha
travelled every
ather week desired
to reducs travel.

50% of JPL travellers
feft they would have
preferred naot tg have
taken their last oip.

The averwneiming

" majorty (80%) of

tusiness ravellers
feft mat thewr fre-
Guenrcy of travet
could nat have sub-
stituted elecenier-
encing for their trip in
cartcular,

20% feft hey would
nat have tzken e ND
had an acceptable
telecommuncatons
altemagve teen
availabie,

90% of JPL lravellers
claimed ta Xnow
wnat teleconterenc-
ing was: over 80%
were aware of the
NASA system avaii-
able at JPL

5.6% of JPL trav-
ellers feft tnat
metiod of tetecon-
terencirg.
terencing,

Subistitution by mocde

Business ravellers
were less prone tQ
salect video 1389 and
computer {33 %) media
$an audio (74%s) and
facsimiie {795%) media
as teleconferencing
media to sucsunute for
therr traved,

A large plurality of bus-
ness travellers
attended meetings
where the primary act-
vty was one for wich
telecontarencing
media thegreqacally
<auld be subsmsted.
80% of the travellers

ndicated that even i

they had had access o
teteconterencing,

they salt weuld have
travelled,

JPL travellers wers
about equally prone
(25-13%) to setect
videa, facsimile and
audia teleconferencing
media as ageneral
sudsttute for travel,
JPU ravetiers wemn
more likely ta setet
video teleconferenc-
INg as a substtuts, -

75% of PMS users feit

it was a satisfactory
substmJte for ravel.
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Table 3 {continued). Summary of major findings from research on attitudes towards business travel, and/ar substitution of

telecommunications for intercity travel,

General sttitude
towards travel

Study source/
description

Meeting Service (PMS).
Chumak € QECD
market study on tele-
conterencing.

Communications
Studies Group f Used
British civil servants
as the test group.

Kahn G Review of
‘informed specula-
tion’ by a number of
researchers regarding
the substitutability of
telecommunications
for transportation.

Non-business Need/desirs to Telecommunica-

activities of trip decresee travel ton substiution Substrtution by mode
60% of business 40% of business
meetings could be meetings could be
conducted by some  conducted through
form of telecon- audio media with
ferencing, but 40%  complete effective-
required face-to ness.
face meetings. 20% of the meelings

required video media.

54-72% of meet- 31—49% of meel-

ings could be camed  ings couid.be camed
out effectively using  out through an audio
some form of tele- systemn of communica-
communications. tion.
A video system could
be considered appro-
pnate far 23% of
meetings.

The 'informed specula-
tion” of experts
suggests that the
ultimate substtution
rate of telecommunica-
tions for transportanon
is 18-22%.

Source R C Harkness, Tecnnology Assessment of Telecommumcatonss Transportation Interacuons, Vol 1, Stantora Research Institute. Menle Park CA.

1977, Table &4 p 4t

3RM Westrum. "Commumnication systems and
soctal change’, PnO thesis Oepartnent of
Socxology University of indiana. Lafayette, IN,
1972 UWH Kollen and J Garwood, Travel/
* Telecommumicatons Teadeott: The Potennal for
Sudstitution Among Business Travelers, Bell
Canada. Montreal, 1975, CEM. Gol,
Teleconterencing Implicanons lor JPL. JPL
Repart 500973, Jet Propulsion Lanoratory,

One factor might be simply the wider
availapility of quality operational tele-
conferencing capabilities. For example,
Harkness argues out that 'the actual
adoption and fairdy extensive use af tele-
conterencing within several large organiza-
tions [AT&T, IBM. Boeing, Aetna. and

Proctor and Gamble) within the last year or .

two has laid to rest some of the uncenainty
many of us had about its behavioural
acceptavility’. Harkness indicates that
these systems are ‘voluntary’ and yet have
had considerable use because they are
convenient and save time. Still, better
understanding of these systems is needed
to deterrmine what arganizational factors
are nfluencing current use (personal
cammunication from Richard C. Harkness,
13 July 1981).

Pasadena, CA. 1978, EM. Gold. Tem- Planning Group. Transpart Canada January
conlerencing implicanons for JPL, JPL Report 1979 Commumcauons Studies Groug Tre
900996, Jet Propulsion Laboratory, Pasadena, Effectivenass of Person-to-RPerson  Telecom.
CA, 1978, 9E,W. Israelski, "Auser study ot the Bell  mumications Systems. Long Range Aesearcr
Systems  video leleconferencing  system:  Report QQU/ITF, Past Office Telecormmunicanans,
applications and atttudes’. Ergonomics, Vol 22,  London, May 1975 9AM Xahn. “Travel v tale-
No 6, 1979. @A, Chumak, ‘The potential lor lele-  communication' current understanding  Migh
communications as a travel substitute’, Roleotthe  Speed Ground Transportaton. Vol 10, No 3.
Automotile Study Working Paper No 10, Strategic 1976, pp 203-216,

® Managers are more prone to substitute teleconferencing for travel
than are non-managers.

There is every reason to believe, based upon these findings. that business
travellers will continue in their present travel patterns unless new
political, economic or organizational factors stimulate them to modify
their travel behaviour.* Moreover, although estimates of the potential

.rates of substitution of teleconferencing for intercity travel vary from a

low of 6% to a high of 75%. the better studies seem to converge on the
finding that the perceived substitutability of telecommunications for
travel is about 20 to 30%. And the results vary depending upon the type
of telecommunications medium offerad as a substitute for travel.

Operational studies. Operational studies refer to those which examine the
usage of operational teleconferencing,systems. This type of study
attempts to determine the extent to which an existing system has been
used within an organization and the extent to which such use has reduced
travel. There are relatively few teleconferencing systems- operating
currently, and there are relatively few studies which evaluate their actual

‘use.,

Page- 13 of 21
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Gold*? summarized and crirically evaluated the results from the
eleven functioning teleconferencing systems in North America, shown in
Table 4. [n two of the || systems. resulits of studies were not complets
(and still are not).*8 Of the remaining nine systems, four showed actual
reductions in travel, thres showed reductions in 1ravel budgets, and rwo
showed no reduction in travel during the period of study. Based on thcse
results. Gold concluded that:

. no trend towards intersity travel reduction has bezn found. This is not to
suggest that some organizations have not presented tiyures showing travel cost
savings: many have doae so. The evidence is thac this does notindicate a reduction
in travel, but is "cost avoidance’ - a measure of the cost of 2 trip not taken.

Gold'’s distinction between reductions in travel budgets (cost avoidance)
and reductions in the frequency of travel is important because it articu-
lates rwo differens but highly relevant and objective indicators of substitu-
tion effects.

The operational studies to date have clearly failed to estabhsh thal:
telecommunications has significantly reduced travel, butitis important to0
remember that the studies are of technology developed in the late 1960s
and early 1970s. Cordell and Stinson*® argue that new systems. which
are being produced. will vield a different outcome as regards the rate of
usage: . :

Acceptance will be a function of yreacer asailabilicy of systems hardware and
thecefore easier to access: dsing energy costs and a desire by institutions of all
types (o control costs; better technology which is designed for interactive situa-
tions and a technology which takes account of ‘people factors’.

+3q cit. Aef 44, Generation of travel demuand by telecornmunications

égz’ sonal - communication  with  EM.  The answer to the secund question in this section ("will telecommunica-

0 cit. Aef 45. 0 6. tions reduce or stimulute demand for travel?”) seems to be “it all depends’.
“M Tyler, Developments in telecommuni- Clearly, there is the possibility that any substitution effect will be wholly
cauans: the implications for transport’. or pantly offset by the stimulation of new travel demand. But two

Lorg Aange Studies Division, Post Cffice diff o , . . h
Telecommunications, Cambndge, UK, 9ifferent approaches to answering the question seem to indicate that

1978. p 22, generated travel will generally be small. Tylers® used an aggregate

Tabie 4. Summary. of operational studies of talecanferencing—travel substitution .
Qrganization System type Claim
Atlantic Richfield Audio No reduction
8elt Canada/TCTS Video Report cending: pamts to

patennal of reduced traved
US Depanmernit of Energy Video Cost avoidancs
General Services Administraton Audio Cost avaidanca
lfinois Bell Videa Travel expenses saved .
JPL Audia Nearly 10% reducthon

. aver 34 years ?

NASA Audio Cost avoidancs
Union Trust , Audio Esumated savings of auto

travel
United California Bank Audia Travel reduced, but less

' than expectad .

Pacific Coast Slock Exchangs Forable audio No change
Publie Service Commission Cttawa Audio Study underway

Summary of resufts frorm operational studies

Travel reduction achievad 4

Cast avoidance achieved 3
Sourca EiotM Gokd. "Atlmudes to imtercty traved  N@ travel or cost reducton achieved 2
suSSITtion’, Taleccmmumicacons Poircy. Vel 3, Stuay underway 2
NG 2. June 1979, oo 88~104.

-
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$20p cit, Ref 40, p 58. .

33J. M. Nilles, F.R. Carison Jr, P. Gray, and
G.J. Hanneman, The Telecommunications-
Transportation Tradeoff, John Wiley &
Sons, New York, 1976.

$41bid. p 4.

$30p cit, Ref 40, p x.

s Jones estimated that 22% of ail jobs in the
San Francisco Bay area in 1965 were of
types amenable to teleworking, Correspon-
ding figures for the City of San Francisco
were 31%, and for its central business
district - 47% (D.W. Jones Jr, Must We
Travel: The Potential of Communication as
a Substitute for Urban Travel, Institute for
Communication Research, Report  RRA-5,
Stanford University, Stanfard, CA, March
1973).
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approach which deals with the overall volumes of communication and the
total amount of time and resources committed to achieve them. He noted
that improved availability or cost-effectiveness of telecommunications
increases demand for communication in general. and also increases the
proportion of total communication activity cartied by telecommunica-
tions media. The former effect tends to increase transportation traffic
whereas the latter tends to decrease it. The question is, which of the two
effects will be larger? Using the concept of time-budgets. Tyler argues
that if telecommunications takes over a significant share of a business
person’s present annual schedule of meetings. saving his or her travel
time and thus presenting a bonus of free time. the generation effects
generally will be small. This is because ‘a business communicator is
unlikely to “spend™ all of the time he gains in additional
communication - let alone spend all of it on the mode of communication
(travel) whose relative attractiveness has been reduced by telecom-
munications developments’. 51 "

However, as noted by Harkness,5? ‘even if travel-generation effects
are small in the aggregate. this may not be true for all classes of trips’. He
therefore examines three ‘generation hypotheses' about how the surplus
of time and money (or both) created by substitution of some trips by
telecommunications might be spent. His results. while interesting. are
inconclusive about whether the net effect of substitution is to increase or
decrease travel. but he seems to feel that travel-generation effects
stimulated by telecommunications. ultimately would be constrained by
time, money. or other factors (eg organizational policy toward travel
authorizations and budgets). "

‘Teleworking’ substitution for intracity travel

The extent to which teleworking referred to as “telecormmuting by Nilles.
et al 53 and others might substitute for commuting depends upon the type
of work the commuter performs. Some work ‘requires the physical
presence of the employee at or near an immovable object or central
location’, (eg the creation of physical goods in factories. the transter of
physical goods or the performance of a service requiring face-to-face
meetings. The key feature of such work is that it is tied to some
location and is therefore heavily transportation-dependent. Most re-
searchers agree that it is difficult to foresee alternatives to transportation
for workers engaged in such industries. A

However, other kinds of work do not necessarily require the physical
presence of the worker at some fixed location. This is generally regarded
to be the case for work that is related to the creation. transfer. processing
or storage of information, ie work in the "information industries’ such.as
education, insurance, banking. and finance. Thus it is generally felt that
many information industry workers could ‘telework’ - they could
perform their work, using communications and computer technologies.
in their homes or at locations much closer to their homes than is often the
case now.

There are no reliable estimates of what percentage of the office work
force might ultimately adopt teleworking. Harkness*S indicated that ‘the
only available estimate, which is without strong basis. suggests that
roughly half the office work force is the upper-limit’.5¢ At this level. he
estimated that in the US “the neighborhood office center concept could
save roughly 238000 barrels of gasoline daily in 1985 or the work at home
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$°A. Reid, Electronic Person-io-Person
Commurications,  University  College,

Communications Study Group, London, .

“Opcit Ref33.p 120,

‘-8usiness Week, ‘The opotental lor
elecommuting’. 26 January 1981, pp 94,
98, 103. .

~in a personal cornmunication, Nilles
sointed out that his prediction was based
upon a number of assumptions nat raparted
in the Susiness Week arucle which signifi-
cantly qualify he prediction. Chief among
these were that the cost of energy would
conlinue 9 nse as it had in e mid 1970s,
that the cost of telecommunications would
continue to decline at the rate it had during
the 1970s, and that orgamzatonal
managers would ncreasingly ‘intemaliza’
the costs of commuting as a factor in warker
productivity.
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scenario could save 320000 barrels per day. This amouats to 1.02 and
1.40%. respectively, of total estimated 985 petroleum consumption
{these are not. of course. additive)".

Substitueabilicy of office aucomation for commuting

The major categories of work in the information industries that are
thought to be most susceptible to teleworking are the managerial, pro-
fessional and clerical levels involving. for example, various kinds of
managers. information analysts. computer professionals. and informa-
tion or word processing clerks. Indeed, several studies have concluded
that a large number of managerial. clerical. and professionu! functions
could be performed by using varivus modes of telecommunications.
provided that certain additional criteria were met. For example. Reids?
concluded that a large number of management functions could be
performed effectively using telephone bandwidth communicatiuns,
provided two criteria were met: (2) that the participants in the
communication process know each other and are familiar with the coa-
textual clues about each other's atritudes and emotions (this also implies
that face-to-face meetings must be held and repeated occasionally): and
{b) that some form of contextal or graphic display is provided in addition
to the teleconferencing capability.

These and other studies have concluded that teleworking is cost-
beneficial from individual, organizational, and urban- mﬁ:ropuhtan
perspectives. Fore(ample Nilles er uf3® reported.chat:

[nstructional relevision as a telecommunication substitute for (ransportanon
offers the [ITV user a substantial savings in time and rasel. The dicestor of the
{ITV system at USC. Dr Jack Munushian, estimated that in s fese oeo vears of
operation. the USC TV system saved 250000 commuter miles. -

These potential cost and energy savings have led Nilles to predict that 'up
to 10 million workers will be telecommuting by the mid 1950s".5¢ Whether
such optimistic predictions are warranted is questionable.®® Clearly,
however, there are cost and energy savings to be achieved by increased
use of teleworking particularly when viewed from an organizational and
urban-metropolitan perspective. Moreover. to the extent that the time
spent in commuting increases and the cost of energy also increases, one
might expect that the savings to-individuals could become sizable enough

- t0 encourage substitution of teleworking for trav el to work among those

who are able to seriously consider it.

The key question, however, is whether mdmduals perceive wleworking
as cost-beneficial to themselves and. hence. whether they would be willing
to substitute some form of teleworking for travel to work. A similar
question arises with respect to the attitudes and behaviours of
government and corporate managers: (0 what extent do managers
perceive teleworking as cost-beneficial to the organization and. on that
basis, would they be willing t0 permit or encourage their employees to use
some form of teleworking or telecommunications-based neighbourhood
centre in placs of travelling to a central work location? A related

question independent of attitudes, is: to what extent do individuals and -

orgamzatxons actually substitute teleworking for travel?

As in the case of teleconferencing. two kinds of studies have been
conducted to examine the substitution hypothesis with respect to tele-
working: attitudinal studies and operational studies. The findings from
each will be rcwewed next,
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81As Nilles ot a/ (op cit, Ret 53, p 111) point
out, substitutions involving more comgplex
work-technotogy linkages are likely to be
threatening o individual employees and
may create problems with pay scales, union
contracts, etc. Consequently, worker resis-
tance rmight be high.
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Attitude  studies. Research on commuters’ perceptions of the
substitutability of telecommunications for travel. and on the perceived
effectiveness of such substitution, fall into the category of attitude
studies.A variety of researchers have asked, if teleworking capabilities
were made available to commuters, what would be their attitude toward
using them for work and communication in the place of travel? A
potential problem with most of these studies is that they have assumed the
most favourable situation in which to consider substitutability - that in
which telecommunications substitutes do not involve a one-for-one
functional task substitute or require considerable retraining or
re-education.®! Nevertheless, the studies provide some useful
indications. _

The most extensive attitude studies of ‘teleworking have been
conducted by Nilles and his colleagues at USC. but even these are limited
by their sample size and choice of respondents. The USC .group
conducted five surveys as follows:

® An area-wide random probability sample of Los Angeles County
adult residents via telephone interviews with 197 respondents.

® A sample of the USC population of enrolled Interactive Instructional
Television (IITV) students using remote classrooms in their place of
employment, These respondents were primarily professionals in
engineering. agrospace and information sciences taking graduate-
level education during released time.

®- A sample of Stanford [ITV students similar in Lharacterlsucs to (hc
USC group.

©® A group of night USC commuter students similar in charucteristics to
the IITV groups.

® A sample of regular daytime undergraduate. students enrolled at
USsC.

In summarizing the results of these studies. the respondents are divided
into users and non-users of [ITV, and the Los Angeles County sample.

Users of LITY. The IITV system at USC and Stanford is a television-
based system which allows some modes of visual and oral communication
- such as computer conferencing — which are not available on other types
of communications systems, while making other models such as data
look-up and text-editing more difficult. Nevertheless. the researchers felt
that the attitudes of the users toward the IITV systems might not be
materially . different from the attitudes of clerical trainees toward a
computer terminal system (a questionable assumption). The following
conclusions were drawn from the survey of users of [ITV:

® The major motivation for participationin HITV is a desire on the part
. of the participants to complete or expand their education or training.

® Users of the IITV system showed greater affinity for this mode of
education over time, suggesting that familiarity. with the system could
favourably affect attitudes toward the system.

® Over 60% of the participants perceived [ITV as bemg as effective as
in-the-classroom education.

® Convenience and ease of use was a key factor in the willingness of
participants to make the telecommuting/transportation tradeoft.

® About 60 of the participants indicated they would be willing to pay
the cost of driving their car for the lITV service and 24 were willing
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to pay 50%% more than the cost of operating their car for the [ITV
service,

Non-users of [ITV. The non-user surveys were designed (0 assess the
attitudes of people who were unfamiliar with computer and communi-
cations technologies toward telecommunications as a substitute for
transportation. The objective was "to get some estimate of the predis-
position of the entry level information industry workers toward. or
against, telecommuting’. Since the non-users included professionals in
engineering, aerospace. and information sciences who were pursuing
graduate degrees, as well as undergraduates. it is questionable whether
‘this group really represents the predisposition of "entry level information
industry workers', However, since the results for each group can be
reported separately, they are nevertheless useful. The conclusions from
the survey of non-users of [ITV were as follows:

® The students who travelled the most were the least receptive (o
alternative forms of education delivery such as {ITV.

@ The primary reasons for their preferring to commute (o campus were
their preference for the campus environment and the interaction
permitted by that environment. and. in some cases, the need to be on
campus for part-time work.

® The part-time .evening students. who had the highest average
commuting distance of all groups sampled, were mora receplive (o
[ITV, with 36%% indicating that they would use {ITV atwork and +6¢°
indicating they would use {[TV at home. Those who had a negative
response to telecommuting again cited preference for the campus
environment and interactions. ,

Generul population atritudes. The conclusions from the survey of Los
Angeles-area adult population attitudes toward telecommunications
substitutions for transportation to their jobs were as follows:

® Respondents were about evenly split regarding their willingness to
work closer to home via telecommunications links, with about 51%
indicating they were not willing.

® Respondeants who were most receptive (o telecommuting tended to

' commute the greatest amount and perceived their time as being more

important than those who were not receptive (o telecommuting.

® Most respondents preferred working closer to their homes but notin
them. i

@ The majority of respondents would pay nothing additional per month
for telecommuting, perceiving it as a fiscal responsibility of their
employers. '

® The overall artitudes of respondents toward commuting were
positive or showed acceptance of commuting as a necessary evil.

"The USC group also concluded {rom their surveys that the general public
‘does not really fully comprehend the potential or operation of pending
telecommunications developments'. _ _

Taken together, the USC studies suggest that most commuters
generally are not very willing to substituta various modes of
telecommunications for travel to work or school. Those who appear
willing to do so place several conditions on their willingness: that
teleworking will be easy and convenient; chat the cost to them be lictle or
nothing: and that telecommunications-based-working locations be ¢closer
to home. but not in the home. Since commuters generally view travel 1o
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82M.H. Olson, Remote Offce Work:
implications for Individuals and Grgarza-
tions', Center for Research on Infarmation
Systems, Graduate School ot Business
Administration, New York University, 1981,
83/bid, pp 10~-11.

&Control Data Corporation is conducting
a more or less systematic study, but the
results are not yet available. A preliminary
report on the experiment is contained in
R.A. Manning, "Altemate work sites’, text of
a speech delivered at the National
Transportation Conference, Washington,
DC, January 1981.
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work as a necessary part of their job and are generally positive towards it,
or view it s a necessary evil, it seems unlikely that commuters will readily
choose, on their own, to substitute telecommunications for travel to work
or school. A primary reason for their unwillingness is that commuters view
work and school as having positive values in terms of social interaction
and the general nature of the work/school environment.

Operational studies. The popular literature is full of descriptions. of
operational experiments with teleworking. For example, recent Business
Week (26 January 1981) and New York Times (12 March 1981) articles
cited a variety of business and industry experiments with the
phenomenon:

@® Control Data Corporation is engaged in a project called ‘work
station’ involving 60 professional and managerial employees in
voluntary work-at-home,

©® Walgreen, McDonald's, and Mountain States Telephone and
Telegraph are reportedly installing terminals in the homes of handi-
capped employees so that they can write computer programs without
having to leave their homes.

® Continental Illinois National Bank and Trust Company of Chicago
reportedly has been trying teleworking with word processor
operators for. two years in an effort to deal with the worsening
'shortage of secretaries and word processing personnel.

® Freight Data Systems of Inglewood, California, which providés
computer time-sharing services and application packages for the
freight industry, put computer terminals in'the homes of computer
programmers to reduce the need for additional office space.

@ - F. International Ltd, a British computer software company with 600
employees, ‘has almost all of its employees workmg at home and
about half use computer terminals’.

~As noted by Margrethe Olson,52 most of these experiments can be

encompassed within four major remote work options, any of which might
involve substantial telecommunications support. These options are:

satellite work centres, neighbourhood work centres, flexible work
arrangements and work at home. Satellite work centres involve the
notion that a relatively self-contained organizational division, of some
minimum size to achieve economies of scale in support services and
equipment (eg 100-200 people), be physically relocated within convenient
commuting distance of employees. Neighbourhood work centres involve
employees from different organizations sharing space and equipmentin a
work centre close to their homes. Flexible work arrangements invoive
part-time work at home, as when ‘employees are encouraged to take
terminals home with them at night or on weekends to accomplish critical
work at “non-peak” computer hours, or just for convenience so they do
not have to make an extra trip to the office to perform necessary overtime
work’.¢? Work at home involves employees working at home on a regular
basis.

We contacted several organizations with such-arrangements supported
by telecommunications to discern whether there were systematic studies
available which assessed their experience. Not one of the organizations
contacted was able to provide us with a comprehensive report evaluating
the telework experiments - either because such evaluations were not
being conducted, or because the. results were not yet in~ Conse--
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~=it 15 important g point cut hat Olson's
exploratary research was focused on
‘ramole work', whether it involved a
substantial slecommunicabons comgoonent
or nal. Qur inlerviews focused only on
arganizalions involving ‘telewark’. The
generabzations Selow attemnpl to lactor cut
anly the findings related to telework from
both investigations. Readers interested in
the troader issues of remate wark should
reter to Qlson’'s hull repart.

='Both Awchard Harkness and ‘Margrethe
Olson point out that there is a cntical
aistinction betwean warking at home
versus near home in neighbourhood of
satellite work centres, and argue that many
of the disadvantages for managers and
workers ¢o nol apply to working near home
tg the same axtent as !Q working at home,
For 2xample, a neighbourmcod or satallite
waork centre pravides for grealer social of
grofessional  interaction® with  work
associates Nan does work atl home,
However work near home presants its own
special sat of prablems for warkers and
maragers. For examplae, Soth Manning (op
cit, Ref 84) -and T. Ciunan (lelephone
canvarsation, 24 March 1981) repont that
gven with 2ecentralized office

ments. cartral managers still have ditficufty
In knowing what lo axpect in lerms of
worker Quiput, and can find the decantra-
hzed offices disconcerting becausa they
reduca the manager's ability to visually
mantor warker activity. This in tum can
generale mutual distrust over issues of
worker productivity, Alsg, while there is
greater social and professional interaction
for workers at the decentralized officas, itis
nat the same as being at the cental office
where the action is’,

Manning indicates that lo cenl with the
loregaing issues, Control Oata Corparation
orovides nearty all participants in its
"alternate work sites’ programme with toth
a central offics lecation (consisting of
meegling rooms, poick-up and  delivery
stafions far work assigrynents, mail boxes,
and lockers) and an afternate work site.
More than haif of #a work assiqriments’ are
campleted at hess decentralized otficss. In
additron, COC tries g promote ‘open and
complete communicaton’, offers ‘workers
regular cppartunities to atterd meetings at
the central offica, provides special educa-
tonal pregrammes for skill devescpmennt,
and usas ‘feedback mechamsms' o
discuss individual and groun cerformancs,
Clearly, COC would not do hese things it
they were not necassary.
°sQp cit, Ref 82.
53Qp cit, Ret 64,
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quently, we tried to obtain information from telephone interviews with
individuais in various organizations regarding the organization's
experience. We also used the results of the exploratory research on
remote work by Olson.® Qur investigation, and that of Olson,
revealsd there are important differences in the teleworking experience
depending upon the nature of the telework option. the nature of the job.
and the nature of the individual’s personal situation. Nevertheless. the
following generalizations seem warranted. %

(1) The single largest group of workers currently affected by tele-
working are computer programmers, data eatry clerks. and word
processing operators.~ people who have understanding of and familiarity
with the technology. -

(2) The number of warkers involved in teleworking in any organization

is a small proportion of the organization's total workforce. or even of that
portion of the workforce most suited to telewark.

(3) The major disadvaniage of teleworking from the Standpomt of
workers is the loss of social and/or professional interaction with other
workers. Clearly the extent of social or professional isolation varies with
the kind of telework arrangement, with it being greatest under work ar
home aptions and least with work near Aome options.*” Some individuals
do not mind the social or prafessional isolation. A few individuals prefer
ta work alone. But most workers involved in teleworking, who have other
feasible alternatives, do mind the loss of interaction and would prefer
their old work arrangement or some new arrangement permitting <loser
interaction with fellow workers. As a result, some workers have returned
to ‘central’ office work. A related disadvantage of telework is lack of
visibility for promation among peers and managers. This disadsantage is
usually limited ta individuals involved as members of an urganization
rather than ‘contract’ or 'piece’ workers. Most current teleworkers are
the former.

(4) The major advantages to individuals are flexibility in their working
hours and location, reduced commuting time and cost, and ability to meet
demands of personal situations. THe latter can be especially important,
For example, for the handicapped and those with family responsibilities,
the advantage of being able to work at all is viewed as a reasonable
tradeoff to social and/or professional isolation.

(5) The major advantages to organizations involved in :eleworking are
several: : '

® Increased work productivity: at least of the order of 10¢¢ and poten-
tially much higher. Olson®® and Manning *? indicate that workers
report productivity increases around 100 .

@ Ability to hire people who will work for less.

® Ability to hire high quality or highly skilled people in a competitive
market, when location and flexible work arrangements are important
factors to potential employees.

@ Ability to hire people who would not otherwise be able to work inthe
industry (eg the handicapped and single parents of young children)
and who, by virtue of their inherent motivation or gratitude for being
able to work, are likely to be highly productive workers.

® Reduced need for space o house office workers, and for heatmg and
cooling of space.

® Shift of certain costs to the workers and others: eg the organization

does not have to pay for employes downtime (2g dué to equipment

breakdowns), office space, or utilities. [n contract and piece work,
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“oQlson summarizes the problem nicely as
follows: ‘From management's point of
view, the primary problem with telewark is
how to supervise pecple wha are out of
sight. Many managers | have spoken to fesel
it is not feasible unless a job has
measurable outputs, even though com-
parable measures are often not necessary
for in-house personnel performing the
same jobs. Thus, acceptance of the idea by
management will probably not come before
either output measures are developed
(possibly indexed o compensation) or
fundamental changes in management
attitudes take place’. (Personal communi-
cation from Margrethe Olson, 5 Cctober
1981).

“tA. Johansen, K. Hansell, and 0. Green,
Teleconferencing Growth: Locking
Beyond the Rhetoric of RAeadiness.
Institute for the Future, Menlo Park, CA,
1981, p 1. See also Robert Johansen,
Kathleen J. Hansell and David Green,
‘Growth  in - teleconlerencing:  looking
beyond the rhetoric of readiness’, Tele-
communications Policy, Vol 5, No 4,
December 1981, pp 289-295.

1To be published in: Telecommunications
Palicy. June 1982,
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the organizations also may be able to shift or reduce fringe benefit
costs. However, this is likely to be only a temporary advantage. if it
oceurs at all. The-price for contract and piece work will eventually be
adjusted to include fringe benefits where not initially included by the
unwary.

(6) The major disadvantages for organizations involved in teleworking
relate to the management and supervision of the workers. To the extent
that work can be parcelled out on a project or piece basis with a fixed cost
attached, this problem is ameliorated; to the extent it cannot be so
parcelled out, or employee productivity otherwise measured. supervision
is made more difficult.” )

Summary

The prospect that telecommunications might constitute a substirute for
transportation, thereby resulting in energy conservation, remains just
that — a prospect. Increases in energy conservation that might result from
telecommunications substitution for transportation are difficult to
predict. Reasonable estimates of such savings range from [ to 3% of tatal
energy consumption, or up to 5% of toral petroleum consumption. But,
the margin of error in these estimates is at least as large as the estimated
energy savings, due to the problematic assumptions and data on which
the estimates are based.

