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The Office Technology
of the Future

by John J. Connell

Executive Director
Office Technology Research Group
Pasadena, California

This article is based on a paper given by Mr Connell

at the annual conference of the Association for Systems

Management at Las Vegas in May 1981, attended by

Mr J. M. A. Gibson, a Vice-President of the Institute.

It is published here by courtesy of Mr Connell and of
the Association for Systems Management.

The first of several messages which I hop
to get across in this paper is that the action
is in the office.

Over the years, as we have been involved
in the development of computer-based
systems, our operating strategy has been
to identify potential computer applications,
to design systems to handle them, and then
to remove those applications from the office
for processing in the data centre.

Time and again the office has been left
with input, output, and the handling of
exceptions, while the processing of tradi-
tional office work has been turmed over to
technical specialists operating in the data
centre,

Even.now, with all the sophisticated tech-
nology available, most office workers are
equipped with little more than a calculator,
a telephone, and perhaps a dictating
machine.

All of that will change in the next decade.
The basic trend in new office technologies
is to put the machines in the office, in indi-
vidual workplaces. The action, as far as
new technologies are concerned, is in the
office itself.

That is not to down-grade in any way the
importance of the data centre and its activi-
ties. The developments in data centres in
the 1980s will, however, be a continuation
of the developments of the 70s: develop-
ments in the office itself will be entirely
new. Technology in a variety of forms will
make its appearance in every aspect of
office operations.

The second message is that the objective
is not to automate the-office; it is to improve
the productivity of managers and profes-
sionals. One automates processas, and in
offices processing is done by clerical per-
sonnel. We have been working for years
to introduce machines aimed at mechaniz-

ing or automating clerical processes, and
that activity will continue throughout the
1980s as the capabilities of machines
improve. But when one cuts through the
smoke-screen of so-called office automa-
tion, one often finds that the highly-touted
new technology is really another approach
to the automation of clerical processes, and
not much different from what we have
experienced in the past. Unfortunately,
since the machines are more expensive,
the economic pay-off is at best marginal.
More sophisticated companies are not tatk-
ing about automating the office: they are
talking about using an increasingly powerful
array of tools and techniques to help man-
agers and professiona's do a better job in
running the business, and to help them be-
come more effective and productive., That
is where the real pay-off exists with modern
office technologies.

A Question of Integration

The future of technology in the office can
be summed up in one word: nerworks. We
have grown up in a world where each new
technology has developed separately from
svery other technology—computing, micro-
graphics, word processing, reprographics, or
whatever. Each has its own manufacturers,
its own languages, its own trade associa-
tions, and its own gurus. What is happen-
ing in the 1980s is that all these previously
separate technologies are being intercon-
nected through telecommunications.

The -primary technology in the 1980s is not
computing, which attained a ,position of
dominance in the last decade; not word pro-
cessing, which gets all the publicity now-
adays; not micrographics or reprographics
or electronic' mail or any of the other tech-
nologies being pushed by their respective
advocates. The basic underlying technology

Reprinted by permission from THE BRITISH JOURNAL OF ADMINISTRATIVE MANAGEMENT.
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in the office of the future is the integrated
aetwork connecting all office machines.

- The next important consideration is not

what the machines will do—but whether,
and how, managers and professionals will
use them.

For the first time in the field of office tech-
nology the success of the application
depends entirely on the users, whether they
choose to use the tools available, and how
well they use them. When we put payroll
on the computer we established a cutover
date and the entire payroll operation was
converted from its previous mode to the
new computer mode on that date. There
were no exceptions.

On the other hand, when one puts in an
electronic mail system to handle internal
correspondence, the success of that system
depends on whether people choose to use
it.. The decision whether to read one’s mail
.01 a screen rather than on a piece of paper,
and whether or not to respond in the same
way, will be made by each individual based
on his or her perception of the benefits of
doing so. If no beaefits are perceived, the
electronic mail system will not be used, and
the investment will go for naught.

Contrary to some previous practices, new
office systems must be responsive to the per-
ceived needs of users. The major probiems
in the office of the future are therefore not
technological. Thay are behavioural—they
are us.

The office of the future is crying out for

good systems expertise, At present it is a
hardware world. There are, for example,
more than a hundred veadors of word pro-
cessing equipmeat alone. But in such a
bighly competitive hardware world no one
in giving serious thought to the ‘design of
comprehensive systems for using word pro-
cessing and other technologies., Instead, the

machines are being brought in willy-nilly:

on the strength of the sales pitch.

We desperately need systems professionals
who can 'analyze office requirements and
then evaluate the relative- merits of the
various technologies being offered to meet
those requirements. We need professionals
who will think through the implications of
one technology versus another, and develop
applications within the framework of an
overall strategy for improving office pro-
ductivity.

Office Productivity

The case for improving office productivity
is based on the fact that office costs, already
high, are rising precipitously, We must
therefore improve productivity so that a
constantly increasing workload can be
handied without increasing staff, and so that
the continuing escalation I payroll costs

can be absorbed without incraasing expense .

levels,

Qver the years we have introduced account-
ing machines, punched card equipment, com-
puters, word processors and a variety of
devices aimed at improving the productivity

of the clerical workforce, and the margin -

for further improvement is not very great.
On the other hand we have done virtually
nothing to improve the productivity of man-
agers and professionals. It is in this fertle
ground, accounting for more than 70% of
total office costs, that we must introduce

new techniques, new technologies, and new
approaches aimed at improving the produc-
tivity of the ‘knowledge workery’,

But while our objective is to improve man-
agerial and professional productivity, not
only do we not know how to measure it,
but we have in fact no generally accspted
definition of the term, We have no clear
understanding of how productivity relates
to performance, or where the concepts of
efficiency and effectiveness fit into the whole
picture, But we have to work out the
answers to these questions and come up
with generally accepted ways of measuring
productivity in the managerial and profes-
sional ranks.

New Technologies

Productivity is therefore one subject area
of major importance in the future office;
and technology is another. There has been
an explosion in new office technologies both
in the number of machines available and
in their capabilities and capacities. Chip
technology, lasers, fibre optics, and a variety
of other technological developments have
combined to provide an almost endless
array of new equipment capabilities.

The most mature office technology is data
processing, and the most widely publicized
nowadays is word proczssing. Physically the
machines used in these two tschnologies

are very much alike, and the information -

they store, a combination of bits, looks the

same internally; but operationally there are

major differences.

Information stored in a computer is defined -

logically, and a computer program is no-
thing more than the logical manipulation
of the logically defined data fed into the
computer, Once the program is in memory,
the human interface is primarily one of
monitoring. Even in interactive systems. the
information presented to the user om a
screen has besn defined logically before-
hand and the user’s actions are carried out
according to a pre-defined set of logical
procedures.

The opposite is true of word processing
equipment. [nformation stored in word pro-
cessing equipment is- not defined logically
—it is in fact not defined at all until a
human being reads the information om a
screen and interprets it mentally, Without
that human interface the informatiom is
meaningless. Since word processing, eclec-
tronic mail and a host of other new office
technologies require a human interface for
their- succzssful operation, human reactions
are infinitely more important in the new
office iechnologies than they were in the
world of computers,

The second difference between data proces-
sing and word processing is in the approach
taken to training,

In the computer world we wers taught not
only how to operate computers but how the
machines functioned internally, It is not so
in word processing and in many other office

. technologies, where users are taught that if

they push a particular button the machine
will perform a particular function. Here
training is orientated much more to the
user as an operator than as a programmer.
As a result, when people in data processing
or telecommuanications interface with those
trained in some of these other technologies,

‘there is not only a language barrier be-
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cause of the differences in jargon, but also
a barrier in conceptual understanding.

___Routes to Interconnection

The key change taking place in office tech-
nology is embodied in the word intercon-
nection. Each new office technology—con-
ferencing, micrographics, reprographics, elec-
tronic mail, electronic office systems—has
developed as an independent technology,
and what is happening today, and will con-
tinge to happen throughout the decade, is
that all these technologies will be intercon-
nected through telecommunications. In the
future we will not deal with individual
technologies but with networks of technolo-
gies. Information introduced into the net-
work through any one machine will be
available instantaneously to every other
machine regardless of location. Information
in computer files will be available to word
processing, and information in word pro-
cessing text files will be available to com-
puters. Both will be able to supply informa-
tion to photocomposition and other equip-
ment in the reprographics area, in the
micrographics area, and so on.

Once compatibility problems have been
resolved, the introduction of integrated net-
works will be extraordinarily important for
several reasons. '
Networks can provide an increasingly
powerful array of office technologies to
every office worker in every office location.
The tendency in the past has .been to apply
technology to office work by moving work
out of the regular office into a technology
centre. Data processing is a classic example
of that approach, with its history of identi-
fying potential computer applications, pro-
gramming them for computer operation, and
then physically moving the processing to
the data centre.

The same approach was followed in estab-
lishing word processing departments, repro-
graphic facilities, and micrographics centres.
‘The. capabilities . of .the technologies were
made available to the specialists in the
technology centre but not to the general
office force, and especially not to managers
and professionals. The introduction of net-
works changes all this by bringing the
power and capabilities of modern office
technologies into one’s work place, avail-
able quite literally at one's fingertips.
Integrated networks are also’ important be-
cause individual technologies must be sub-
ordinated to them. This fact has extra-
ordinary organizational and operational
implications. Offices tend to be organized
round technologies, with data processing
departments, word processing departments,
and so on, Each department has established
its own priorities and operating ground
rules and is accustomed to 'defending its
own turf’, With the introduction of net-
works, each technology must be tailored to
‘fit ‘the requirements of the network. As a
result, data processing, word processing and
all the technologies used in the office will
change drastically in the 1980s. It is not
the merger of word processing with data
processing that is so glibly proclaimed in
EDP ljterature: it is the subordination of
data processing, word processing, micro-
graphics, reprographics and all other pre-

viously independent office technologies into
the framework of integrated networks.

The third reason why integrated networks
are important is that to provide a vast
array of technological capabilities to all
office personnel in all office locations
requires a level of co-ordinated planning
never before encountered in the office. We
plan by departments or functions, each go-
ing its own way and co-ordinating as little
as possible with other departments. The
requirement thrust upon us by networks is
the need for an on-going co-ordinated plan-
ning effort which must be centralized and
managed from the top down, and must
include all office disciplines:

The fourth reason why networks are import-
ant is that as more and more information
is stored in the network and can be accessed
by the various machines tied to the net-
work, so will the need for paper records
lessen.

1 don't beiieve we will ever see a paperless
office; but paper is an extraordinarily in-
efficient and uitimately.a very costly vehicle
for storing, moving and retrieving the in-
formation which is the key product of the
office. Any serious attempt to improve pro-
ductivity in the office and reduce costs must
tackle the problem of paper head-on. Even
if we cannot eliminate it we should strive
to reduce it; tut to do so requires a com-
plete change in attitudes on the part of all
of us.

In the office of the future, virtually all
information, whether data, text, image or
voice, will be capable of being moved,
stored and retrieved in electronic form.
Further, if we can learn to change our way
of operating, much of it need never be con-
verted from electronic image form to
paper.

How can modern office technologies im-
prove productivity? I believe that the bene-
fits from new technologies occur from
workload redistricution, improved access
to information "and improved information
flows. :

We seldom re-examine workload decisions.
I believe every new machine coming into

an office, every new system or technique, -

should be looked on as a catalyst to re-
examine the way we do things, and to
reconsider who does what.

Thus the standard approach to the intro-
duction of word processing equipment is to
eliminate secretaries, move typing into a
word processing centre, and establish admin-
istrative support staff to serve several man-
agers. That may improve the productivity
of secretaries, but it does nothing to improve
the productivity of the manager, who incid-
entally costs thréee times as much as the
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secretary. In Tfact, it may affect the man-
®_man-

ager's productivity adversely.

A more sophisticated approach is to ask
what functions being handled by the
manager could be transferred to the secre-
tary if the typing duties of the secretary
could be off-loaded on to a word processor.
Some companies which have taken this
approach now look on word processing not
as a device for improving clerical produc-
tivity, but as a means of redistributing work
so that managenal time -can be devoted to
more pressing matters,

The economic pay-off in such an approach
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is far greater—and, the job earichment
potential, as employess take on new and
more important duties, is very great. The
first and most immediate way, then, that
modemn technologies can improve manag-
erial productivity is through their use as
catalysts to rz-examine work assignments
and come up with a befter distribution of
work.