Moreover, the real potential of telecommunications as a substitute for
travel also remains difficult to predict. While attitudinal research shows
that potential substitutability of 20 to 30%% exists. the operational studies
to date have failed to clearly demonstrate that travel reduction or trasvel
avoidance has occurred with existing telecommunications systems. One
reason for the poor performance relates to the relatively slower rate of
diffusion of telecommunications technologies than had been anticipated
earlier. For example, Johansen, Hansell and Green" recently wrote that
teleconferencing: :

. has not yet been implemented on anything like the scale anticipated in the
early 1970s. Centainly teleconferencing has been successfully used by some
organizations . . . Mostly, though. teleconferencing consists of vague promises,
often the same promises that were made 10 years ago.lt sometimes seems as
though nothing has been learned over the past decade, that many of today’s
promoters of weleconferencing are merely restating old - and largely unfulfilled -
promises.

And teleworking, the natural child of the teleconferencing idea, seems to
have fared no better during the past decade than its parent.

The research clearly suggests that while telecommunications
technology might yet substitute for travel, it will not happen quickly. and
probably will not happen without changes in attitudes. behaviour.
technology. and economics. These factors, which influence individual
and organizational users' decisions about whether to substitute
telecommunications for travel, are examined in Part II of this article.”*
Also examined are major views of the government's role in relation to
increased use of telecommunications for achieving energy conservation,
and specific mechanisms of government policy for affecting
telecommunications substitution.
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The following article was adapted
from a speech given by Gerald
Tellefsen, Senior Vice President of
Bogz, Allen & Hamilton, Inc., atthe
Seventh Annual International
Conference of Wang Usersin
December 1978.

2signing and
.mplementing an
automated office involves
the development of
training, orientation, and selling
programs to prepare management
personnel for the new tasks and
responsibilities they will face in the
future, The automated office that |
refer to comprises combinations of
many new technologies, as well as
technically advanced subsystems
such asimproved processing,
micrographics, and photocomposi-
tion.

Inaneffortto understand the
education processrequiredin
establishing the automated office, |
will look at some of the existing
attitudes of today's office worker,
propose some basic guidelines for
designing an office system, and
discusshow to gear our education
programs to animpiementation
schedule.
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Reprinted with special

- OVERVIEW

Existing Attitudes towards
Office Automation.

As aresult of my work experiences.
and particularly the results of arecent
managerial productivity study. it
appears that the attitudes of peoplein
anoffice can be organized into three
categories. Often you'll find that .
people in the same office fall into
particular camps. The firstcamp,
whichlicall Camp Reluctant, includes
those people who are not too anxious
to getinvolved with office automation
orto participate init. The second
camp, called Camp Gung-Ho,
includes those people thatare high on

office automation and new technolo- -

gy. And the third.camp, called Camp
Indifferent, are those people that are
neither aggressively fororagainstit.
Let's examine why peopile tend to
fall into these three categories. People
that fall into the category called Camp
Reluctant have the following
characteristics: They're wary of .
change. They do notinitiate changes
of their own. They've been doing
things the same way for a long period
of time, and, quite naturally, find it
comfortable that way. Possibly, atone
time, they were persuaded to pur-
chasean expensive data processing

Copyright & Wang Laboratories, Inc., 1980.
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system that employees didn't like, and

- now they are skeptical. Once they get

comfortable doing something the
same way and doing itwell, they are
afraid that a computer will drastically
change the way things are done,
possibly not doing them as well.

The people categorized as being in
Camp Gung-Ho have the opposite
characteristics. They are very positive
about office automation, often without
having much knowledge or
experience. They may be aggressive
and harebrained, which means, for
example, that they want the whole
scope of the office changed
immediately and a computer instalied
on every desk. However, even though
their ideas may be viewed as radical,

.you will often find that these people

are creative. They are, in fact. looking
for ways to increase productivity inthe
office. When you boil down office
automation, or anyarea of high
technology, it gets down toincreasing
the profitability of the organization by
increasing the productivity of the
people, which takes these creative

- capabilities.

People inthese camps have these
attitudes for a reason, and very
frequently, it is a lack of communica-’
tion and education. For example, the
people who are reluctant might feel as
if the'people who are positive don't
understand their situation. However,



The attitudes of peopleinan
office can be organizedinto
three categories.

the peopie wng are pasitive mignt
expect averyonein theaffice ta go
alang with their suggestians withaut
questian because they believe thatan
aytamated system will be beneficial
ta all, The pessimistwng has been
burned in the gastis natreassured dy
theopumisi’s statement that ‘this time
i's gaing to oe different.” Qbvigusly,
the pegple inCamp Gung-Ha are nat
addressing the real cancarms ar
grablems af the geopie in Camp
Reluctant ang, of caurse, the reversa
1s irye agwell.

These attitudes reflacta wide gapin
cammurucalion betwaen the twag
camps. In acditicn, the peoplein
Camg Reluctant mignt not
undzarstand haw the system works
and.nerefcre, they may nat foreses
anincrease in graductivity. They
mghtnatcarsif overnead costs are
recucad tecause they nave managed
tQ stay within their oudgeats in grevious
years. inay might nat be concarned
with regulaiory and compeattive
pressures because their dapartment
has hitile ta dgwith marketing or with
masting any kind of ragulatory
requiremants. Tnese atiitudeas are
2gaintherasultof alack of education
inboth camps.

The pessimist who has been
burnedinthepastis not
reassured by the optimist's
statementthat“this timeit's
going to be different.”
Obviously, the peopleinCamp
Gung-Hoare notaddressing
therealconcerns orproblems
of the peaopleinCamp
Reluctant and, of course, the
reverseis true as well, .

Learning Mow To Hurdla

Haw do we sari cutandchangs
these xinds af attitludesin the office?
The common denorminator batwesn
¢pposing views is that averyane
learned lc g0 things in a cartain way at
aone lime, and they ¢an be educated -
again. The grotblemis trying to )
discaver exactly wnich educatioral
procedureis agprepriate for your
campany. Animportant siepis tofind
Qutthe parsonality of your
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arganization. Almast every business
has a persanality, and typically it's
reflected by the chief aperating officer
ar the chief executive officer. That
attitude ar personality is usually
influenced by haw praductive a
company has been during the course
of ayear and how muchit has grown.
Oncevyaulaagk at the persanality in
yaur particular attice, yaumay find
that there are certain stumbling
blacks that will preventyau fram
getting affice systems installed. | have
categarized thesa stumnbling blacks
into seven hurdles thatyaumay have
taavarcame,

Thefirstoneis theignorance nurdle.
Haw da you getaver the hurdle of
convincing peaple wha dan't
understand what yau're trying ta say?
One of the things that mightbe dang1s
tainvalve tap and middle manage-
ment Dy making presantations of yaur

prapasal and yourview af the qurrant -

situation. Additianal sglutions mignt
betoroute aparapriats articias
through the office and ta condugt
perigdic seminars with qutside
specialists, inviting affica-perscnnal
tgattend, Many people are
bamboazied oy the state of sleciron-
ics tgday They dan'tunderstand how
taday's affice systems work, who has
usad them befare, and wnataccurs
when an autamated systemis
installed in a manual office.

The second hurdle thatmightbe
evidentin your arganizatianis the fesr
hurdle. When you see that peogple zare
afraid, talk with the personin charge
and find aut why there is fear. When
yau presant your praposal far 3 new
affice system, it1s essential that yau
are able taidentify tha potantial
negatives because everyinsiallation
has a garticular kKind of risk. Noane
will beliave yauit you try ta sell
sgmething and ¢laim it's gaing (g be
100% rnight. You shauld thenidsntify 8
contingency glan, afalidack olan. If
you can snow somecne alternativasto
groplemsin the sysiam, then they may
beless afraid. Finally, your approach
to the installation of the system snhauld
De tased on a philasopny of evalytion
rather than revolution. This will
reassure the manager thatovermght
sgmething will nathappen that's
gaingto make itdifficult 1o central the
situationin the future,

The third hurdie is the ‘I'm from
Missouri’ syndrgme. These are the
people who do not believe samething
until they seeit.Inresponsa to this,

you candistribute articles on simitar
systems that areinplace and that are
successiul. Youmight even escart
them ta alivedemanstration of a
warking systam. lf you canactually
shaw samebady something that
warks, yau may turn that personinto
an advacate of what you want tq do.

Whenyou present your
proposal fer anew office
system,itis essential thatyou
are able toidentify the
potential negatives, because
everyinstallationhasa
particular kind of risk.

The fourth hurdle is the pessirusm
hurdle. [t's difficult (¢ deal with geaple
wha are nat gasitive 2oQut anything.

-Youcantry takeen theminfarmed

and communicate whataver
achievements you're making in ather
places within yaur arganizatidn. You
mignt also treatthem hike the "I'm fram

- Missouri® pecole by shawing them a

live demanstration of 2 sysiem simuar
ta the gne you are grepgsing.

The fifth hurdle that may exist within
your arganizztion s the qver-
enthysiasm hurdle, wnigh s the
reverse situatian. It's typifieg by the
usarwnais hat ta get something done

. on a high-technclagy Sasis, aither

within the department gr 3¢rgss e

. wholearganization. In handling s, it

isimportant to strass the need (o walk

. betare running, since lang-term

suUCGass requires careful planning.
However, an enthusiastic psrsanis
thedeal iype to use as g valuntaer for
a pilot stugy. If yaur initial expenments
wark outwell, he agr she will be
advertising it to everyone. Alsc, the
spirit of these kinds of peaple czn be
channeled tothe pessimistic peagle.
Farexample,ifyou'rghaving 2
mesting to presant SOMaining (9 six of
saven managers, trytgarranga tne
saating so thatthe positive or
enthusiastic peogle arenaxiia he
gessimistic ones.

The sixth hurdleis the accountant -
syndrama. Withaut reaily nandling
this hurdle thraugh educztion, yeur
chances of getung 2 sysiam instailsd
are shm. You mus: be xnowledgezale
in the economic asgects cf the curran?
and future situaign it may be
necessary laprasent thefront-2nd
and gperaiing 2xpansas indstal, 35
well as the harc and saft ccllar
savings.ifyoycangive the

‘accountant these xinds of numupers,
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yaur proposal has a much better
chance of survival. o

Thefinal hurdle is the human-tactor
syndrome. lf you're gaing to install a
system, you must be aware of the
associated personnel requirements.
You must determine exactly what
kinds of people, or expertise, you'wil
need to design and develop that
system. Youcanthenrcelate the
resulting jobs to the existing stafito
find out if the system will work with
current personnel. in assessing the
human factors invalved, itis important
to be aware of what the experts have
to say about working conditions.

Itisimportantto stress the
need to walk beforerunning,
sincelong-term success
requires careful planning.

Everything from the design and color
of the office ta the career path options
far operators should be considered.
Anotherimportant step is ta discuss
human engineering requiremeants with
experts because many peopie findit
hard to believe that they canchange
the way they work. You must have
information on methods of changing
people’s work patterns and be ableto
show how these methods have
worked in cther places.

Designing an Automated
Office System With Your Eyes
Open

Befare planning an educational
pragram, a decision should be
reached on what type of system best
suits the neads of your office, and
approval mustbe given by
management for installation. | will
describe some basic steps touse as
guidelines for designing a system that
will accomplishthe goals you have set
for your automatad office.

From the beginning of your search,
itisimportant to go in with your syes
open. You should understand the raal
differences between automated and
manual systems. Manual systems are
typically mare intelligent, easier to
learn and easier to make adjustments
to. They are atlexible investment
commitment. However, with automat-
ed systems, you have anintiexible
investment commitment. Training
must be proceduralized, and
tachnical expertiseis necessary to
increase the learning curve as peaple
learn to use word processing. You
musthave a detailed defimtion of how
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the office pracedures will wark. Also,
youneed o determine if the
aquipment you are using will obsalete
itself. These are major difterences that
should be consideredin finding the
bestapproachto designing your new
system.

Another basic stepisto become
knowledgeable about the system you
are trying to improve. This includes
defining the purpose of that system,
its tunctions, the components, the
staffing, the operating expense, the
problems, and the efficiencies.

The next stepisto establishthe
objectives of the new system, such as
saving maney, impraving service.
Research automation concepts,
publications, authors, vendors and
consultants. Basic selection criteria
must thenbe defined inorder to
support your proposal. For example,
this criteria might be the cost ot the
system, proof of its perfarmance,
pracessing and speed requirements
or vendor support. The major criteria
you use tochoose an office system
must directly relate-to the needs of
your particular firm.

With the research you have done,

you are ready-lo design your automat--

ed system, the functional flows, the
personnel needs, the ongoing costs,
and a manual fall-back system or
autside service program. As a final
stepin this pracess, you should
compare the ofterings of potential
vendors and seleclt the most qualified.
System requirements and detailed
selection criteria should be givento
appropriate vendors. By comparing
and ranking vendor résponses, you
should then be able to select a vendor.
When the design of the new system
iscomplete, a schedule forimple-
menting the office automation should
be developed. You may decideona
short-range or long-range automation
schedule, depending onthe type of
systamto beinstalled. There may be
direct and indirectuses of the system
you wauld like to develop in the future
which would require a gchased
schedule of implementation. Your
plan will alsonesdto refiect '
management psychology. style, and
attitudas of tha office. Therefore. the
aeducation program for oftice per-
sonnel must be geared specifically to
what the automation schadule will ba.
This should helg geta system .
accepted, installed, and runningona
successful operating basis.
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Educating For Success
© Systems canbe organizad into two
types — shared and dedicated — and

they require different kinds of

education and ditferent kinds of work
steps. There are seven major staps to
an education program that wiil
accompany the design, installation,
and operationof a shared office
system (systems that areused by -
everyone). Each stapis aimed ata

Your planwillalsoneedto
reflectmanagement
psychology, style, and
attitudes of the office.
Therefore, the education
program for office personnel
mustbe gearedspecifically to
whatthe automation schedule
willbe.

certainkind of person, with a cartain
rank, andis done ata certain time.
Also, thereis a particular madia that
best fits each situation.

Thefirst step s tne presem ton of
results from research you have done
on acertain system. After the study s
done and you have decided this s the
appropriate system for your office, the
study resuils are to be praparedn the
formof a writtenreport. ltis a
summary of your research that should
be presented to ali the managearsin
that particuiar location who rmugnt be
affected by the systam It shouid de
done once, a taw months ogfore
implementation.

The purposeofthe secend siapisio
introduce system procacures. This
canbeaformal presentation, a
procedures manual, a usagecard, or
all three, depending on what you want
toget people todo. The participants
will be managers and usually
secratarias, and this should be done
once, a month beforga implemeantation

The third step istomakean
announcament a wask befcre the
switchto the automated system. The
meathod should be a memorandum
whichis distributed to ail participants.
This kind of announcementis signed
by someone.in a high gosition in your
organization.

Two months after the sysiamisup
and running, a status report should o
written as a fourth step, and it should
be distributed to the managers. I
you've finally convinced peogpie
through the aducation program {0
participatein theimplementationofa
system, you should not forget atout
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them. You should follow up by indi-
cating in your status report what
happened in that first two-month
period of time.

The fifth step is also a presentation
to the managers, to be given once,
three months after new procedures
are in effect. The subjectis
user-status results, and the puroose is
toinform each manager of how
his/her department used the system,
how they liked it, and how often they
used it. It shouid include the
commertts and concerns of the
individual users. A department usage
report should also becirculatedas a
sixth step, which should include,

among other things, the frequencyof -

use and the cost of use.

The last stepis orientation, a very
important thing. When we change
procedures and install a new system,
we have to change our orientation
procedures fornew hires or for
transfers to tell them about the new
system and how it will be used in their
jobs. Itisonly necessary once and
should be done dunng their first week
of employment,

The other type of system, a
dedicated system, requires a different
selling program and a different
education program. A dedicated
systemisrequested by ane personin
adepartment, typicaily the
department heac. This person wants
some kind of office system installed,
but enlists your helpin making the
decision. The first major task in this
situation is to présent a prefeasibility
study, which reviews the reasons for
considering an automated system
and states the expected benefits of
implementing onein thedepartment.
. Whenthe studyis.completed, a
presentation should be made lo the
department manager wnao enlisted
your help and a cabinet consisting of
two or three of his or her mast
respected advisors. :

Thenexttask is to conduct the
feasibility study, and then follow up

OVERVIEW

the prefeasibility study with another
presentation and a written repaort. The

participants are the manager and the .

cabinet. It should be held immediately
after the research on your proposed
systemiscompieted. itis very
impaortant that, after the study is
completed, you don't take a three or
four week hiatus before.you report the

- results back to the peopiein the

departmentinwhich you're warking. -
When the study resuits are
approved, the next stepis the actual
designof the system. The media
should be ateamwith one ortwo
participants from the department staff
as well as the manager and cabinet.
Theideais toinvolve the users as
much as you can in the design of this
system. After the system design is
finished, the operating procedures
should be written and distributed to all
users. Thisis done once, 3 week
befare the pilot begins, so it's freshin
their minds prior to the beginning of
the pilot. )
Atthis point, the pilot study itself is
conducted. Itis very persanal
because you are right there with them.
The participants should be users from
that particutar department. At the end

" of the pilot study, the results should be

given as part of 3 presentation. The
participants should be a team that
includes the systems person and the
one or two people who were helping
with'the pilot and with the study itself,

Systems canbe organizedinto
two types — shared and
dedicated =~ and they require
different kinds of education
anddifferent kinds of work
steps. :

Time should be allotted to discuss the
results, the benefits and whether it
went as well as predicted.

The finaltask is settingupan -
orientation program. In this particular
case, the orientation is for people who
arelearning the system from the
beginning. This should bedone
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through the use of a manual. The
participants would also be new hires
and transfers, and again, the
orientation should be done during first
week of employment.

in summary, an education program
can help us overcome the many
hurdles we face even before we gain
appraval for the installationof a
system. After approvalis given,
however, the education pragram

doesn't stop. Sometimes an education .

program, in fact, may take the form of

a little marketing program. if you have

ahappy user, youhave someone who
wili advertise whatyou have done.

An education programcan help
overcome the many hurdles we
face evenbefore we gain
approval for the installation of
asystem. Afterapprovalis
given, however, the education
programdoesn’tstop.

When that happens, the productivity
gains that you're looking for shouid. in
fact, occur.

To review, you should begin by
identifying your corporate personality,
Define the type of education your
organization will need, and what kind
of hurdles you will have to overcome.
Management attitudes should be
given carefuf consideration. Then
develop a multifaceted, multimedia
education program that includes
face-to-face presentations, written
reports, memorandums and
instruction manuals. Lastofall, assign
the necessary personnel to the
education program. You will need
peopie to take the responsibility for

- their specific tasks during the entire

phase, from system design to
implementation. a

-—
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OFFICE OF THE 80s

Productivity Impact

by JohnJ. Conneil

The key consideration in planning for the Office of the 80s is the
bottorn line. Much has besn written about exciting new technologies
that have been developed for the office, such as computing capabil-
ities on a chip the size of one's fingernail, mail moving electronically,
instantly accessible microfilm records, conferences by video and
similar advances. A grea! deal of thought has been givento the grow-.
ing trend toward interconnection of office machines through telecom-
munications and the impact these developments have on office
operations. Substantial interest has been shown in the benefits asso-
ciated with accelerating information flows, substituting telecommuni-
cations for travel, introducing the concept of an electronic in-box and
similar developments. These technological breakthroughs ara
exciting, the benefits are real and the opportunities for improvement in

the future office are very attractive. . ‘

In today's office the cost of operations is rising faster than any other
segment of business. The labor-intensity of the office makesit
especially susceptible to escalations in wages and fringe benefits; the
workload of the office continues to grow; and the track records of
periodic cost reduction programs are not very impressive. Unless
these trends ¢an be reversed, the office will have an increasingly neg-
ative impact on profitability, threatening the health, and perhaps even
the continued existence of many enterprises.

The time has come to call on senior management to confront the office
operating cost problem by introducing programs to improve office
worker productivity, as a basic business strategy. The well-meaning
but hit-or-miss-approaches now being pursued by office personnel to
achieve these goals, with varying levels of management suppon, are
not sufficient. Whatis needed is anintensive effort, at ali levels,
orchestrated by an aware and concemed senior management.

This special supplement addresses the problems and the potential ot
the Office of the 80s. It describes why office costs are rising; proposes
that increasing office worker productivity at all levels should be a key

" managerial objective; describes approaches, tools and techniques

for achieving that objective; and discusses the opportunities and tha
pitfalls in managing the move into the Offica of the Futurs,

John J. Conneil is the founder 2nd
exscuifve dimctor of- tha Offlce
Tschnology Research Group, Box
85, Pasadens, CA 91102, The Group
s an intsrmational assoclatlon of
executives from major corporations
who are concermned with the organi-
zational, behavioral and managerial
implicationa of introducing ad-
vancad tachnology intg tha office.
Praviously, Connell was Vice Prash
dant of Administrative Seivices for
Atlantic Richfleld Company.
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Office Costs

How much do offices cost—last year
versys this year versus next? In reahty,
most executives do not know. Few ac-
counting systems are designed o ac- .
cumuylate and report total office costs -
in a meaningtul way. Defining just what
an office is, and what expenses lo
classify as office expenses, as opposed
to line expenses, are difficuit tasks in
themselves. Conversely, orienting the
accounting system to .measure office.
operations accurately can skew the re-
porting of performance for the enter-
prise as a'whole. "

The Business Problem: Office.
Costs fAre Rising Precipitously

As a result, there is little general . -
information available on the subject of
office economics. However, when. spe-
cial studies are undertaken to pinpainl
office performance, the resuits arestar-
tling. The studies reveal that office costs
are rising 12% to 15% per year, and
there is nothing an the horizon, short of
concentrated action by management, to
reverse this trend—in fact, just the op-
posite. The same studies indicate that
office costs will double over the next
six years. Most businesses cannot sus-
tain such costincreases without a nega- .
tive impact on.the bottom line. (See
box next page).

Thus,. 8 major business problem
has arisen, which'must be addressed by
top management. Otherwise, the gains
in the marketplace and the efficiencies
ot the factory will be wiped out by what
is happening in the ‘office. Managers
responsible for office operations have
been attempting to solve this cost in-
crease problem for many years. Sub-
stantial inroads have been made by
computers in certain sectors of office
operations. Word processing. micro-
graphics, and other office technologies
have had similar impacts in other areas.

Reprinted from the Fabruary 18, 1980 issue of BUSINESS WEER by special
permission, (C)1980 McGraw-Hill, Inc., New York, NY 10020. All Rights resarved..
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In spite of these efforts, as successfui
as they have been, office costs continue
to rise. : :

Payroll and
Workload

Several factars contribute to office cost
increases, inciuding the impact of rising
energy prices on office space costs and
the general effect of inflation on office
expensas. However, two factors pre-
dominate: labor costs and total work-
load. With upwards of 75% of office
costs labor-related, every wage increase
and additional fringe benefit has a dis-
proportionately adverse effect on ex-
pense levels. The total workload that
the office is called upon to handle is
increasing and so are the total numbers
of office warkers. :

The key product of the office is in-
formation. and mast of the functions
performed by office personnel are con-
cerned with the processing and the
communicating of information. It de-
mands for information graw, then office
personnel must mest those demands.
If the demands cannot be met by exist-
ing mechanized systems, then the in-
formation must be ferreted out manually
by office personnel—a time-consuming,
inefficient and particularly expensive
process. If the demands are voluminous
ariough. then additional personnel must
be added to the office work force to
handle the expanded waorkioad.

In fact, that is exactly what is hap-
pening. A mushrooming demand for in-
formation is being imposed on the
office, from within and without. The ex-
ternal demand comes from the growing
numbers of requlatory and other gov-
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emmantal agencies, atthe faderal, state
and local level, which demand informa-
tion from business that seldom matches
the output of existing mechanized sys-
tems. Either new systems have to be
davised or the demand must be met
through manual effort,

_Intamal information demands, on
the other hand, arise from the success
stories in . Information systems—new
systems which provide management
with operating information oftentimes
not available in the past, presented in a
form and time-frams %eared specifically
tc executive needs. The success story
is short-lived, however, because infor-
mation demands which are successfully
met invariably: beget additional de-
mands, as the power of machine-based
systems becomes evident. Sametimes,
the systems can meet these new de-
mands. In most cases, just as with the
requlatory agency requests, the burden
falls on office workers to assemble the

requested information manually,

Productivity
Improvement

~The problem, then, Is a constantly in-
creasing waorkload being handied by
growing numbers of increasingly expen-
sive office workers. The only reason-
able solution is to introduce tools and
techniques to improve the praoductivity
of office workers so that these work-
loads c¢an be absorbed without addi-
tions in personnel, and salary increases
can be offset. Once those two aobjec-
tives are accomplished, one can begin
to think about approaches which, actu-
ally reduce office costs.
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Of the $800 dillioa U.S. businesies 4re axpacind 10 spend
in 1973 on office operatians, $40Q dillion represent the
direct costs of compensalian and fringe benelits. The
ramaining $200 Sulian of indirsct oty cover internal
syppart, 1pacs snd purchased resources. If major staps

tre Nat Laken (0 introduca new technologies int

aperations could rise to $1.5 trillisn oy 199Q.
(Saurcas: Booz, Allan and Hamilten, Ine.}

office in 2 comprehensive way, direct ccslx of offics

CLERMC AL WAMAGERS
AN QTHERS

Clarical costy amount to
anty 23% of direct oifice
coats and 27% of total affice
costx. The remzindar recrs-
ents Lhe coats Of managers,
profexsionals and other
owiedgs workars.
(Saurce: Booz, Alen and
Haminon, Inc,)
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The Business Solution:
Improve Office Worker
Productivity

Efforts to improve office worker
productivity, then, must first be geared
to shoot at moving targets—waorkioad
growth, waork force increases and esca-
lation in labor costs. Second, they must
address'the fact that improving clerica:
efficiency has been the aim of systems
designers-for years, with considerabia
success, and although improvements
still can be made in some areas, the
potential margins of improvement are
not very great. However, clerical lator
costs represent less than one-third of
office labor costs. (See box). Twa-thirds
represent the cost of managers, profes-
gionals and others who represent fertiie
ground for productivity improvement
efforts.

The first step, if the effort is to suc-
ceed,. is for senior management ¢ es-
tablish improvement in office produc-
livity as a corporate goal and to sehic.:
participation of all office personnei in
achieving that goal. Tne Weslinghouss
approach, which is described in the ac-
companying box, is an excellent ex-
ample of how one of the country s Mora
progressive cdrporations has inihates

.a corporate-wide productivity improve-

ment program. .

Next, one must recognize that litlle
is known about how to measuce the
productivity of managers and other
knowledge workers. As a rasull, pro-
posed approaches which claim to im-
prove managerial productivity often
cannot be quantified accurately Sev-
eral efforts are under way (o find an-
swers to this problem, the mos: com-
prehensive of which is the Amernican
Productivity Center's IMPRINT projec:
(IMprovement of PRaductivily with IN-
formation Technology). described inthe
box on following pages.

The introduction of productivity im-
provement projects shauid take agvan-
tage of techniques that have been ce-
velopead to lacilitate office warkar par-

ticipaton in the productivity improve-

ment effort. One such technique is
called "qualily circles”. The circle,
which consists of all workers in an oif'ce
or secton, maets waekly 10 idently
probiems and to sat prionties for sQlving
them. Another -approach, czlled the

Page 2 of 12
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Nominal Group Technique, is being used
by the National Micrographics Associa-
tion in connection with both its research
into office productivity, as a public ser-
office operations. {See box on {ollowing
pages). : . :

Investmentin
Technology

Establishing a corporate goal of pro-
ductivity improvement; getting all office
workers involved; recognizing the difti-
culty of measuring improvements in
managerial productivity; and using the
tools and techniques available are key
steps in gelting started. in addition, one
should look to the nation's history of
productivity improvements on the farm
and in the factory. In so doing, one be-
comes quickly aware that improvements
in productivily over the years have been
directly related to capital investments in
technology. (See box next page).

Studies indicate that capital invest-
ment in the farm worker approaches

$70.000 and-the factory worker approxi--

mately $35,000. The office warker, on
the other hand, is supported by a capital
investment of about $2,000. Little won-
der, then, that the three do not con-
tribute equally to the nation's produc-
tivity. The disparity in capital investment
-per office worker, as opposed to invest-
ments ta support farm and factory work-
ars, is reflected quite directly in the
relative productivity leveis of the three
gqroups. '
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The conclusion that one has to
draw, therefore, is that any serious ettort
to improve office productivity must call
for well-managed investments in new

Page. 3 of 12
office lechnologies. Fortunately, there
has been an. explosion in new otfice
technologies, in the numbers of ma-
chines available, in their capabilites
and in their potential uses. Further, in
direct contrastto the continuingncrease
in people costs, the cost of lechnology
is decreasing. Breakthroughs in the
laboratory, accurring almost daily, pro-
vide frequentimprovementsin the price/
performance ratio of office machines, -
and this trend is expected to continue.
{See box next page).