Two other ways in which new technologies
can help managers to become more pro-
ductlve are in providing access to machine-
stored _information aud inspeedifig up the
flow of information. As we move more and
more into an information society, the
avajlability of meaningful information and
the capability of communicating that in-
formation rapidly will become increasingly
important competitive tools. Corporations

tend to be bureaucracies. The time it takes -

information to flow through the system

slows down the decision-making process’

cadly., What new technologies do is permit
managers to interact directly with inform-
ation which is stored in a variety of loca-
tions and then respond to that information
in 2 much more timely manner, Instead of
waiting for information to be fed by the
system, tomorrow's managers will be able
to go after the information themselves and
then act on it quickly. This ability to
respond more quickly to changing business
conditions may turn out to be the greatest
contribution of modem office technologies
to business. _ ‘
There are scme severe technological prob-
lems to be overcome. The lack of compati-
bility among .various offics technologies at
the present time makes the traaslation of
such networks from paper to reality virtu-
ally impossible. Eveatually, however, be-
cause of the pressing need for users to
solve their productivity problems, compati-
bility and other ‘technological difficulties
will be resolved. A bigger problem~in fact
the biggest problem of all in looking to
the office of the future—is behavioural: the
fact that managers resist technology.

User Resistancs

The primary reason for this is that they
perceive it to be rigid, structured, unfor-
giving of errors, and unresponsive to
changes in business conditions. They base
that perception on the experiencs they have
had with computsr-based systems, most of
which have these characteristics. Over the
years we have developed a methodology in
the design of computer systems which en-
courages analysts and programmers to design
systems which optimize the efficiency of
processing, using the smallest amount of
memory, the fewest number of machine
cycles, and so on. In so doing we have in-
troduced so much rigidity and structure into
our systems that users have besn affected
adversely; and they have not forgottan,
As a result, when we talk about the great
. capabilities available in new office tech-
nologies, we find ourselves facing the per-
ception on the part of most managers and
professionals that technology inhibits crea-
tivity and forces one into a box.

We brought in word procsssing with a fan-
fare about improving the productivity of
the secretarial function. The first thing we

did in order to achiave this was to take
away the manager’s secretary. We then set
up word processing centres much like data
processing centres and established operating
schedules designed to optimize the produc-
tion capabilities of the word processing
equipment. The responsiveness of those
schedules to the nesds of the managers
involved, and the effect on their produc-
tivity, were ignored in the drive to make
the processing more efficient. Is it any
wonder that managers regard technology
as rigid, structured, and unresponsive to
business requirements?

This behavioural resistance to technology
must be overcome if we are to addresy our-
selves to the productivity problem. The first
way to do this is to adapt the technology
to the individual—which runs counter to all
the training we have had in designing
systems. We have been trained to establish
common procedures so that they cam be
automated in an orderly fashion. The
systems of the future, especially those used
in the office, must be adapted to a non-
homogeneous group -who may choose to
use the systems in full, or partially, or not
at all. These systems must be designed to
accommodate to different users. In short,
they must be adapted to the individual.
Most managers think they are already
operating at a maximum level of efficiency,
and the idea that a machine will make
then more efficient does mot cut ice. The
fact that a new system can save money is
also not a strong motivating factor because
the savings usually show up in someone
eise’s budget. On the other hand, a speed-
up in information flow is perceived as
highly beneficial by most managers. The
ability to communicate more effectively, to
avoid telephone delays, to cut down on the
numser of meetings, to be more responsive
to what is happening in one’s area of
responsibility—these are the benefits that

' appeal to managers, New technologies must

therefore be concsived of, and presentad,
in terms of the benefits they will provide
users. Otherwise the systems will fail,
From a management point of view there
are three areas of coacern: productivity,
technology, and people. Office operating
costs are rising faster’ than costs in aay
other sector of business operations, and we
must offset these increases through improved
office productivity. Thers has been an ex-
plosion in pew. tzchnologies for improving
office productivity, but their usage has
extraordinary organizational and operating
implications. Ultimately, thersfore. behav-
ioural considerations rather than technology
will determine whether the productivity
improvement effort is succsssful,

The Role of Systems Staif

Where does the systems professional fit into
this picture? We need professionals who
can define a set of objectives for the office
and develop co-ordinated plans for meeting
those objectives. We need professionals
who can understand tschnology without be-
ing mesmerized by it. We nesd professionals
who can concern themselves, not only with
improving information flows, but also with
the organizational and behavioural impacts
of new approaches, We need. professionals
who can plan/, direct and control the extra-
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ordinary changes which will take place in
the office throughout the 1980s,

Systems professionals should be ‘genecralists’
and concern themselves with the total office
and what is happening in it. They must be
knowledgeable about a variety of technol-
ogies and how they inter-relate, about the
concept of networks, organizational impacts.
behavioural considerations. the measure-
ment of productivity, and many other
fascinating subjects.

They should also take part in formal efforts
to exchange the information which results
from use and experience. We are moving
from a world of technological change, with
which we are familiar, to a world of be-
havioural change, with which we are not.
The old ground rules of what works, and
what does not, no longer apply. We have
to learn by doing, or from the experience
of others who have learned in the same
fashion. It is a field where the user has the
knowledge, not the vendor or the con-
sultant.

The ultimate value of office technology
from an economic point of view is in im-
proving productivity and controlling costs.
But from a ‘people’ point of view, tech-

nology has the capacity to expand human
potential; and to me this is far more im-
portant. Corporate planners who use com-
puter models to test- alternative business
plans are not only more efficient: potenti-
ally they are better planners because the
equipment allows them to examine more
alternatives than could be dome by hand.
Corporate librarians have the potential of
being better researchers because they have
access to a wider array of information on
microfilms than they could handle in book
form. Company treasurers who use
machine-aided cash management systems
are potentially better treasurers because
they can consider a number of alternative
fund movement strategies.

In each case the technology is expanding
the potential of the people using it. helping
them to be more efficient, more effective
and more productive. In the long run this
may turn out to be the greatest contribution
of the entire office-of-the-future movement
~that techmology was introduced which
broadened the intellectual capacities and
expanded the potential of every person who
works in an office.

Page 5 of 5




l/
|
| ;
ll N

office

technolo

%U
researc
group

OVERVIEW Page 1 of ¢

Planning for Office Automation

A Round Table Discussion

uerbach: The Information Company, publishers of the

successful information service Electronic Office,

capped the anniversary of this publication by convening

an expert round table. The members of the panel con-

sisted of two of the publication’s originators, Jim Hannan and Ja-

nice Wright; consulting editors Dr. James H. Carlisle and Caroline

M. Watteeuw of Office of the Future, Inc.; and Frank Brignoli, ad-

viser. Ruth Covell, Auerbach’s director of product marketing, led

the discussion, which was designed to explore emerging issues in
office automation.

What are the first steps in planning and implementing a
successful office automation system?

Watteeuw: The term “planning” is much too generalized
to apply to the initial steps. Strategic planning comes first
and has nothing to do with technelogy. You have to first
answer the questions, “Where is the company going? What
goals do we agree on and how do we get there?” Until that’s
settled, technology is irrelevant.

Next comes organizational planning. You need answers to
questions such as, “How do we prepare our people for
change?”’ The third step focuses on implementation, start-
ing with the feasibility study and a detailed start-up ap-
proach. It is at this level that you can look at the technology
out there and see how it fits into your plans and overall cor-
porate strategy.

Brignoli: After the initial steps are completed, I like to
think through and identify some of the problem spots in
the current office routines and procedures. Usually these
can be found in the areas of text processing or communica-
tions. After the problems have been identified, you need

some solid systems work to identify what's hap-
pening right now — what the bottlenecks
are, what the cost is in people and time.

These studies help you identify your initial requirements;
interviews and consultants are also helpful. The user needs
should be measured against the goals of your strategic plan,
goals that should be continually scrutinized. As you get into
the problem, users become more informed, management
continues to explore possibilities and, before you know it,
the original goals are no longer being considered. Suddenly
you say, “Wait a minute. That wasn’t quite what we had in
mind.” Or somebody comes along and tells you that your
plan doesn’t match the original mandate.

Quite often the business picture changes during imple-
mentation, and management, without clearly articulating a
new goal, imposes cost avoidance as the measure of perfor-
mance. Meanwhile, you're happily working away bringing
in the best technology to solve the user’s problems — prob-
"lems that have shifted with new business conditions.

Hannan: I think Frank and Careline have both hit on some

Copyright by CW COMMUNICATIONS/INC., Framingham, MA 01701.
Reprinted from COMPUTERWORLD.

important aspects of this entire problem. I would like to ex-
pand on one of Frank’s points — rethinking the way in
which things are currently being done. Good systems pro-
cedures, user interviews and the like are often wasted effort
if you fall victim to the technological imperative,-an atti-
tude that says, “Now that we have identified a user’s felt re-
quirements, let’s throw a little technology at it and watch
the problem sink under the weight of the technology.” We
all know that this kind of thinking has caused more prob-
lems in the world of data processing than almost any other.
What I'm advocating is serious rethinking of the way in
which things are being done and then applying tech-
nology to these systems solutions. ‘

Brignoli: I agree. One of the sentences I like is,
“"Technology is only as effective as the users per-
mit it to be.”

One of the ways you can test for people’s will-
ingness to use technology is to let them experi-
ment with it. This technique keeps you from rushing new
and poorly understood technology into the production pro-
cess, a move that always ends in disaster, no matter how ef-
fective your advance planning might be. Many companies
bypass any deliberate experimentation; whether they know

it or not, they go through it anyway when they go into full--

scale use.

Often, management will take a look at their systems six to
12 months down the line — and find a big surprise. When
they compare actual operational and systems procedures
with what they planned, they discover that operational
people have run into major problems and solved them with
superior procedures. Though ultimately successful, the op-
erational people have often limped along for months trying
to implement a plan they knew was not going to work.

The experimental period happens, planned or net, so you
might as well plan it and move into production with a lot
more “smarts” about the way the technology, the process
and the system interact and actually work together.

I would like to go back to something that Caroline said
about “full-scale strategic planning.” Are you advocating
this process for both the large and the small computer?

Watteeuw: I think it's a very useful technique for any or-
ganization, regardless of size. If you don't have a strategic
plan, there’s no way you can plan intelligently how to im-
plement and use technology. Remember, strategic plans

aren’t short-term — they’re generally projected
over at least five years.- The strategic plan al-
lows you to build a family of plans with
short-term goals, which are more de-
tailed, but which further your overall

strategy.
Carlisle: I'd like to relate some of
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our previous comments to the com-
mon pitfalls we see in business plan-
ning. The first of these was identi-
fied as the “technological imper-
ative.” Organizational planners
often start with, “What is available,
and what can it do?”

When planners focus on technol-
ogy, it dominates their planning.
They make a long-range decision
based on current technology and end
up being locked out of exciting de-
velopments.

The second pitfall is to confuse de-
cision making with strategic plan-
ning. Decision making, on one hand,
is frequently accompanied by time
- pressures, incomplete information
and other constraints. Strategic plan-
ning, on the other hand, should

specify overall goals and contain
checkpoints that guide your decision .
making. It should answer the ques--

tion of whether you're ready (accord-
ing to the strategic plan) to make a
given decision.

A strategic plan requires more than
knowing exactly where your compa-
ny is or what its strong and weak
‘points are. It demands that you un-
derstand the industry and the com-
petition and that you delineate those

factors crucial to continued growth
and success.

The-third pitfaill is “amateur plan-
ning:"” It’s clear that unless your
management is trained in profes-
sional planning techniques, they
will stumble into the first two pit-
falls. Your operational managers are
decision makers by temperament,
training and experience. It’s unlikely
that they’ll be concerned with sys-
tems that address “theoretical” fu-
ture needs of the business; they’'re
more likely to relate to systems and
processes that can solve present prac-
tical problems.

Companies that place the responsi-
bility of strategic planning on their
operations people will probably skip
planning aitogether and continue
making short-term, short-range deci-
sions. Though your managers will
deny that they’re making today’s de-
cisions without regard for the future,
the fact is that they are. Planning and
decision-making hats just do not sit
comfortably on the same head; the
distinction between them tends to
get lost.

A fourth pitfall is to develop strate-
gic plans on a one-shot basis. Plan-
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ning is educational; you have to em-
ploy professionals and you have to
teach people to do it. The press of
daily decision making and the. ex-

traordinary information resources -

that must be readied for the plan-
ning process almost always force op-
erational executives into delaying
planning or doing it incompietely;
you have to keep people aware of the
continuing
You have to keep them involved, so
they update information from the
environment, competition, industry
segment and the technology. Most
companies . scurry around any time
they want to plan strategy, reassem-
bling all the needed baseline infor-
mation. This is just not cost-effective,
nor is it feasible in terms of company
resources.

How do you motivate a company
to get its plan out of the drawer,
dust it off and revise it? You're in
the ideal pasition to do that, aren’t
you?

Carlisle: To start with, most compa-
nies don’t even have a strategic plan
for data processing. It's very difficult
to get companies to do a better job in
office automation planning than in
data processing, particularly since of-
fice automation is often considered a
stepchild of data processing. The im-
petus for continued planning must
come {rom professional planners and
from those corporate managers who
can consider the future as well as the
present.