AComprehensive Plan

. The tools are here today, or will be

shortly, and the economics are increas-
ingly attractive. A comprehensive ptan
is needed to introduce these 0gls into

. every phase of office operations, as a

basic business strategy. Itis at this point
that programs lo improve office gra-
ductivity often go awry.'As soon as tech-
nology is mentioned, there is a tendency
to delegate responsibility tor such pro-
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Westinghouse Approach & Y i
. Westinghouse Electric Corporation has initiated a major- - {3 Center prrOOCh 4
corporate-wide productivity program, strongly supported i L e ) : -
by senior management, and designed to enlist the partici- & The American Productivity Centerin. :
pation and support of Westinghouse personnel at all levels, gy Houston, Texas is a privately funded, non- E 3
A Corporate Productivity Committee has been established, & £rofitorganization, headed by Dr. C. Jackson  §5iy
made up of key executives in the operating companies and  §§ - Grayson, Jr. It is dedicated to strengthening . e
chaired by Thomas J. Murrin, President of Westinghouse £ !he free enterprise system by developing P
Public Systems Company.'Some of the activities EY Practical programs to improve productivity
undertaken include: £ gndtthelctqgamy oL:okrkéng lite in the Un;te? o
Programs to make all smployees aware of the importance 33 C;T,jj',MPSS,,f?? ,M;ﬁ,vggg,ﬁi’,”éﬁé’é’ff.
of productivity improvement lo Westinghouse. A Manage-  §j tivity with INformation Technology, which has By
ment Council'meeting, which included the top 200 & as its goal the identification of techniques for !
axecutives in the company; individual and business unit Bl using advanced technologies to improve the o
meetings; roundtable discussions; attendance atexternal 24 nroductivity of knowledgeable workers, o
seminars; internally produced videotapes and a numbar of ) . . g
other efforts have been undertaken, aimed at increasing i According to American Productivity Center i
employee awareness of the importance of productivity £y officials, IMPRINT is a five year program in e
improvement. &4 which spolrjsqrs »tth pamcrt‘paf}er\;ntllAPC %gi
Programs 0 establish procuctivly improvementassa [ Beronnelinismiseseachoone Sney g
corporats goal. Productivity improvemént plans have been ey . completed, it will contain aquipment valued
made a formal part of the strategic and business planning % at approximately $1,500,000 plus time-shared G
process; seed money has been provided to test produc- ¢4 access to other facilities, making it the .
tivity improvement ideas; and wide exposure has been 2d largesttest bedin existence for productivity % ;
oy given to individual productivity improvement projects. @; research on information technology. . =
o Programs lo encouraga participation by ail employees. . i Individual segments of the research pro- éi
15 I Quality circles; task forces; emphasis on specific areas, 24 gram are expected to require much less than e
= such as white collar productivity and automation, followed 3 five years to complete, particularly the =
Py by widely attended conferences to discuss programs'and q measursment and behavioral areas. The . R
2%:, rESUHS; and efforts to communicate more about CQmDEt“iOn o research into the overall crganizatjcna| - 3y
;‘3,2 and the business environment are examples of steps taken. &} impact of tachnology will be much longer.
ggra-} Says Murrin: “Westinghouse has established productivity gﬁ The five year duration of the project reflects
:%g . improvement as a critical objective for all our business 2 the tact that technological developments in
- R units. As part of our near-term productivity improvement §¢ office systems ars at an early stage and -
8 etfort, we plan to concentrate attention on improving ' many changes are expected to occur in
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communications and people management—and on applying
technology in the office to heip improve white-collar .
productivity.”

P AR

equipment types and capabilities throughout
the 1980s. .
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grams to office technolagy specialists—
managers of data processing, or tele-
communications or administrative ser-
vices or whatever. As talented as such
personnel may ge, if they are given the
assignment because of the technalogy
invalved, they will address the effort as
a technalagy project. However, imprav-
ing office productivity is a business
problemn, not a technology project. it
must be dealt with as such, if meaning-
ful agvances are to be made.

The office is a peaple place. It is
populated by people today and will be
in the future. Consequently, any pro-
gram ta introduce new lechnalagies into
the office must concern itseif with the
pehaviaral imglications of such an ef-
fart, especially to the extent that the
tachnologies affect managers and other
knowledge warkers. -

For example, the installation of
camputer-pased systems - 1@ handie
payrali. billing, accounts raceivable and
similar applications has had little effect
on office workers, other than at the
clerical ievel. Such systems maove rQu-
tine procassing fram the office o the
datacenter. The wark left in the office
is mited to the handling of input o the
system, output from it, and exceptions.
As a rasult, today's office warkers have
interfaced anly minimally with technalo-
gy. The actual interface oceyrs amang -
the technicians at the datacenter. That

office productivity must have strang,
cantinuing suppart fram seniar mans-
agement. Qtherwise, it will founder and
eventually lose its impetus and direction.
How can new office technolagies
imprave office productivity? The first
way is in praviding toals to streamline
the processing and communicating of
information—ine basic functions of the
offics. Without attempting to be defini-
tive, one might logk at same of these
tools and their usages, within that con-
text. In the paragraphs that faollow, the
equipment discussed and the capatili-
ties described are in use today. Tomar-
raw holds the promise that these capa-
bilities will be enhanced even further.

Data Processing

The mast widely known office technoi-
agy is data pracessing—the use of slec-
tranic computers to gather, manipulate,
record, summarize and repart an the
valumes of data which flow through an
enterprise. The large data centers, serv-
ing a variety of users, which developed
in the 60s, have been supplemented in
the 70s, and sometimes supplanted, Dy’
minicomputers--small, relatively inex-
pensive and pawerful camputing de-
vices which bring computing capabiii-
ties closer ta the user.

gram to use technalagy ta help imprave

bility built inta it—an ability to manipu-

late, stare and mave information, under
pragrammed contral. A computing cap-
ability is rapdly becoming as comman
as electrical power and almast as easily
aptainable.

Word Processing

Perhags the second mast widely knawn
office technology is ward processing—

. the use of sophisticated machinery to

facilitate the praduction of typed corre-
spandence and reparts. Early machines
were stand-zlone devices, with limited
storage capacity. They proved mast ef-
factive in the praduction of persanalized

- form letters and other matenal whnich

cantained standard paragrapns selected
from storage. Later developments in-

cluded impravements in storage media.

and capacity, plus the ability to share
cantrai facilities and grintars., The most
powerful develapment in ward process-
ing has been the introduction of a
screen on which typed text appears far
aditing. :

The ecanamics of ward procassing
equipment versus typewriters can be
challenged, for straightforward, one-
time typing. Hawever, if revisions in ma-
terial have to be made, the aquipment
pays faor itself many times qver. Once
material is entered into a text ediling

- ward processar, it 1S stored in memary.
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] ‘ The number of aoolications that |f revisions have to be made, the stored
will not be sa in the Qffice of the 80s, .4 peen developed fc?rpthe computer, ~material can be brought uo on the.
nowever. Almost every advance being [ e P arme s almast beyond - screen without re-keying, changed as
made in office lechndlagies assumes  pa;ot Gomoyters are an integral part  gesired and an sdited copy produced.
that office warkers, at all levels, will o7 " v operations and many busi-  The pulic relations manager with last
inerface directly with madern office  f.ccac eroqit card processing, airline  MiNUte changes in a press release, the
equipment: Any plan calling for the in- oo igns chack handling—could not  |awyer ravising a contract, and the ana-
troduction of suen technaologies must exist in their present form without com- lyst finalizing a repost can all attast to
g“’e.osel’!"”;.cc"u”jr‘ld%’f(‘;‘;‘t’,r‘\‘t’er‘fha%ebe‘ puters. As time goes on, every office (e benefits of text editing ward prac-
avioral implications i . > . =Y :
s ; machine will have a computin . essors .
Realistically, a comprehensive pro- ' a puting capa In recent years, a communications
Investmant and Productinity In Unked States ;
- end Cther industricl Naotons
1960-1976
10 :
9 / procssior spesd/
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SE sacond
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. . s 7 nernan
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53 5 é' ne:
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18 1 2 B W % The contlnuing Improvement in the prica/performance ratios of modern
Arerage Annual Ratia of Homrrsicential oftics technologies, triggered by new davetapmaents in the laboratory, * \
’ is typitiad by the expariancs with |8M computars, which is illustrated above.

asic Ostx: U.8, Burwau of Lador Statistics and
Qrganization tor Economic Cooparation

and Qavelcpment -

Source: Amaerican Preductivity Centse

The chart on the left portrays graphically the increass in inlarnal speeds
of |BM procassors, measurad in muitiplications par sscond, from 1952

to 1979. The chart on tha right portrays the dacreasas in the monthly rental
of procassor storags, per million bytes, for the samse lima period.

(Sourca: Data Managemaent)
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capability has been added to word proc-
essing equipment so that material typed
in one location can be printed out in
another. A number of companies have
now installed such machines in worid-
wide networks and have thereby intro-
duced a form of electronic mail which
interconnects their far-flung operations.

Word processing was the first.office
technology to affect managers person-
ally. When the equipment was originally
introduced, it was accompanied by a
recommendation that the secretarial
function should be reorganized to sepa-
rate typing activities from other secre-
tarial activities. The former were lurned
over to a centralized group using word
processing equipment. The latter were
assigned to so-called administrative
support personnel. In the process, the
managers affected had to give up their
secretaries.

The resistance was strong and vo-
cal, and early installations had a difficult
time gaining acceptance. However, as
experience with the technology grew,

OVERVIEW

better attention to the behavioral effects
of its use. Nowadays, the benefits of
using word processing equipment are
highly evident and weil accepted.

Micrographics

Some of the most exciling develop-
ments in office technology have oc-
curred in the field of micrographics, The
substitution of microforms for paper in
records storage is a well-established
practice. Microforms in such usage are
ecaonomically attractive, legally accep-
table and operationally desirable. They
produce extraordinary -space savings,
permit rapid access to archived records
and have a degree of permanence un-
surpassed In other mediums. Every
good records management program
uses micrographics technology.

The exciting change that has taken
place is that microforms have now be-
come operating mediums—aiternatives
to paper for recarding operating infor-
mation. The change has resulted from
a development called COM—the ability

new approaches were taken which paid  to record computer output directly onto
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-+ National Micographics
Association Approach
The National Micrographics Association is the ¢clearinghouse for
information and documentation on the advantages of micrographic
infarmation handling systems in many applications such as banking
and finance, utilities, governments, engineering, libraries, health and
- medicineg, insurance, education, retail and wholesale operations. In
addition to Its comprehensive array of publications, NMA sponsors

national conferences, expositions, meetings, standards committees,
and'serves a network of forty-six chapters throughout the country.

The NMA has been concerned for some time with the problem of how -
tu improve white collar productivity. in fact, its 1980 Conference and.
Expaosition, to be held in New York April 21-25, has as its theme:
FOCUS ON PRODUCTIVITY. To address the productivity question,
NMA formed an Office Productivity Council which has been studying
the potential productivily improvement that could be gained through
capital investment in information management technologies. Warking
. with the American Productivity Center, the Council adopted the
-Nominal Group Technique to help identify productivity improvement
opportunities and is conducting a series of case studies to determine
the actual productivity impact of information technologies.

The Nominal Group Technique stresses the importance of using
groups of employees in productivity improvement efforts. It aiso

- recognizes that normal group dynamics can hinder the development,
presentation and acceptance of good ideas in a free fiow exchange. It
therefore advocates usage of a series of procedures—silent genera-
tion of ideas in writing, round robin feedback from group members,
discussion of each idea and individual voting using mathematicalty
devised rank-ordering-~io facilitate group interaction.

NMA is using its headquarters staff in its first application of the .
technique, with the goal of uncovering oppoartunities to apply advanced
office technoiogies in its internal operations. The Office Productivity
Council plans to add other groups to the project and then produce

a case study notebook, detailing its findings, to help other companies
carry on gimilar efforts.

For additional information:

National Micrographics Association, Department E
8719 Colesville Rd., Silver Spring, MD 20910

(301) 587-8202
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microforms, rather than print it out. Data
processing managers are painfully
aware of the amount of paper spewing
out of their computers. Paper costs are
rising and there are physical problems*
in handling it. In addition, data process-
ing managers suffer from continuing
criticism emerging from the executive
suite~-that management is being inun-
dated in paper. As a result, they have
responded very positively to the attrac-
tiveness of COM versus paper and have
instituted programs to substitute micro-
form output for paper, wherever pos-
sible.. COM equipment operates sub-
stantially faster than computer printers,
and produces output which can be ré-
produced, moved and - stored much.
more economically. Studies indicate
that savings in excess of 90% can be
achieved by substituting COM for regu-
lar computer printout, -

The potential use of mi¢rographics
has been enhanced by the parailel de-
velopment - of alternative: microforms
and convenient packaging such as
cantridges and cassettes. The traditional
roll microfilm has-been supplemented
by film jackets, aperture cards. and,
most importantly, microfiche.. Micro-

fiche is a-4” x 6" card-like piece of film

on which can be recorded 270 or more
standard size computer pages of infor-
mation. It can be produced by COM and
other camera equipment, easily repro-
duced, mailed, carried on one’'s. person
and discardad when its contents are no
longer timely. Information on microfiche
¢an be read on the screen of a very in-
expensive reader and if desired, it can
be enlarged to original size and repro-
duced on paper. The potential of micro-
fiche has been-barely scratched and i
promises to be an especially important
storage medium in the Office of the 80s.
A major consideration in an infor-
mation storage medium is the ease with
which specifi¢ information can be found.
One need only consider the problems
often encountered in locating a letter in
the files to appreciate the importance
of easy accessibility. Computers assign
addresses to stored information, and
once the address is entered, the infor-
mation is found essentially instantane-
ously. Ward processing equipment uses

. a:similar technique.

Over the. years, a variety of ap-
proaches have been used 10 facilitate
the. location of specific.records stored
on microforms. The most recent of
these, and the. one with the greatest
potential for the 80Qs, resulls from an
interface of two technologies--micro-

. graphics and computing. It is called

computer-aided retrieval ‘or CAR, and
it capitatizes on the strong points of the
two technologies—the ability in micro-
graphics to siore images on microforms
at very low cost, and the ability in-com-
puting to have'machines making logical
decisions under programmed control.
In a computer-assisted retrieval

" system, an index to information retained’




- QV 195

in microforms is stored in a computer,
The index may be introduced from ex-
tarnal sourcas, or it may be generated
by the computar, fraquently as a by-
product of a COM ogparation. When in-
formation stored on microforms s
naaded, the index is raviewed on the
scraen of a computar tarminal and the
location address of the microform rac-
ord is determined. The system makes
full use of tha computar's ability to scan
the index rapidly, make Ingical deci-

sions, and search on several param--

eters. )

Once the microform address is
known, the record can be found and
brought up on a screen manually or
automatically. The manual approagh is
similar to that usaed in standard micro-~

" form ratrieval. {n the automatic ap-
proach, the ratrieval is carried out under
contral of the computer or in an off-ling
automated ratriaval system. .

Some systems use separate termi-
nals, ona o view the computer-dased
index and the other to view the micra-
form imaga. Others combine both func-
tions in a single terminal. As will be
discussed in later sections, COM, which
praduces computer output on microfilm
with computer-generated identifiers,
and CAR, which permits filmed docu-
ments to be located automatically by
using those identifiers, are among the
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Interfacing Technologies at
The Congressional Research Service

The Congrassional Research Service, a8 department of the Library of
Congrass, is designed to serve the rasearch needs of the Lagisiative
Branch of the Faderal Government, The CRS raceivas mare than
300,000 requests for information from members of Congress each

OVERVIEW

maost important develbpments in offica
technalcgy for the Otfice of the 80s.

4
Reprographics

Management has many constituencies
—ampiayees, stockholders, customers,
vendars, requlatory agencies, spegial
intarest groups and the general public,
To reach these constituancias and get
its message across, management has
turnad ingreasingly to the use of printed
mattar. As a result, many c¢ompanias
have developed in-plant printing facili-
ties to input, edit, photo-composas, and
print a wide array of pamphlats, book-
lats, brochures and other wall-pre-
sented, graphically attractive, message
mediums,

These facilities have daveloped in-

- dependantly of other. office technalo-

gies and might have ramained saparate,
ware il nat for several racent taghno-
logical devaiopmants. Tha first of these
interconnects word progessing equip-
ment to photncompasitinon equipment.
Material to be printed can be entered
and edited on the word processing
aquipmeant and than transmitted to tha
photocompaosition equipmant for plating
and subsequent printing. Thus, the ra-
keying previgusly involved in submitting
material for printing is eliminated.

The second development is the so-

—
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year and approximately 100,000 require original research and produc-
tion of typed reports. Mast of thase rasponses are unigue and
ariginal, heavily footnoted, and revised and rewarked sevaral times
betfore the final copy is given to the requestor. CRS has been using
ward processing equipmeant since 1973 to handle these raports, with

. great success.

However, twd needs have becama apparant. The first is that filas of

microfilm storage would be much more cost effective. The second is
that information in the reports may have tg be re-introducead inta the
ward processing machines at a [ater date, an effort that requires
substantial re-kaying. These needs have now baen met by interfacing
several tachnologies. The reparts are written by the word processing

unit to produce the report, in microfiche farm, using a machine-
readable type font. The fiche are ysed to replace the paper files, thus
accomplishing the desired space savings,

Later, if machina access Is needed to some of the informationina

repant, the desired pages are located on the fiche and convertad to

paper, The paper is then processead through an optical character

£ reader whichreads the infarmation and transmits it to the magnetic
- storage of the waord processing machines, without rakeying.

K% Thus, Dy interfacing several technologias—micrographics, word

Jrocessing and optics—the CRS has come up with an econgmically
3 :ttraclive and operationally effective solution,

thasa paper repaorts are taking up valuable space; maintaining tham in. 3

machines onto magnetic tape which is then processed through a COM 54
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called "communicating copier,” whigh

. can be interconnaected to computers

and to word processing machines. In-
formation from sither of these saurces
can be transmiited to the copier, for-
mattad using selectable lype fonts, in-
serted into a copier-generatad form if
desired, printed at high speeds on pa-
per Or racorded on micraftarms.

‘Thus, information flowing through
the offica can be assembled, edited and
printed in any way desired, using vari-
ous combinations of office technaoio- .
gies. Raprographics will be an integral
component of the Office of the 80s.

Conferencing

Managers spend much of their tima in
meetings. Any approach which will
make meetings more effective will be
a boan. A number of technologies havea
been daveloped with this goal in mind.
One exampie is the progress baing
made in improving audiovisual suppon
far conference rooms, through mult-
image, rear screen projection sysiems
using minicomguters for program ¢on-
tral. Another approach uses machines
with graphics generation capat lities to
present computer-stared performance

-infarmation in chart and graghic form

Stifl another uses video to Presant male-
rial. Many companies'use a combina-

. lion of ali three, :

Qther efforts to improve mestings
are aimed at facilitating the conduct of
mesetings- when the participants are in
separate locations. Grouped under the
term teleconferencing, they include au-
dio c¢onferencing, wvideocanferencing,
and computer canferencing. In audio

conferencing, the participants are in -

separate iocations connected through
audio facilities, They can converse but
cannot see each other. In videocontar-
encing, the meeting participants can
see each other on leievision manigrs,
gilher in full motion or, if the less-2x-
pensive still frame technique is yusad, In
a series of individual pictures which
change at ten to fileen secondintarvals,

Computer conferencing is quite cif-
ferent. The meeting paricipants com-
municate through computer terminals
and their statements and questions are
stored in ¢omputer memory as a ¢an-
tinuing dialogue. Paricipants can share
In the dialogue at any time, regardiess

- of whather others ara taking part or nat.

Thus. the meeling is continuous. one
can participale on a time rabie of ang’s
choasing and the computer contains a
complete up-ta-date racarc of zii siate-
ments, questions, and responses Com-
puter conterencging has praven sspe-
cially effective in project management
where the project team members arg in
diverse locations and need !¢ siay
abreast of what other team members
are doing.

As with-many of the newest office
technalogies, the future of (a2!acantar-
encing depends not on the technalogy
But on the behaviaral imalicatons of its

-

am
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use. it can reduce the need to have peo-
ple travel long distances to attend meet-
ings, but lew believe it will ever be a
complete replacement for face-to-face
business meetings.

Telecommunications

One could go on at length about the
developments in telecommunications
technology that will affect the office—
computerized switchboards, voice mes-
sage systems, packet switching, and
fiber optics, to name just a few. The key
development, however, is summarized
in a word that appears several times
in the foregoing paragraphs—intercon-
nect. The basic trend, in the Office of
the 80s, will be to interconnect tech-
nologies through telecommunications.
Most computer systems of any size are
now telecommunications-based; word
processors communicate with other
word processors and with computers,
photo-compasers and copiers; micro-
forms and paper can be transmitted
over telecommunications networks;
teleconferencing is telecommunica-
tions-based as are all forms of elec-
tranic mail; and so an, The basic under-
lying technology in the Office of the
8Q0s . is telecommunications. and over

. time, vinually every office machine will

be interconnected to lelecommunica-
tions networks, Thus, information en-
tering the netwaork through any one ma-
chine can be moved and made available
to ‘any other machine without re-entry.

The other ward of growing impar-
tance in the preceding paragraphs is
interface. Technologies are beginning
to interface with one another and the
synergistic effects can be especially
valuable. The interface of computing
and micrographics technology through
COM and CAR equipment, the interface
of ward processing and reprographics
through photocompasition and the in-
terface of micrographics and telecom-
muncations in facsimile transmission
?etworks all offer great potential for the
uture.

OVERVIEW
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Sharing

Today's technologies offer a number of -

capabilities which aid in the process-
ing and communicating of information.
A well-managed productivity improve-
ment program should accelerate efforts
to use these capabilities extensively. In
this special advertising section, a num-
ber of exampies are given of modem
office technologies in action. Thesa ex-
amples have been selected to .illus-

trate the interconnection of technolo- .

gies and the potential, as will be dis-
cussed below, of image-based systems.
The sharing of such experiences is a
key element in planning for the Office
of the 80s,

The Nemesis: Paper

New office: technologies facilitate the
pracessing and communicating of in-
formation. Of far greater impartance in
the iong run, new office technologies
offer the potential of. confronting head-
on the nemesis of office productivity—
paper. In spite of all of the advances in
office technologies to date, the -basic
medium far recarding, storing, moving
and communicating information is still
paper. It is the most expensive medium
one could select—expensive in itself
and expensive in its use. American
business currently has maore than 324
billion documents to deal with, and each

year anather 72 dillion are added tg the.

pile. Rather than reduce paper. usage,
such technologies as computers and
copiers have been prime factors in in-
creasing its use. Participative manage-
ment, the desire o keep everybody in-
formed and other madern management

practices have had a similar impact on.

paper use.
Even more staggering are the costs

1976-1979

Peper Type
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Cut Sheet
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Source: INTERNATIONAL DATA CORPORATION
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of maving paper, of filing it and later, of

finding it. A simple example will suffice,
A large. well-managed firm studied its
carrespandence system. The study re-
vealed that 70%-75% of all correspon-
dence in the firm was internal; that nine-
teen copies were made of each piece
of internal . correspondence, on the
average; that these copies were physi-
cally distributed through internal and
external mail systems to destinations
all over the world; that all nineteen
copies were physically filed; and that
less than 5% of the filed copies were
ever looked at again. The findings are
not out-of line. Similar studies by other
firms have  uncovered equally startling
statistics. The cost reduction potential
of any approach that will significantly
reduce paper creation, paper move-
ment and paper filing is probably
greater than the savings associated with
any ather efiort one could undertake in-
an office. .

Images
in contranting the paper problem, semor
management should . actively -suppaon
programs and techniques to reduce the
number of copies produced and the
number of files maintained. Such efforts
can achieve meaningful resuits. Real-
istically, however, paper dies hard and
the most viable way to reduce paper
usage significantly is'to reptace it with
a more efficient and economically at-
tractive substitute. Modern office tech-
nologies offer 'such a substitute in the
form of an image on a screen—docu-
ment images which can be read vis-
ually, moved electronically between ma-
chines over telecommunications lines,
filed in image form under machine con-
trol, and retrieved in image form, at will,
for subsequent usage.

Every study to date of future office
operations indicates that substantial op-
portunities for improving office produc-
tiviity lie in the substitution of screen
images for paper wherever possible.
Clerical office worker productivity isim-
proved by reducing paper filing- and
look-up activities and similar routine
tasks. The time saved can be devoted
10 absorbing workload increases, with-

2 out adding to the work force. Knowl-

edge warker productivity is improved
because image-based systems can pro-
vide essentially instantaneous accessto
a variety of informalion sources. Man-
agerial-productivity-is improved-through
the speed-up in information flows in-
herent in image-based systems; which
can improve responsiveness ta chang-
ing business conditions. L

The strategy, then, o improve of-
fice productivity “through technology:
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should concentrate on introducing
equipment, systems and techniques

which substitute screen images for -

paper. The choice aof physical medium
used for the image is secondary o es-
lablisiment af the principle that a
screen image is lo be employed, wher-

s s TR
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been genarated by a computer.

2. The potential for selective retrieval of data from computers
poses a major problem with respect ta the completeness of computar-
generated information. The very flexibility and seiectivity that makes
electronically stored data appealing for general business purposes
raises significant fegal questions regarding the completeness of the

proffered evidence.

3, The accuracy of the computer information is as contingent
upon the equipment and the programming as the accuracy of the raw
data itself. Since the integrity of the processes by which computers
produce information is not always self-evident, computer submissions
usuaily must be supplementad by the complex tastimony of technical

axperts.

There aiso ¢an be an additional probiem with computer printouts
since they are seidom generated at, or hear, the time of the trans-
action or event that is the subject of the record, as required by certaln
avidential laws, it is therefore necessary to establish through testi-
mony that the information was entered into the computer at, or near,

the time of the transaction or event,

Williams, who is the editor of the recentty publishad ook, The

- Legality of Microfilm, points out that, in marked contrast 10 the prob~
lems associated with submitting electronicalily stored information Into
evidencs, it is significantly easier to submit micrafilm documentation. =
Business records ratained on microfilm ars admissable in ali courts, = g
although some jurisdictions have more stringent technical or . :
Querational requirements than others.

He states further that his lagal research study found no instances A
where {he accuracy, reliability or trustworthiness of the microfilming 5L
process was queslioned in any of tha morse than 750 state laws dealing  §43
with microfiim, the 50 stats insurancs departmants, or the 48 faderal
raguiatory authorities inciuded in tha Lagality of Microfilm study.
“Wiiliams has congluded, tharafore, that, * Of the three primary =
mediums far information storage—paper, microfilm and electronic— £
microftim copies are Intrinsically the most trustworthy, since micro-
film is the medium most rasistant to siteration. Further, the procass of
microfilming has all of the generic accuracy and completeness of

photography.”
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Legal Implications

Efforts to store business information on mediums other than papar,
such as microfilm or magnstic tape, must have the assyrance that the
processes by which these mediums are traated ars accaptable to the
courts. The Intarnal Revenue Service has been supportive of such
efforts and generally will accept machine records, if their accuracy
and completeness can be verified through audit, '

According to Robert F. Wiiliams, president of Cohasset Associstes,
Inc., a2 Chicage-based micrographics and racords management con-
sulting firm, courts and regulatory authorities are generally satisfied
that microfilm copies of business records ars accurate, reliable and
trustworthy. However, at the present time, they do not accord the same
privilage to computer-generated information and computer output

is not universally accepted as evidenca. ’

The problem is the difficulty in showing that computer-generated
Information is authenti¢ and reliable. This problem of trustworthiness
principally manifests itseif in three ways: :

1. Itis virtually impossible tg detect the manipulation of elec-
tronically stored data. As a result, substantial doubts can be raised
about both the accuracy and the completeness of evidence which has

OVERVIEW -

sver possible, in place of paper. Once
that principle is established, the some-
what technical question of the appro-
priata image medium can be evaluated.
Thera are two primary candidates, each
with an array of hardware and software
in suppant—microform storage and mag-
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netic storage. In thefuture, there may
well be-more, One of the more intngu-
ing is the video disk and there is little
doubt that some version of it will even-
tually find its way into the office. How-
ever, the characteristics of video disks.
their ultimate legal acceptability ang the
ways they might interface with other
office technoiogies are still o be de-
termined. In the here and now, micro-
form storage and magnetic storage are
the proven technologies.

Microform Storage

Microform storage includes roll micro-
film and microfiche, plus related me-
diums. Information recorded in com-
puters and in word processing equip-
ment is converted to microform storage
using COM equipment, as described
earlier. Information recorded on docu-
ments is converted o microform stor-
age by recording the documents photo-
graphically on film, at greatly reduced
size. Information in microform storage
can be retrieved using a computer-gen-
erated addraess or other identifier and
displayed on a screen. It can be
printed aut or it can be converted to
magnetic storage using computer input
from microfilm (CIM) equipment.

Magnetic Storage

Magnetic storage includes tapes, disks,
diskettes, core, and a variety of other

- devices in which information is stored

in digital form, Computers, word pro-
cessing equipment.and many other
technologies use magnetic storaga in
the processing, retention and move-
ment of information. Information enters
magnetic storage by keying, through
oplical or magnelic character reading

_devices, or from other machines. Once

in magnetic storage, information can be
manipulated and moved at high speeds.
It can be retrieved, using a prescribed
identifier, and displayed on a screen, or
it can be printed out at high speeds. Al-
ternately, using COM equipment, it can

be converted to microform storage.

Operating
- Considerations

In addition, the strategy must recognize
that the unallerable nature of the recorg
in microform storage, which makes it
legaily attractive as a substitute for
paper, may or may not be accegtable
from an operating point-of-view. Forex- -
ample, an addressae wishes o see in-

' coming letters in toto—the ietternead,

the body content and the signature.
However, there is no need ta aitar or
manipulate individual elements of the
letter,- Therefore, 2 photographic copy
of the total letter can be a viable sud-
stitute for the original, from an operaiing
paint-of-view,

An incoming invoice, on the other
hand, has different operating require-
ments. A photegraphic copy is naot suf-

)
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ficient because there is a need to ad-
dress and manipulate individual ele-

ments within the invoice—to verify the

date and amount, check against other
records and so on. To accomplish this
by machine, the information on the in-
voice must be entered intd magnetic
staorage for processing. .

€conomic
Considerations

Thus, the strategy to substitute screen
images for paper must ook at the alter-
natives of microform storage and mag-
netic storage in terms of legal implica-
tions and operating requirements. In
addition, it must consider economics. In
so doing, another factor enters the
equalion—speed of access. How
quickly is information needed? Instan-
taneously, in one second, in five, in an
hour, in a day? The general rule in of-
fice technology is: the faster the access
required, the higher the cost. For ex-
ample, information stored directly in
computer memory is available essen-
tially instantaneously; disk-stored-infor-
mation takes somewhat longer, al-
though still very fast: while a measur-
able drop-otf occurs in-retrieving infor-
mation from magnetic tape, Cost anal-

yses reflect these differences; computer -

memory costs mare than disks which, in
turn, cost more than magnetic tape.

With modern computer-aided re-
trieval equiprment, information in micro-
form storage can be accessed very rap-
idly, although not as rapidly as infor-
mahcn in magnetic storage. However,
microform storage, and all the equip-
ment used (o suppaont it, costs substan-
tially less than magnetic storage and its
associated equipment. As a result, there
iS an economic trade-off involved, which
is portrayed graphically in the accom-
panying box.

Analysis of the trade-off suggests
that the strategy for storing information
should call for the use of the more eco-
nomically attractive storage medium—
microforms—as soon as access re-
Quirements are met. Astute systems de-
signers recognize this trade-off and ap-
ply it today in their design of new
systems.

From an operating and an eco- = ¥

nomic point-of-view, then, a3 strategy
to- substilute screen images for paper
should use an optimal combination of
microform storage and magnetic stor-
age lo support image-based systems.