Picking the right lead person is
probably the most important part of
the entire p i process, This
person should have a pretty good un-
derstanding of the technology,
whether it be data processing, com-
munications or office services. This
person should have positive expecta-
tions for the future, plus a fully de-
veloped sense of the corporate objec-
tives. We've found that the more
trust the chief executive has in the
leader, the higher the probability
that management will understand
the ramifications of good planning
and that office automation will be
successfully introduced in the firm.

The approach to office automation
must be broad. Companies are ask-
ing, “What word processor should
we get for the legal department?”
They should be asking, “What

nature of the process.
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should our company do about office
automation?” .

All too often, the data processing
department gets the assignment and
falls into one of our four pitfalls
Generally, data processing is the
worst group to undertake planning.

Of course, you work primarily
with larger companies, Dr. Carlisle.
Many small companies are, in fact,

looking for a specific item such as.

word processing. They haven't giv-
en much thought to, nor do they
seem to feel 2 need for, comprehen-
sive planning regarding office auto-
mation. How should a smalil compa-
ny start?

Beignoli: 1 think that a small com-

. pany, no matter how it regards office

automation, must seriously consider
whether it wants to start at all. Bene-
fits and costs must be determined.
The best bet is to find a consultant
you can trust — one who has the reg-
uisite understanding of the problem,
who cn tell you if your perceived
benefits and costs are realistic and
show you how to steer clear of the
standard pitfalls;

Carlisle: I'll try to comment on this
point. A small company must be
even more careful in its planning
than a large company, because small
companies just can’t afford to make
costly mistakes. .

If you analyze the history of factory
automation, which is still in its in-
fancy, youll see that mistakes were
made and that there is always a
learning curve. To think you can
bring office automation in during
the next decade without some mis-
takes and failures, and a lot of learn-
ing, is pure foolishness.

When a firm is rigid in its thinking,
and its planning is geared toward
achieving immediate operational sta-
tus, no learning takes place. This is
inexcusable, but frequently happens
because of managers who feel that
they can preplan everything. They
force regimentation on their people
so that no learning takes place. There
must be room for experimentation,
room for failure, room for learning
and growth. When managers try to
convince everyone that all their deci-
sions are good, they end up justify-
ing and perpetuating bad decisions.

Not all small companies have the
resources to conduct this kind of ex-
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perimentation. If you can’t afford it,
here are a few guidelines that may
help you decide on a system:

* Don’t be first. Let someone else
experiment.

¢ Find at least two or three users of
the system in your own industry area
and talk to them.

¢ Do cost/benefit analyses.

e Hire a professional consultant to
evaluate your perceived costs and
benefits.

s Stay away from single-function

_systems,

This last point needs some explana-

‘tion.-

Large companies tend to be more

" highly specialized and can use sin-

gle-function systems. Small compa-
nies need multifunctional systems;
you would be ill-advised to install
word processing systems without re-
mote dial-in, data processing, forms
processing, plus order entry capabili-
ties and several hundred million
bytes of storage. Limited functiona-
lity in a small company is foolish, be-
cause expansion requires you to start
all over again. Plan to use the multi-
functional capabilities of your sys-
tem by staggering work hours and
bringing in additional shifts to ex-
ploit the system.

Small companies must beware of lo-
cal distributors who say, “I've got
just the system (usually a Data Gen-
eral, small Digital Equipment or IBM
Series/1 system with custom soft-
ware) for your industry.” What this
means is.that-they wrote software for
Joe Smith down the street, and they
don’t know anything about industry-
wide needs. Stay away from vendors

who make this claim; custom soft-’

ware traditionally has limited flexi-
bility.

On the other hand, let’s assume that
a vendor really does have a package
that has been improved by nation-
wide development. Since they give
you the package but not the source
code, you're bound to the vendor's
procedures, forms and data storage
mechanisms. This poses an interest-
ing dilemma to which 1 frankly don’t
know the answer. You have the

~thoice of going with a vertical indus-

uy package or with a set of loosely
organized generic tools.

Watteeuw: Some packages are
much more flexible than others. You
can get a package that combines ba-
sics with variables so you can make
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adjustments for yourself.

Wright: There’s another pitfall. If
you do buy a package that’s fairly
successful and allows for modifica-
tion, you tend to get too involved in
doing your own modifications. I've
known companies that have become
so tied up in. rewriting software
packages that they end up spending

far too much time and money for the-

projected benefits.

Carlisle: We’ve already skirted the
question of strategic planning. No
matter what size your company is,
you must do strategic planning. In
addition, particularly in a small com-
pany, you must get a commitment in

writing from the power center re-

garding what they consider impor-
tant and where they are willing to
invest. If you have a pet project that
no one in top management is willing
to back, don’t perform a cost/benefit
study to illustrate that it’s a good area
to invest in. It’s much easier to start
in the direction that they want.

The second thing is that if you're a
small company and you can’t afford
R&D, do some experimentation so
you can learn. That’s our motto:
Learn before you burn.

You have just suggested staying
away from single-function systems.
However, if I'm a small company
and know that I'm not going to
need a multifunctional system for
at least four years, could I benefit
from leasing a single-function sys-

tem until my system needs change?

Brignoli: I can’t see that as a benefit
in any situation. I just don’t see any-
one reaching that conclusion.

Wright: There are many users who
can focus en only one application
initially and who react negatively
when you suggest a multifunctionat
approach. Frequently, such users
measure their needs only in terms of
their immediate expenditures, no
matter how effective a multifunc-
tional system might be in the long
term. :

Brignoli: Well, Jan, that may be
true, but if they can’t be persuaded to
look at the needs of the future, they
should probably lease the. equip-
ment. They’re going to change their
minds quickly once their people are
educated to the limitations of the sin-
gle-function machine. ,

Carlisle: But isn’t that decision con-
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siderably more complex? These ven-
dors aren’t dumb; in a lease deal,
they’ll get the full purchase price out
of you in two years, and beyond that
you're pdying them pure profit. If
you're buying a piece of equipment
based on a pure minicomputer or just
a printer, they’re going to be suffi-
ciently valuable to warrant your hav-
ing bought them in the first place.
Leasing a terminal is crazy unless
you're getting an extremely good
price on a short-term lease.
-Watteeaw: If you sign a two-year
lease with most companies, you're
going to give them the purchase
price of the equipment. The only ad-
vantage is the financial terms — you
may not have the purchase price in
hand. The other advantage is that
you can always stop paying the lease
if the equipment isn’t working right.
Under these circumstances, the ven-
dor generally responds quickly to
your needs. This may be espedially
appealing if you're a small company
that needs some vendor clout.
Wright: There are also some psy-
chological advantages to leasing.
Smail companies often buy equip-
ment, but don’t reevaluate their ap-
plications on a continuing basis —
they just keep grinding away with
the same equipment year after year.
With a lease, you have the opportu-

nity and incentive to periodically re-

evaluate your equipment, applica-
tions and procedures.
Watteeuw: That's changing, Jan. In

these cash-scarce days, even small - :

firms — firms with as few as 10 peo-
ple — are making the financial calcu-
lations and asking, “What's my re-
turn on the investment?”

Carlisle: There is one situation
where leasing may be distinctly ad-
vantageous to either a small or large
company. Today there are a number
of large leasing companies around
that are financed by people who are
in‘the 50% tax bracket. These compa-
nies are trying to provide their in-
vestors with investment credits, and
they‘re looking for write-offs.

Theyll give you a lease for one
month, two months, whatever, but
the most important thing they’ll give
you is a generous lease/purchase

deal. We have gotten as much as 60% -

to 70% of the lease payments applied
toward purchase. By the time you've
gone four or five months, they've al-
ready taken the investment tax cred-
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it, and they're happy to sell to you.
This is good if you're in a situation

" where you are really trying to evalu-

ate whether or not you can make ef-
fective use of the

How can users protect themselves,
during negotiations or in the con-
tract itself, from product or installa-
tion preblems?

Carlisle: We always help our user
clients to develop exacting perfor-
mance requirements and include
these in the contract. We're also very
careful about ensuring that the ven-

dor lives up to the formal and infor-

mal agreements made. We write
clauses into the contract that assure
the user the vendor will live up to
their promises. Vendors often make
informal agreements during meet-
ings; we record those meetings, tran-

- scribe the notes and have them.

signed. We’'ve saved clients more
than $100,000, considerably more
than our consulting fees, through
this technique.

What we have to watch out foris a
“turned-on” wuser who generally
comes out of the DP department

' This person is so eager, he can’t wait

— forget the acceptance tests, forget
the other protections, let’s buy it.
When we are pushed into taking on
this kind of job, the project is gener-

. ally late and extra costs are incurred

in beating the vendor into perform-

ing what should have been included

in the contract and negotiations.
The trick is to write a contract that

" at least one vendor will accept. If that

isn’t the most desirable vendor, twist
the others’ arms so they’ll come in
your direction. A good contract beats
a lease any day. You can always get a
good maintenance contract that
meets your performance require-
ments. Some maintenance contracts
stipulate that if the vendor doesn't
meet the performance requirements,
he’s obliged to supply you with alter-
native working equipment.

Brignoli: Good point. I'm always
amazed at what vendors try to foist
off on users as a purchase agreement
or contract. I saw one contract recent-
ly that was little more than, “Con-
grats, you have just purchased our
equipment. We will install it some-
time during the month of April or
May. After we install it, if it breaks,
we'll come and fix it between the
hours of 9 and 5.” No time frame, no
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mean time between failures, no per-
formance guarantees and no service
guarantees outside of normal busi-
ness hours, which is something you
need if you're in a productxon situa-
tion.

1 couldn’t agree with you more. a
good contract is a necessity. You

must build in what you require in
terms of performance. If your equip-
ment arrives on time in March, but
you can’t use it until July, you have a
very large problem.

Hannan: [ certainly can 't take issue
with the importance of a good con-
tract, but again, the issue is far more
complex than it appears on the sur-
face. You could have several potent
forces working against getting a
good contract in any typical compa-
ny. You either have people that are
too naive to demand the right clauses
in a contract, which is the case with
most users, or you have DP people
who are either too jaded or too pres-
sured to take the time to examine
these very important issues.

What should a good contract con-
tain?

‘Carlisle: You certainly must in-
clude a clause that makes the vendor
responsible for all site preparation
and contacts with the phone compa-
ny. You need detailed clauses that
specify what responsibility and au-
thority the primary vendor has when
dealing with other vendors. Let me
give you an example. '

The vendor has to tell the phone

company what it plans to do and
what the requirements are. Normally

this must be done in good time, de- -

tailed in content and installed in
good order: The phone company re-
quires three months’ advance notice.
The vendor comes along two weeks
before delivery with a set of require-
ments on the back of an envelope. If
the contract isn’t drawn up properly,
the vendor says, “I- did my part.”
Meanwhile, you're sitting there two
months waiting for phone installa-
tion, the vendor wants his check and
you have to pay him.

Many times, users fail to adequately
define acceptance tests and end up
with equipment that won't perform
at the level it seemed to when the
vendor presented it. It's nobody’s
fault but the users’ for not having an-
ticipated the problems and stipulated
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what they expected.

I can’t provide you with a standard
set of clauses or contract, because al-
most every contract is different and
should be. There are different re-
quirements, vendors, distributors
and software people involved. Users
must develop a sensitivity to these is-
sues, educate themselves through
available information sources and
obtain assistance from qualified peo-

ple.

Jim and Caroline, you have been
doing a lot of installations with
large companies. What errors have
you observed during these installa-

tions which could easily be avoided .

in the future?

Carlisle: One of the biggest errors
that companies of all sizes make is
that they don’t seriously commit
themselves to training their people.
If you inspect their plans, they al-

‘ways pay lip service to training. But

in retrospect it’s clear that most firms
don’t appreciate the importance of
freeing good people to complete
training on a new system before the
final contract is signed.

We often find that companies are
reluctant to send quality people for
training before the system is in-
stalled. This lack of concern for train-
ing frequently spells delay, and
sometimes disaster.

Watteeuw: It’s not unusual for a
firm to spend $500,000 on a system
and then neglect to spend a few
thousand dollars to free key people
and have them properly trained. All
too often firms think the training
they receive from the vendor is
enough. Additional training is not
only desirable but necessary; one or
two hours of training a week is not
good enough.

Animals can be trained to do 4ricks,

but humans must be educated to un-
derstand the system in order to use it

efficiently. Often the vendor train-
ing people are not really aware of the
application and the work environ-
ment of the system, so they train us-
ers in a generalized manner. True
education is teaching the user not
only the mechanics, but also to think
in terms of an electronic system.
When users are educated to think of
the system as it will actually work,
you see rapid strides in adapting the
system to the environment and effi-
ciently utilizing system capacity.

i
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Training continues to be a prob-
lem area for many companies. What
do you advise companies to do to
improve this situation?

Carlisle: Let me try that one. Part of
the problem is that in almost all
cases, the technical planners and de-
cision makers in office automation
are not trainers, nor do they have the
disposition for it. Very often they've
been technical decision makers in
data processing, which compounds
the problem. Basically, they’re used

" to hiring professionals with a proven

skill, for example, programming in
Fortran. They tend to buy people
who are already trained; to them,
training means getting accustomed
to the way “we” do things.

When you move into office automa-
tion, the training problem is com-
pletely different. Users must be
taught to understand the underlvine
concepts. You have to “infect” the
user with these concepts so that
they‘re examined in terms of the us-
er's environment. Here, familiarity
breeds innovation, the innovation
spreads, and with luck you get con-
tinued innovation at different levels
within the user group,

What normally happens is that the
properly “infected” user begins to
train himself. In today’s world, con-
tinual dependence on professional
training is not effective. Companies
can’t hire professional trainers fast
enough to keep pace with the
growth of office automation.

Good consultant trainers, who un-
derstand the need for continued edu-
cation and training, will provide
their clients with the tools to devel-
op this capacity. Firms should be
wary of consultant training compa-
nies that provide “face-to-face”
training that simply teaches people
to type a bunch of letters or send out
a lot of messages. A good consultant
firm will work with acompany to de-
velop procedures and handbooks
that continue the training process. In
our company we use videotapes that
help key users to train other users,

Brignoli: I'd like to comment on
what_Jim ‘has.said. So .often-you:go
out and buy a piece of hardware, let’s
say for word processing. The equip-
ment is demonstrated at a conven-
tion, you make the buy and you send
people off to the vendor’s school for
training. When they get back you're
amazed to find out that they know
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little more than they did after the
initial demonstration. Real under-
standing of the system takes place
when your people begin to learn
from each other. If the group doesn’t
have the tools to continue the train-
ing and exploration process, the cost
goes up, and the real benefits of the
system are either postponed or never
develop at all.

Hannan: To reinforce what Frank
and Jim are saying, an effective con-
tinuous training program must be
based on a body of shared experience
on the system. It takes time for that
body of shared experience to build
up in a company; the cost of gaining
the experience must be figured into
the cost of training. Without that ex-
perience, training can’t be reinforced
and interactive.

Wright: That’s right. Companies of-
ten believe that office systems don‘t
require the kind of documentation
generally found in well-tuned com-
puter systems, The only way to hold
on to that shared body of experience
and effectively use it in training is to
thoroughly document all proce-
dures. Staff turnover alone will de-
stroy office system effectiveness un-

less users can reproduce their shared
experience in .documents and care-
fully constructed training tools.

Any discussion regarding the elec-
tronic office inevitably ends up at-
tempting
should or should not go about mea-

-suring ‘productivity .and how that

affects the bottom line. Can we
measure productivity in terms of
the knowledge worker?

Hannan: Measuring the productivi-
ty of the knowledge worker is a com-
plex undertaking. Paul Strassman at
Xerox Corp. has described some in-
teresting experiments that were con-
ducted there. They've defined,
tracked and measured many admin-
istrative information handling activ-
ities. They tracked information han-
dling functions as industrial
processes, not as undifferentiated
overhead. Needless tosay, this repre-

sents a.massive effort.

On the other hand, Duncan Mec-
Donald at Wang [Laboratories, Inc.]
says that the concept of treating the
office as an information factory is
misdirected. You can’t look at the of-
fice as a place that creates informa-
tion. Rather, the office is a place that

to describe how one-
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processes and communicates infor-
mation. The attempt to manage the
cost of information handling within
this environment in the same way
that you would manage industrial
and agricultural costs is simply not
justifiable.

Carlisle: I know the various posi-
tions regarding this argument, but
companies often insist that you pre-
dict their productivity gains when
considering office automation. The
problemis that most companies have
not defined what they mean by "pro-
ductivity.” :

The first thing that should be done
is to create a task force to study pro-
ductivity instead of technologv. This
task force must examine productivity
in the large context. It must identify
areas where productivity may be
high or low and suggest ways in
which it can be measured.

One of the key aspects of the study
is a very thorough analysis of the
steps needed to develop measurable
productivity standards. Is productiv-
ity worth measuring? What is the
cost of measurement? What can you
expect in terms of a payoff? The task
force must steep itself in the theory
of productivity, paying. particular at-
tention to the many pitfalls into
which traditional time and motion
studies have led investigators.

Independent of these issues; any
productivity study that’s conducted
within the firm must be consistent
with how the firm measures its total
productivity, whether it’s return on
investment, return on net assets,
profit expansion or some other yard-
stick. From this analysis you should
be able to identify some of the criti-
cal indicators. Getting more docu-
ments for the same or less money is
not a legitimate productivity im-
provement. Measuring  work in the
wrong organizational structure is a
worthless exercise.

Brignoli: I understand what you're
saying, but my experience tells me

that cost is an excellent way to mea-
sure the increased productivity of a
certain section or department. If
you're spending less money and pro-
ducing more output, your productiv-
ity actually has increased.

Carlisle: What happens is that man-
agement begins to think in terms of
introducing new technologies with a
specific function in mind and with
great assurance that cost can be
avoided and displaced. Once the
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technology is introduced and more
people begin to use it and see ex-
panded uses for it, however, the use
of the technology logically expands
— or at least there’s pressure in that
direction.

The manager of the department or
unit goes back to executive manage-
ment and says he needs more capital
to buy more equipment and he needs
more people. The controller goes ba-
nanas: “l thought you guys told me
this thing was going to displace some
costs, and now you want more, more,
more.” As a planner and imple-
menter of office systems, my experi-
ence is that if you play up productiv-
ity too strongly, youre painting
yourself into a corner.

Watteeuw: It’s hard to tell manage-
ment that the projected cost benefit
might not be immediately discern-
ible. It's even more difficult to tell
them that the payoff may not come
for five years. But still, they want you
to.calculate the numbers, they want
you to measure.

Hannan: What you're asking, Caro-
line, is how do you instill farsighted-
ness in corporate managers? I don’t
know. It's been a problem that has
been addressed in some of the lead-
ing business journals. A recent article

in the Harvard Business Review sug-

gests that we may be mortgaging the
future by turning over the manage-
ment of companies to accountants
and lawyers. Overconcern for short-
term profits will do just that.

One of the mistakes that firms often

make is equating productivity with.

efficiency and effectiveness. Effi-
ciency and effectiveness can be im-
proved considerably within a knowl-
edge worker’s environment. This is
something that newly hatched MBAs
have difficulty dealing with. A very
simplistic definition of productivity
— output per unit input — just
doesn’t tell the entire story. That’s a
throwback to the early days of the in-

dustrial revolution.
What normally happens when you

install an automated system in an en-
vironment of knowledge workers is
that it improves efficiency and effec-
tiveness, leaving them with more
time to improve the quality of their
output, to be more responsive, to
handle complexity more effectively.’

If the “bean counters” don’t see an
immediate increase in the number of
documents produced for the dollars
invested, they start having doubts
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about the system and its manage-
ment. They never think about the re-
duction of stress on the worker, the
improvement in the quality of their
work life, the long-term payoff in
the quality of the output. Their
method is simply not going to work.
So, Jim, 1 would add to the work of
your task force the inclusion of these
difficult-to-measure payoffs I have
just mentioned.

Carlisle: | think corporate manage-
ment should carefully examine any
automation plan that promises a sav-
ing based on a reduced number of
people. Where will that saving come
from? What's the analysis of that pro-
jected cost avoidance? ‘I need only
this many people, but give me
$100,000 worth of technology, invest
in the training and all of the organi-
zational changes ! am asking for.” Is
my projected saving teal or imag-
ined? I find it hard to feel confident
about those kinds of projections.

What you are saying, then, is that
cost justification is not really possi-
ble. In fact, soft reasons are more
important when you try to sell of-
fice automation to your manage-
ment.

Carlisle: No, “soft reasons” is the
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wrong phrase. Numbers are consid-
ered hard, because they define sim-
plistic situations. The other reasons

. are not soft, but infinitely more com-"

plex. I think it would be much more
accurate to define them as complex
reasons. '

Watteeuw: When you're planning a
move toward automatiorn in the of-

fice environment, there are many-

variables involved — systems inter-
relationships, for example. To come
in and count the amount of paper

flowing across somebody’s desk is so

simplistic that it’s almost ridiculous.
“Well,” somebody says, “if that’s not
enough, we’ll .count the telephone
calls, the amount of paper, the time

. spent in the john, in meetings, at

lunch and then we’ll improve your
productivity.” This attitude is even
more absurd. :

Look at the variables, the time vari-
ables, the competitive strategy of the
company. Does management want
this department to expand or con-
tract, does it expect higher quality
work, does the department need
more training, greater longevity,
lower turnover? These are the impor-
tant variables. These are where man-
agement must look to understand the
long-term value of office automa-
tion. ‘
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Office Automation:
At Which Stage Are You?

By John Rhodes
Special to CW

There is general agreement that of-
fice automation needs to be man-
aged, but few people agree on what
office automation is, and even fewer
know how or why to manage it.

Large companies have been adding
"Office Automation Manager” to
their personnel lists in the last two or
three years. In smaller companies,
“office automation” is being added
to the management information sys-
tems (MIS) director’s job charter.

The situation resembles the early
days of DP, when brand new applica-
tions were being developed; the
hardware had an aura of mystery and
excitement and there was very little
experienced management. Also, like
the early days of DP, there is a dan-
gerous hype for office automation:
People talk about “slashing clerical
costs” and about “integrated MIS
systems’’ .based on word . processors.
These benefits can be true, but they
do not come easily or automatically.

A Staged Approach

The key to successfully introducing
office automation is, first, careful
preparation and, second, establish-
ing clearly defined, limited, phased
objectives. It is useful to think in
terms of a basic number of stages.

In the first stage, the objective is to
contain or reduce cost by improving
repetitive clerical functions. The
technology involved is fairly simple
and management can be handled
through normal office equipment

.-purchasing functions. Most offices in
the U.S. are at this stage.

In the second stage, the obiective
has moved beyond simple cost con-
trol to the improvement of adminis-

Copyright by CW COMMUNICATIONS/INC., Framingham, MA

trative “productivity and perfor-
mance.. For the first time,
consideration is given to whole pro-
cesses, not just single workstations.
The office is viewed as a system. Ad-
ministrative . systems analysis tech-
niques are applied to functions such
as typing, filing and archiving, and
functions such as a typist or a secre-
tary may be redefined. The most im-
portant piece of equipment at this
stage is the word processor.

The third stage is marked by efforts

to manage information. The func-
tions of the documents produced are
analyzed; the ways they are distrib-
uted are improved and streamlined.
Who needs what information, at
what frequency, in what format?
There are perhaps two stages be-
yond this point. In the first, all infor-
mation systems — DP, WP, graphics,

-voice .and..video — .are integrated.
Some pilots of this type exist. The fi-

nal stage is still in the future and de-
pends upon further technological
development. It will probably in-
clude voice-driven input systems,
true plain language programming,
sophisticated communications and
teleconferencing and unforeseen
wonders for a new generation of ad-
vanced business applications.

Each stage is concerned with the in-

troduction of a new technology.
Stage 1 is primarily electromechani-
cal and is based upon efficient ways
of producing and storing words on
paper. In Stage 2, word processing
systems with .magnetic .storage
should replace much of the paper
that now clogs the office.

"In Stage 3, communications are
wedded to office systems. The tre-

Reprinted from COMPUTERWORLD,
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mendous breakthroughs in cost, reli-
ability, flexibility and standardiza-
tion in communications permit
highly effective machine-to-machine
communications at the office level.
Electronic mail can now parallel dis-
tributed data processing. Advances
in voice technology permit far more -
cost-effective uses of communica-
tions links.

Stage 4 links WP and DP, currently
feasible from the hardware view-
point, but requiring much more so-
phistication in data base technology
than presently exists. And Stage 5
awaits improvements in voice recog-
nition and plain language compilers
and improvements in the economics
of broad band communications for
video transmission.

Managing Change

_Each stage requires a different ap-
proach to management. In Stage 1,
management should be primarily
concerned with cost avoidance and
cost reduction. A degree of oversight
is necessary to ensure economies of
scale and bulk purchasing. Central
supervision of communications —
such as mail and message — is im-
portant to maintain overall cost con- -
sciousness.

In Stage 2, the main tasks of man-
agement should be training and sup-
port. Corporate coordination of pur-
chasing is necessary to ensure future
communications compatibility, but
heavy-handed standardization
should be avoided. So, too, should be
faction fighting between DP and
office administration groups for con-
trol.