€quipment

Managers concerned with using mod-
ern technology to improve office pro-
ductivily face a {ascinaling array of op-
tions. The numbers of machines on the
market,  the diffgrent features which
each offers and the continuing im-
provements being made in product
lines present a greater variety of alter-
natives than has ever been available in

the past. Further, the traditional divid-

ing lines among technologies are be-
ginning to blur, as exempiified by word
processing machines taking on data
praocessing capabilities, and vice versa,
and microform.images co-existing with
magnetic images in the same systems,
Office -technologies will continue to
evolve throughout the- 1980s, as the
power of chips, lasers, fiber optics, bub-
ble memaries and other lechnological
innovations are aoohed to office needs. -
P A B L
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At the same lime, it is very easy to
become mesmerized by future tech-
nologies and what they will do, and
spend one's time speculating on what

ey
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DEMAND FOR INFORMATION
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the future office will be like. Papular
literature’ often features Buck Rogers-
like descriptions of the wonders of to- -
morrow's office. The goal, however, is .
to improve office productivity: and tegh-
nology. stripped of the whistles  and
bells, is a set of tools which can helo
in achieving that goal, specifically by
substituting screen images for paper.
The effective manager will find that by
looking at technalogy in that very prac-
tical fight, a strategy can be developed
to employ the capabiiities of technology
in optimal fashion: The details of the
strategy can be worked out with office
technology specialists from data pro-
cessing, telecommunications. micro-
graphics, word processing, records
manajement, administrative services
and other disciplines. The overall strat-
egy should be based on 3 conceplual
understanding, first, of what machines

- . I
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The {rade-off betwean speed of accass to information and cost of access to
Information cannot be determined by some hard and fast rule. Rather,

It must be analyzed on a case by case basis. Some of the factars which
should be considered in the analysis are illustrated in these charts.

The chart above shows a typical information curve versus time. A
reiatively smail amount of information is needed in seconds or minutes,
increasing amounts are needed in hours, demand peaks betwesen a day
and a week, and so on. The difference in the time required to accass
intormation in microform storage, as opposed to magnetic storage, is .
rapidly decreasing, especially with the advent of computer-aided retrievai
equipment. So is the time required to update retrieved information. The
shaded area under the curve indicates microform updating time versus

basis, of moving, storing and retrieving information.

Microforms versus Magnetic Storage
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The relationship betwean microfarm and magnetic storage is changing o
as a result of developmants in both fields. It is being tracked carafully by EAY
the best systems designers-because of the economic differences between bt
the two. The chart below providas a.snapshot of these diffarsnces. It shows
the comparative costs, in cents per standard size page, an a fully burdened S
Comparative Costs
=3
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(Cants/Page) _ :
: Magnetic - % Microforms [z
. -Microforms Storags Qver Magnetic F*
Distribution 3 124.0 IR e
Storage .00002 012 800% ‘, :
Retrieval 1.0 8.4 840% i
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paper; second, how they function, in
principle; and third, what operating and
economic ramifications are associatad
with their use, '

" The Payoff

Priar paragraphs have discussed how
information is converted initially into
microform storage and magnetic stor-
age, so that it is available as an image
an ascreen. Converting informationto an
image form is an investment. The pay-
off begins when the imagas are maved,
stored and retrieved. Consider the typi-
cal mall system that has been con-
vertad to an image-based system. Mail
from external sources has been micro-
filmed upon receipt. It is brought up on
a screen by the addressee, using a
computer-aidad microfilm retrigval sys-
tam. Internal carrespondence storad in
magnetic form by word progessing
equipment is brought up on a screan
in similar fashion. Responses to both
are entarad into ward processing equip-
ment which delivers the internal re-
sponse alactronically, in image form,
and the external response in latter form.
Al an appropriate interval, letters storad
in magnetic form are converted lQ less
expensive microforms, with an identi-
fiar attached o permit rapid retriaval, if
necassary.

Now, such an approach to a mail
system may have rough sdges which
require smoathing. Alsg, there cantainly
are different proceduras one could fal-
iow. The botom line, howaver, is that,
other than the first step, winen incoming
latters were convertad to a microform,
and the |ast step, whan outgaing lettars
were grinted by word orocessing for
mailing, no piece of paper was craated,
ar moved, or filed or retrieved. The en-
tire process ook place under machine
contral, using images on a screen in
place of paper, at speads far faster than
possible herstofore, without diminish-
ing the addrasseas’ access tQ informa-
tion Qr their ability to respond.

Expand the approach one step fur-
ther tqQ provide screen access {0 cur-
rent information in computer data filas;
ta less frequently accessed infarmation

in microform storage: lo systems cap- .

able of generating graphic partrayals of
computar-basad information, to library
material in microforms, and the power
and potential of image-based systems
lq increase office productivity begin to
emerge. Such systems improve ¢larical

praductivity by eliminating sxpensive, .
‘lime-consuming fasks such as axcess-

ive copying, maintenance of mulitiple
files, searching needlessly for filg in-
fgrmation, and overloading the mails.
Howevar, the primary benefigiary is the
manager and the knowledge warker,
whose accass to information and capa-
bility for timely response are g2nhanced
to an extraordinary degree.

As discussed zarlier, the viability

can do to substitute screen images for

OVERVIEW
of image-based systams and their us-
age {0 reduce paper depend on the
legal acceptability of substituting an
image medium for paper. At the prasent
time, microforms are the most readily
accepted substitute. Fortunataly, there
have been a numbar of breakthroughs
in micrographics technology, in paraliel
with developmants in other tachnolo-
gies, which lend assurance that a rea-
sonabla combpination of microform and
magnetic storage can be incorporated
into future systams to meet legal, op-
arating and economic requiremants. As
mentioned before, equipment is now
available in which camputer tachnology

- is used to aid in retrieving imagas from

microform storage. Microform images
can now be transmilted in facsimile
form or digitized for input to computer
systems or transmitted digitally. Also,
micraform images can coexist with im-

ages from magnetic storage in the same

machine and, as a matter of fact, on the
same screen, The trend is clear. A je-
gally acceptable and operationally vi-
able image-basad capability will be
available, when needed, 0 support the
various information systems usead in the
Office of the 80s.

Printing
Like it or not, tha office will never be
free of paper. What image-basad sys-
tems can do is raduce the amount of
paper used. Eventually, hawaver, ma-
chine-siared information must be
printad” qut—paychecks, invaoices, lat-
ters, raparts, ste. Madern office tech-

nologies provide a variety of printing’
_capabilities. High speed printers, both

impact and non-impact, produce a ¢on-
tinuing siream of reports from computer
systemns. Word processing machines
can print lefters and reports at high

Page 10 of 12
speed, with typewriter"quality. Both
computers and word processors can

transmit information o communicating
copiars which print information in sa-

* lectable type fonts. Word processing

equipment can transmit information to
photocomgasition equigment far inclu-

. sion in printad mattar,

Herg again, image technology plays
a role, Rather than produce computer *
repors in printed form, the repons can
be recorded on microfiche, distributed,
used while current and dispased of
when out of date. Computar generated
graphic displays ¢an be converted o
35MM slides or lo coler photagraphs.
Although not all-inclusive, there are al-
ternatives to paper in almast evary as-
pect of office information systems.

Accelerating
Information Flows

All of these efforts to streamline office
aQperalions by substituting screen im-
ages for paper have a commaon char-
acteristic—they speed up information
flows. Information is the lifebload of any
arganization. It is the reason why the
office exists in the first place—a facility
for procassing and communicating in-
formation,

The arime information communica-
tors in offices are managers, They gather
both hard and seftinformatienfrom many
sourceas, synthesiza it, add their gwn in-
put and communicate tha results—a new
strategy, a directive, an obsarvation, an
approval orwhatever, Image-Hased sys-
tems whicn spead up infarmation flows
atfect managers directly, as they carry
out thetr managerial dutias.

The emphasis is not necessarily on
making managars more sfficient, al-
thqugh such is cften the case. These

"2 oy

€xxon

£xxan has combined the use of microfilm storage and magnetic
starage in several key company campanents to streamline the han-
dling of incoming corresporidence, 8afare reaching the addrasses, an
incaming ietter is indexead, abstracted and the abstracted information
entared into magnetic starage. The letter is then recorded on updated
microfiche, and forwarded, along with the fiche, 1@ the addressae.

Every subsequeant piec¢e of incoming, outgeing or internal communica-
tion related to that dacument is added in abstract form to magnetic
starage, and as a camplete image on the updatable micrafiche. Thus,
each incoming letter goes to the addressee accompaniad by afiche

of all the correspondencs ta. date pertaining to the subject of the

letter,

At any time, then, an Exxan executive ¢an call for the complate file

on a given project by calling up the abstracted information from
magnetic¢ storage ar the camplete pages from micrafiche, and viewing
the file an a screen, Further, microfiche caopies of correspondence
abstracts on any subject are distributed to svery executive on a

I -equiar basis.
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systems can make managers more ef-
fective and more productive by providing
them with a continuing stream of timely
information, from a variety of sources,
in convenient form, which can be ac-
cessed on- a terminal from the office,
from home or while traveling. Although
systems which substitute screen images
for paper have great potential for cost
reduction, their ultimate and most far-
reaching benefits may well lie in their

_ability to help.managers manage more

effactively.

= hose "

oo PodiaRiny Sate v
. Steg#7:RéccgaiieThe

‘Behaviorollmplications OFL |

“EiNedTeding
People Issues

Consideration of the possible impact of
image-based systems on managers
raises the question of the level of man-
agerial acceptance of such systems. it
is in this arena, rather than the world of
technology, where the greatest prob-
lems arise, As was learned the hard way
in the introduction of computer systems,
and more recently with word processing
systems, and as is being experienced
today in initial efforts to introduce image-
based systems, managers resist tech-
nology. They do so because they pefr-
ceive machine-based sysiems lo be
rigid, structured, unforgiving of errors,

PLEs;

roll microfilm auwtamatically.

2. What did we do?

PN L b et o whe s T

Interfacing Technologies at Citibank
Cltibank, the second largest bank in the United States, has established- 13if;
the goal of eliminating paper {rom its ""backroom" support operations.
At the same time, it has introduced a number of quality control pro-
¥ - cedures aimed, first, at minimizing errors and, second, at improving
the speed and thoroughness of responsas to customer inquiries. The’
approach being pursued, arrived at after extensive invastigation,
Interfaces computers, micrographics and word processing.

Incoming stock certificaté exchanges, funds transter instructions,
letiers of credit. loan information and a host of other transactions are
racorded on roll microfilm, while an identifier for each document is
recorded in computer memory. When an inquiry comes in, the investi-
gator to whom it is assigned no lenger has to search & paper file, but
interacts Instead with a computer memory to find an address for the
pertinent document. The address is fed by the computer imto & reader
. with computer-aided retriavai capabilitiss, which then searches the

When the image of the'document appears on the screen, the

3. What action needs to be taken lo safisfy tha transaction?

8y means of a word processor interfaced with the readér, thae
3 investigator can then initiate any action that might be needed and
A, communicale to the customer what has to be done.

OVERVIEW

and unresponsive to changing business
conditions. Unfortunately, their percep-
tion is often true: Systems in the past
have usually been designed to make the
processing machinery run more effi-
ciently rather than respond to the needs

of users. Today's systems efforts are-

tarred with the same brush.

it etforts to improve office produc-
tivity are to be successfui, and espe-
cially if inroads are to be made in the
fertile area of managerial productivity,
then resistance to technology must be
overcome. If managsrs and other knowl-
edge workers refuse to interface directly
with-image-based systems, or traat such
systems with benign neglect, then the
whole productivity improvement efiort
will go for naught.

What has to be done to overcome
managerial resistance to technology is
to include in one's productivily improve-

ment stralegy the principle that new .

systems will be designed to fit people
requirements rather than vice versa,
This principle runs counter o the
schooling of most systems  designers,
who have been trained to design sys-
tems which optimize lhe efficiency of
processes and the operation of the
machinery used in those processes. It
also runs counter to the thinking of
many equipment designers who prefer
standard, off-the-shelt products which

run faster or have more capacity than.

competilive products, rather than ma-
chines which can be custom-designed
to fit user needs.
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Investigator then addresses three questions: : ey
" 1, What did the customer ask us to do? B

foa i = E e

Page 1; of 12

R T

However, if office productivity pro-
grams are to succeed, managers, rather
than technicians, must play a key role
in identifying needs. Systems must be
flexible enough so that managers. as
users, can decide the extent 1o which
they choose o participate. based on
their perceptions of potential benefits.
The syndrome that everyone must do
everything the same way may leac to
systems efficiency but it flies in the face
of individual managerial creativity.

The solution, then, is to recognize
the differences in people and design
the systems in response. If managers
participate in the design process by
identifying their needs and reviewing
alternatives for meeting those needs,
they will be more receptive to using the
systems. Further, as they use the sys-
tems, they will end up modifying their
own behavior and seeking out addi-
tional ways in which technology can be
employed to aid them in carrying out
their responsibilities: - '

The real challenge, then, in the
Office of the 80s, is not. technolog:cai,
but behavioral. Although there are st
some gaps in technology, one can fes:
confident that they will be filled in due
course. Based on the track records of
systems efforts to date. however, far
less assurance can be Qiven tha! be-
havioral ‘concerns will be addressed. .
unless senior management makes them
an integral part of the preductivity im-

© provement program.

Funded Research

In today's business world, no product of
any significance comes to market with-

-out first being tested. Funds are bud-

geted for market research, a test market
is selected, the product is introduced
and its acceptance carefully measured.
it sales criteria are met, the product is
formally introduced; if. not, it.is with-
drawn: In either event, funding the re-
search is considered a good invesiment
and the only market lest considered a
failure is one that does not accurately
predict product performance.

The same principle holds true in the
factory. Na change of any signif.cance
is made in a-‘manufacturing process
without first establishing a plo! plant
operation and testing the new approach.
Again, funds are budgeted for such re-
search and are considerad lo be a goed
investment.

.Not so in the ottice, however. Few,
it any, firms budget funds to les! the po-
tential and the probiems associated
with introducing new technologies inlo
the office. Instead, a propesal 10 invest
in new office machinery i$ subjected 10
a cost/benefit analysis, on paoer, and a

" "'go/no go'* decision is made, based on

that paper analysis. The benaviora! im-
plications, the possible effeci on organi-
zation structure, the tall back pos:hon if
things do not 'work as planned—ali of.
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these considerations are subordinated

-to the dollar and cents evaluation.

There are 0o many unknowns in
the Office of the 80s, however, and the
stakes are too high to allow this practice
to continue. Funds must be budgeted

vestment in resaarch. Only through such
testing can management be sure that
the steps being taken {0 improve pro--
ductivity have a reasdnable probability
of success.

10 bring in machings and test them, to
determine how they will perform, how
peopie will react te them, and what they
will accomplish in a particular office
environment. If the machines perform
well, all the better. If not, they can be
disposed of. In either event, the cost
should be written off as a valuable in-

Modern office technologies, properly
employed, can improve office produc-

The Case for Service Bureaus

The potential for improving productivity through technalogy can be %_';;
very attractive, but sometimes, in smaller companies or those with o
relatively low volumes, the cost of the equipment becomes a deterrent.
Often the features one needs, to taks full advantage of the potential, are
only available on iarger equipment which cannot be cost-justified. o

-
1t

This imbalance between needs and costs usually can de resolved by .
anlisting the aid of an outside service bureau. Such service bureaus i
have existed for years in the computer field, and mare recently in word &3
processing and reprographics. They have proven to be a boon to W

)

office technology usars because of their capacity for helping com-
panies gain the efficiencies, systems expertise and economics
enjoyed by their larger brethren. :

This has been especially true in the COM field, because COM equip-
ment tends lo be expensive, combining as it does a number of
sophisticated technologies in order to make the transition from -
magnetic storage to microform storage. With COM service bureaus,
these costs get shared among a number of users, and each can enjoy
the benefits of the most powerful COM equipment availabie.

Typical of such users is the Preferred Risk Insurance Caompany of
Des Moines, lowa. Preferred Risk personnel found that their active
automobile palicy files were becoming mare and more difficult to
work with, in handling customer inquiries. Since the major way that
insurance companies remain competitive is through service to the
customer, deing able to offar prompt, fair and courteous claims and
policy inquiry service was of the utmost importancs.

A study was made to find a storage medium for the files which would
! help improve the handling of inquiries. One approach was to convert
52 the files to magnetic storage, where they could be accessed by.
S0l computer tarminals. This approach would do the job, but the-time

4 involved in developing and installing the system and the costs
attendant with its installation and use turned out to be major
drawbacks,

A second approach called for canversion of the file to microfiche.
Here again, however, the economics of the approach became a
stumbling block. Since information was processed through a com-
puter, the ideal way to create and update the microfiche file would be
through COM equipment, However, the volume of changes couid not
justify instailation of an in-house COM capability.

The problem was solvad when Preferrad Risk enlisted the aid of a
COM service bureau. A system was davised, utilizing the in-house
computer to write policy change information on magnetic tape; a COM
: service bureay to create microfiche fromthe tape; and in-house

= microfiche readers to research policy information in responsa to

&4 customer inquiries.

The ability to maka use of large scale technology without incurring
commensurate costs, by taking advantage of the otferings of an
outside servica bureau, has resulted in major savings at Preferrad

Risk. in addition, response time to inquiries has been raduced io a
matter of minutas. '

3
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tivity at all levels. In addition, and of
far greater importance, they can expand
human potential. Corporate planners
who use ¢computer models to tast alter-

_ native business plans are not only more
efficient; potentially, they are better-

planners because the equipment allows
them to examine more alternatives than
could be done by hand. Corporate li-
brarians have the potential of Deing
better .researchers because they have
access to a wider array of information
on microforms than they could handle
in book farm. Company ireasurers wha
use machine-aided cash managemant

systems are potentiaily better treasurers

because they can consider a number of
alternative fund movement strategies.

In each case, the technology is expand-

ing the potantial of the people using it.
helping them be more effictent, more
effective and mare productive. In the
long run, this may turn out o Ye the
greatest contribution of the Office of
the 80s to society—that technology was
introdu¢ed whicn.broadened the intal-
lectyal canacities and axpandad the 09-
tential of office personnel at all ‘evels.

Conclusion

" The Business problem is to gverzome

the nsing costs of oifice dperations dy
improving office praductivity. 1t is a
problem of serious concern taday and.
if left unresolved, of major canseguance
in the future. It warrants the immed:ats
response of senigr managemen: to ¢on-
front the issue of imoraving office pro-
ductivity

Modern office technologies. those
here today and thase planned for the
future, offer management powerfyl se!s
of tools to use in pragrams o imgrove
productivity, Througn the intarfacing
and interconnecting of these tech-
nologies, systams can e introduced
which will facilitate the substtuiion of
screen images for pager. These sys-
tems lower the costs of procassing and
communicating information dy reducing

dependency on paper. They also sgeed

up infarmation flows, so that manzagars
can e mare responsive to changing
dusiness condilions.

In a larger sense, the use of ac-
vanced office tachnologies can 2xpand
human potential. 8y making tumely in-
formation available, presentad in 3 oat-
ter organized and more sas.ly usazie
form:; By permitting the iesung of altar-
natives: and by sneeding ug he 0rocess
of communication and response, mod-
ern technologies can helg office per-
sonnel, at all levels, be mors sfecuve
contributors - to the success of the

_enlerprise.

The challenge to management is

- to take advamage of these Jevalop-

ments- and to marshal the talenis of

" office personnel and the forces of tacn-

nology in an ongoing program ic im-
prove productivity in the Qffice of the

‘80s.
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As we enter the 1980s, the issue of automated office

management is no longer the stuff for futurists. Be-
sides spiraling availability of high-technology office
equipment, there are inescapable economic forces
that are compelling top management to address the
issue of the computerized office.

Improved white-collar productivity has become a
key to increased. profitability because there is little
leeway for. further blue-collar gains. According to
Labor Department statistics, while industrial produc-
tivity rose 85% during the past decade, there was a
mere 4% advance among white-collar workers, de-
spite huge outlays for data-processing equipment.
The shift in the work force away from industrial jobs
toward office ones adds to the significance of im-
proving office productivity. '

Furthermore, today’s demands for information on
which to base rapid business decisions have in-
creased so dramatically that they threaten to over-

whelm conventional offices, even those with rudi- -

mentary but unintegrated. office systems.

Today, business is at the threshold of enormous
change spawned by the development of new tech-
nologies for distributed word processing, smart copi-
ers, computer terminal work stations, PBX’s, compu-
terized filing and data banks, laser printing and the
like, Many experts envision .changes even greater
than brought about by computers, akin to the advent
of the Industrial Revolution almost a century ago.

Management is faced with the strategic issue .of
collectively committing tens of billions of dollars on
the young and still evolving technology of office au-
tomation. Senior executives are asked to weigh tech-
nologies that are often not completely understood,

( :
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The Automated Ofﬁce‘inihe 1980s

A Soeciaf Report from the Business Department of DUN’s Review

while factoring in potentially disruptive human ele-
ments—and then decide to what extent they should
commit to a relatively new office work-style,

There have been two general reactions to the chal-
lenge of office technology, both predictably extreme. -
The majority trend has been to wait for the emer-
gence of nme-proven office systems and technolo-
gies that present minimum risk. Unfortunately, the
“if-I-wait-long-enough-it’s-bound-either-to-resolve-
itself-or-go-away” approach can lead to metnevable :
loss of competitive edge.

The second, and far smaller, reaction falls to the
“Buck Rogers” breed of executives, who are so overly
enthralled with new technologies that they ignore
bottom-line reality. To some degree, why investment
to date in advanced office equipment has not paid
more visible productivity dividends is because this
group, by too narrowly focusing on equipment at the
expense of integrating advances into office ‘proce-
dures and requirements, often created overly ambi-
tious projects that were never completed or dis-
appointed users or caused fiascoes where employees
refused to adapt to change.

Almost everyone knows cases where high technol-
ogy equipment was installed and failed dismally to
live up to expectation, either in service or cost bene— "
fits—or both.

But responsible management recognizes that the
office has become the logical place to look for the
sort of improvement that can mean sharply increased
profits. What, then, is the justification to proceed?
And what are the key issues to determine before cre-
ating a corporate office automation strategic plan?
These are the questions that must be addressed.

ReDtlnted \n:*\ :he special permxss:.on of DUN'S REVIEW, March 1980
Copyright, 1980, Dun & Bradstreet Publications Corporation.
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VTN
Why Office

. Automation? ,

A recently completed Baoz, Allen &
Hamilton study found that the
white-collar work farce generally. is

warking only at 40%-t0-60% of pro-

ductive capacity and, perhaps more
surprisingly, that senior executives
commonly spend 20%-t0-30% of their
time on lower-level administrative or
wasted tasks that automated oaffices
could reduce drastically. Yet with the

exception of data-processing and.

some computerized custamer service
systems, U.S. offices are still mired in
paper-based technologies, although
our country’s business has become
mare office-oriented than ever before.
W hat is at stake?

The investment in  America’s
white-collar work force—ranging
fram board chairmen to file clerks—is
enormaous and growing rapidly as the
U.S. economy evalves from primarily a
manufacturing base to a service econ-
omy. The federal government predicts
that ‘by 1985 about one-half of an
expected 10+-million-person work
force will be in white-collar jobs. For a
nation with a farming and manufac-
turing base, this is a revolution in-
deed. The Commerce Oepartment
estimates that some 0% of the Gross
National Product already involves in-
formation production, storage, trans-
fer and utilization=—clear evidence
that the Information Age indeed is
already well upon us.

Projected Direct Cost of
U.S. Office-Based.
White-Collar Workers

Potential Gross Savings 10 U S.
‘Businesses—Over 3 Billion Annudiiv

S s
Sihions
A%0
00 Continuation of
Current Trends
1200 . \
B AN
Effactive Use of New
o Office Autormation

Technologies'
THOOB) B2 ¥ B B8 Y
Mg e Evraonlatinn or Hisancal Emolosmmas 1

a0 rend Snug, Allen & Hamlon Progue inon
e

. biilion on
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An analysis of the costs of the cur-
rent and projected wark farce shows
that in 1979 U.S. business spent recard
sums in direct costs for front-line
white-collar warkers and for pur-
chased information resources. Here
are the patterns:

@ Afanagers. Direct costs were re-
ported at 3240 billion in ¢ompensa-
tion and fringes. Internal support con=~
sumed another 378 billion, while
purchased information resources
were reported at only $12 billion.
("Only"” in the sense that purchased
information resources represented
aonly 3 cents out of every dollar for
compensation, fringes and 3.8 cents in
terms of compensation, fringe and
internal support costs.) Given the
magnitude of the productivity. gap
among managers, the level of invest-
ment in current automated office
technology to support them must be
considered minuscule.

@ Professionals. Here U.S. business
reported spending 3225 billion on
compensation and fringes, $21 billion
for internal support and a paltry $9
information resources.
Thus, management’s investment in
new electronic support technology
was anly 4 cents on compensation
and fringe packages and 3.7 cents on
overall comoensation. fringe and .in-
ternal support costs. Again, minimal
investment has resulted in minimum
impact, '

® Clericals. The cost for the
white-collar suppart force was $135

“billion in compensation and fringes,

$30 billion for internal support and
$50 billion for information resources.
This amounted to a far mare healthy
37 cents in terms of wages and fringe
benefits and 30 cents when internal
support costs are added. Yet the larg-
est investment supports the least ex-
pensive staff members. Future invest-
ment in all areas must rise by several
hundred percent if the full potential
of new technologies is to be realized.

Despite these staggering expendi-
tures, most offiice employees believe
that they are as productive as they
might be. In a recent study carried out
for Steelcase, Iric, 40% of thase in
management queried said that they
are not doing as much as they can at
wark. The comparaole figures far su-
pervisory persannel was % and for
“regular” office workers 33%. When
asked a follow-up question whether
they could do more, if wark condi-
tions and  circumstances  were
changed, 67% of those in manage-
ment said.yes, while 71% of supervi-
sory personnel and 77% of “regular”
workers also said they could da mare.
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Same 79% of executives, managers
and supervisors and 80% of proies-
sionals said productivity could be
raised if the office work foad were
analyzed and reorganized 50 that
waork flowed more smoathiy from per-
son to person and department to de-
partment,

When queried how this might be
done, 91% of the executive group said
they backed investment in more com-

- puter terminals and electronic filing,

typing, copying and other equipment.
Asked what was necessary for fu-
ture offices, business executives gave

‘top ranking to conversion lo elec-

tronic processing telecommunica«
tions and data-processing methods.
Second was the need to enhance
overall functioning, while third was
the nead to seek better physical lay-
outs that would positively affect em-

‘ployee productivity.

Yet despite the investment in labor
and a clearly perceived need ior pro-
ductivity increases, the total invest-
ment in information resources has
only reached 371 billion, which, im-
prassive as it might seem, does not
clear the threshold necessary for
meaningful  productivity 1mprove-

ment. Significantly, fully 42% of the.

total was for cammunications, while
only a modest 8% was committed to
record and data storage and supplies.
And data processing, the “grandpa” of
new technologies, got just 1% of the
investment. Overall, it is clear that in-
tegrated systems with their synergistic
effect on productivity have not yet
been put into place in significant
numbers. ,
Of course, many present-day office
systems have at least:some of the early
equipment that can help boost office
praduction. Although U.S. business 1s
generally still mired in nefficient
paper, mail and filing systems and re-
lies on antiquated typing equioment
and “dumb” copiers, there also are
electronic data-processing machines,
leased or owned private branch ex-
changes or key systems and increasing
numbers of Bbasic work processors
(mainly stand-alone, single svstems).
What, then, are the potential divi-
dends of office automation:far the
U.S. business community! 8ooz, Allen
research reveals that U.5. companies

will spend abaut 3725 billion in 1980

on white-callar aperatians. \Without
broad use of automated office tech-
nology, the averall cost is expected to
soarto same S1.5 trtllion by 1990, anly
a decade henca.

By adopting new technelogy. U.S.
business can expect & productvity
dividend or cast reduction of same

—

»
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$300 billion annually by the end of the
decade. Furthermore, top manage-
ment also would be capable of far
faster, higher quality decision making
because of the new systems capabili-
ties for organizing and sorting huge
amounts of data at speeds measured
up to trillionths of a second.

The executive charged with deter-
mining policy on automation must
understand these opportunities and
pressures and the four basic rationales
for conversion:

® Intensifying profit pressures. As
noted, current competitive patterns,
both domestic and worldwide, and
seemingly intractable productivity
lags, make this. the most persuasive
argument for office automation. In the
face of consumer and government
resistance to price increases, firms in
growing numbers are opting for strat-
egies that will boost profits through
cost cuts that do not translate into a
weakening of either product lines or
customer services. In helping to
achieve this goal, office -automation
becomes a strategic issue as well as an
operating decision.

®: Rising costs. Conventional office
support systems are not only out-
dated, but very cost-inefficient, a
trend that is being reinforced by the
same inflationary pressures that have
negatively impacted profitability,
Labor-intensive, relatively high-skill
functions such as typing, shorthand
and other office activities performed
by secretaries and clerks can be
largely reduced or eliminated through
automation. And time-consuming
professional activities, such as re-
search or editing, also are positively
impacted.

@ The professional productivity
problem. increasingly, the drive for
improved prafessional productivity is
seen as a major priority. Manage-
ment—and especially semor manage-
ment—is falling increasingly behind
in its attempt to make the sort of
quick, effective decisions that today’s
economy and individual markets
demand. And ever more highly paid
professionals must be maximally uti-
lized to insure highest corporate
yields. On average, professional sala-
ries account for 46% of total salary
costs. As the single largest segment,
their increased productivity becomes
a prime target and justification for
automation.

® The high—but often intangi-
ble—penalty costs of misinformed or
late management decisions. The dan-

- OVERVIEW

gers to individuals and companies

"alike is most serious at the decision-

making level. Even top management
groups that have streamliined their
decision-making process to squeeze
out as much wasted time as possibie:
find that they often are unable to
meet the unyielding demands of the
rapidly changing ‘business/political
world. "I'm dependent on my weekly
inventory and sales figures,” says a
merchandiser at one of the nation’s
major chain store operations. “I'm
dealing in millions of dollars in retail
sales and have to make decisions
based on what’s moving and what's
not. But my weekly computer reports
are virtually obsolete when | get
them, useless a day or two later, and |
can’t get another until the following
week, How can | make valid deci-
sions?”

Although difficult to quantify, the -
benefit of providing compiete and
up-to-the-minute data to profession-
als is perhaps the ' greatest profit-
improver office automation will affer.