Wise managers of office automa-

01701.




w 251

OVERVIEW

Page 2 of 3 .

tion, like wise managers of DP, en-
courage users to take control of the
equipment. This leaves the managers
free to concentrate on functional
management, support, consultation
and standards to simplify communi-
cations. A
Good management of Stage 2 also
means easing the fear of change. Sec-
retaries fear being demoted to word
processing pools; managers fear or
resent having to use keyboards.
Helping to anticipate and ease these
worries about changing work condi-
tions can be critical. '
Managing Stage 3 requires coopera-
tive management of technology, par-
ticularly for the integration of tele-
communications, and agreeing on
the basis for managing information.
Successful management - requires
combining end-user responsibility
for automation with corporate re-
sponsibility for the supply of com-
munications utilities.
In addition, because Stage 3 is in-
volved with information, not just
- words or pictures, there are some
.sensitive .issues to be managed. For
example, we must determine the
~ownership of information and an-
swer the questions “who must gener-
_ ate it, who must deliver it, who is ac-
countable for accuracy, and — most
difficult of all — who will pay for
Tit?” '
Stage 4 — fully integrated systems

— has existed in military environ-
ments for many years, but offers few’

corporate examples. Stage 4 is con-
cerned with full integration of all
available information — usually to
assist in the decision process. This,
from a management point of view,
enters the sensitive area of manage-
ment functions, how decisions are
made and on what information.

The most common cause of failure
appears to be the old problem of
technology in search of a use. The
most common cause of success ap-
pears to be the equally old but vitally
important characteristics of good
leadership, participation and support
by top management.

Stage 5 still lies ahead. In-the fu-

ture, where do personal computers .

fit into the management process?
Hopefully, beyond the clutches of
the DP manager. At one firm we
know, a senior systems persor re-
marked, “The trouble with micros is
that users want to use them.” Man-
agement, or at least the professional

systems people, should assist the in-
troduction and ease the frustration of
nonprogrammers in using personal

computers.

If you are a typical Stage 1/Stage 2
company and want to move ahead on
office automation:

« First, get user management — not
technical management — to.set ob-
jectives for office automation and
get those built into the stated busi-
ness plan of the corporation, based
upon stated business priorities, such
as reduced costs. The office is the
most undercapitalized segment of
American business, so some internal
selling will be needed. However, of-

‘Stage 5 still lies ahead. In the fu-
ture, where do personal computers
fit into the management process?
Hopefully, beyond the clutches of
the DP manager. At one firm...a
seitior systems person remarked,
“The trouble with micros is that
users want to use them.”"’

fice automation projects often show
excellent return on investment
(ROI).

*Second, work through pilot imple-
mentations. Successful pilot users

will do all the selling necessary. Pi-~

lots also have the advantages of lim-
ited risk and cost exposure, the op-
portunity to learn how to implement
successfully and the opportunity to

measure ROI before a major capital .

commitment is made.

* Third, introduce better ways of
doing things, not just boxes. Make
the boxes fit the environment, not
vice versa. Concentrate on solving

the human problems involved.

» Fourth, make heavy use of the us- g

ers. It’s their system. The biggest sin-
gle factor for success is user commit-
ment. Any experts involved should
be limited to roles where specialist
knowledge is genuinely needed,
such as overall program planning
and defining requirements and cer-
tain areas of technology — commu-
nications and information manage-
ment.

Uses of History

Fortunately, in introducing office
automation the history of DP pro-
vides for a valuable case study. There
are obvious historical pitfalls to
avoid, such as the overselling of
grandoise integrated MIS; the - be-
nign neglect of communications as
an integral component of a system;
overconcentration on the technol-

ogy and underconcentration on the

business problems to be solved; cor-
porate
tion issues; the high cost of the “Not-
Invented-Here” syndrome.

There are also case ‘studies of suc-
cess: full visibility and participation
by all parties within the context of a
clearly defined and operating deci-

.sion process, stage development con-

trolling risk, analysis and design be-
fore implementation and the use of
pilots,

As the use and acceptance of the
technology matures, office automa-
tion will need to find answers to new
problems.

But let us first solve the problems of
today.

Rhodes is the founder of John Rhodes &
Co., a management and systems consult-
ing firm specializing in banking and fi-
nancial institutions, located in Lynd-
hurst, N.J.
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Primary Type of implementation

Use of electromechanical devices on a one-to-one
basis to reduce/eliminate clerical activities
(microfilming archives).

Usas of advanced elactronic devices (word

Primary Objective
Clerical cost containment

Stage

1
introduction

2 ’ improve cffice productivity

Mutti-
Functionsi
Devices

processors), again on a casa-by-case basis,

3 Improve management
integrated productivity
Computer-Driven

Systems

Develop techniques to speed up information
movement (ekectronic mail) and information

managemant.

4 Directly support planning
Advanced and decision processes
Automated MIS

Implement integrated information systems (all
neceasary information can be assembled whenever

needed.)-

5 Yo be determined; but
“Office of the includes:
Futwre" = Integration of inter-
corporate processes.
. nead for pecsonnel

Figure 1. Office Automation Phases

Stage

Primary Technology/
Technological Objective

Examples of Types of
Equipment

Introduction

Paper communications; paper storage
objective is to reduce paper

. Magneiic card typewriters
« Plain paper copiers

Systems

handling costs. o Microfilm
2 Paper communications; some nonpaper ¢ Word processors
Muiti- storage; objective is to limit the ©« Advanced copiers
Functional use of paper for storage and * Advanced voice systems
Devices communications. » Advanced office designs
3 Electronic storage and communi- + Communicating WP
Integrated cations; objective is to integrate « Electronic Mail
Computer- communications into discrete « Some integration of
Driven office systems. WP and DP

.

Digitized voice system
Distribution of personal computers

-

4
Advanced
~Automated
MIS

Muitiple media; objective is to make
all forms of information
{graphics) available on-kne.

Full integration of WP and DP
"War room’* decision support
Significant use of remote video
Elimination of most paper flows

5
"Office-of-
the Future"

Objectives include electronic
substitutes for travel and
elimination of computer *"programming.*’

Voice-driven systems
Advanced video applications
Plain language programming

1

Figure 2. Office Technologies
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The Rocky Road to Office Automation

On Coutse!

By Ann Dooley
) Special to CW

Navigating through the. seas of
office automation (OA) during
1981 was essentially a matter of
trial and error for both prospec-
tive users and OA vendors. The
OA onslaught has been a subject
of discussion for several years. But
it was not until 1981 that OA be-
came a reality for these prospec-
tive users and a major factor in the
marketing strategies of OA ven-
dors.

As with any young industry,

problems exist. Promises are made
and not necessarily kept. Users are
confused or frightened about the
new technology and its potential
effect on their jobs. Organizations

" are grappling with integration,
cost justification and implementa-
tion procedures with the certain
“knowledge that efforts in these ar-
eas are just beginning.

Most users are still hovering at
the brink of OA. A few large firms
have implemented pilot studies —
and even fewer have installed
some sophisticated systems. But
OA remains a buzzword to many
companies that have, to date, lim-
‘ited their commitment to imple-
menting word processing in spe-
cific departments.

A recent survey of nearly 400 -

Computerworld readers illustrated
the status -of OA during 1981 and
shed some light on areas that will
concern users over the next year.
The results look promising for
OA’s future. Most respondents —

nearly 72% — are now using some
form of an OA system in their
companies. Of the remainder,
51.9% are exploring the possibili-
ty, 11.1% are currently evaluating
applications, 8.3% are evaluating
vendors and 2.8% are waiting for a
system to be installed, There are
some holdouts to the technology,
however. Nearly 42% of those 6%
not currently using OA tech-
niques do not expect to venture
into the OA arena in the foresee-

able future.
In 1981, OA seems to have stayed

within the jurisdiction of most or-
ganizations’ technical branches.
More than one-third (36.3%) of

those departments charged with -

operating their company’s QA sys-
tem ‘were in the-DP/management
information systems (MIS) sector.

End-user departments were most
frequently responsible for operat-
ing their own systems. The admin-

istration department came next

with 14.9%, followed by the WP
department with 9.3%:. The DP/
MIS department was also the over-
whelmingly favorite chosen for
planning and implementing auto-
mated office procedures in a com-
pany, with nearly 50% of the re-
spondents indicating this to be
true in their company.
Participating user departments
and administrative departments
were judged equal in responsibil-
ity for implementation and plan-
ning, while 20% of the respon-
dents indicated that a centralized
interdepartmental committee was

ov 258
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given the responsibility of plan-
ning and implementing OA in
their company. :
The primary concern about O
on the part of the respondents —
mentioned by nearly 50% — relat-
ed to hardware/software capabili-
ties. Cost justification was the sec-
ond major concern, mentioned by
44.5% of the respondents. Incom-
patibility of equipment was the
third most frequently mentioned
concern among.the respondents
followed by concerns over service,
implementation procedures and

. vendor selection. People worries

also drew some response with the
difficulty of selling management on
the need for OA and selling staff on

‘the usage being mentioned by large

numbers of respondents. Local-area
communications networks were list-
ed as a'major concern by the respon-
dents, who also expressed a fear over
equipment obsolescence.
Respondents indicated that the OA

‘equipment already in use in their or-

ganizations included integrated
computer systems followed by stand-
alone word processors, intelligent
terminals and clustered word proces-
SOTS.

What will their major purchases be
next year? Top choices for additional
equipment will follow along the
same lines as the current top in-
stalled base. Integrated systems, in-
telligent terminals and stand-alone
and clustered word processors are
seen as the most frequent additional
purchases with computer graphics
coming in fifth place. Among new

Copyright by CWN COMMUNICATIONS/INC., Pramingham, MA 01701.

Reprinted from COMPUTERWORLD.
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35—
Plan to Plan to
Currently Purchase Purchase
Use Additionsl New
Integrated computer systams 89.2% 12.5% 52%.
Elsctronic mail 16.8 3.5 i 8.4%
Word procsesor — stand-alone 54.1 10.5 9.9
Word processor — custered 308" 8.1 ' 8.7
Teleconferancing 14.2 8 3.2
Computer graphics 238 6.4 84
Micrographics 16.9 3.8 35
Local networks 26.5 3.8 8.7
Records management 20.6 1.2 - 7.0
Facsimie 26.2 28 28
Management workstation 8.4 28 49
OCR 10.5 1.5 4.1
Intsligent terminals 37.2 10.2 : 7.3
inteiiigent copiers/printers 14.2 2.0 T A4
Relational data base software 18.9 23 102
Private phone systems (l.8. PBEX) 37.8 3.8 55
Cw Chant

Current Usage or Purchasing Plans for OA Equipment

purchases, relational data bases came
in first, word processors will be
bought in high numbers and com-
puter graphics and intelligent termi-
nals will be among the top choices
for new purchases (see related chart).

Most of the survey respondents
viewed automating the office in fair-
ly simplistic terms. They considered
OA techniques as a means of auto-
mating manual procedures, reducing
paper or increasing productivity
without having any definitive idea
of how this is to be accomplished.
Others saw OA in terms of technol-
ogies — electronic mail or WP, for
example — rather than in terms of
what OA can mean to the end user
through specific applications.

Orne of the major stumbling blocks
to widespread, efficient implementa-
tion of OA is the lack of equipment
standards. Users who began imple-
menting OA, department by depart-
ment, are increasingly concerned as
they discover that equipment is in-
compatible and incapable of commu-
nications. An - International Data
Corp. (IDC) report “Office Automa-
tion: Blueprint for the ‘80s” stated
that 88% of the companies it sur-
veyed are experiencing problems

due to the lack of standardization..

This problem will continue for the
farseeable future, with more compa-
nies running up against the dilemma
in 1982.

Most pilot projects implemented
during 1981 were in WP applica-
tions, followed by electronic mail
and then WP interfaces with the host
computer, electronic filing and docu-

troduced. Some were

ment retrieval and micrographics in-
terface. A number of pilot projects
were started this year and as many as
30% of all U.S. companies initiated
project planning, according to Wal-
ter Ulrich, president of Walter Ulrich
Consulting.

As user needs for information in-
creased, OA conferences proliferated
during the past year. The buzzwords
heard at every conference dealt with
increasing managerial effectiveness,
reducing the cost of performing of-
fice functions and increasing white-
collar productivity. The problems us-
ers were most eager to learn about

included resistanice to change by

management and staff, cost effective-
ness and educating management on
the benefits of automating the office.

In 1981, the beginnings of a power
struggle over who would control the
OA process began. Should it be un-
der the jurisdiction of administrative
department personnel who are most
frequently knowledgeable about
their organization and dealing with
people, or the DP/MIS department,
which understands and can imple-
ment the technology? The question

will not be solved during the next

year and will probably rage on for
several more years until OA becomes
more firmly established in individ-
ual companies.

Technology Trends

New technology proliferated this
year as product after product was in-
even an-
nounced on the same day and at the
same hour. Some analysts fear that
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vendors are concentrating on mak-
ing these announcements rather
than on selling office products that
can be made immediately available
to users. “Everyone’s in it — it’s not
just a hot market, they're in it for
their survival,” David Terrie, IDC’s
manager of QA services, stated.