K—I-—-*-n-:__.\ |
K .

ey Planning
\ Issues ,

A survey of senior U.S. executives
turned up solid support for the new
technologies, but industry sources.say
such support has yet to be fully
backed by purchase commitments. Of
500 executives who responded, about
half were generalists, half systems
specialists. Some 77% reported they
felt enhanced decision-making was a
major plus for the automated office. A
close second was a strong feeling that
the systems would lead to important
improvements in managerial and pro-
fessional productivity. Stronger com-
petitive positioning also was cited as
an important reason to adopt the new
technologies.

Why haven’t these executives in-
vested more heavily in office automa-
tion equipment? Lack of experience
and lack of confidence were cited as
the mast serious obstacles. To these
should  be added another objection
unearthed through research: the need
for concrete cast/benefit data and a
better understanding that currently
available equipment has sufficiently.
progressed (0 warrant investment.

This concern crops up in many
discussions of “what went wrong”
during initial installations of office
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automation equipment. Early ar-
rangements tended to favor equip-
ment  positioning over personnel
placement. Work and social patterns
of many years too often were scrap-
ped to accommodate the new equip-
ment. Much of what was installed
later had to be rearranged in-the wake
of productivity stagnation or even
losses, high -job turnover, and also
disaffection among the new leader-
ship cadre that was to direct the office
operations.

‘ How Ciritical ‘
Is Top
Management
| Support?
When polled, every professional in

the office automation industry re-
sponded that top management sup-

port is the single most impartant cri-

terion for a successful conversion.
At one Midwestern company, the

president distributed a memo iniorm-

ing all executives that, with the instal-

lation of a PBX and central dictating
and word-processing system, he and
everyone else would no longer use
secretaries for these purposes. He
lived up to his bargain and coopera-
tion was 100%.

A vice president in charge of imple-
menting a conversion far one of Balti-
more’'s major banks sees top manage-
ment suppart as the issue critical to
the success of the work: “The reaction
to oifice automation from our top
management has been outstanding.
We're asking people ta change.. If we
don’t, we can’t survive, We prefer to
change in a planned way, rather than
end up changing in a way we don't
want, Support staff has been very ex-
cited by office automation and sees it
as something good for them. Some
principals have been threatened, but -
overall we have a pretty progressive
attitude.”

james Converse supervisor of Of-
fice Systems Consulting Services at
Eastman Kodak Co., also believes tap
management awareness is-a critical
factor in Kodak’s success. He says,
“Top management has a constant and
contlnumg interest in our effort to
improve productivity at all'levels.”

Although there is no fail-safe ap-
proach to insure a successfully de-
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signed and implemented office of the
futura, without top management sup-
port success is doubtful. )

John B8lood, -corporate director of
Data Processing Communications at
SmithKline Corp., reiterates, “Since
office automation is a new strategic
direction that is changing the way we
do business, it's imperative that top
management be involved from the
ground floor up.”

‘ How Proven ‘

Must Be the

Technology?
h—-——J

Although more is certainly to come
from research and development
groups working at fever pitch across
the country, the fear of becoming in-
volved-in office automation too early,
or of being locked into obsolete
equipment, should be blunted. Pio-
neering is not usually profitable, but
implementation must begin now. To
await the perfect system, totally com-
"patible with every other device, at the

right price from the right company, is -

to delay forever. A start now, despite
the hazards involved, will insure a
smoother transition, as automation
makes further advances, along with
the development .of a core of internal
expertise that can provide a leg-up on
the competition.

This does not mean that one should
opt for an overnight plunge into the
so-called “office of the future.” Since
most offices exist with yesterday’s sys-
tems (or lack of them), an orderly
update to the office of today makes
more sense and avoids the trauma,
expense and serious disruptions of an

overly ambitious or perhaps too pre-

mature program,

Of course, outright ‘purchase of
equipment in a climate so volatile is
rarely desirable, although some
underfinanced manufacturers make
their rentals virtually punitive versus
relatively attractive lease/purchase
plans, The cash flow and capital situa-
tion of your company is, of course,
also a factor. But involvement now is
not premature, and certainly should
not be delayed any longer.

- ephemeral,
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ﬂ
What Are the

‘Backbone’

L .
N AL

There is typically a “backbone”
application that must exist to justify
automated equipment within each
area of a company. Mast frequently,
that backbone is word processing, the
relatively humble task of text editing
and manipulation, where productivity
can be dramatically increased by au-
tomation. In promoting a recently
announced multipurpose office sys-
tem, for example, salesmen stressed
its practicality by cost-justifying it
simply as an automatic typewriter.
Despite many other capabilities,
Xerox's somewhat comparable 860 is
also marketed in that manner.

But once the terminal is in place for
word-processing applications, addi-
tional piggyback applications can add
sex appeal and substantial benefits for

_ very little or no additional cost.

At no extra charge, these piggy-
backed applications will complement
the primary one by either creating
electronic mail, filing or conferencing
systems as long as they can be justi-
fied by a backbone application,

Electronic mail alone, for instance,
is very rarely cost-justifiable except in-
unique, limited situations where
speed and accuracy are essential. Such
razzle-dazzle is attractive, but without
the backbone it realistically is no
more than a costly, needless toy,

" How Can the A
Benefits Be
Quantified?

Another key issue is to what extent
can potential and achieved benefits
be quantified, By and targe, the task of
quantifying clerical work has been
accomplished through systems as so-
phisticated as MTM and other indus-
trial engineering techniques. Secretar-
ial productivity is somewhat more
If a secretary receives
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twenty calls today, versus forty yester-
day, is she half as productive?

Yet administrative support audits
can--and do--quantify secretarial ef-
ficiency, typically finding cost reduc-
tion opgortunities of about 20%.

If secretarial productivity quantifi-
cation is somewhat difficult, it's a
piece of cake compared to the issue
of quantifying professional and mana-
gerial productivity, which ‘faises far
more questions as to its value or its
feasibility.

Jim .Converse of Kodak says, “We

"don‘t have a very clear definition of

how to do it, but we feel it's impera-
tive for justifying advanced oifice au-
tomation systems.” A systems execu-
tive in Baltimore explains: “At our

" own bank, we're realizing that quanti-

fying productivity for everyone is
important the principals, secretaries
and clericals, Professional productiv-
ity can be . quantified probably
through bottom-line measurements
(return on investment, assets| as op-
posed to work procedures.”

Howard Anderson, president of a
consulting firm specializing in tech-
nology. disagrees and believes that
professional productivity  must be
measured, but primanly in a qualita-
tive measurement. “Management,” he
says, is the art of making decisions
with inadequate information, incom-
plete facts and insufficient resources.
You never have all the information
you want. That's why management 1s
an art. Given the same amount of re-
sources, we can have better, timely
information and make more enlignt-
ened decisions.”

The difficulty, of course, isin assign-
ing a-dollar value to creative and :n-
tangible activities that may or may not
aventually result in tangible benerits
to the company. Is a trip to a conven-
tion productive! 8y what standard?
How far down the road will a sales
call reap an order! How do the hours
spent preparing for an internal meet-
ing contribute directly to the bottom
line? Should productvity be deter-
mined by the number of reports read
or memos written or meetings at-
tended? Obviously not, but finding
out what to use has been difficult.

Waiter Kleinshron, Editor of Ad-
ministrative Management Magazine,
comments: "'It's been a debate as long

-
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as I've been in business. You can
probably get a soft measure on the
productivity by quantifying the end
product in homogeneous classifica-
tions.” But Charles Cumston, Editor of
both Word Processing Systems Maga-
zine and Word Processing Report
Newsletter, thinks it an impaossible
task: “So much is intangible. Any tasks
at the professional level that could be
quantified, professionals shouldn't
even be doing. They should be creat-
ing and managing.”

Because of such confusion and a

‘clear need for methods by which to

quantify professionals’ work and then
predict improvements made possible
through productivity, Booz, Allen &

Frequently Cited Benefits
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Hamilton is now- undertaking a study
on behalf of more than thirty equip-
ment vendors. The study, which cov-
ers fifteen separate offices, will pres-
ent information that is more closely
quantified than ever before.

In addition to clerical and profes-
sional guantification, the benefits or

value of more complete, timely or-

accurate information must also be
considered.

Putting a price tag on the speed and
accuracy with which market data,
government regulations, competitive
analyses, sales figures, inventory et al,
are available is difficult but can make
a telling difference on the bottom
line of a company.

M
How Fast
To Implement
And How
To Manage

A third key issue is how quickly
implementation can take place within
a particular company’s individual en-
vironment, taking into consideration
its resources, user acceptance and
funding availability. These three ques-
tions are critical, and their answers

will define how fast changes can be.

implemented.

The mechanics of managing office
automation present another side to
this question. In putting together a
plan, one must determine:

® Size of implementation staif
necessary to survey and convert a fa-
cility.

® The function of each staif mem-
ber on the staff.

® Methodologies used to study,
design and justify systems.

® Progress measurements  and
benchmarks. -

® Results quantifiers.
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What Are
‘ The Costs? !

“How much will this cost?” is the
question most frequently heard from
top management, but, though cer-
tainly valid, it is impossible to answer
in general terms. Costs will depend on
individual needs and reflect them. As
a general rule of thumb, hardware
costs should be offset by labor savings
within just 18-to-36 months, and fre-
quently sooner.

Cost considerations are being
helped by continuing breakthroughs
in microelectronics and other tech-
nologies. Cost reductions of 85% and
more are being realized, and further
reductions are certain to appear as the
automated office equipment contin-
ues to run. counter to general infla-
tionary. trends in terms of cost effi-
ciency. A commonly quoted insight
into the situation is that if the cost of
a 1955 Cadillac had been reduced by
as much as that of electronic-memo-
ries, while efficiency was raised to an
equal degree, the Cadillac would now
cost $3 and go 20,000 miles per hour,
Although cost decreases most likely
will begin to level off somewhat in
the-near future, the key to determin-
ing your investment must come from
determining “your applications, the
value (either in cost savings, cost. re-
ductions or higher quality) of the

equipment proposed and the range of
prices orfered by vendors

Is the
Organizational
Ph:losophy?

Another key issue is determining
the best way to integrate your plan
with the organizational philosophy of
the company. Shouid a task force or
committee be set up to assist in plan- .
ning and conversion? What involve-
ment should end-users have? Who in
the fiem should take on day-to-day
operational responsibilities? How
should such a plan be structured to
insure integration with complemen-
tary functions such as data processing
and personnel?
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The management philosophy of a
company will dictate the appropriate
method of involving employees.
Democratic. interactive firms typically
optforcommictees, withhighuserfeed-
back and response, while more pater-
nalistic firms, predictably, design a
system and only then introduce it to
the stafi. )

Analysis of individual office styles
also is important. What works in New
York may-or may not work in Boston,
but almost certainly will be totally
disruptive in Tampa. The type of in-
dustry is impartant, too. The style of a
large urban advertising agency will
vary widely from that of a suburban
light manufacturing facility in a cam-
pus-like setting. Careful consideration
of the organizational and manage-
ment philosophy and style will pre-
vent the formulation of a heavy
handed or inappropriate action plan.

M
The Major

Risk Factors
Of Office

\ Automation ,

Risk factors will vary, not only irom
company to company, but from divi-
sion to division, or even from depart-
ment {o department. They may in-
clude issues. such as impact on
unionization, loss of professional and
clerical starff, trauma during conver-
sion, among lesser concerns.

It is best to define and realistically
consider these risks versus the oppor-
tunities, and once a decision has been
reached, to proceed, implementing
programs to mitigate the risk factors
whenever possible,

" How Do You
s
Begin?

The dangers of an overly ambitious
conversion have already been dis-
cussed. Because of the proolems that
frequently arise, it is usually recom-

mended that both for financial and -

human resource considerations, com-
panies begin automation slowly. An
often suggested tactic is to install a
core system that will provide one

OVERVIEW

department-or office with several inte-
grated equipment installations and
satellite equipment of a more limited

- in other parts of the company.

Such basic systems should be capa-
ble of relatively simple expansion, as
mare and more of the firm’s informa-
tion and transactions are switched
from paper to electronic pulses. This-
sort of solution, if the original equip-
ment is planned as cost-efficient from
the beginning, can also ease financing
probiems that may extend beyond
technical cash flow and debt consid-
erations. Programs .that are demon-
strably self-liquidating can go far to-
ward convincing boards of directors
and activist stockholders of the viabil-
ity of the new technologies.

/—_mm\
The Systems

. Architecture |

The concern that is raised by users
with greatest frequency at profes-
sional conferences, seminars and on
consulting assignments is always:
“What equipment should we be using
in automating our office?” Unfortu-
nately, the push from vendors has fo-
cused attention on equipmant, and all
too often users are made o believe
that it is the machines rather than the
procedures that are the key to a suc-
cessful conversion. Management is
also intimidated' by. the technology
and fearful of making a wrong choice.

Puolicity and media overexposure,
coupled with a host of manufacturers
jumping into this hot markatplace,
has inevitably led to confusion over
the viability of the office of the future.
Butthereis a simple trick to demvytho-
logizing the office equipment scene.

“When you define office automation

needs by function, rather than with a
hardware bias, equipment falls rela-
tively easily into five basic categories,
wiich can be defined as:

® Conierencing. Definable as the
interactive exchange of information
involving twao or more persons at dif-
ferent wark stations. Conferencing
may directly and dramatically impact
the vast amount of time and money
U.S. and world business expends on
meetings, which has long been the

- mation—makes vast

bane of CEQ’s and cost accountants.
The simple telephone was considered
too crude an instrument for complex
interactive communication, and so
the practice of business trips with as-
sociated ‘jet lag and work time loss
continues, One reaf-estate executive
explains, “A deal may take a year. The
intangibles in a meeting are too im-
portant to dismiss, so, | personally
may attend twenty-to-fifty meetings
for a single deal. But half of them are a
waste of time.”

Now, viable alternatives are appear-
ing for all but the most sensitive
meetings, when face-to-face sessions

.are deemed imperative, Three new

technigues add the all-important vis-
ual factor. This permits not only a
sense of full verbal communication
with the ability to watch facial expres-
sions and body language for clues, it
also allows the addition of data, docu-
ments, image and drawing displays
with still-frame and slow-scan video
augmentation. Equipment packages
permit the transmission of data for
reproduction as hard copy docu-
ments. Changes in data and decisions
reached during the meeting can be
incorporated into the firm’s data base,
updating old information and provid-
ing a2 permanent meeting record.

® [nformation  Retrieval.  The
amount of time wasted by both secre-
taries and professionals while re-

. search is carried out is legendary.

Many managers admit that the delays

sometimes are deliberately extended .

because of bureaucratic lethargy and
a too human desire to avoid coming
to grips with major problems unul the
last minute. Getting the necessary
facts upon which to make sound deci-
sions has plagued senior management
ever since the modern business world
developed.

Now, information retrieval—~the
easy accessing of filed or stored infor-
storenouses of
data available through internal and
external databases that can be efec-
tronically scanned. full documenta-
tion can be summoned eithér on
computer-driven typewriters  or
viewed on cathode-ray tubes. The :n-
formation that management can com-
mand in seconds ranges from the

-usual memoranda and reports to engi-

neering drawings, financial data and
the array of information contained in
external databases. Major news files
have been computerized, as have
storehouses full of scientfic reports,
legal precedents and the like,
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@ Information Transfer. This s
one-way electronic transport of infor-
mation among people. New desktop
input/output devices, mainly com-
puter terminals with cathode-ray
tubes for display, enable users to orig-
inate, format and edit, and transmit/
receive a broad spectrum of materials.
Such systems cut memo travel time to
seconds and allow transmittal of
drawings, charts, graphs and even
spoken messages. Electronic mail may
be just around the corner, assuming
continued deteriorization of the U.S.
Postal Service and reasonably swift
regulatory action from Washington
regarding the legislation affecting
electronic networks in competition
with the Bell System.

® Personal Processing. This tech-
nology, in combination with sophisti-
cated computer software, provides
entry into the era of integrated infor-
mation systems. Continuing break-
throughs in microelectronic circuits
promise yet more impressive switch-
ing speeds—measured in trillionths of
seconds—and cost reductions. Al-
though much has been accomplished
in the processing field, the full poten-
tial still is somewhere beyond current
technological horizons. It can be de-
fined as the automatic manipulation,
structuring, formatting and correcting
of words and numbers. Text editing is
a typical personal processing function
and the current single largest utiliza-
tion of personal processing on the
business scene today. But eventually,
desktop terminals will be universally
available to allow professionals to
build models, create computer-
assisted blueprints and perform other
business functions more quickly and
easily.

® Activity Management. Dirferent
from the other four categories, activ-
ity management is active rather than
passive, Even more sophisticated than
the processing function, activity man-
agement provides such service as au-
tomated reminders, screening, tickler
files, project management scheduling,
itinerary planning, etc.

With this sort of equipment inte-
grated into advanced automated of-
fice systems, the system itself can take
on an important role in actually mak-
ing things happen. Because of the
powerful assist this equipment ~can
give, it can enable managers to dra-
matically extend their span of control
with obvious dividends in higher pro-
ductivity and sounder decision-
making. The equipment can act as a
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manager's alter ego and goof-proof
administrative assistant in day-to-day
management and in attacking the
strategic questions facing his firm.
Tied to the information system
computer, this equipment can actu-
ally initiate specific activities based on
preprogrammed time and event trig-
gers. In matrix management, one of
the major difficulties is scheduling the
normaily intense rounds of interdisci-
plinary meetings that are key to rapid
progress. With all involved managers
and professionals filing detailed per-
sonal calendars, such meetings can be
scheduled with relative ease without
the usual multiple round of calls
needed to find a mutually agreeable

time. The computer can even heip.

reshuffle meetings when necessary
and send out automatic reminders to
all participants right up to the mo-
ment of the meeting. Similarly, the
computer can send out routine re-
minders on deadline material until it
is sent. Since 'the prods are com-
puter-driven at regular intervals, the
system itself absorbs some of the hos-
tility normally directed "at managers
who earlier did the remmdnng in per-
son or by memo.

The system also can permlt the
screening of incoming materials origi-
nated either inside or outside the
company. Titles and abstracts of im-
portant articles, papers and reports
routinely are entered for a quick scan
by all those interested. Access can be
limited on sensitive material. With an
activity management function, auto-

mated offices can play a decisive role.

in increasing productivity.

When reviewing office automation
products, there are devices that fit
into several categories, but there are
stronger linkages between some than
others,

Clearly, mformauon retrieval and
transfer are closely linked, as is per-
sonal processing and activity manage-
ment. Typical applications include
document image mail, information
tracking and audio conferencing.

Equipment used to perform these
functions currently varies and will
continue to do so, but can be best
judged effectively by users when bro-
ken down into the five physical com-

ponents that most systems use and -

then individuaily compared.

@ Input. This converts information
from human-recognizable form to
machine-recognizable and storage
form. For exampie, the keyboard on a
word processor is the input compo-
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nent through which an operator
translates a handwritten draft into
impulses on a magnetic media.

® Output. The component that
performs the reconversion, translating
from machine-recognizable/storage-
able form to human-recognizable
form,i.e., inkjet printers that translate
mag cards into typewriter quality,
human-readable documents.

® Storage. The electrical, magnetic
and optical filing of information that
can be done on microfilm or micro-
fishe, nine-track computer tape, com-
puter disc, diskette, cassettes, mag-
netic card or other media, both on
line or off.

@ Transport. Transfers. information
either electromagnetically or optically
between devices.

@ Processing. The capability - to
perform logical arithmetic or format-
ting manipulation of information, as
well as the control of all four previous
physical components.

By determining the applications
performed by a particular office, vou
can select the category of functions
that need to. be fulfilied. and judge
available equipment. by the quality
and features of the five physical com-
ponents that fulfill these functions.

M
Next Steps

e A ML

A detailed and practical schedule is
needed to make sure-that advanced
office systems planning best matches
available technological solutions to
business needs. The process must in-
volve defining current support re-
guirements and potential benefits of
automation, designing the appropri-
ate systems, and estimating the re-
source requirements necessary to
achieve those plans. ‘

Many companies have already
begun this long and painstaking proc-
ess, Exxon, Mobil, Avon, INA, Nabisco,
CBS, McGraw-Hill and dozens of oth-
ers are currently examining their op-
portunities for. better utilizing office
automation products, -and some
firms have even created a new posi-
tion: a director of office automation.
Although the titles occasionally vary,
and the responsibilities' range from
simple advisory to wholesale imple-
mentation and management duties, -
the position is, in almost all cases, that
of a company-wide coordinator insur-
ing an integrated approach to auto-
mation.



The existence of these lynchoin
jobs indicate that top management’s
commitment (o change has begun
and implementation is underway. Al-
though there is no perfectly com-
pleted, totally automated office vet
established, pilots and partial conver-
sions are springing up all over the
country. Many have been instigated in
combination with 4 refocation, since a
move presents 3 perfect opporeunity
to reavaluate and make changes.

The second vice prasident and
manager of support servicas at an East
Coast bank explains, “We're about a
year into implementing a support sys-
tem. We've invaestigated principals’
needs in terms of support and (secre-
taries’ and clericals’] ability to supply
it...We'ra seeing change right now
with our implementation of an auto-
mated support system. My mind was
absolutely boggled by the new tech-

nolagy. In telepnone sysiems, it has

the capability to do anything excent
pick up and go ta lunch.”

Aninternzal consultant warking on a

conversion states: “We have a cougle

of parailel activities, We're imple--

menting, wihera cost-justifiatle, indi-
vidual applications of tachnaology, lika
ward-pracessing, with same concern
for long-range comoatibiiity. We also
have in our Administrative Servicgs
Division an ofiice automation coardi-
nating committee. We're going to be
doing some prototyping of mare
comprehensive offica automation sys-
tems.” '

john Bload of dmithKline cautions,
“You can’t jump into this thing on a
piecemeal Dasis. It must be a planned
pragram with saquential steps to in-
sure that you'll reap ail the benefits.”

Planning and bringing to successiul
comolerion a conversion to offica au-
tomation, therefore, must succassiully
address all the key issues zlready de-
scriced. The eignt-step aporoach sug-
gestad below can go far towards in-
suring succass, dut your solution, of

course, must vary depending upon |

the unique needs of your situation,
The outline below helgs mzke sure
that all asgects of affice automation
surategic planning are covered, but,
realistically, the skill of a Houdini still
may Be needed to pull it off.

Step 1. Create a detailed work plan
far the project. 3ecausa of the impli-
cations and tremendous 9readth of an
undertaking like this, a fully detailed,
time-pnased plan is necsssary to de-
scribe tasks that must be undertaken,
manpower necassary, 2lapsed time for
2ach task and target due datas, Such a

o

plan will help cantrol an unwieldy,
major undentaking. Maost importantly,
the plan should be approved by top

management before the program De-’

gins, which guarantees its knowledge
of and invoivement in various steps.

The plan should ilso detail the in-
volvement of other corporate groups
where it is necassary, such as Person-
nel, MI3, or Administration,

Step 2. Learn your company’s busi-
ness needs and relate them to office
automaton implications and oppor-
tunities, Too frequently, sophisticated
technicians are assigned to projects of
this nature, who have little or no un-
derstanding of the business of busi-
ness. Those involved in desjgning au-
tomated systems must understand the
future business directions and strate-
gies of the corporatian and compare
the ooerating objectives, long-term
pasitioning and 2conomig and regula-
tary constraints to available techno-

logical solutions. for instance. rapid-

growth, industry needs, comoetitors’
capabilities and even the overall
sconomy are imoortant considera-
tions wnen desigming a system. Gov-
ernmental policies, new business
strategies, cash flow or ¢cnanging mar-
ketplace conditions all should impact
the plan. )

Because of the certainty that mean-
ingful office automation will vastiy
affect both day-ta-day operations and
strategic outlook for the enterprise,
rigid analysis of where the company 5
and where it intends (0 go dre gssen-
tial. When the planning process is
ended, if it is successiul, the fiem will
commit itself (o a phasad 1mplemen-
tation program that will merge down-
stream with the company’'s evolving
business and market strategres.

At this early stage, planners must be
careful to remain. flexiole both in
terms of technologies, need assass-
ment and the provision ior Ruman
factors. The ond result of this plan-
ning process is little different from
any other. Swecess will not be derer-
mined oy the depth or brilhance of
the plan alone, But Yy whether it 13
workable. '

Step 3. Select applications systems
concepts dest suited to your firm's
Business needs. 8y applying the sat oi

. availacle automated office concents

to the business nzeds of the campany,
a backbone application as well as
additional possidle attractive piggy-

- back opportunities should shake out,

be they in personal agrecessing, infor-
mation transier or retrieval, activity
management and;or canferencing, At

this point, organizational alternatives
must be considered. Should- devicas
be located in ganters, in ¢lusters, or

. individually? Should they te used by

dedicated fuli<time operators. or by
multi-function persannel? Shnould
deviges be located at the professianal

- wark station or Qy secrataries, or per-

haps only ona should be assigned
within a department!?

Distributed information  systems.
those that aven permit tarminals and
other equipment to de located at
great distancas from the main com-
auter, offer enarmous flexibility in
planning new officas. for instance,
sales forces can be depgloved where
their sales potenual is highest, oncz
the need for physical avadlaoiity (o
main officas is removed., Some sales
persannel already travel with smalf,
portacte terminals t(he size of bref-
cases. Using the hotel or any handy
telephane, the salesparson ¢an open 3
direct link to the cantral compuirer,
keyving in requests for availaohin
datas, prices and the required vana-
bles in the production run. Once 3
sale 15 congluded. the portable termi-
nal canm pass the needed nformaton
directly.

As noted earlier, it 15 exoected that

" many customers will chaase inereas-

ingly to placa orders directly from
thesr termunals (o the suopliers’ com-
puters. During rapidly changing busi-
ness conditons when inventary <on-
tral 15 esoecially crucial, (his sort of
Qption ¢3n Nave 2normous 2¢oNomi¢
impact. As architecture ifzlls into
place. planners need to sesiaalish a
system of ariantes that comoines the
predetermined cniteria for gotz2ntiai

“soluttans and the ingarrelatad buss-

ness strategies they must address
Also, planners must begin working
toward- specific rather ihan genera
goals. Therefare, 1t s 1moortant hat
past wark and estimates of future
needs de checkad {or sccuracy

Armed with what amounts 0 a
first-cut solution. the planners mus
then determine resourcs requirs-
ments to bring aoout such 2 soiunon
fFinancial and personnei needs musi
be waighed cararully and then rac-
tared in with 1 prudent asimaie of
what future techmical, human and -
nancial resourczs the  comoany <ian
commit (o office automanoan. Solu-
tions arrived a1 without 3 hard-nosed
assassment of raal-world cansisaints
¢an virtually preordain farlure,
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Step 4. Conceptualize the architec-
ture of the systern. The user must de-
velop a conceptual design of the pro-
posed system based on available
technology, price/performance and
vendor service and support records.
Systems ~ Architecture must be de-
scribed in terms of the five physical
elements previously mentioned:
Input, Qutput, Storage, Transport,
Conferencing. At this point, organiza-
tional alternatives must be consid-
ered. Should devices be located in
centers, in clusters or individually?
Should they be used by dedicated
full-time operators, or by multi-
function personnel? Should devices
be located at a professional worksta-
tion or by secretaries, or perhaps only
one assigned a department,

Step 5. Define and address human
resource issues. The reaction oi the
end user to automated office support

systems must be considered, includ-.

ing behaviorism, impact on MBQ's,
staff orientation and preparation and
habit changes. The people problems

are perhaps the most difficult issues to -

resolve and will be discussed later.

In addition, human resources to
undertake the conversion physically
must be located, and allocated to the
tasks ahead. In this area, senior.man-
agement must take a strong hand dur-
ing the planning process. Subordi-
nates and those with experience in
early, less sophisticated ofiice equip-
ment may press for less than optimum
solutions as they seek to defend or
enlarge their own turfs in horse trad-
ing that may facilitate action, but can
prove fatal in such a venture.

Senior management must consider
whether those already on board with
expertise in the fields of data- and
word-processing, telecommunica-
tions and the like have the abilities to
move into crucial management roles
in the new office structure. Remem-
ber, the new technologies involve
massive and potentially dangerous
change. Top management should
view the decisions made on the-issues
oi supervision, reporting and author-
ity levels to be as important as they
would be when establishing a new
division upon which the firm places
major hopes for future profitability.

Step 6. Select appropriate hardware.
Basic assumptions must now be made
about the equipment itseli. Key con-
siderations are availability, price flexi-
bility 'and the performance of hard-
ware, software, telecommunications
and related items. Architectural re-
quirements then will begin to suggest
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themselves as the list of expected in-
formation flows is juxtaposed against
technology assumptions. Negotia-
tions with vendors must begin, equip-
ment must be selected and displayed:
and operating staff must be trained.

Step 7. Design the management
process cycle. With a workable pro-
gram for implementing office automa-
tion. planners still have not com-
pleted work on critical 1ssues. An
especially crucial consideration in-
volves the management processes
necessary if the new svstems are (o
work at optimum levels. A most com-
mon cause for failure in achieving
hoped-for productivity gains from
automated office equipment is-not
establishing new management ss-
tems that will provide smooth and
efficient operations.

In this often overlooked step, a
number of critical new management
processes must be developed to
translate the plan into a successiul set
of operations. Cost audits and post-
installation reviews need to be de-
vised to enable the user to estabhsh
and maintain the cost-effective, effi-
cient service-oriented automated of-
fice environment. A permanent staff
of service-oriented, technically
knowledgeable, bottom-line person-
hel must be recruited or developed to
manage the new systems.

Consideration must also be given
the development ol specific produc-
tivity increases among the entire
white-collar work force, from the ex-
ecutive suite to file clerks. Again; top
management must be deeply involved
in this element of the planning proc-
ess because without leadership from
the top-in this area, the pace of im-
provement and the ultimate level oi
productivity gains may prove disap-
pointing.

Step 8. Address organizational is-
sues. Finally, you must identify and
resolve organizational issues such -as
end-user involvement, information

" policies, standardization and opera-

tional responsibilities to insure ac-
ceptance and proper coordination
and control of office automation strat-
egies and implementation.

X X X

In summary, senior management
must be aware that office automation
is not simply the acquisition of new
and better technology. In 1977, for
instance, the Government Accounting
Ofiice reported that the federal gov-
ernment spent 380 million on auto-
mated typewrnters and word proces-

sors (expected to reach 3300 million
by fiscal 1982). Yet the GAQ reports:
“Most agencies cannot demonstrate
that their word-processing systems
have increased productivity.” Equip-
ment alone is not the answer, and top
management must stop the un-
planned proliferation of machines to
insure a cost-justified, totalfly inte-
grated. strategic approach to the of-
fice of the future. A comprehensive
program must be devised that will
provide such key benefits as:

® Standardized feasibility studies
10 insure company-wide conformity
and a basic cost justification.

® Compatible equipment seiec-
tion to allow for fututre systems inte-
gration.

® Usage as well as equipment cost
controls. ‘

@®: Expense allocation.

®: Bulk discount purchasing where
feasible.

@ Education and training programs
for clerical, sec¢retarnial and profes-
sional stafi.

@ Internal expertise in office tech-
nology to design and maximize svi-
tems and benefits. '

A program such as this cannot be
successful without senior . manage-
ment guidance and support. Office
automation offers an important stra-
tegic opportunity for business in the
1980s. but, as with any new opportu-
nity, only the best will manage toreap
those benefits fully. Just as the Seven-
ties saw the birth and earlv develop-
ment of the office automation indus-
try, the Eighties will be the decade
when the tools will be mastefed and
accepted as commonplace. The firms
that effectively manage this transtor-
mation will wind up winners in the
drive for increased profitability and
productivity. The loser may not even
survive. :

_ Pl'e.
roblem

R D e R A T et

_ Without question, the major impact
of automation will be on people. Un-
less office workers are conmvinced of
the benefits, even the best products,
most cost-etffective svstems. the most
sophisticated marketing campaigns
and an overwhelmingly apparent
need Jlor automating iniormation
management, will fail to obtain a
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change away from traditional manual
systems to automated ones.

Office automation needs to be sold
just like toothpaste or periume. A
new system will have to be sexy, at-
tractive, with obvious benefits, and
even with clearly defined disadvan-
1ages for not accepting it.

Before selling begins, the first step
must be self-education and height-
ened awareness on the part of top

managers to close the educationai gap
between themselves and the evolving
technology. While special commit-
tees and technicians will help, in the
end it 15 senior management that must
commit to new technologies. The key
issues are “which” and "how fast.”
Only then will middle management
and other employees learn the new
technologies. Vendors' knowledge is
generally too exhaustive and is com-
monly dispensed in jargon. Therefore,
top management should insist on
laymen's explanations when equip-
ment and capabilities are discussed,
Since most top executives left school
before office automation began. manv
suffer from a technology comprehen-
5100 gap that they iear exposing.
Executives currently in the prime of
their business life have been away
trom school, on average, for fifteen
years—a critical span during which
most of the data-processing and office
systems revolution has evolved.
People have a relatively common
reaction 1o change: they resist it. To
determine why the resistance exists
and how best to handle it, one must

understand the office place as a mi- .

crocosm of society.

The office has a strong status struc-
ture with clearly drawn lines oi de-
marcation between various working
groups and stereotyped models for
particular job titles. For instance. al-
though {emale execulives have be-
come widely accepted, male secre-
taries stll elicit smirks (currently 99%
of secretarial positions in the U.5. are
filled by women).

unul recently, wwomen in the office
were supposed to fill a supportive
role, perfectly rmirrored by the secre-
tarial position.

But significant changés are taking
place. "Young women now want to be
presidents, not secretanes,” savs Sam-
uel Gabe, director or word processing
and a career counsalor at Coog People
Personnel Specialists.
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Apparently, feminism and the eco-
nomic imperatives that necessitate a
job rather than making wt optional,
have heiped foster this sociological
change. “I'm going 1o do it for the
next fifteen years, so I'd just as so0on
make an executive’'s salary as a secre-
tarial one,” comments Ellen Cohen, a
senior secretary in a large New York
advertising agency.

What has this to do with office au-
tomation? It's because traditional sec-
retarial roles are looking increasingh
less attractive to the group that tradi-
tionally filled them. A serious short-
age already has developed. states
Charles Rosenthal of Snelling & Sneil-
ing, personnel specialists. He says.
“There is still a tremendous need ior
these people, but with so manv
women getting four-year degrees and
finding executive positions. there 15
no one to fill the jobs.”

Those who remain in the ranks not
only will have more leverage. bur are
likely to be traditionalists who resist

_change and any conflict with thesr

self-image of a white-gloved gal Fri-
day rather than a machine operator or
computer programmer. This 15 win
the secretary must be the first target.

Thereis also a resistance to the pro-
duction orientation of automation
Says one Detroit secretary, “Ii I
wanted to work on an assembh line.
I'd be making more money at the GM
plant, Nobody in this office 1s going (o
measure how much | tvpe or filé a
day.” Her reaction is typical of many
office workers who chose their work-
place over more lucrative, but lower
status blue-collar jobs.

Additionally, many secretaries fear
that automation will rob them of their
100 skills,

Despite such apprehensions,
change will come, mandated by the
information explosion, operating ¢ost
pressures and management . style
changes. And these alterations will
bring to secretaries such benefits as:

® The reduction or elimination of
boring or repetitive tasks. Retyping
and frustrating corrections and edit-
ing will.be made much easier by word
Processors.

® JAutomation of mindless office
johs. Copier machines that automati-
cally collate and staple, for example,
eliminate a thankless task.

® Increased career opportunities.
As human resources become more

appreciated, better career options will
be developed for all talented starf
members, including secretaries, inte-
grating them into mainstream corpo-
rate tasks.

® [ncreased payscales. for good
secretaries, the ante is rising, with a
$15.000 annual salary not unusual in
many cities and no limit in sight for
good ones.

@ An opportunity to develop new
skills, A quick look at anv newspaper
shows ‘hstings for word-processing
operators—a new- job category that
didn't exist five years ago. AMany jobs

" will evolve from office automation.

The benefits of automation must
also be sold to professionals, Resist-
ance to change from professional start
members, if anything, is stronger and

certainly more vocal than among sec-’

retaries,

Because their power base is greater

than that of secretaries, professionals’
objections to change are even more
important to overcome. Again, there
is a status issue involved. All jumor
executives look forward to "being
served by assistants of their own.
Using an electronic mail system or
automated tickler file does not carry
the cachet of a private secretary.
" Executive technology, therefore,
must be imbued with a high status
connotation. It must be perceived 4s a
“perk,” not an imposition. Attractive
packaging, dramatic benefits and
good human engineering, insunng
ease of use, will go far to overcome
such objections.

Fear is frequently another issue, but
even more difficult to address openly
than status. Older executives ire-
quently feel threatened by new wavs
of doing things, and even are con-
cerned that they will make mustakes
and be ridiculed.

A corporate administrative'manager
at a Midwestern petrochemical com-
pany explains, “We actually have gri
vate tutonals for the senior executives
to teach them our systems so thev
won't feel uncomforiable learning in
iront of their subordinates.”

But the status issue will be more
difilcult to resolve, and 1t will be far
easier to fil the automated system (O
the present sociology than change the
way people view totems and symbols.
“Selling” the changes and retraining
valuable staff can make the telling dit-
ference between success and failure
in automaton.
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A major Chicago bank even created

a twelve-person internal marketing

group to sell the benefits of its new
instantaneous retrieval information
systemn to other employees,

To some extent, this needed sell has
been undertaken through advertising
and seminars by the equipment ven-
dors, who obviously have a vested in-
terest in seeing their products ac-
cepted. But the audience addressed—
top management and the purchasers
of office equipment—are nol the
end-users. End-users {secretaries, file
clerks, professionals and managers)
need to be sold bv mare direct means.

Increased company profits, for in-
stance, will not motivate the average
secretary to use a word processor
unless there is a clear benefit to her
individually as well,

“There are criteria that the vendors
will have to meet” says Cerald
Tellefsen, a Booze. Allen vice presi-
dent. “"An oftice machine designed for
executive use will have to be simple
to use, stand alone to insure reliabil-
ity. educate the operatar as to its use
and look attractive.”

There still will have to be retraining
of executives. Management will have
to spend money to make money, and
retraining must address not only fin-
ger skills, but mind sets. “Executives
will have to change the way they work
to be effective in the office of the {u-
ture,” states consultant Howard An-
derson. He continues, "We estimate
that 80% of current U.S. office workers
will have to undergo some retraining

‘in the next decade.”

Although the investment in capital,
man-hours, and the risks of change-
induced trauma are staggering, the
reeducation of America’s office work-
ers at every level will be crucial to
husiness survival in the next decade,

While only the loolhardy would
ignore the potential difficulties of
mating humans to the new machines,
it also would be easy lo overempha-
xi1ze the probiem. After all, only a cou-
ple o1 decades ago, the computer was
thought by many to be indigestible
tor most U.S. businessmen.
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To Office Automation

While you can ‘get there’ through WP, DP, electronic filing,
or electronic mail, the trade-offs will differ in each case

BY THOMAS M. LODAHL and N. DEAN MEYER

OFFICE AUTOMATION still
means word processing to many
people, perhaps because historical-
ly wp was the first computer-based
tool in widespread use in the gen-
eral office. But over the last decade,
developments in other areas have
made it possible to enhance office
productivity in a variety of ways.
Starting with any of these path-
ways, one can expand outward, in-
tegrating other tools in turn as
business needs warrant. Each start-
ing point has its own unique ad-
vantages and. disadvantages in
building toward the integrated, au-
tomated office. This article de-
scribes these various approaches

and the relative merts of each.

While not a complete guide to any
oneg, it suggests options that may
help the office automation practi-
tioner recognize opportunities for
pilots.* ,

There: are six major office auto-
mation pathways, each a valid
starting point in a strategy for or-
ganizational systems change. De-
fined by the function they support,
the six pathways are:

*The authors discussed pilot projects as a2 way
of getting started in otfice automation, in an
article in last moath's issue—Editor,

O Administrative text handling.

O Administrative filing and re-
trieval systems.

O Professional telecommunica-
tions (including electronic mail).

(O Professional information gath-
ering., _

QO Professional writing.

(O Decision support systems.

Computer-based systems now
exist which combine all' of these
functions (although no one system
does all functions well). These in-
tegrated office systems are what
many mean by the “Office of the
Future.” Although integrated sys-
tems are commercially avajlable,
there has been little progress in
applying. them in corporate and
government settings. While we en-
courage piloting advanced systems
within an office automation imple-
mentation team, they represent too
big a change for most user groups
directly. An office automation strat-
egy sensitive to the difficulties of
organizational change must begin
with simple need-based applica-
tions. :

Copyright @ 1980 by Thomas M. Lodabl and N. Dean Meyy
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ADMINISTRATIVE TYPING

Many organizations have experi-
mented with various forms of wp
and. administrative support (as)
during the late: 1960s and 70s. The
typical As system involved cen-
tralized dictation (accessed by tele-
phone), a wholly or partially cen-
tralized wp facility, and a set-of
more or less. ironclad procedures
for- the logging, production, and
delivery of work, The system was
sold with the objective of saving
money on administrative costs, spe-
cifically in the capture of key-
strokes and the production of text..

This “factory” approach focused
on cost-displacement through im-
proving the efficiency of secretarial
and clerical personnel. To warrant
the then-large capital investment
for- support personnel, implemen-
tors feit they had to gain maximum
utilization of the equipment. In
many cases this: led to massive
organizational disruptions in the

-name of technical - efficiency, lead-

ing to user resistance. Managers
resisted losing their secretaries with

Republished with permission from ADMINISTRATIVE MANAGEMENT
copyright 1980 by Geyer-McAllister Publications, New York, NY 10010. -
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whom they had developed cffective
working relationships. Secretaries
resisted routinized jobs reporting
to former peers, in dead-end career
paths. From the perspective of
many users, dubious or negative
benefits ware achieved after the
costs of vast organizational change.

Experiments in the redesign of
As systems plus dramatic reductions
in the cost of WP equipment today
allow a more decentralized ap-
proach, maximizing the effectiveness
of the organization rather than of
the equipment. By placing small
wp centers close to the authors,
and giving the authors portable
dictation equipment, we can en-
courage a working relationship be-
tween authors and the wp staff.

Managers have found that, at
least in the first year, they must
be prepared to add to the total
secretarial and clerical staff. In-
stead of trying to simply save
money on support people (a small
percentage of the total wage bill),
they are shifting their focus to
facilitate managerial and profes-
sional work. Good as reduces man-
agerial time spent on text genera-
tion, proofing, and editing. Writing
quality may be improved as more
drafts are permitted. And respon-
sive support systems have doublad
the text output per professional.
Our - studies have demonstrated
that, in these managerially focused
applications, the extra new- work
done by the authors tends to be
more self-initiated and proactive
rather than reactive—ijust the sort
of work one would like to en-
courage in management. These
“value-added” benefits, produced in
conjunction with typical cost dis-
placement, are. often the more sig-
nificant portion of the benefits de-
livered. Even with conservative
assumptions about the value of man-
agerial time saved, we find poten-
tial benefits ranging from $8,500
to as high as $13,000 per profes-
sional served!

Experience has shown that the
AS pathway to office automation
can deliver significant benefits, but
it requires a relatively long design
and implementation time period,
witlr a great deal of user involve-

ment, The more reorganization in-
volved, the higher the costs and
the lower the chances of gaining
user acceptance. ,

While the potentials of wp- and
AS are great, senior management is
rarely interested in typing efficien-
cy. Thus, we believe that users
see this pathway as offering little

" visible carrot but lots of stick. It

is appropriate where a user organ-
ization feels its effectiveness can be
improved through better adminis-
trative support. Of the pathways
covered here, the benefits of we/
AS, when successfully implementad,
are among the highest.

ADMINISTRATIVE FILING

Filing cabinets take up floor space
that today costs from $8 to $25
per square foot per month. Further-
more, paper files are difficult to
access, and often grow without any
consideration of the value of stored
information. Realizing this, many
organizations are investigating rec-
ords management procadures. Con-
verting paper files to microforms
is a long-available but under-uti-
lized approach; it is gaining in
popularity with the dropping costs
of computer-indexed microfiche and
microfilm terminals. Word proces-
sing offers another storage medium
as it gradually builds a library of
documents in digital form. ,

Current estimates of the phys-
ical compression factor for digital
media are about 300:1, and for

. microforms may be as high as

1,500:1. Floor space savings can
cut filing costs by 80 percent, alone
warranting significant investments.
Furthermore, there is value in mak-
ing the files more accessible. Mount-

tain Bell found it economical to

give each of its service representa-
tives 18 to 20 times the number
of accessible records by converting
paper to microfiche, while saving
about $1,500 in production costs
for each 10,000 pages converted.

But regardless of medium, rec-
ords management also involves a
great deal of analysis of the con-
tent of files. Unless the fles are
reconceptualized as they. are being
compressed, one only makes a big
mess into a compact mess. Records
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managers must identify the nature
of files, where copies are held,
how they will be used, and their
expected lifetimes. This requires a
great deal of time-consuming in-
volvement on the part of users.
Thus, while payoffs may be large,
implementation costs are significant
as well.’

TELECOMMUNICATIONS

. The widely used term “electronic
mail” may include a variety of
transmission tools such as Telex/
TWX and private teletype networks,
communicating word processors,
and facsimile or “intelligent” cop-

iers. However, these tools 4re gen-.

erally administrative in nature, and
oriented toward sending informa-
tion to a physical piece of equip-
ment rather than to a person.

Of more interest today are com-
puter-based message systermns
(cBMsS). A cBMs allows the user
to enter a message (via any com-
puter” terminal), and address the
message to one or more individuals
or groups. The message is instantly
delivered to the recipient’s file
space; when the recipient next

checks into the computer, he or

she is notified of new mail and
may read it at a convenient time.
CBMS permit communications inde-
pendent of time, location, and
schedule of the recipient. They are
designed for direct use by profes-
sionals and managers (although
some may wish to use the system

- via their secretaries). They are

easy to learn and-use, readily avail-
able, and relatively inexpensive.
The strong interest in C3MS stems

from their potential benefits. Man- -

agers, for whom ‘‘telephone tag”
has become - a way of life, are
aware of the nezd for effective com-
munication ~ with colleagues who
may be geouraphicully separated.
Busy managers' are swamped with
“While You Were Qut" slips, as up
to 80 percant of phone calls don't
reach the intended parties. CBMS
are particularly relevant to project
teams, and tu those who regularly
collaborate acruss muidple time
zones. While ¢8Ms tend to replace
telephone culls, they do not sig-
nificantly reduce travel or written

-
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communications. Users speak of an
added dimension to their communi-
cations, and closer collaboration
than .could ctherwise be created.
The value.added benefits of man-
agerial time savings, better contact
with colleagues, and closer project
collaboration are of significant in-
terest to general management. One
factor is critical to successful im-
plementation: users participating in
an initial pilot must have a strong
need for regular communications,
and must recognize the inadequa-
cies of conventional media. Once a
CBMs is installed, it tends to spread
quickly. The approach does not

require reorganization and is very .

inexpensive to initiate. Professional
telecommunications is an attractive
pathway in general managerial and
project team environments. With a
library of professional and mana-
gerial dialogue being built on-line,
it provides a strong foundation for
subsequent expansion into other
pilot areas.

INFORMATION GATHERING

There are vast data bases of in-
formation highly relevant to man-
agers that are not well utilized.
The transaction data bases inside a
company (an Mis function) are of
significant interest, yet periodic
computer-generated reports  are
oiten ignored. Furthermore, large
data bases under interactive query
systems offer a wealth of outside
information on a timesharing basis.
There can be a great deal of sys-
tems leverage along the pathway
of providing better access to avail-
able information.

Delivery of internal information
is often limited to periodic and
custom batch reports. At a large
bank in Chicago, the IBM STAIRS
system was modified to provide an
English-like command language al-
lowing professionals to generate
their own reports without the assis-
tance of programmers. Utilization of
the data bases over the last three
years has increased by a factor of
more than ten. While MIs trans-
action-processing remains batch, a
user-friendly interactive query sys-
tem provides significant incremen-
tal” benefits to the organization.

OVERVIEW

External data bases, available
through interactive query systems,
offer another high-leverage ao-

proach to office automation. The

range of services is astounding, in-
cluding news wires, historical data,
professional and technical journal
abstracts, econometric and market
data, patent and technical libraries,
specialized professional data bases
such as legal and medical, and
even entertainment guides to res-
taurants and wine. A large steel
firm found the use of external data
basas helping to lower the price
of an acquisition by millions of
dollars, and significantlv affecting
the outcome of a multimillion dol-
lar lawsuit (for expenditures in
each case less than $1,000).

In areas where better informa-
tion can impact decision-making,
managers will find the information-
delivery pathway a very high lev-
erage approach to office automa-
tion, particularly relevant at execu-
tive levels. However, proper use of

the data bases requires training in.

search strategies; this may imply
either direct user training or a role
for an intermediary.

In all, improving professional ac-
cess to information offers a sound
approach to office automation in
many managerial settings. In con-
junction with Mis, the administra-
tive manager might consider new
ways of integrating internmal-trans-
action data bases with the office
information environment. External
data base services, with their high-
potential payoffs, -may be used to
gain top management attention and
build credibility, although close in-
tegration with other tools and path-
ways may be difficult.

PROFESSIONAL WRITING

Text-handling tools intended for
dirsct use by managers and pro-
fessionals offer a ‘“desktop” or

“management workstation”  ap-

proach to office automation. They
may- be envisioned as an extension
of wp, often with additional func-
tions such as structured files, cal-
endar and reminder features, scan-
ning and formatting capabilities,
and user programmability. They
are typically closely- integrated
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with computer-based message sys-
tems. A prime consideration s

ease of use, although professional

text-handling tools are bound to be
more complex than a computer-
based message system.

This approach is likely to pro-
vide the broadest foundation for
future evolution, since general text-
handling tools are the basic build-
ing blocks of most applications.
But the stigma regarding manage-
rial keyboards remains an integral
part of our culture (telephone and
calculator keyboards excepted). As
a pathway, it- can provide signifi-
cant payoffs in both efficiency and
the quality of writing in those areas
of the organiZation where profes-

sionals do a great deal of author-

ship. It is also an appropriate pilot
approach for the office automation
implementation team itself, par-
ticularly where the team is author-

ing plans, proposals, and guide-

lines. Training and operational
costs are moderate, the payoff is

_ significant in the right applications,

and the evoiutionary potential is
great.

DECISION SUPPORT SYSTEMS

Decision support systems (pss)
combine data bases, models, and
statistical analyses, along with tabu-
lar and graphic formatting tools
under a user-oriented interactive
command language. While prima-
rily the work of the Management
Science community, pss are clearly
office information tools and are re-
ceiving increasing interest from
senior management. The focus is
always on  the decision process
(rather than the underlying ad-
ministrative process), and the bene-
fits are clearly value-added.

In areas of the organization which
are analytic (e.g. finance, planning,
marketing), the payoff from Dss
pilots can be very high. The bene-

“fits are even more significant when

the system begins to generate al-
termatives in a “what if” mode,
rather than simply analyzing the
corisequences of an alternative.
Much of the benefit of Dss comes
from user's direct’ involvement in
the design and implementation

process, where his or her expecta-




Qv 130

tions are encoded and evolved.
While user involvement is typically
the major cost factor in implemen-
tation, some programming is gen-
erally required as.weil. Thus, Dss
represents a high payoff, moderate
cost approach. It is relevant where
analytic skills are of importance.
In the interest of eventual inte-
gration of the office information
environment, we encourage office
automation professionals to collab-
orate with Management Science
groups on Dss pilots.

CONCLUSION

The six pathways into office auto-
mation described here each offer
unique advantages and disadvan-
tages to the organization. Both
administrative pilots (test handling
and filing) typically involve high-
implementation costs, with the pay-
off measured primarily in cost dis-
placement. Pathways focusing on
professional support (1elecommuni-
cations, information gathering, pro-
fessional writing, and decision sup-
port) may offer higher leverage,

OVERVIEW

but the value-added benefits (pro-
fessional effectiveness) are more
difficult to measure.

Many managers begin with cost-
displacement  applications  with
benefits that are easy to under-
stand and sell. The credibility built
through hard-dollar savings is then
used to gain permission for value-
adqded experiments, Ideally, zach of
the six pilot approaches could be
initiated -in different parts of an
organization. '

Recognizing the variety of op-
tions available today may suggest
opportunities of perhaps greater im-
portance: the offics automation pro-
fessional need not. sell any one
technology (solution in search of
a problem),. but rather can honest-
ly offer the information tools ap-
propriate to users’ needs. By plant-
ing seeds throughout the organiza-
tion, and by building credibility
through solving users’ problems,
this manager will be in a position
to drive the organization into the
full office information environment
of the late 1980s and beyond. I

Page 4 of 4

THE AUTHORS

Dr. Lodah! is a professor of ad-

ministration at Cornell University's

Graduate School of Business and

Public Administration in New York.

He is also a founding principal of

the Office Systerns Research Group

and is frequenty called upon to -
work with corporations, universities,

and govsramental agencies.

Mr. Meyer is an administrator re-
snnnsihie for the Diebold Automated
Office Program, a multi-client spon-
sored research program focussing
on user munagement issues (n movs
ing toward the automated office. Mr.
Meyver is a frequent lecturer on the
“people” issues of change and on
the scope of management lssues on
office automation.

Ry




office
technology
reseqrc |
. group OVERVIEW - Page 1 of 3

Future Integrated Infarmation Office

8y Or. Josaph Rohertsan

\'

R T e

The integrated information environment of the 1980s is
an environment that will have even more impact than
the industrial revolution, an environment that will effect
all aspects of our personal and business life. It is an en-
vironment that has evolved from a long technical history,
for over the centuries, technology has made dramatic
changes in man’s life style. With these changes have
come changes in society itself. Since the 1800s, we have
evolved from an agrarian society to a& highly industri-
alized nation.

Consider transportation. In just one life span we have

- come from the horseback society to one that can put man
on the moon. Our vast networks of surface, sea and air
- transportation have collapsed the globe.

Consider manufacturing. We have come a long way
from the hand-craftsmanship of colonial days. High-
m)_lume, low-cost automated manufacturing is our way of

e.

Consider communications. Soon there will-be no place
in the world that cannot communicate with any other
place rapidly and economically. New communication
advancements continue to evolve from an ever-ex-

Y panding technical base. . |
. Consider information. It tock the century from 1800 to _ |
1900 to double the amount of man's recorded knowl- : J
edge, but it doubled again by 1936, and again by 1950. It
is now doubling every six years, a virtual intormation
explosion. We see no end to this trend.

What are the impacts of these changes on our business
environment? First, it is becoming more- international.
Not only do we have the opportunity for foreign markets,
but we must face up to serious foreign competition in
our domestic market. Second, our businesses face the
pressures for increased efficiencies and lower costs to
counteract the effects of inflation and rising energy costs.
Finally, to be successful in the current business envi-
ronment, we need more timely and accurate information,
more timely and responsive decisions, and greater
worker productivity. We are rapidly moving to the era of
“telebusiness,” where vastly improyed worldwide com-

uting and telecommunication networks will revo-
utionize our businesses. .

These demands will make major changes in the way
we operate our businesses. The ways of the past must
give way to new means of creating and disseminating
information. Technology is changing our lives. Our
businesses are facing the era of the integrated informa-
tion environment, an era involving the rapid growth of:
distributed processing; centralized electronic files;
electronic mail; facsimile networks; communicating
word processors; audio/video conferencing networks;
and executive information systems.

It is forecast that during the next decade a new super
industry will be bomn, the information services industry.
This industry will be an outgrowth of today’s computing
communications, and office automation activities, and
will have the potential for becoming a $380 billion dollar
enterprise by the early 1990s., What we are seeing is a
business and social. revolution, a revolution that in the
next five to 10 years will impact every phase of our per-
sonal and business environment. This revolution will in-
volve information and people.




Our society is in dynamic change.
Over half our labor force is now in-
volved in knowledge work, as op-

sed to manual work and this office
abor foree is %mwing dra.maticall(.

e

Yet, over the last 10 years, whi
factory productivity increased 83
percent. office productivity in-
creased only four percent and costs
have more than doubled. In 1976 we
spent over $600 million operatin%
our offices. During 1980 we wil
spend over $1 trillion.

All this growth has not come about
by manual means alone, for we have
been able to automate the process of
creating an information explosion
and a paper blizzard. Our saciety is
as much driven by new technology
as it is the creator of technology. ’

Consider some of the impressive
statistics resulting from our need for
more information and our ability to
generate it by manual and automated
means. We create 30 billion original
documents every year, which is
growing by 10 percent. Last {ear
alone our copies added 100 billion
pages to our overloaded filing sys-
tems. Copiers today can produce five
million sheets a week and a single
copier could fill 30,000 file drawers
in one year. We flood the postal ser-
vice with over 630 billion pages of
mail every year.

We maintain four filing cabinets
per employee, which will double to
eight in the next five years. We will
have the equivalent of 24 miles of
paper for every office worker. Be-
cause of this paper explosion, we
read only half of our mail, and never
again use 85 percent of what we
store in paper files.

Discrete Solutions

How can we characterize our
contemporary offices? First, they are
highly labor intensive. As more in-
formation is demanded, we tend to
fight it with more office workers.
Offices are highly paper oriented,
with paper moving in discrete steps
through a series of people-handling
activities. Offices are highly frag-
mented. Discrete pockets of activity
give little hint to the overall infor-
mation system that they are intended
to support. Standalone products,
ranging from color—coded filing aids
to giant automated files that ingest
tons of paper, are offered by vendors
as discrete solutions to our system
problems, Yet, our offices poorly
support the information needs of
peaple, for we rarely can find what
we want when we want it.

Qur office sytems are generally in-
compatible with computer data sys-
tems. Most reports are hand typed,
not computer printed, so the same
work is repeated over and over
again. Office costs are large and in-
creasing, but identifying and con-
trollinlg the elements of costs are

t

difficu

. pensive than

What about the labor available in
our general office enviroment? Tra-
ditionally, female employees have
been the foundation of our cleric
work force. In the last 15 years their
total numbers increased by 109 per-
cent while male office workers grew’
by 023' 29 percent. However, in-
creased opportunities for women in
other areas are decreasing the pool
of available clerical workers, As a re-
sult, we find there is more work to
be done by fewer clerical workers at
a rapidly increasing cost. -

Many of our office problems could
be overcome if we could achieve
productivity gains in the office
similar to those in our factories and
farms. Unfortunately, this has not yet
been the case. To a great extent we
are to blame, for automation has con-

“sistently demonstrated its capability

to improve productivity. The more
the investment in equipment, the
less the people costs. However, au-
tomation requires investment, and in
only certain areas have we chosen to
make that investment.

Today, we have invested over
325,000 in automated equipment for
the average factory worker, and over
$50,000 for the agricultural worker,
but the typical office secretury has
only $2,000 worth of equipment,
most of it manual, and our managers
have only their telephone. No won-
der our office operating costs are in-
creasing at an alarming rate.

Controlling Office Costs

A major issue facing management
today is: “What can be done to con-
trol office costs?’ Evolving technol-
ogy offers the greatest promise.
Computer technology has created
unbelievable opportunities. A mi-
croprocessor on a single chip has the
caomputing power of a 1855 vac-
uum-tube system which cost a
quarter million dollars and occupied

- over 200 cubic feet. Today's LIS

chip is approximately one million
times smaller, 100,000 times more
reliable, and 10,000 times less ex-
the vacuum tube com-
puter of 1955. We find that every
year the amount of logic that we can
place on a single chip doubles, with
no end in sight for the next decade,
and the future holds the promise of
continuing breakthroughs in com-
puting and communications.

Automation in the office all started
in 1867 when Christopher Sholes in-
vented the typewriter. His cast iron
device was mechanically complex,
but it could generate highly legible
copy at the unbelievable rate of 40
words rDer minute. With the inven-
tion of carbon paper a few years
later, our offices becarne paper fac~
tories, and the office information
explosion began.

Other than cosmetic treatment,
there was no significant change in

the typewriter until arvund World
War 1f, when it was electrified. All
this did was muke our lingers
equally powerful and provide auto-
matic carriage return. In recent
ears, the concept of capturing
eystrokes electronically has
evalved. With electroniv typing we
could store and manipulate both
keystrokes, and the form and format
of the information. So in the 60s with
the birth of word processing, we fi-
nally improved on Sholes’ typewri-
ter, and automation came into our
offices.
Electronic terminals are gaining
acceptance throughout our com-
anies. Graphic terminals are used
y engineers for computer-aided de-
sign, and bg managers for business
analysis and forecasting. Data entry
and inquiry terminals feed our com-
puters ang provide timely informa-
tion to decision makers, Transaction
terminals keep our accounts straight
and our inventories current. New
video terminal systems allow us to
transmit still-frame video informa-
tion over ordinary telephone lines,
worldwide.