Technological development in the
OA sector is increasing so fast that
users have a hard time staying on top
of new products, let alone starting to
set realistic implementation strate-
gies.

Technological breakthroughs to
watch for in 1982 and beyond will
include alternative input devices
such as the Xerox Star Mouse, tran-
sient menus that quickly appear at
the push of a button, on-line tutori-
als, nonprocedural languages and
friendliness in systems, according to
Caroline Watteeau, vice-president of
Office of the Future, Inc. in Gutten-
berg, N.J.

High-level programming lan-
guages like Pascal, Unix and Xerox’s
Mesa will become more common-
place. Desktop laser printers — some
from the Japanese companies.— and
new print technologies will be more
prevalent. More powerful personal
computers will begin to gain in-
creased attention. And almost all top
private branch exchange (PBX) ven-
dors introduced an integrated voice/
data feature that enables PBX to sup-~

port low-volume users for electronic
mail, according to Ulrich, who rated
this as one of the most 1mportant
events in 198].

Low-cost terminals proliferated, en-
abling the low-frequency user to se-
riously consider them,; another im-
portant 1981 landmark. Reducing
costs to a generally affordable level
will open up a threshold market, ac-
cording to Ulrich. Low cost is more
important during a start-up phase
than high functionality in order to
gain widespread interest, the Hous-
ton-based consultant stated. Printer -
costs also dropped dramatically,
which correspondingly reduced the
price of stand- alone systems, IDC’s
Terrie said.

A number of coaxial cable local-area
networks were announced with
Wang Laboratories, Inc.’s Wangnet,
attracting a large amount of attention
when it entered the competitive fray
against Xerox’s Ethernet.

Confusion and controversy con-
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rning local-area networks abound-

« in 1981, Local nets were the buzz-
words of 1981 and will probably
hold that title in 1982 as the battle
between baseband and broadband
technology continues to rage. Nine-
teen hundred eighty-one was sup-
posed to see Xerox’s Ethernet local-
area network become a defacto
standard and it is significant that it
has not been accepted.

Instead of the cooperative environ-
ment Xeroax hoped would develop,
an intensely competitive and uncer-
tain environment exists and will
probably continue to do so for the
near future. IBM is also expected to
announce its local-area network
strategy in the first portion of 1982.

The hesitancy to accept a standard
has deterred growth in the industry,
according to Melody Johnson, an an-
alyst at Kidder, Peabody & Co., Inc.
in New York. Large companies that
are change agents are adopting a
wait-and-see attitude about local
nets, she stated.

For the user, this means that there

.'! be no simple solution. Users will

:ve to survey all of the alternatives
- :id possible repercussions.

In 1982, integration will continue
to be a major factor in the industry

OVERVIEW

with more voice/text message sys-
tems being introduced or enhanced.
Companies will begin to implement

integrated communications net-
works in which one line shares
voice/data/text.

Some analysts speculate that AT&T
will play a greater role next year in
OA. IBM is expected to continue in a
dominant position and Exxon Office
Systems, which had a disappointing
year in 1981, will see the same thing
happen in 1982. Datapoint Corp.
should continue to show a strong
presence, according to observers.
Wang, according to analyst Ulrich,

did a “dynamite” job in terms of de-

livering products in ‘81 and will con-
tinue to play an important role in '82.
The outlook for both NBI, Inc. and

CPT Corp. appears optimistic since
both companies ofter shared-re-

source systems as well as stand-alone
products, according to Kidder Pea-
body’s Johnson. These companies
can exploit the small and medium-
size markets that the larger vendors
are bypassing as they strive to attract
Fortune 1000 users. However, com-
pletely stand-alone vendors must
carve out their own niche in order to
survive, she noted.

According to johnson, some lead-
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ing-edge products that appeared on
the scene this year included Wang's
audio workstation.and voice message
system, the Xerox Star and the Data-
point laser printer. By rushing into
the OA marketplace, major vendors
are legitimizing it in the eyes of us-
ers and also admitting to themselves
its true dollar potential, Johnson re-
marked. Video disks, which were just
gaining attention on the OA scene in
1981, are expected to emerge and be-
come more of a reality in 1982.

The proliferation of low-priced
workstations is expected to continue

next year with more tested versions
on the scene. The professional work-
stations like the Star and Wang’s Al-
liance were significant beginnings,
most analysts agree.

Next year will see large amounts of
effort going toward research and de-
velopment and pilot projects rather
than in placing large orders for
equipment, according to Boston ana-
lyst Thomas Billadeau, president of
Automated Office Systems.

Ann Dooley is editor of Computer-
world OA at Computerworld.
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The possibility of reducing total busi-
ness costs by 20to 25 percent, improv-
ing productivity, having vital informa-
tion at his fingertips, and being able to
communicate instantly to any one of
the 9000 other offices in his corpo-
ration have been intriguing incentives
for Pat McHenry, atypical American
manager, to investigate the so-called
“office ofthe future' movement.

§ uring these
RARMNES Dastfew
years, since thefirst "' Of-
ficeofthe Futurearticle
was published. count-
lessarticleshavebeen
written and speeches
given onthe topic of of -
fice automation, but few
ofticeshave made major
progressin implemen-
ting thisideal. Vendors
of electronic officetech-
nology continueto sellincreasingly
more sophisticated systemsto.organi-
zations, thus advancing office technol-
ogy. But eachinstallation of this equip-
mentis just a small step toward the total
integrated information systems com-
prisingatrue "office of the future” con-
cept. Offices are still people-intensive .
entities with secretaries, clerks, and
managers working toaccomplish the

OVERVIEW

Pat's first exposure to this new con-
cept came when Business Week (in
1975)carried an article entitled ' The
Office ofthe Future. " This article
sought to portray what a future office
might resemble ifthe powers of tech-
nology were put to work to solve the
problems ofthe office. The futuristic
scenario describes how an executive
seated ata TV-like display can call up

The Office
of the Future:

Managi
the Chagnu;ges

By Dr. William H. Baker and
Dr.Harold T. Smith CAM.

pace. This article willidentify a number
ofdriving forces behind the trend to-
wardthe automated office of the future
and will also describe several restrain-
ingforces holding itback, We will also
focus on specific actions that should
be taken by managersto move wisely
toward a smooth-functioning auto-
mated office.

administrative responsibilities of the larg- Driving Forces

erorganizationsthey serve. Increasing
workloadsand rising labor costs make
itimperative thatthe trend toward the
adoption of automated technology in
the office continues atan accelerated

Reprinted By permission of

Atleastfourdriving forceshave
beenidentified as being the major stim-
ulants behind the movement toward
the automated office of the future: (1)
high office costs, (2) low productivity,

EXCHANGE, a publication of
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information, compose documents.
transmit and receive messages. and
performmany other office activities
electronically. In this system, data pro-
cessing computers, word processors.
telecommunication devices, and other

" equipmentall work togetherin anin-

tegrated fashion. It is a true utopian
working environment compared to the
offices oftoday.

(3)increasedinforma-
tion needs. and (4)
more powerful and
useful technology.
High Office Costs.
Many decades ago,
beforebusinesses had
grown to their present
massive size. before
widespread govern-
mentalintervention
into business. before
the advent of com-
puters, and before the trend toward
service industries, the functions per-
formed by the business office were
rather insignificant when comparedto
today. Governmental reporting re-
quirements were limited. Information
processing was performed by human
labor assisted by a few simple office
machines. Business organizations
were much smallerandwere much
more product oriented rather than ser-
vice oriented. Hence, the number of
blue-collar workers farexceeded the
number of white-collar workers.
Asbusinesseseniarged and as the
demands for greater information and

The School of Management, Brigham Young University, Provo, Utah 84602.
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The annual cost
of office information
workers was $800
billion in 1979, and is rising
atarateof12to15
percent per year. If left
uncontrolled, these costs

could reach $1.5 trillion
per year by 1990.

suppon services provided by the office
increased, the gap between thenum-
“bers of blue-collar workers and white-
collarworkers began to narrow. In
1979 the number of ''information
_workers' surpassed the number of
“noninformation workers'' in our work
forceforthefirsttime.

The annual cost of these information
orofficeworkers was estimated at
$800 billionin 1979, and these costs
arerising atarateoffrom 12to 15 per-
centper year. If left uncontroiled, these
costscould, by 1990, increase to $1.5
trillion peryear atthe present rate! Of
these costs, about 75 percent are hu-
man costs~only 25 percent are ap-
pliedtosupplies, capital equipment,
and overhead. .

Qfthetotal personnel cost, approx-
imately 75 percentis formanagers,
professionals, and other knowledge
workers; theremainder represents
clerical costs, When the capital equip-
mentinvestment rate—the amount
spentforthe workers’ tools—for cleri-
calworkersis compared to those of
factory workers and farmers, some

rather startling differences are found. -

The averagecapital equipmentin-
vestmentrate for each factory worker
i5$24,000; for each farmer, $35,000;
andfor each clerical worker, $2,000.

Officecostshaveinthe pastgone
relatively unncticed by top manage-
ment. Their attention has been typi-
cally focused onincreasing productiv-
ity in manufacturing and on increasing
sales volume. With the high office
costs of today and with the current

" economic difficulties, however, top

managers are beginning tolook more
carefully at their office costs and are di-
recting some efforts toward reducing
themwherever possible.

Low Productivity. Productivity of of-
fice workers overthe pastseveral dec-
ades has stayed relatively constant. An
intriguing contrast can be drawn be-
tween office worker productivity and
the productivity of farmers. The per-
centage of the total U.S. population en-
gagedin farming activitiesin 1930 was
24.9.8By 1977, thisfigure droppedto .
3.8. The following productivity figures
illustrate some of the increases expe-
rienced by American farmers:

Fromtheearly 1950s tothe mid-
1970s, forexample, the annual aver-
ageyield of corn leaped from 39.4 to
87.1bu, peracre, wheat from17.3 to
30.4 bu. peracre, potatoes from
15,100t0 25,800 Ib. peracre, milk
from5,400t0 10,6001b. percow, and .
eggsfrom 187 to 234 perlaying chick-

en. Atthesame tirhe, the man-hours
necessary to produce each 100 /b. of
chicken broilers dropped from eight to
one.' .

Toincrease output of the office,
most organizations have simply hired
more office workers rather than finding
new ways to make the existing work
force mare productive. (Itisinteresting
tonote, in connection with agriculture,
that “‘while the number of farms and
the farm population have plummeted,
the number of employees atthe Agri-
culture Departmenthas grown tike
weeds. In 1930 therewere 26,050 em-
ployees, 98,694 in 1960, and 127,497
in 1977."9) With current productivity.
concernsin mind, today's managers
arebeginning tolook toward tech-
nalogy as an aid to make their office
workers more productive.

Mare Information Needs. Animpor-
tant factor inthe growth of office ex-
pensesis theincreasing amount of in-
formation available and theincreasing
need for more, or atleast more se-
lected and relevant, information. With
the mountains cf information created
by computers, the many duplicates of
documents that aremade in large and
complex organizations, the volume of.
new information created by those en-
gagedin research and development,
and the reporting requirements of gov-
ernment, information has truly become
an expencive resource. The White
House Ofiice of Management and
Budget hasindicated that the federal
government ‘'has about 5,000 report-
ing requirements to which business,
recipients of federal aid, and the gener-
al public must spend a total of 786 mil-
lion hours ayear responding.’? Add to
these requirementstheneedtohave
large amounts of information available
justtostay compaetitive with other or-
ganizations in one'sindustrial line.

Itisironicalto note that computers
have helped to answer the call for more
and better information, butatthesame
timethey have created more informa-
tion management problems. Atleast
one persan has suggested thatwhat
weneednow is not more management
information but rather more informa-
tion management.

Advanced Technology. Computer
development has accelerated during
the past 30 years at a rapid pace while
related costs have rapidly decreased.
Forexample, the speed of state-of-the-
art IBM processors was 2,193 multi-
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plications per secondin 1952 and
239,120 multiplications per secondin
1979. In contrast, the monthly rental
costof storing one million bytes of data
was $221,867in 1952 and $4301in
1979.¢

Advancing electronics technology
has hadamajorinfluenceonall areas
of information processing and man-
agement. Data processing, word pro-
cessing, reprographics, tele-
communications, and records
management have ail seen micro-
processor and computer technology
autormate many functionsthatwere
previously manual routines. In addi-
tion, these administrative services are
being mergedintointegrated systems,
and boundaries between these areas
are fading. Advancedtechnology of-
fers all aspects of information creation,
processing, retrieval, transmission,
andstorage in multifunction systems.

New systems, now only onthe draw-
ingboard, will offer greater information
management capabilities, greater ease
ofuse, less reliance on paper, im-
proved compatability between sys-
temns for greater information transmis-
sion capability, and greater
miniaturization of system components
to ease space demands, reducecosts,
and make technology available to
more workers and managers.

Restraining Forces

With all these pressures on the pres-
ent-day business office, one might
wonder why movement toward the fu-
ture automated office has not been
more accelerated. Inreality, there are
many pressures andforces that work
against the adoption of office automa-
tion andwhichslowthe trend toward
automnation. Let us examine afew of
these opposing forces thatseemto be
most prevalent.

Fearof Change. Manybusiness
people are fearful of new office tech-
nology because they suspect that their
jobs might be jeopardized or that the
benefits of the systerm might be more
than offset by unanticipated dis-
advantages. Workers and managers
have learnedto perform their work us-
ing manual methods, and they areable
to keep their work somewhat under
control using these methods. They feei
that automation would introduce new
and complicated methods of per-
forming work, that they would lose
control of their own situation, that their

OVERVIEW

social relations on the job would be dis-
turbed, andthat their job requirements
would become more complex and diffi-
cult. Whether these fears are justified is
notthe majorpointhere. The pointis
that workers and managers feel the
way they do, and, to them, the prob-
lems are real. Until these anxieties can
be eliminated or greatly supressed,
fear of change will continue to deter the
implementation of automationinthe
office.

Disorganization and Lack of Stan-
dardization. Business organizations
have generally experienced a great
deal of prosperity throughout the post-

-WorldWar li years. As aresuit, man-

agement of growth has been one of
theirmain problems. Addedto the rap-
id growth problem is the problem of
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agingtheirinformation. Such acondi-
tion is similar to an octopus witha brain
in each tentacle.

Because of this widespread dis-
organization, the process of con-
verting to automation presents a major
challenge of (1) finding out what differ-
ent branches of a company are doing.
(2) determining standardized pro-
cedures and policies for the entire or-
ganization, (3)implementing the stan-
dard procedures company wide
(including the difficult task of getting
people to change), and (4) implement-
ingautomation. The difficulty of getting
the "company act'' together before
automation can be pursuedtendsto
cancel many automation conversions
that would otherwise be undertaken.

Lack of Management Awareness.

What we need now ..
is not more management

information butrather

more information
management.

managing information—the bulk of
which is written on paper. All phases in
the life ofinformation—creation, repro-
duction, transmission, utilization, stor-
age, retrieval, and destruction—have
been largely restricted to the paperme-
dium. This paper-management condi-
tion has resulted in such problems as
excessive reproduction, cumbersome
and costly transmission, costly and
space- consuming storage, slow and
disorganized retrieval, and an overall
lack of centralized control. It has be-
come common for different branch of-
fices of alarge corporation to follow
different business procedures in man-

-than on cutting office costs. Even

Business managers have experienced
awareness problemsin twomajor
areas—office costs and technological
capabilities. Because they have not
been aware of the real costs of the of-
fice element of their organizations.
managers have focused more atten-
tion on improving products and sales

today, most topmanagers have no
idea of the percentage of their costs
going to fund office operations.
General managers have also been
unaware of the capabilities available in
modern automated equipment. Trade
magazines addressed to adminis-
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trative managers have been effectivein
explaining currenttechnological ad-
vances. but magazines going to non-
administrative managers generaily
have not carried thismessage well.
Consequently. most managers have
Iittle understanding of how automated
eguipment can provideat least partial
solutions to many of their management
problems.
Expensive Equipment. Even
though the costof automated equip-
menthas been decreasing, mostauto-
mated equipment still representsa
large outlay of funds. and many man-
agersare notyet convinced thatthe
benefits of the equipment outweigh the
costs. Managers are frequently heard
to ask. "Why buy a $12.000 word pro-
cessor when i cangetby witha $1.000
glectric typewriter?"’ The expense of
equipment is especially significant dur-
ingthe early marketing phaseofanew
" technological advancement—when
the vending company istryingto re-
coverthecostsincurredin the re-
search and development of the prod-
uct. Asthese costsarerecovered. and
ascompetition from other vendorsin-
creases. the prices of the equipment
begin to fall. thus partialty offsetting the
impact of price as a deterring factor.
Equipment Not User Oriented. Most
of the automated equipmentin-
troduced during the last 25 years has
notbeentruly “useroriented.” Equip-
ment has been cumbersome and com-
plex to operate, inflexible initsoper-.
ation, and unforgiving of human
weaknesses. Asaresult, users have
beenforced to change drastically the
way they perform their work. In many
cases. usersare able to getmore infor-
mation with automated equipment, but
itisnotalwaysthe rightinformation, in
therightformat, or atthe right ime.
Much of the automated equipment
has also resuited in a sort of ''assem-
bly-line’" approach to performing of-
fice tasks. and the work of many em-
ployees has become routine and void
of real challenge. Consequently, moti-
vation of office personnel has become
asignificantfactor, and turnoverrates
have increasedin many cases.

Implications for Management

Oriven by the needs of managersto
make the office function more effi-
ciently and by improved technology,
theofficeofthe future movement is
pressing forward. The restraining
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torcestend to slow the movement
while human beingsand technology
make necessary adjustments to each
other. Some people seeoffice automa-
tionas a paragon to solve all cost, pro-
ductivity. information. communication
andother problems. In reality, office
automationis merely atool that will be
only as effective asthe managers and
office workerswho useit.
Adopt Automated Office Systems.
Eachorganization. asa part of its total
organizational planning effort, shouid
investigate the feasibility ofimplement-
ing automated office systems. Strate-
gic planning efforts should produce a
long-range planning document which
incorporates statements of policy con-
cerninginformation anditsuse asa vi-
tal resource within the organization.
Such strategy developmentand high-
level policy making denote that senior
management has an obligation and an
opportunity to make sure that the new
toois of office autornation and informa-
tion resource management serve the
organization's bestinterest.
Theappointment ofa member of top
managementtooversee thein-
vestigation and implementation of in-

forrnation processingis vital because -

the new system will require decisions
that affect the total organization and
will change the way it dogs business.
Also. very large commitments of re-

- sourcesarelikely to berequired. The

appointed manager will be an informa-
tion resource person to the senior
managementcouncilsofthefirm. Asa

" generalist, this person will have a rela-

tively small support staff of tech-
nologists who provide needed exper-
tise. Atthe recommendation ofthe
seniormanagement member heading
the group. task forces and possibly a
steering committee will be appointed
asneeded.

Based oninformation obtained by
the task forces, recommendations for
strategic implementation steps and
policy will be referred to the steering
committee or to other executive coun-
cils or decision makers. The primary
pointisthat regardless of whatimple- .
mentation strategies are used, senior
management should assume responsi-
bility for the planned introduction of of-
fice automation. The wise manage-
mentof this process will show great
benefits for the organization.
Investigate Real Information
Needs. Possibly even moreimpor-
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tant than the methods of processing,
storing, retrieving, and transmitting in-
formationis the process of identifying
the realinformation needs of an organ-
ization. Some of the pertinent ques-
tionsare;

e Whatinformationis essential forvar-
ious individualsin theorganization?

e What additional informationis help-
fuland should be provided if conven-
ientand not too costly?

e Whatinformation can be eliminated?
o What formats and summary levels
should be provided for various individ-
uals?

& Whereisinformation needed. and
where should it be processed and
stored?

® Who needs copiesof reports, forms,
and correspondence?

o Whatmaterials should be filed, and
what materials should be destroyed?

® How caninformation bedisplayed
and highlighted to make itmore read-
able, understandable, and useful?

¢ Whenwould estimates be adequate
in replacing actual figures?

¢ When areinformation items

. needed?
- Solid answers provided to these

questions by peogple who-use the infor-
mation provide the basis for any pro-
gram to manage—not [ust process—in-
formation. Some real payoffsin
effectiveness will resultto organiza-
tionsthat make a serious effC rtin this
regard. This processis important. but
very difficult. One giant oil company
commissioned a task force a number of
years ago to investigate its real infor-
mation needs. Soon the group turned
away from the question of what infor- .
mation is needed to address the more
readily answered question of how in-
formation can be better processed. To
date the group has not returned to the
more difficult question of identifying its
real information needs.

Generally. managers and other per-
sonnel should receive only thatinfor-
mation for which a need-to-know re-
quirement has been established.
Electronic mail systems and office au-
tormation in general may tend to move
us away from this objective. With new
office systemns people find that they
€an communicate more gasily thanin
the past; therefore, they tend to com-
municate more information, more fre-
quently, more widely. Tygpically. how-
ever, higher level managers need less.
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information, notmore. They need good
summary information with a backup of
afew salient points. Also, according to
management theorist Henry Mintz-
berg. they tend to rely very heavily on
“soft"" information. Softinformationin-
cludes opinions, rumors, feedback on
ideas, tidbits about customers and
competitors. etc., as compared with
hard data such as salesfigures. cost of
goods sold. inventory volume. and
similar financial and quantitative infor-
mation.

Astudy to determine the real infor-
mational needs ofthe organization
should beinitiated. The person ap-
pointed to head thistask force should
be accountable to top management.
Line personnel should be involvedin
the identification of real needs. format.
and time requirements for information.’
The administrative managerisinan ex-'
cellent positionto assume thisrespon-
sibility.

Organize Administrative Support
Teams. Aconsistentfindingamong-
office studiesisthat managers and
professionals spend 20to 25 percent
of their time performing routine clerical
activities. These tasks could easily be
delegatedtoanadministrative support
team member making only one-third
the salary of the professional manager.
The head of such asupportteamcan
work directly with the executive or pro-
fessional in an administrative assistant
capacity. People with various special-
1zations in administrative skills reportto
the administrative assistantand per-
formneeded services. Forexample.
one person witha combination of busi-
ness communication. journalism. pub-
licrelations.and orEnglish skills
might be in a better positionthanthe
executive to compose a messageto
stockholdersora lettertoanirate cus-
tomer. Perhaps a person with good li-
brary skills might be able to obtain nec-
essary facts or figures neededfora
systems proposal. and a quantitative
specialist could develop andinterpreta
needed econometric model.

The use of such support personnel
could operate inamanner similarto a
surgical teamin which each person
has highly specialized functions to per-
form. The highly skilled surgeonis paid
to make important decisions and to
perform the critical strokes of the scal-
pel while otherteam members handle
the more routine functions.

Use Proven Management Tech-
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niques. Thelast. and possibly the
mostimportant, implication forman-
agers who desire to improve the effec-
tiveness of their operationsisto contin-
uetoapply triedand proven effective
management techniquesthat have
produced good results in the past.
Some examples of these programs are
management by objectives. job enrich-
ment, team building. motivation pro-
cedures. communication techniques.
and employee selection. As new per-
sonnel approaches. such as quality
circlesandassessmentcenters are de-
veloped. they too should bein-
vestigated.

Conclusion

Effective management producesre-
sultsthrough people. Inhealthy organ-
izations. employees work hard and do
their bestbecause they feelateam

spiritand because they wanttosee the
organization succeed. These empioy-
eesprobably have engaged in open.
two-way communication with their
managers. These employeesalso have
probably beeninvolved in making de-
cisions about changes that affect
them. Successis likely to be obtained
giventhiskind of healthy organization- .
al climate with or without automated in-
formation processing systems The
ideal istointerjectimproved andauto-
mated systems into such well-man-
aged organizations. =
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Some people see
office automation
as a paragon to solve
all cost, productivity,
information,
communication, and
other problems.
In reality, office
automation is merely
a tool that will be only
as effective as the
managers and office
workers whouse it.
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Automate the Business Office-

how and when?

C.E. WHITE, Executive Editor

TRADITION IS MORE THAN
A SONG

Close questioning of manufacturers

involved in production of equipment

commonly associated with automating
the business office, reveals that accept-
ance of the changes offered quite
often falls on deaf ears, particularly
the ears of old-line managers. Whether
a manager feels that sitting before a
keyboard is demeaning or whether he
feels reluctant to put people on his
staff out of work, is immaterial. His
training was along conventional lines
using conventional staffing and, until
he is replaced by the coterie of young,
ambitious, and electronically-trained
would-be managers, resistance to auto-
mation will persist.

There should be no surprises here.
Wasn’t it just about ten years ago that
we were told that the home of the fu-
ture would have many wonders with
the advent:of.cable communications —
a daily newspaper printed on the pre-
mises, grocery ordering {rom selected
bargain lists on the TV screen, bank
accounts manipulated from home key-
boards, entertainment and transporta-
tion tickets readily ordered via the
cable station, etc., etc.? I don't have
these things at home, and in business I
still refer to my personal reference
library for data although I admit to
secreting my slide rule when I found
my seven-year old grandson perform-
ing mathematics on his home pocket
calculator.

Let’s face it — the old line, al-
though passing, is still very much
involved in conservatism and, unless
engaged in business functions requiring
exchange of voluminous data, cannot
justify replacement of human assist-
ants for a cold impersonal machine.