Integrated info Metwork

Where is this new trend taking us?
It is leading us toward an integrated
information network where technol-
ogy will bridge the diverse informa-
tion systems that now operate in our
offices. It is the evolutionary out-
growth of today’s computing and
telecommunications industry.

We are in the computing age, and
computing is growing. Cocmputing
expenditures will grow from $15
billion in 1970 to 360 billion in 1980.
More people will be using comput-
ers to do more things. In 1970 25
percent of the labor torce was work-

ing with them, today, about 50 per™

cent, and by 1985, 70 percent will be
using computers.

Computing is also changing.
Minicomputers are Lgrobably the
biggest indication of this change for
while 15 years ago there were only 2
handful, in 1977 we shipped 88,000.
By 1982 we will shi& 240,000 over
25 tmes as many as the largest gen-
eral purpose systems. - ]

We are also seeing a drarnatic cost
reduction in many. areas. Consider
the change in costs for different as-
pects of computing between 1960
and 1985. Wi
base cost, we find that today,
grocessing capability and memory

ave declined to about one percent
of the base cost. By 1985 they willczgo
down another order of magnitude.
While software costs are going down,
the change is less dramatic because
of the lagor intensive nature of this
area. Communication, because it is a
regulated industry, shows even less
cost improvement.

The major change in computing
will result from distributed process-

1960 serving as the.
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ing. With the cnst of computers
going down, it will become cheaper
to place a computer where the work
is, rather than communicate the work
to a remote computer. However,
don’t expect the premature demise
of the large-scale computer, for as it
grows larger in power, it will also

ecrease in cost. Distributed
processing will allow data to be
stored and processing to take place
in the most cost effective manner,
unrestricted by geographic distances
and the constraints of a particular
computer,

Because the computing industry is
technology driven, major advance-
ments occur from basic technology
that did not even exist a few years
ago. It is also user driven, however,
with demands for new capabilities,
applications and economies pres-
suring the vendors to excel in an al-
ready competitive environment.

Maybe the most significant impact
of computing is the penetration into
so many sectors ot our economy.
Computer terminals are used for data
entry, point of sale, financial funds
transfer, small businesses, medical
offices and laboratories, and univer-
sities; Even the home hobbyist, at-
tempting to automate his way of life,
uses them. :

Telephone a Major Factor

The telephone is a major factor in
our businesses. Telecommuncations
today is a 353-billion dollar industry
supporting over 160 million instru-
ments ‘in North America. Expendi-
tures will grow by six percent, but
totally new devices and services will
become a part of our communica-
tions envirenment. For example, ex-
penditures on data communications
will increase four-fold, from $5.5
billion in 1975 to 322 bilfion in 1985.

Today's phone systems have
grown in sophistication. Automated

ialers and answering systems, call
diverters, conferencing, high-speed
data rates, satellite and fber-optic

links, picture phones, and electronic

blackboards are all part of today’s
communications environment.

The highly regulated communica-
tions industry is also becoming more
competitive. New carriers otfering
new business-oriented services are
starting to shake up a conservative
industry. Computing and communi-
catons are moving closer together in
sgite of traditions, regulations, and
the installed base problem. Our
businesses truly depend on the tele-
phone, and this dependence will be
even greater in the office of the fu-
ture. ;

We have seen the foundation o
technology upon which the office of
the future will be built. What will
the office of the future be like? It
will provide a wide varety of auto-
mation tools to speed up communi-
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cations and make people more pro-
ductive. It will involve the integra-
tHon of two existing subsystems, data
processing and office automation,
and will create a new subsystem
information for management. all
subsystems will operate over a
sin%}e digital communications net-
work.

The data processing subsystem
will be a logical extension of our cur-
rent technology. Large host comput-
ers will have vastly increased pro-
cessing and storage capacity and will

closely coupled to other comput-
ers around the world.

Some of the newer laboratory
technologies that will be incorpo-
rated in those next generation com-
puters will include laser optic stor-
age and printing devices, bubble
memory, and ultra-large-scale inte-
gration. These will have a major im-
pact on cost and performance.
Through boardband satellite com-
munications, dynamic computer load
leveling will allow the most cost ef-
fective use of computers. Likewise,
the disastrous effect of a single com-
puter failure can be avoided.

Man/Machine Interface

Distributed processing will-be the
Fredominant means of extending
ow-cost computing power to where
it is needed while providing the user
with transparent access to other net-
works and host computers. A true
corporate information network will
evolve, providing all subscribers
with large central gles, appropriately
distributed local data bases, and ac-
cess to
the company. The man/machine
interface wi{l improve greatly so
more feople can use computers in
their daily activities. Friendly com-
puter terminals will be almost as
common in our offices as typewriters
are today.

In the automated office subsystem,
we will continue to exploit evolving
technologies. Advanced versions of
word processors, information man-
agement systems, reprographics, in-
telligent copiers, facsimile devices,
and intelligent phone systems will
be the standard.

Today’s stand-alone devices will
be replaced by multi-function prod-
ucts that, in tum, are elements of
even large systems. For example, the
office copier will also communicate
and will allow the insertion of letters
to be read by optical character read-
ers and transmitted as information to

& computer, or as mail to another -

communicating copier. .
Electronic terminals will be incor-
porated into our secretary. stations,
re?lacing ‘typewriters, where they
will support word processing, com-
puting, communications and general
automated office functions. For
example, office files will be .indexed

the full computer power of
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and retrieved through these termi-
nals. Correspondence and messages
will be logged, appointment calen-
dars maintained, and projects and
budgets managed through this sys-
tem. Secretary termin'a%s will also
serve as electronic mail stations and
will provide access to all other ter-
minals in the company and to office
information located at a central
electrenic file.

Electronic mail will be the pri-
mary means of moving intemal cor-
respondence. The cost could be less
than postal service. Computer-based
message switching will select least-
cost routing, incorporate appropriate
distribution lists; log transactions,
provide receipt acknowledgement,
and distribute. invoices for services
rendered. A traveler can have his
mail forwarded to the nearest office.
terminal by his secretary. She can
scan the mail at her terminal, select
critical items, add a-comment, and
relay it to his location. His reply can
be handled the same way, and if he
needs more information, he can
search his own office files from his
temForary location.

Along with other technology sup-
port devices, portable briefcase
communicators will provide the
traveling executive with access to
mail, office files, and even facsimile
and video conferencing, all through
the hotel telephone or his host’s of-
fice. Electronic document genera-
tion, storage, retrieval and communi-
cation will reduce the amount of
paper while enhancing the access-
ability of business information.

The system having the most sig-
nificant impact on our businesses
will be the information for manage-
ment system, for people-to-people
communications is the mark of our
business operation. The objective of
this system is to bring people, and
the information they must exchange,
together in the most efficient fash-
ion. The era of “Telebusiness” is
close upon us. .

Face-to-face contact is the most
powerful and effective method, but
that frequently takes travel, and thus
delays the exchange and increases
the cost. The telephone is an in-
stantaneous information exchange
device. While the price is right, tﬁe
exchange is less effective, and fre-
quently we are frustrated {)y people
unavailability. The letter is pro-
duced and sent in the millions. It has
the advantages of low.cost and per-
manency, but the idiosyncracies of

e- postal services and the built-in
delays reduce the effectiveness of
the letter,




Diveﬁo Conferencing Techniquaes

In the office of the future,
peorple-to-people communication
will employ a diversity of con-
erencin
travel an
information. Traditional conferenc-
ing will be replace y remote
image conferencing. Facsimile, in-
teractive graphics, and still-frame
video will move discussion materials
among locations rapidly and
economically. Project reviews, tech-
nical exchange conferences and
planning sessions can be held when
needed, not when travel schedules
permit. Electronic blackboards will
allow many locations to share in the
creative unfolding of ideas in the
traditional ““Chalk-talk’’ method.
Coast-to-coast training programs will
become u reality. Project engineers
can make those emergency design
changes when required, not when
they can get together to decide what
to do. . .

Conferencing facilities will pro-
vide the right environment and con-
venient access to a wide range of
conferencing tools. High-quality
audio is critical, Experience shows
that good sound must be }qrovided
for a conference to be effective.
Image commmunication can range

techniques to reduce

improve the transfer of -

from computar-generated graphics in
e
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‘input and output will be available,

color, to fast still-frame video, to full Examples of management infor-
video, the decision being based on  mation centers include still-frame
the type of meeting and the willing-  video conference facilities, executive

ness of participants to pay for higher
grades of service. Controls will be
minimal and will be operated by
conference participants, not techni-

cians. Automation can be ws efective:

in the confarence room as in the
factory and office.

Management Information Centers

Management information centers
will simplify the process of receiving
key information, presenting it, inter-
preting it, making decisions, and
communicating actions. Communi-
cations will begby high-quality audio
and color video. Status displays will
be maintained by computer-gen-
erated graphics so manaasment de-
cisions can be made with the best
available information ffom the cor-
porate computer data base,

When more information is re-
quired, or when decisions need to be
tested, computers will aid in an-
swering the “what if” of ques-
tions, Easy to operate displays will
cue the user through his alternatives,
and selections will be made by light
pen or touching the screen. Eventu-

ally, voice translation control for

presentation centers, and full video
meeting rooms.

What will be the results of this
change? Information will be more

available and timely, and decisions

will be better and occur sooner. We -

will travel less but communicate
more with our counterparts. We will
deal less with raw computer data,
and process less paper, and have in-
finately greater access to more useful
information.

The office of the future will rev-
olutionize our business. Through
more timely information, our key
executives will become more effec-
tive. Distance and span of control
will become less of a management
problem. While the information
explosion will continue, information
will be managed and controlled.

ALTERNATIVE SUMMARY

Medla Availabillty Effectiveness Cast
Audio Exceilent Good Low
Facximile Excellent Poor Low
Stilt Frame Poor ' Fair High
Interactive Data Peor ’ Pcor Medlum
{ntersctive Graphics Poor Cood Medium
Picturephone . Fair Excellent Medium
Private Video Poor Excallent Very High -

I
g
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Our challenge, our opportunity as companies and as a
nation, is to take advantage of these evolving electronic
technologies to increase our competitiveness in the
world marketplace. We must bring automation into our
offices to gain technical leverage for productivity im-
provement. We must bring the computing concept of
electronic storage, processing, and transmission of in-
formation into our businesses to stem the paper blizzard.
We must recognize communications as the key to the
effective dissemination of information, computer-to-
comﬁmter communications and, most important,
people-to-people communications.

An Offica Automation Revolution

Clearly, there is a revolution in our offices today . .. it
is office automation, How do we get from here to there,
and what are the risks and pitfallsg

Our experience with computing and telecommunica-
tions alerts us to many proglems. The. proliferation of
low-cost minicomputers and office systems bring needed
computer power and productivity improvement to the
users. However, the specter of hardware, software, data
and network incompatibility, and the duplication of de-
velopment effort continually threaten to undo the other-
wise beneficial aspects of new technology.

The pitfalls in office automation incluﬁé compatibility,
control, implementation, costs, effective utilization, and
resistance to change. Probably incompatibility is our
biggest danger. Incompatibility can involve hardware,
software, network arcﬁ
standards and procedures.

From our earliest days with computers, we faced a di-
versity of vendors, products, systems and standards. As a
result, we created an industrial Tower of Babel where
few could exchange information, and the same software
was uniquely developed over and over again,

The potential proliferation of hundreds of low~cost, in-
compatible word processors can become an extensive
commitment to a dead-end strategy. The inability to
communicate, the lack of 'compatib%z and exchangeable
storage media, and non-standard systems and procedures
can reduce the benefits and delay the evolution of an
integrated information environment. The computing in-
dustry created its own chaos because the early vendors
did not choose to establish conventions.

Our design of automated office systems must ensure
their compatibility. Standards must be developed, if not
by vendors, then by the companies that use the equip-
ment. Communications interfaces must be specified and
conformance mandated.

This leads to the second issue, the control of policies,
design, implementation, operation, standards and ac-
quisition,

An Ounca of Control Now

Our telecommunications and computing systems have
grown larger, more complex, and more dependent on
each other. Our office systems will follow the same
evolution. Unless central planning and control is estab-
lished, compatibility and ?ogica.l wth will not come
about. Each organization will ing?pendently take ad-

itecture, data, storage media,

“organization responsible for p
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vantage of rapidly decreasing technology costs. Through
lack of control, incompatibility will result. This is truly a
case where an ounce of control now is far better than a
pound of cure later.

Implementation is another potential problem area.
Implementation involves design, acquisition, installa-
tion, training, operation, and post-installation audit.

The design of complex audio/video conferencing sys-
tems, communications networks, and large document
production systems is difficult and expensive. We must
avoid duplication of effort and resources whenever pos-
sible. Even the best designed systems can fail if the im-
plementation does not take proper advantage of the
technology, or if user requirements are not met.

Cost is another issue. In any advanced system, costs
have a tendency to escalate. Only through the control of
the design, acquisition and implementation processes
can we keep our costs in line with our expectations.

Next, eﬂgctive utilization of these systems must be
considered. Unless requirements are fully understood,
the system designed accordingly, and people trained to
use the system, the advantages will not be realized. Un-
less users are motivated to use these systems, they will
not succeed. A waord processing system without con-
tributing authors does not increase office productivity.
An elaborate, but empty remote conferencing facility
does not have a significant impact on travel reduction.

Finally, we must realize that office systems will be in-
corporated into a complex psychological and sociological
environment where traditional ways of doing business
will be hard to change. In addition to education on how
to use these systems, we must also provide motivation on
why to use these systems.

Overcoming the Pitfalls

How do we overcome these pitfalls? First, we must
establish central control over policies, plans, procedures,
standards and acquisition. Second, we must orient top
and middle management to the opportunities and pit-
falls. Third, we must create groui)s within each operatin

anning, designing an

implementing these systems. Fourth, we must seek out
the requirements, across the company, for word/text pro-
cessing, electronic mail, audio/video conferencing and
electronic storage. Next, we must develop plans and es-
tablish standards to ensure these systems will meet re-
quirements, conform to technical and operational
criteria, and not be subject to premature cbsolesence.
Finally, we must establish the most cost-effective means
of implementing and operating these systems.

There are unbelievable opportunities, and the chal-
lenges are great. Our success in this next decade will
depend on how quickly we recognize these oppor-
tunities and how well we meet our challenges. The of-
fice of the future is close at hand. Technology and peo-
ple will make it happen.
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Automated Office Adds Muscle to

By Morris Edwards
CN Data. Communications Consuitant

The office today is an economic
frontier, as the farm and factory once
were. Productivity has risen just four
percent over the past decade, in
contrast to the 90 percent jump in
industrial productivity. Many be-
lieve the problem lies in the lack of
office information. James Campbell,
president of Xerox Business Sys-
tems, notes that the average Ameri-
can farmer is supported by $54,000
waorth of capital equipment and the
average factory worker by $31,000
worth. For the office worker, the fig-
ure is only $2,300. Redressing this
balance to achieve greater white
collar productivity is what the auto-
mated office is all about.

According to one prominent man-

agement consultant, efforts at office .
-automation have traditionally fo-

cused on the wrong objectives. Har-
vey Poppel, senior vice president of
Booz Allen and Hamilton, of New
York City says that too much em-
phasis has been placed on reducinﬁ
office support costs and not enoug:
on improving a productivity of man-
agers and other professionals. De-
velop systems: that boost professional
productivitly, he says, and you will
automatically achieve more efficient
office support as a byproduct.

Poppel believes there are four
stages to improving white collar
productivity, starting with office
support and working through profes-
sionals and managers to the organi-
zational structure itself. Presently,
he notes, professionals other than

.managers receive disproportionately

little support (Figure 1). If a firm
concentrates on minimizing ofiice
support costs, prafessionals often
end . up doinﬁ; the clerical and other
support work themselves, defeating
the overall objective. In one case
studied, Booz Allen found that one-
quarter of the professional work
hours was taken up with clerical and
support activity, -

At the management level, Poppel
sees substantial potential for pro-
ductivity improvement through og‘lce
automation since he estimates that at
least 70 percent of a manager’s time
is occupied in face-to-face meetings,
telephone calls, looking at reports or
traveling (Figure 2). Each of these
areas offers good-to-excellent poten-
tial for productivity improvement, he
says, with such automated office ap-
plications as electronic corre-

" spondence, teleconferencing, infor-

mation retrieval and speech mail
(Figure 3).

As for organizational impact, Pop-
pel sees new and enhanced organi-
zational structures arising from
heightened managerial productivity.
In. 10 or 15 years time, he believes
one of the more exciting challenges
will be designing completely new
organizational structures to take ad-
vantage of matrix management tech-

niques, with flatter hierarchies and-
broader management spans involv-

ing fewer intermediate offices. Also,
management objectives will finally
be matched up with management
information systems.

Digitization Sparks Automation

On the technological side, the
spark plug for office automation is
e semiconductor revolution which
is accelerating the trend toward dig-
itization. In particular, the digitiza-
tion of text, as manifested by word
rocessars, is laying the foundation
or tomorrow's automated office, in
the opinion of Daniel Lavery, di-

" rector of Consulting Studies with

guantum Consultants of New York
ity.
Building on this foundation will

be a mange of digital input, storage, .

Frocessing and output devices
i

nked by digital communications -

facilities, he believes. For example,

Lavery envisions the digital tele-"

phone evolving to an executive work
station by progressively adding spe-
cial function keys, a limited display,
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hard-copy printer and freeze-frame
display. Later will come such- fea-
tures as digital dictation and voice
storage (Figure 4).

By digitizing dictation and storing
it in random access memory, he
nates, it will be possible to add, de-
lete or change phrases in a similar
manner to text editing today. A more
generalized integrated work station
would incorporate the telephone and
dictation features and also. include
keyboard, larger display, printer,
removable storage, processor and
interface to a wideband bus and/or
telephone network. Lavery also an-
ticipates the- development of three
types of intelligent copiers: a
convenience-oriented unit for local
copy centers; a process-oriented unit
for word processor and composition
centers; and a ‘production-oriented
unit for electronic mail rooms and
regional print centers.

Anather consultant who sees the
word ‘processor as the key to the au-
tomated office is Dr. James Rudolph,
vice president of Gnostic Concepts
of Menlo Park, California, a con-
sulting firm that has done several
analyses of end-user requirements in
voice, data, video and message sys-
tems. According to Dr.. Rudolph, the
word processor is finally starting to

. penetrate the office and he believes

it is on the threshold of dramatic
growth. '

Despite the problems that need to
be resolved with communicating
word processors, these devices are
*a gleam in the eye’” "of many
businessmen, he says. In contrast, he
is.surprised to find that facsimile
figures less prominently in office
automation p?ans. Dr. Rudolph ae-

 knowledges that most of the excite-

ment over these products comes
from middle management, and he
feels that the evolution to.the auto-
mated office will be -paced hy how
quickly these people move up the
executive ladder.
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At the Mitre focility in E‘;édford, Massachuserts, Yictar De-
Marines, department bead of 8us Nerwork Systems gives CN's
Maorris Edwards g lour of the Mitrenet cable headend,

Ethernet Meets On-Site Nasds

Booz Allen’s Poppel expects three
types of integruted work stations to
evolve: an event-driven stition lor
managers and administrative sec-
retaries, an interactively-driven one
for professionals, and a procedure-
driven one for ¢lerks and other office

- support personnel. Typically, these
and other devices will be intercon-
nected within 4 facility via a com-
munications bus or loop which, in
turn, will connect with other sites,
including possibly the home, via one
of a variety of network altematives
(Figure 3). ’

Already these network altermnatives
are being developed by the likes of
AT&T, Satellite Business Systems
and Xerox, and will be available in
the early 1980s (see Communica-

tions News, April 1979, page 38). .

Xerox has also pionesred the on-site
or locul ares networking concept
with its Ethernet scheme.
Developed at the Xerox Palo Alto
Research Canter, Ethernet is a

‘broadeast communications system -

carrying digital duata. packets among
locally distributed computing sta-
tions. In the Xerox publication,
“Ethernet: Distributed . Packet
Switching for Local Computer Net-

works,”" "Robert M. Metcalte and .

David Bogzs explain that Ethernet
uses tapped couxial cables to carry
the variable-length packets among
such devices as minicomputers,

printing facilities, file storage de-’

vices and centrul computers, a5 well
as  long-haul communications
equipment, The transmission
medium, or Ether, is made passive
so_that failure of an active element
affects communications with only

one station, Suitable media include:

coaxial cables, twisted pairs and op-
tical fibers. .

1979 U,5. BUSINESS EXPENOITURES
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Figure 1—in today’s officas, the non-managerial professianci

suffers most from lock of support, Source: 8¢az Allen and
Homifton.

" Because of the layout and changing needs of office
buildings,. Ethernet was selected with a topology that
can readily be extended or reconfigured with minimal
service distuption. Metcalfe and Boggs describe its form

as an “unrooted tree’, since it can be extended from anyv .

one of its points in any direction.
Any station wishing to join an
Ethernet taos into the Ether -at the
nearest convenient point, There
must be only one path. throuzh the
Ether between any source and des-
tination, Metcalfe and Bogzs point
out, since if more than one path
existed, a transmission would ia-
terfere with itself.

Control is completely distibuted
among stations, with packet trans-
missions . coordinated - through
“statistical arbitration.” Transmis-
sions initiated by a station defer to
any which may already be 'in prog-
ress, Once started, the transmission
is aborted if interference with ather
packets is detected and the packet s
rescheduled by its source station.
- Ethemnet controllers in colliding ste-
tions generate random retransmis-
sion intervals. to avoid repeated cul-
lisions. Metcalfe and Boggs explain
that the mean of a packet’s retrans.
mission intervals is adjusted as a

" function of collision history to keep
Ether utilization near the optimum
with c’nan%ing network load. Evan
without collisions, a packat may sl
not reach its destination without
error, so users may oot to include

" error control procedures in the sta-
tions._

" One user of the Ethernet concent
is the NBS Institute for Comouter
Sciences and Technology in “Wash-
ington. Robert Carpenter of the
Center for Computer Systems En-
gineering explains that the necwork
spans about 20 buildings covering 2
distance of 1.5 km and provides tull
connectivity among terminals, mi-
rocomputers, minis, host computers
and dumb laboratory instruments.

. Because of the diversity of devices
connected to the network, Carpentec

- and his associates developed 2
microprocessor-based node called 2

.
|

s . .
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T1E, for Terminal Interface Equip-
ment. Each TIE competes for the
use’ of the cable only when it has
something to send. Since transmis-
sion is by packet with end-to-end
flow control, the two correspondinig
yser stations may operate with dit-
ferent bit rates and, in fact, the In-
stitute's network accommodates de-
gices with speeds from 110 to 9600
ps. :
Carpenter notes that there is a
statistical probability that two or

inore TIEs will try to use the cable -

at the same time, even though each
one waits until the cable is iree be-
fore transmitting. As with Ethemet,
the technique is to detect these col-
lisions when they occur so that each
party to the collision can im-
mediately truncate the packet being
transmitted rather than tying up the
network with the complete transmis-
sion of already damaged packets.
Each station then imposes a random
waiting period before attermpting to
zain control of the cable. In this way,
the netwark is able to handle at least
2000 user nodes.

In contrast to these baseband sys-
tems, Mitre Corporation of Bedford,
Massachusetts, uses a radio fre-

quency system on coaxial cable to.

sermit multimode operation. Ac-
cording to Vietor DeMarines, de-
partment head of Bus Network Sys-
terns, the modes include voice, video
and digital transmissions involvin

telephones, TV cameras an

maonitors, teleprinters, CRTs, com-
puters, printers and entry control
evices,

DeMarines notes that contention
techniques take advantage of the low
duty cycle, or “bursty” nature of data
transmitted from terminals and com-
puters to minimize bandwidth.re-

uirements. With such techniques,
the network need only provide
enough bandwidth to match the av-
erage aggregate data transmission
rate of the entire population of users,
rather than the sum of the peak rates
required in more conventional tech-
niques. This is a key factor in the
Mitre system, .known as Mitrenet,
since the cost of the bus interface
unit (BIU) connecting subscriber
devices to the cable is critical and its
price.increases with speed.

Mitre calls its network an unslot-
ted carrier-sense, multiple-access
bus commuanications svstem. De-
Marines explains that multiple ac-
cess means that all subscribers share
the digital channel, have access to all
infonnation on the channel and can
transmit to all subscribers. Carrier
sense means that no subscriber starts
a transmissivn if it senses the carrier
of another subscriber, Further, Mitre
uses the listen-while-talk contention
feature, whereby zll subscribers lis-
ten to their own transmission for at
least the maximum propagation
delay of the system ancf)abcu—t trans-
mission when a message collision is
detected. ’
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In Mitrenet, the BIU connects a
subscriber device to the inbound
and outbound cable system. The
BIU accepts data from the sub-
scriber, buffers it until the channel is

ee and then transmits the data as an
addressed packet. The BIU also
scans each packet on the bus for its
own address. Any packet intended
for the subscriber is read f{rom the
channel into the buffer and the BIU
then clocks the data to the subscriber
device at the proper data rate.

Mitre is developing the multimode
communications system for a
number of Department of Defense
and other governmental organiza-
tions. Its Mclean, Virginia, facility
will soon be installing a similar
cable system which it plans to inter-
connect’ with Arpanet. (Note: Mitre
and NBS are cosponsoring a sym-
posiumn on the latest developments
in “local area communications net-
warks,”” to be held in Boston's Cop-
ley Plaza Hotel May Tt 9.) -

Industry Titans Jockey far Position

(11 theory, at least, the automated
oftice might be structured around a
company's communications capabil-
ities, its existing data processing
systems, or its office information
support systems. Xerox believes the
latter approach is the most valid and
is addressing it through the vehicle
of the office workstation.

“Ultimately, data processing,
communications and office informa-
tion svstems will. be fully inte-
grated,” notes James Keil, vice-
president for planning, for Xerox
Business Systems. "The questions
are: Where do you begin? And, what
is vour orientation toward the role
and use of information?” Keil be-

lieves the workstation approach al--

lows you to begin where the really
{mportant work gets done ... at the
desk. "In this respect, it differs from
a data processing approach which
imposes several layers of clerical and
professional specialists between the
duta and the end user.”

Keil believes that, since future:

svsterns will have to provide a high
level of compatibility and flexibility,
the industry will have to skip one of
DP’'s evolutionary steps—what he
terms ““architectural exclusion of

- competitive equipment.” Office in-

formation systermns will have to ae-
commodate a wide range of different
functions for different information
needs, he argues. “This strongly
suggests a need for broad-ranging
equipment compatibility . . . and be-
gins to suggest the central role com-
wunjcations will play.”

Another key element of future
svstems will be “friendliness,” Keil
believes. “System complexity must
be transparent to the user,” he ex-
plains. “Unlike a pure data process-
ing system, the office information
system will ‘be at the heart of the
decision-making and problem-

. merge text and data, and
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solving functions of the corporation.
It will have to be instantly and easily
accessible to everyone in the pro-
cess, from the administrative/clerical
person to senior professionals and,
uftimately, to managers and execu-
tives.”

In its approach to the automated
office, IBM appears to be covering
all the bases, with its communica-
tions subsidiary, Satellite Business
Systems, its Office Products Division
(OPD), and its Data Processing and
General Systems Divisions (DPD
and GSD). Industry observers are
intrigued by the apparent growth in
competition between DPD and
GSD, and between these two divi-
sions and OPD. Terminal systems
supplied by GSD, for example, offer
word processing capabilities, and
DPD recently entered the office via
its 3730 distributed office communi-
cations system, a word processing
terminal that is supported by a 3791
communications controller.

By linking the 3730 with the 3791
and marketing it through DPD, IBM
seems to be attacking office auto-
mation through an organization's
data processing department. The fact
that DPD calls its latest distributed
processing vehicle the 8100 Infor-
mation Systern adds credence to this
view. Industry observers point out

that DPD has been more profitable
than OPD, so IBM's corporate man-
agement may be giving it a chance to
repeat its success in the office.
Meanwhile, OPD unveiled a black-
buster product of its own with the
8670 Information Distributor, an in-
telligent copier that combines the
speed and clarity of laser printing
with the facility to receive and,
transmit documents electronically,
rint on
both sides of a page in a choice of
format and type style.

Another mainframer, Burroughs
Corporation has taken a different
tack: developing the office products
side of its house through the acquis-
ition of industry leaders in facsimile
and -word processing, Graphic Sci-

- ences and Redactron. Recently, Bur-

roughs emphasized its commitment
to office information systems by es-
tablishing an Office’ Automation Di-
vision within its Office Products
Group. W. Dal Berry, former presi-
dent of Graphic Sciences, was ap-
pointed general manager of the new
division, which is based in Danbury,
Connecticut, .

The lure of the automated office
has also attracted major firms such as
3), whose arsenal includes mi-
crographics as well as fux and word
processing systems, and Exxon,
which has assembled a formidable
array of firms in double-quick time
under its Information Systems um-

brella. Qwip Systems is already
- placing more fax machines than any

other company, while Qvx has given
new meaning to :b_e office typewriter
with “intelligent” versions that in-
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The Xerox Telecopier 200 was re-
TYPICAL DISTRIBUTION . po_ned.lty the f‘iirst fac‘si‘miée trta'.nbs\-
_ceiver to record on plain paper oy
OF A MANAGER'S TIME xerographic techniques. The fully
PATENTIAL automatic machine uses a low-power
FORA laser as light source, transmits or re-
PAQCUCTIVITY ceives letter-size documents in two -

[PROVEMENT minutes and is compatible with the

Telecopier 400 and 410 models

¢ FACE-TO-FACE 35-45% GoOoD ' operating at four- ar six-minute
e FACE.-TO-RECORO 25-30 EXCELLENT speeds. The Telecapier 410 also
‘ provides automatic operation for un-

¢ IN TRANSIT §-10  VERY GQOO attended sending and receiving,
¢ TELEPHONE 5.15 GoaD whereas the portable Telecopier 400

is manually operated but can be
equipped with an unattended an- -
swering accessory. [t also comes in
an international model with a: se-
lectar switch that allows it to be used
for both damestic und foreign com-

SUBTOTAL 70-100%

AVAILABLE FOR
ANALYSIS 30-0%

Figure 2-—8coz Allen’s Harvey L. Poppel rates the potenticl
far monagerial productivity improvement as gaod to excelient
in ofl faur areas,

corporate diskette storage and com-
munications features. Vydec picks
up where Qyx leaves off to provide a
complete text-processing’ system
with interactive and bateh communi-
cations features and access to telex,
Mailgram and [nfomaster Services.

Xerox and IBM Set Hot Paca

For the moment, Xerox's push intg
the automated office is spearneaded
by its family of word processars and
Telecapier facsimile line. Its 800
Electronic T)'ping System {s avail-
able as a stand-alone or com-
municating unit i a variety of media
configurations - involving single and
dual versions of magnetic card an
cassette tape.' The modular 830 Dis-
play Typing System features a 24-
character window for applications
that require moderate ravisions, and
a heavv-revision-oriented page dis-
play that shows 68 lines of 102
characters. Key elements of the 830

system include a microprocessor-

controlled unit which emplays two
floppy disks, storing about 280 pages
of information, auxiliary devices
wnich provide compatibility with
Xerox 800 systems and certain IBM
systems, including the ink-jet
printer, and modules which allow
- communications with computers and

some competitive word processing’

equipment as well as Xerox systems.

[ts Visual Type 3 (VT 3) is a
computer-controlled system in-
tended for use on jobs involving
medium- to high-volume text adit-
ing. A single system can serve up to
10 work-stations and 10 printers and
can store up to 2400 pages of text.
available to any of the work stations.
Among its software packages is one
that permits communications be-
tween VT 3 units and some comput-
ers.

munications with other Telecopier
madels.

Xerox's present, somewhat con-
ventional products, however, give
little indication of its future plans.
For one thing, Xerox is rumored to
be readying a sub-minute fax
machine; for another, the firm is
testing, under gperating conditions,
an advanced office information svs<
tem that gne observer has called
“remarkable.” Last May, Xerox in-

stalled its experimental system in .

the new Executive Office Building
in Washington for evaluation by the
White House, and now has similar
systems being checked out at the
National Bureau of Standards, in the
United States Senate and House, and
in various companies around the
country:

Developed at the Xerox Palo Alta
Research Ceater, the developmental
system is based on a workstation
called Alta, In addition o keyboard
and high-resolution video display,
Alto incorparates a 16-bit mini and
disk, and is linkad to an intelligent
copier. What makes the unit so pow-
ertul is a set of advanced software
taols and the tying together of units
by an Ethemet-type wideband link.
With this set up, users can handle
ward processing and electronic mail
applications as well as photo com-
position and typesecing jobs. Also,
the workstation can be used ta create
charts and graphs on paper using
information typed on the keyboard
and with the aid of a comguter lan-

uaae.known 1s Draw and a small
andle controlling the cursor. The
unit can store up fo 1200 pages of
information and print letters in a
choice of several Donts in bold, iealic
and ardinary faces. [n letter quality,
the unit is repartedly comparagle o
[BM's ink-jet printer.

IBM's intelligeat copier, the 6570 .

Information Distributor, is slso a key
element in its foray into the auto-
mated office. Al its introduction,
J. Richard Young, 1BM vice nresi-
dert and presideat of the Office
Products Division, stated that the
product represented a significant
evolutionary step” oward the odicse
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Two units of the Xerox 850 display typing systam offer word processing usars a choice of viewing screens. At
left is the display typewriter with 2d-character screen for text editing; the full-page display unit uses a

high-resolution screen that displays &6 lines of 102 characters.

of the future. “It makes a new di-
mension of printing quality available
to the office and enhances communi-
cations through its capability of
being linked to computers and their
data %ases," he addeg. :
An extension of IBM's Office Sys-
tem 6 family of products, the Infor-
mation Distributor receives and
transmits documents over switched
or leased lines, providing high-
speed, non-impact printing of infor-
mation directly from the line or from
magnetic cards, with the ability to
process the text, or to merge text and
data in customized print formats. It
also performs condensed-format
printing of oversize computer-
generated printouts in a high-quality
typestyle on both sides of [etter-size
paper without special computer pro-
ramming. In addition, the unit
unctions as an office copier, pro-
viding-up to 36 copies a minute, with
the ability to interrupt a communi-
cations or text processing function
and automatically resume that func-
tion when copying is completed.

With the ability to link data and
text processing, the IBM 6670 can
print multi-page documents that
contain intermixed pages in text
formats and pages of computer print-
outs in condensed format. Variable
data, such as updates to insurance
policies or mailing lists, can be en-
tered into the DP system and
merged with a standard fetter stored
in the IBM 6670, providing per-
sonalized, repetitive letters.” Also,-
the unit can print the address on the
reverse side of the letter for use with
window envelopes.

For-transmitting documents or
data, the 6670 operates at speeds to
4.8 kbps, using SDLC or bisvnc
protocol to communicate with 360/
370 computers, Office System 6
products ‘and .GSD units such as
System/3, System/34 and Word
Processor/32. Print speeds range to
400 cps for the first set of pages and
up to 1800 cps, or 36 pages a minute,
on subsequent sets. For text-
processing operations, the unit can
read 50 magnetic cards at a time, but
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the printing speed for the lirst set of
pages is onlv 200 cps, again in-
creasing to 1800 cps for subsequent
sets,

Fur control of the printer, text pro-
cessing, communications and copier
functions, the IBM 6670 uses two
microprocessors with 128K charac-
ters of random access memory and
12K characters of read-only storage.
A non-removable diskette provides
storuge for svstem operation code,
inclnding diagnosties and up to 100
standard length letters. Specific job
instructions are encoded on mag-
netic cards using the Operator Con-
trol Language via an [BM Mag Card
Typewriter or Office System 6 In-
formution Processor, or via com-
mutications {rom a computer.

Meanwhile, {BM’s Data Process-
ing Division is offering an altermna-
tive means of merging DP and WP
oFgr‘xtions with its 3730 distributed
oflice commuaication system, which
features a text displav station for
kevhourd entry and retrieval and a
high-quality printer. Supported by
_the [BM.3791 communication con-
trntler, the 3730 can te into a host
Svaten370. computer to handle ap-
plications such as electronic docu-
ment filing, retrieval and distribu-
tion—all concurrent with data pro-

¢essing applications. The 3730 can-

also be operated as a.stand-alone
svstem, allowing a user to gain ex-
perience in office applications be-
fore attuching to a host Systemy370.

Exxon Joins 3M and Burroughs

Burroughs’ facsimile subsidiary,
Graphic Sciences, of Danbury, Con-
Necticut, got a jump on its com-
petitors last year by announcing a
networking capability, called Dex-
net. that permits communications
_ between units operating at different

sﬁeeds. This means that users can

choose the fax model that best
mutches tratfic needs at each loca-
tion and link all the units into a net-
work., Along with Dexnet, the firm
announced two new facsimile series
that are compatible with CCITT

stutdards: the dex 5100 digital fax’

transceiver that can send or receive a
puge in 20 seconds; and the dex 1100
series of microcontroller-based
transceivers, which can reportedly
coinmunicate with the most widely
used 2-, 3-, 4- and 6-minute analog
tun machines.

For instance, the microcontroller
allows the dex 1100 to communicate.
with equipment such as dex 4100
and dex 700 systems which operate
in the AM mode; with other AM
muachines designed to CCITT stan-
dards; with FM facsimile equipment
and with the dex 5100. Among the
standard features of the dex 5100
divital system are modular mi-
croprocessor architecture, automatic
ducument feed, unattended opera-
tion and convenience copying capa-

bility. Automatic dialing from an
internal electronic telephone direc-
tory, simultaneous send-and-receive
capability, and compatibility with
igh-speed analog devices are op-
tional featyres. ’
Burroughs’ word processing sub-
sidiary, Redactron Corporation of
Yaphank, New York, offers more
than 30 separate models, ranging
from the communicating typewriter
to the Redactor display text editor.
Full compatibility permits matching
of the right machine to each WP
function and system expansion as the
user's needs grow. For interactive
applications, the communicatin
typewriter uses IBM 2741 protocol,
with IBM 2780 protocol utilized in
batch modes. In addition, it can ac-
cess the TW/Telex network and the
Mailgram service. The Redactor [1
system comes in dual and triple disk-
ette models and dual diskette with
either magnetic card or tape cassette.
It also permits user programming
with an English-like language called
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UP/1, which secretaries can employ
to create complex forms and to au-
tomate other document assembly
gperations.

Instead of the total-computer svs-
tems projected for the automated of-
fice, 3M believes thdt many com-
panies will choose a combination
of electronic systems and micro-

raphics. "An entire page of in-
ormation can be captured by a mi-
crofilm camera in a fraction of a sec-
ond, or it can be created in the same
amount of time by a computer-
output-microfilm system,” notes
3M’s J. C. McConnell. “In contrast
to the space required for filing paper
and computer readout sheets, the
micrographic system permits vast
reductions of up to 95 percent in the
amount of office storage space that is
necessary .-, . and a tremendaus in-
crease in the speed of retrieving
filed inforuution.” ’

The microfilm reader-printers are
equipped with electronic counters
and search systems, he points out,
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Figure 3—Llavel of impact of sample automated office appli-
catiens on managerial productivity:
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In the WP arena, IM offers its
Series 4000 system, whose soft-
ware-controlled design permits u
grading without replacing costly
hardware, Communications options
permit interaction with host comput-
ers as well as remote WP systems.
On the facsimile front, 3IM is focus-
ing on high-speed delivery. Its 9600
digital facsimile transceiver uses
data compression techniques and
9.6-kbps transmission to deliver a
page in 20 seconds. It also functions
as a standard office copier providing
six copies per minute, with the copy
mode interrupted automatically to
receive incoming transmissions,
Standard features include full-
duplex operation, automatic feedin
of originals of mixed sizes and varie
weights of paper, and automatic
dialing for polling and transmission
at pre-set times.

By the end of this year, Exxon's
Qwip Systems subsidiary in New
York City expects to surpass Xerox as

" the leader in installed facsimile

units. Qwip’s rapid growth from a
1974 startup was based on its Qwip
1200 model, a 16-pound transceiver
designed to sit on a desk by the tele-
phone and rent for $29/month, or
about half the price of competitive
units. Qwip also pioneered with its
“repair-by-replacement’” policy,
where defective machines were re-
laced with another unit rather than

eing repaired on the spot. The
Qwip 1200 sends documents such as
letters in four minutes, and items re-
quiring higher resolution in six min-
utes. For high-volume applications,
the firm now offers a two-minute
machine, the (%’wip Two, which is
compatible with CCITT standards
for Group Il machines. At the two-
minute rate, the resolution is 86 x 78

Ipi; for a resolution of 96 x 96 lpi,

delivery takes three minutes.

Exxon's Qyx and Vydec sub-
sidiaries presently sit at eitherend of
the WP scale. Introduced in 1978,
the Qyx intelligent typewriter comes
in five models, starting with a base
unit costing $1390 and offering 512
bytes of memory hut no communica-
tions capability, and rising to a unit
with two mini-floppies storing 30
pages each and carrying a price ta
of $7,750. For Level II units an
above, communications can be
added for $500.

Vydec's Model 1200 and 1400
word processing systems offer a va-
riety of communications options to
permit document distribution. The
Model 0700 Communicator permits

text or data transmission at 100 cps
between any two Vydec systems in
256-character blocks with ARQ error
control, Likewise, the Model 0721
computer batch interface allows
Vydec editors to transfer data to each
other or to a CPU at speeds to 9600
bps. The systems can also operate
through the telex network and send
both Mailgram and Infomaster mes-
sages. In addition, the 2741 Plus
interface option allows a Vydec word
processing system to access a host
computer supporting IBM 2741
protocol.

Fax and WP Forge Keys
Other suppliers are using facsimile

or word processing as the entry point .

into the automated office, and are
working to resolve the problems that
plague both tools. Facsimile ma-
chines, for example, have tradi-
tionally been expensive to lease
and use, and their usefulness stunted
by lack of compatibility. That situa-
tion is changing with the develop-
ment of faster and less-expensive
units that meet internationally
adopted standards.. Study Group XIV

-of the CCITT, the international

standards body for communications,
has aided the situation by announc-
ing preliminary standards for three
facsimile machine types: ones that
take from four to six minutes to
transmit a page; ones that transmit at
three minutes per page; and sub-
minute machines. Besides resolving
the compatibility problems, these
standards also pave the way for
“networking,” which in turn will
strongly promote electronic mail and
other automated office applications.

Further helping the situation is che-

growing availability of transmission
services capable of solving equip-
ment incompatibilities {(see Com-
munications News, November, 1978,
page 60),

With word processors, the major
roadblocks remain cost and inade-
quate communications capabilities.
International Resource Develop-
ment of New Canaan, Connecticut
estimates there are about five-
million typewriters installed in the
US, but only about 250,000 word
processors, of which no more than
about 20,000 are communicating
word processors (CWPs). In the
November 15, 1978 issue of its
newsletter, Electronic Mail and
Message Systems, IRD identified an
organizational problem that could
account for the low percentage of
CWPs.

“In some companies, the WP
equipment is placed in centralized
centers under the control of a WP
manager,” the newsletter states. “In
other companies, WP equipment is
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gurchased in a decentralized manner
y the department head responsible
for the typing that will be done on it.
In still other firms, there is a mix
between centralized and decen-
tralized purchasing and installation
of equipment,.

*This confusing pattern of pur.
chasing/installation works strongly
against the merger of communica-
tions with word précessing. In cen-
tralized environments, the pattern of
information flow often leaves the WP
department out of the communica-
tions picture, In decentralized envi-
ronments, the units can too easily
exist in a communications vacuum
with not enough need to justify
adding the capability, or not enough
knowledge about who else in the
firm has similar equipment.”

However, there are encouraging
signs for the growth of CWPs,
Speaking at the Federal Computer
Conference in Washington last fall,
Alan MacDonald, communications
product manager of Wang Labs re-
ported some major changes in ship-
ment levels of CWPs byg}lis firm. In
the past, he said, only about 10 per-
cent of Wang's word processor ship-
ments were equi%ped with com-
munications capability, and that
?roportion remained fairly constant
or several vears. In 1978, however.
the proportion of CWPs shipped by
Wang exceeded 13 percent in the
first quarter, 25 percent in the sec-
ond quarter, and was rising past 30
percent in the third quarter of the
year. Taking into account the. 300
percent expansion of work process-
ing e%uipment in general, this repre.
sented a nine-fold increase in CWP
shipments in 1978 over 1977.

DEC and Wang Merée.WP‘and pp

Two firms successfully pushing
the integration of word and data pro-
cessing are Digital Equipment Cor-
poration and Wang Labs. According
to Jack Gilmore, product line man-
ager for DEC’s Word Processing
Computer Systems. Group in Mer-
rimack, New Hamopshire, his firm'is
so committed to the future of com-
bined word and data processing
systems that “by the niid-1880s,
there won’'t be a DEC computer
coming off the assembly line that
doesn't have a word processing
capability.”

DEC’s product approach is to
allow a user to start with a single

"stand-alone word processor and

build upward into a complete infor-
mation processing system. Alterna-
tively, an existing PDP:11 user can
add word processing to his present
system. DEC's WP offerings range
from the WS78 single-user, stand-
alone system to the WS200 Series
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multi-terminal system and the larger
WPS-11M shared logic configura-
tions, WS5200 users can start with a
one- or two-terminal system sup-
ported by floppy disk document

storage and expand it incrementally -

to a maximum of eight operator ter-
minals with four hard disk units and
four printers. Also, WS$200 systems
can be linked together by communi-
cations channels, or used in a hybrid
arrangement with the WS200 cou-
pled to a host computer.

Built around a microcomputer vec-
sion of the po?ular PDP-8, the
WS200 can handle up to four com-
munications channels, Its VT100
video terminal displays error mes-
sages, menus, prompts and texts in
24 lines of 80 characters, and allows
the operator to scroll to any desired

text location. For primary document -

and softwuare storage, the system
uses the RLOl removable cartridge
disk, which can store 5M bhvtes,
or about 2000 document pages.
Two removable diskettes provide
supplementary document storage of
about 125 pages each. The WPS-8
word processing software for the
system comes with a communica-
tions option known as WPS-8RCP,
which allows documents to be sent
to a remote time-sharing system or
another suitably configured WS200
at rates to 960 cps using 7-level
ASCI1I code and error control.

For users of PDP-11/34 and larger
processors, the WPS-11M software
package provides shared-logic word
processing capability. WPS-11M

runs as a user task under the RSX- -

11M real-time multi-programming
operating svstem. DEC also offers 2
companion document transmission
software package, DX-11M which
allows documents created on a word
processor to be transmitted to a host
PDP-11 system for storage on its
desk system and/or printing on its
high-speed line printer. Conversely,
host tiles can be converted for
Frinting on the word station's
etter-&uulity (})rinter and/or stored
on its flexible diskette.

Wang Labs, based in Lowell, Mas-
sachusetts, provides a variety of
emulation packages and communi-
cations options to facilitate the inte-
gration of its WP products into
computer-based systems. For in-
stance, the TC-B2Z option adds
bisync communications capabilities
to 2 Wang Word Processor 20, 25 or
30, so that it can exchange docu-
ments with a similarly equipped unit
or with a host computer, whilé con-
currently gerforming local WP func-
tions sucn as document creation,
editing and printing. Similarly, the
TC-Al option allows the work sta-

tion to function in teleprocessing,

systems supporting Teletype and the
IBM 2741 terminal protocol. Emula-
tion packages include IBM 3273,
27803780 and. Hasp multileaving,
t’ogelther with Teletype and the [BM
2741.

OVERVIEW

Late last vear, Wang extended its
range of office products by becoming
the lirst United States lirm to an-
nounce the widely heralded “intel-
ligeut copier.” The device combines
CRT and tiber optic technology with
a pluin paper, dry toner copying pro-

cess to produce typewriter-quality .

docuinents at a rate of 18 pages per
minute, or 30 times faster than con-
ventional electronic typewriters.
Intended as a high-speed, hégh-
quulity output device for the Oftice
Intormation System 100 series and
the \Wang 2200 computer system, the

" intelligent image printer can support

ug to 24 WP operators. [ts resolution
of 90,000 dots per square inch
suggests that languages previously
unsuited to automatic printing ¢an
be incorporated into the unit's font
libruries. Presently, six ti'pe styles
are available in four operator-
selectable font sizes. It emplovs two
machine-controllable input travs so

. one can be filled with |etterheads

and the other with biank shests,
Since the printer generates the pages
document-by-document, rather than
page-bv-page, they are delivered
into the output tray already collated.

In operation, a document is origi-
nated on 2 WP or computer system
and stored on its disk until a print
request is made, at which time the
document is transferred to the image
printer's microprocessor control unit.
This assigns the print command and
selects the font and type sizes
specified by the operator, A charac-
ter -generator then converts the dig-
itized document into precise
characters displayed a line at a time
on the surface of a CRT within the
printer. Each line is scanned and the
image fed throu%lh optical fibers and
registered as a charged image on the
copier’'s drum. This image is then
developed in the normal method
with a dry toner, with excess toner
removed with brushes.

The printer’s price tag of $32,000
includes 30,000 printed pages free.
Additional pages run 4.5 cents per
copy, and there is 2 monthly mainte-
nance charge of $363. Monthly
rental,. including maintenance, is
$1373.

Terminal Yendors on Differant Tacks .

Computer terminal vendors are
also getting their foot in the door of
the automated office by featuring
word processing as one element of a
multifunction terminal. Four-Phase
Systems of Cuperting, California, for
instance, offers a WP package culled
ForeWord -with its System IV.90,
while Raytheon Data Systems of
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Norwood, Massachusetts is planning
to attach Videotype WP units to the
PTS/1200 system as peripherals that
share large common data bases in a
manner similar to the IBM 3730
(Communications News, February,
1979, page 40). Raytheon obtains the:
Videotype WP units from its sub-
sidiary, Lexitron Corporation of
Chatsworth, California. Thus far, no
decision has been announced on
whether Raytheon, Lexitron or both
firms will market the IBM 3730-type.
Lexitron's product family ofters
choice of full-page screen
(900 Series) for volume work, or
“close-up"” 1/3-page screen (VI1000
Series), which reportedly facilitates
composition, editing and revision.
There is also a choice of storage
between tape cassette and mini-
floppy disk, single or double. All
models can be equipped with an
Interact communications feature for
exchanging text among Lexitron
equipment and with TWX telex
machines and certain computers.

EXECUTIVE
WORXSTATION

* VOICE STORAGE e,
w OIGITAC DICTATION
o FREEZZE.FRAME DISF(AY P,
® HARD COPY PRINTER =,
OCCUPATIONAL

& 1 TO 4 LINE DISPLAY ————Pr,
a SPECIAL FUNCTION “V/
SPECIALIZED

OIG)TAL WORKSTATION

TELEPHONE \-
QCCUPATIONAL
SPECIALIZED
WORKST ATION
OIGITAL TECHNOLAGY

SECAETARIAL
WORKSTATION

STANDAROQ QCCUAATIQNA
TELEPHONE SFECl»\LlZEDL
SUBSET WORKSTATION

Figure 4—Evolution of o digital telephone to on executive
workstation. Source: Quanium Censultants.

Of the firms devoted specifically to WP products, one
of the fastest growing is CPT Corporation of Hopkins,
Minnesota, which now claims an installed base of 15,000

s
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units worldwide. According to CPT's
Ward Jolinson, an increasing number
ol WP users ure tuking the network.
ing approach, und about 20 to 23
percent ol instullutions now incorpo-
rate connnnnications, Generally, the
network operates under CPU con-
trol, with the WP tenninual some-
times doing double duty for data
entry, he suys, :

CPT's 8000 und 6000 systems sup-
port asynchronous Teletype emulu-
tion at speeds to 1200 bps, using the
128-charucter Ascii code set, as well
as IBM 2780 emulation at rates to
4800 bhps with the full Ebcdic
character set. For conununicutions
applications, the terminuls can oper-
ate in both foreground and back-
ground modes; in the latter mode,
text moves from diskette to disk-
ette without passing through the
display, which thus remains [ree. for
normal WP functions, Autamatic
autodialing penuits information ex-
change withoat operafor intervens
tion, paving the way tor a conmputer-
controlled “electrome mail”™ et

For $6990, the CPT 6000 otlers u
hult-page CRT displuying black
characters -on white and keyboard
with 10-key rumeric pad, diskette
drive, and text editing softwure. Up
to four units can shure u $4000 duisy
wheel churacter printer. The lurger
CPT 80VO features a lull-screen dis-
play and dual diskettes.

Tumkey Sules and Leasing ot New,
York City combines elements ol
stund-alone and shared-logic systems
by configuring a Philips Micom 2000
stund-alone word processor with a
shured data base resident in a
minicomputer., The system cun ae-
commodate up to 32 on-line Micons,
CRTIs, priaters or conmmnuiciting
typewriters. Known as TIP (lor
Turnkey Inforination Processing),
the system uses a mini with up to
128K core, 10M to 600M-byte disk
drive and a file creation und mainte-
nance subsystem.. It communicates
‘I;Vith the WP terminals at-300 to 1200

s.

pLast year, Datapro Research of
Delran, New Jersey instituted a
Word Processing Honor Roll and
admitted 15 WP systems based on
user ratings. Datapro’s survey, con-
ducted in cooperation with the In-
ternational Word Processing Associ-
ation, attracted responses from 1200
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WP users, who rated more than 80

models on their ease of operation,
functionss/features, applications, ser-
vice and support, and overall satis-
taction. Datapro selected the [ive
highest-scoring systems in each of
three categories ... stand-alone,
stand-alone display and shared logic
... to become Honor Roll members.

IBM and Xerox each had three
systems in the top ratings: [BM's
6240 Mag Card, MGC/ST I and OS
6i440: and Xerox's 800 ETS Dual
Card, 800 ETS Dual Tape and
Daconics VT 5400. Wang Labs had

two systems, its Word Processor 20 .

and 30, named to the Honor Roll.
Copies ol the survey are available lor
S12 from the firm at 1805 Under-
wood Boulevard, Delran, New Jer-
sey 08075. Datapro also otfers a
series ol information services related
to office automation, with volumes
on word processing, olfice systems
and automated otlice solutions.

Fax Suppliars Enter Office by Mail

Of all the technologies available
today, high-speed facsimile otfers
the greatest potential for electronic
mail, in the opinion ot Gary Winkler,
director ol narket planning tor
Rapicomn. of Fuirfield, New Jersey.

‘High-speed fax provides a burd-copy

duplicate of the original document
whether alphanumeric or grapiie, he
oints out, Also, such units can
Eandle the high throughput required
tor electronic mail and keep the cost
per document relatively low. With
the expected advances in data com-
ression technology and the availa-
ility of wideband transmission
facilities, the case for high-speed f'ax
will be even more compelling, he
believes. Increasingly, the fax units
will become more automated to
handle the document volume and
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off-peak operation required of elec-
tronic mail-systems, with features
such as high-volume document
feeders, improved scanners and au-
tomatic dialing and netwark control
functions for polling automatic
transmission to remote locations.

Even so, Winkler concedes that
the electronic mail workhorse could
be a hybrid terminal combining
high-speed fax with OCR, word pro-
cessing, photocopy and message-
switching technology. “Such a sys-
tem would combine the graphic
capabiliﬂ%y of facsimile, the band-
width efficiency and speed of OCR,
the text-editing capability of word
processing, and the terminal-to-
terminal compatibility made possi-
ble through message-switching
taechnology,” he notes, -

Rapicom’s fax line includes an
“intelligent” system for electronic
mail, the Rapifax System 350. The
microprocessar-based unit can auto-
matically dial up to 30 telephone
numbers at any time and either poll
or transmit. Calling may be on a
single-station or group basis with up
to 20 stations, and at a frequency of
once, twice or three times a day or at
intervals of 30, 60 or 120 minutes.
Programming is done with a touch-
tone pad. During ‘programming, a
32-character alphanumeric display
shows the keypad entries, prompts
the operator at the appropriate times
and signals programming errors. An
average page is transmitted in 35
seconds with a horizontal resolution
of 200 lines per inch (1pi) and vert-
cal resolution of 67 1pi. For a verti-
cal resolution of 200 1pi, the ansmit
time is 90 seconds.

Rapicom's Systam 50 advances the util-
ity of focsimile networks by cllowing up
to 50 machines 1o be polled autamat-
ically by o master statian for both
sanding and recziving of messages.

The same transmission speeds are
featured on the Rapifax 100, which is
intended for users who send more
than 200 copies per month. One of
its accessories, a Network Broadcast
Controller, permits the transmission
of documents to as many as 14 re-
ceiver stations using the DDD net-
work. For faster delivery, the
Rapicomn 450 operates over digital
facilities at speeds to 19.2 kbps,
transmitting a page in 20 seconds. In
addition. the unit can operate over
thee DDD network at 4800 bps,
matching the delivery times of the
Rapifax 30 and 100. Organizations
can incorporate fax into their existing
message-switching networks using
the Rupicom 630 Faxcontroller,
which provides the Rapicom 450
termin:S with access to store-and-
forward message networks. The
Rapicom 630 can communicate with
the message switch in bisyne,
HDLC or SDLC protocols.

Another pioneer in high-speed fax
is Panafax of Woodbury, New York,
whose UF-320 was the first desk-top
transceiver capable of transmitting a
letter within 20 seconds. If line
problems occur, the unit's modem
automuatically reduces the transmis-
sion speed from 9.6 to 7.2, 4.8, or 2.4
kbps. The solid-state unit is com-
patible with the UF-20, a console
transceiver that features the same
20-second delivery speed for-a res-
olution of 200 x 67 lpi and offers au-
tomatic answer and Xisconnect. Fora
resolittion of 200 lpi. the delivery
time is 37 seconds. The unit auto-
matically selects the fastest transmis-
sion speed for best copy quality
based on the density of the original.

Panafax's MV-1200 meets CCITT
recommendations for 3- and 6-
minute machines and is also com-
patible with the older electro-
mechanical machines still -in use.
With the Panafax AutoDialer and
Document Feeder, the MV-1200
provides store-and-forward opera-
tion.

Direct communications between
fax and computer systems is possible
with devices from Stewart Wamer of
Chicago, llinois and Muirhead, of
Mountainside, New Jersey. Stewart
Wamer's Datafax system comprises
a digital scanner and recorder,
supolemented by a microprocessor
that performs data compression,
character recognition and data
coding functions. The computer-
compatible output signal can be
transmitted in digital or analog form
over voice-grade or wideband link
for direct entry into the host for pro-
cessing, storage or for display and
editing on a CRT terminal.

Muirhead permits computer-fax
communications via a special inter-
face device which thus far has besn
used with Honeywell, Interdata and
DEC PDP-11 computers. For elec-
tronic mail applications, the firm of-
fers an automatic switching unit that
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can individually or collectively se-
lect and interconnect any fax units.
Pre-programmed conference patterns
may be accessed by abbreviated
dialing codes. While the switch is
designed for use with the firm’s
Mufax units, it is compatible with
other popular facsimile machines.
Mufax transceivers feature auto-
answer capability and pushbutton
selection of CCITT Group I or 11
mode.

Another scanning device with po-
tential for the automated office is the
Electrowriter handwriting terminal
made by Infolink of Nortﬁbrook, Ii-
linois. Electrowriter svstems may
comprise a single transmitter and re-
ceiver for sendin§ hand-written mes-
sages from one location to another,
or any mixture of trarismitters, re-
ceivers and transceivers. A built-in
function control selection device al-
lows messages to be broadcast to any
number of departments simultane-
ously, and operational controls pro-

OVERVIEW

vide automatic unattended message
elivery,

IBM’s General Systems Division
(CSD) is using an Electrowriter
system in its Atlanta headquarters to
expedite telephone message routing,
As part of its transition to centralized
word processing, GSD consalidated
secretarial personnel into Group
Secretarial Pools serving as many as
30 managers and staff. When the
pools were unable to handle the vol-
ume of calls diverted to them by
the Centrex In-Dial-System, IBM
created a series of message centers
to which the unanswered calls could
be diverted. IBM then installed

Electrowriter transmitters at five of

the message centers and receivers at
21 secretarial pools. Now, when-an
incoming call is diverted to a mes-
sage center, the message is written

-on an Electrowriter transmitter and

sent to the appropriate group secre-

- tary-who delivers it to the principal

as soon as possible.

Graphic Sciences’ Dexnet concapt allows users to cperate
focsimile units of different speeds in @ common network.
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