Perhaps Brancatelli in his Newsweek
article* said the whole thing in the
article’s title “Automated Office: Af-
front to Tradition?” Perhaps we
should, as his reference sources put it
— make terminals a fringe benefit. If
it’s as easy as that, why is it taking
(as quoted in the article) Continental
Nlinois Bank so long to integrate the
new technology into its Chicago home
office? They started in 1978 and ex-
pect the changes to be evolving for
4-7 more years in the future.

According to 1.J. Connell®. there
are three areas of concern when view-
ing the office of the future. These are:
1) productivity, 2) technology, and 3)
people. Let’s take the third concern
first for, as he says:

*. .. the biggest problem of them
all . ., is behavioral. Qur goal is to
improve the productivity of the mana-
gerial and professional work force,

-using-the -tools of -technology to-ac-

complish that objective. The problem
is that managers resist technology .. .
for a number of reasons , , . fear of the
unknown, fear of looking bad, fear of
making errors . . . when we talk about
the great capabilities available in new
office technologies, we find ourselves
facing the perception . ., that tech-
nology inhibits creativity and forces
one into a box,

“How can managers and profes-
sionals be persuaded to take advantage
of the capabilities of new technol-
ogies? (They) will accept new systems
if they perceive that the system will be
benefit them . ..

“In many companies, efforts to
utilize the capabilities of new tech-

“‘Avl,‘\tomated Ofﬁcé: Affront to
Tradition,” Newsweek, 11 May 1981,

nologies to improve office productiv-
ity are being stymied, and in some
cases have come to a virtual standstill,
because of disputes as to who should

lead the way. The combatants are EDP

personnel versus non-EDP personnel,
and word processing is usually the

pawn. In the process, the participants

in these jurisdictional disputes do a
terrible disservice to their companies
because, while the battle goes on, the
cost of office operations continues to
rise unchecked. I believe that once
senior. management learns of the stakes
involved, those. who are letting their
personal ambitions interfere with ef-
forts to improve office productivity
will find themselves out in the ¢old.

“The second people problem arises
from the use of the term office auto-
mation, It is an unfortunate term be-
cause of its implication that we are
al] going to become automatons. It
also puts the emphasis in the wrong
place. The goal is ot to automate the
office, The goal is to improve office
productivity, using every tool and
every technique we can find to achieve
that objective. Further, office automa-
tion is being used as an umbrella term
to group together certain office tech-
nologies like word processing, micro-
graphics, reprographicsand embryonic
forms of electronic mail. The defj.
nition excludes computers and most
forms of telecommunications. How-
ever, the Dffice of the Future is one
in which all technologies are intercon-
nected and subordinated-to integrated
telecommunications networks. Estab-
lishing separate categories of technol-
ogies at this stage may postpone the
trauma of facing up to the implica-

‘tions of networks. It also will post-

pone the achievemeni of any real
benefits from the use of new tech-
nologies.

“The third people problem con-
cerns female clerical office workers. In

As reprinted from TELECOMMUNICATIONS, July 1981
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‘all of the hoopla during National
Secretaries Week about “Raises Not
Roses”, and “The Pettiest Boss in
Town’” awards, scant attention was
‘paid to a special report issued in
conjunction with the Week’s activ-
ities, The report, entitled “Race
Against Time: Automation of the
Qffice,” was written by Karen Nuss-
baum, executive director of Working
Women, of the National Association
of Office Workers, It details the con-
cerns of its authors about emerging
office technologies and the effects
they could have on the clerical and
especially the female clerical work-
force, Four concerns predominated —
jobs, working conditions, career paths,
‘and health. The report contends
that the kinds of equipment being de-
veloped for the office and the way we
reorganize office operations and work
assignments to take advantage of the

equipment has had and will continue |

to have an especially adverse effect on
the female clerical workforce, I believe
that these concerns should not be
-taken lightly, Various European coun-
tries are already legislating work rules
to protect office workers from the real
.or imagined effects of new machines
‘on people and jobs, The same can hap-
pen in this country if we do not con-
cern ourselves directly and specifieally
with the people implications of intro-
ducing new technologies into the
office.”

Where control of the automated
office should exist becomes a viable
‘selling point for PABX manufacturers.
The trend of these manufacturers, to
incorporate electronic mail and data
switching functions into future PABX
equipment, is noted by many.In a
report issued by International Re-
source Development, Inc.,” the linkage
hetween office automation and the
PABX-was pinpointed thus

¢, . .one challenge of the PABX
market in the 1980’s is to introduce
new features and functions which
will induce users to upgrade equip-
ment frequently, Another challenge is
to establishsthe links with the auto-
mated office equipment and new net-
works which an increasing proportion
of organizations will be using in the -
1980’s. This will require the PABX,
if it is to remain the central office
hub of office communications, to sup-
port such features as electronic mail,
store-and-forward switching, high-
speed digital transmission channels
associated with satellite systems, view-
data and other office data-base sys-
tems both private and public, and
compression and switching of facsimile
signals. .

OVERVIEW

“Some of these functions will be
performed within the PABX, while

 others will be handled by various types

of attached logic services (which may
be physically packaged with the PABX
or plugged in separately). Actually,

the major market growth in the 1980’5

will not be for the PABX itself but
rather for these attached-logic ele-
ments.”

The preceding statement certainly
fits the sentiment of the Roim plan-
ning team which looks toward manu-
facture of peripheral equipment other
than the company’s standard items,
such as copiers and facsimile equip-

" ment, as 4 means of sustaining Rolm’s

growth.

The PABX solution does not re-
main undisputed, however, as the
control. AT&T speaks of “the sys-
tem is the solution” with its public
switched communications network
as the control function. Another
solution is that advanced through the
Xerox “Ethernet” approach — tie all
the equipment into a single coaxial
cable. IBM, of course, believes that a
computer center within a company
should exercise control.

The battle for a solution to control
of the automated office will be a
vicious. and confusing (to the user)
one and undoubtedly will once again
force into being a hybrid answer.

How about the idea of getting rid
of the Yellow Pages? The electronic
directory is almost here — but that’s
marketing talk. The French who are,
perhaps, farther along this path than
most nations, expect to phase out
paper directories by 1991! That, ob-
viously is not just around the comer
and most definitely is not an gssured
phase out, particularly since a pro-
jection by Intemahona.l Resource De-
velopment® declares that electronic
yellow pages in the US will, in 1990,
have taken over only 10% of the
regular classified advertising revenues.

DIAMONDS ALSO COST MONEY

But suppose automation is not
held back because of tradition. Sup-
pose for one minute, it’s a question of
cost. Word processors aren’t a grocery-
store item — not with prices ranging
trom $4-12 thousand and up (yes —
there are some that are cheaper but
they’re called electronic typewriters).
What of facsimile equipment, and

with whom can you communicate .

X
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when you install one in your small-
cormmpany office? If you wish to pur-.
chase an ultra-high-speed unit, one

‘with a compressed voice band, or just
something suitable for Group III oper-

ation (and have your competitors
intimate that you still use a telegraph
key rather than a “modern” stand-up
telephone for communication) your
budget will find a range of $800 -
15,000 (and don’t forget line charges).
Let’s discuss cost-effectiveness for a
moment. In a study done by and pub-
lished in two parts by the newsletter
Electronic Mail & Message Sysz‘e'rms'4
the subject of leasing office automa-
tion equipment was considered. Bene-
fits and risks of leasing are discussed
and the size of the leasing market for
office automation and telecom equip-
ment is predicted, starting in 1981 at
$1-5 billion and rising to 37 billion
in 1990. A solution to costs? Perhaps.
However, consider carefully the con-
cluding sentence in the second part of
the article: “But the typical results
seem to indicate that if a new telecom-

-munications or office automation sys-

tem won’t pay for itself in about forty
months, the user is better advised to
wait for next year’s less expensive
model!”

The careful buyer could take heed
from an observation made in Siemens

" Review:®

“This increase in efficiéency through
new forms of communication and in-
formation focuses on the office in the
business, administrative and scientific
gectors. The office is a source, trans-
mitter, communicator, processor, and
consumer of information. At present
it is already equipped with all types of
technical aids to help it run more effi-
ciently. . . new communication tech-
nologies can bring about an efficient
combination of these aids, and they
can be enbanced considerably. Combi-
ning communication and information

" services in one multifunetion terminal

results in a simpler rmm-machme in-
terface.

“When new functmt;s are added -
to an integrated work station, the
number of system components in-
creases negligibly because existing
typewriter keyboards already possess
keys for function selection, and the -
function keypad will be expanded to
allow the selection of communications
forms. The flat video display, designed
to sit on the desktop, is used for text
preparation with correction and edit-
ing functions, the input and output
texts into memory, and the input and
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output of texts to be transmitted. The
flat screen is the input/output medium
for videotex, interactive videotex,
cable television,; storing data from the
user’s own integrated work station,
and for departmental or central data-
processing systems, Finally, it also
serves as the output medium for the
picturephone and video teleconfer-
encing, for which an additional
camera, microphone and loudspeaker
are incorporated into the work station,

“One prerequisite for the intro-
duction of such a system is a thorough
analysis of the requirements at the
work station, This leads to a proposal
for solving technical problems, where-
by the basic model is modularly ex-
panded to suit the capabilities required
at the work station,

OVERVIEW

“While the hardware interface must
comply with ergonomic principles, the
application software adjusts the basic
system to suit the requirements of the
individual organizational structure.”
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A Different Perspective
On Oftice Systems

To augment productivity and performance,
it’s important to look at spending from a broad view

RAYMOND R. PANKO

The following has been written not
so much to estimate the size of the
office systems market as to gel a
better understanding, through quan-
titative estimates, of what we really

.mean by the term “office systems."

OS is a vastly nebulous and compli-
cated topic, and only two people are
said to understand it thoroughly.
One is an analyst at a major univer-
sity on the West Coast. The other is
a lead typist in a small law office in
Kansas. Unfortunately, they dis-
agree violently on the issue.
Although a great deal of effort
has gone into making these esti-
mates as accurate as possible, there
are many uncertainties in our calcu-
lations. and total figures should be
taken as “provisional.” To have de-
rived better figures would have been
difficult, and in some cases impossi-

ble. .1t seemed best 1o publish these

provisional estimates than wait for
more accurate, but also much more
out-of-date, figures.

EVERYONE AGREES that office
work is being radically transformed
by new information technologies.
However, few realize at what cost!

U.S. organizations spent about
$120-billion in 1980 on office sys-
tems. Approximately $90-billion was
spent on hardware and services; the
remaining $30-billion was spent on
corporate staff expenses to support
the hardware and services. With an
estimated 38-million office workers
in the U.S., this comes to approxi-
mately $3,000 per year, per work-
er—a far higher figure than most
sources give.

The $3,000 estimate does not in-
clude the cost of office space. We
estimate that companies spent an-
other $2,000 last year on space for
each employee.

If we are already spending so
much, a critic might-ask, why are we
not seeing any impact on productiv-
ity? The answer is that we are seeing
an impact.

During the 70s, the Bureau of La-
bor Statistics conducted a major on-
going study to measure the produc-
tivity of Federal office workers. To
the surprise of many, the study re-
vealed that information technology
has already had marked impact on
Federal office productivity.

The next criticism might be, “If
office-systems spending is so big,
why does averyone say that it is
negligible?* The answer is that few
analysts have viewed office-systems
spending broadly. Instead, they have
focused on flashy, but minor, bits and
pieces of the market and have
wrongly equated this with the whole.

The broad-end need in purchasing
office componentry is to improve the
productivity and performance of
workers. Spending can be divided
into four categories of roughly equal

size (excluding office furniture): (1)

audio "and video communications
(telephones), (2) office data process-
ing, (3) systems support labor, and,
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finally, (4) there is text processing.
Vendors need a broad view
of office-systems spend-
ing. “Integrated” office
systems are appearing,
merging voice, text,
and data process-
ing. Unless a ven-
dor understands
the market, it is likely to design the
wrong system or, at least, market the
right system incorrectly.

Users, too, need a broad view of
office systems due to ever-growing
office employment, coupled with un-
satisfactory productivity. Integrated
office systems will soon require users
ta develop coherent information tech-
nology strategies or face growing
equipment incompatibilities.

While office space is clearly a dif-
ferent kind of expense than office
equipment, the latter has a large
impact on the cost of office space.
Open-plan office furniture, for in-
stance, can probably reduce the
space per worker by about 15 square
feet. An added piece of office equip-
ment, on the other hand, may in-
crease an employee’s space require-
ments by 15 square feet. Fifteen
square feet of office space costs about
$250 per year, and effects of this size
cannot be ignored when deciding
which system to use, or whether the
- equipment’s benefits exceeds its cost.

INVISIBLE TECHNOLOGY

In most “general offices,” one sees
only a desk, a chair, a book shelf, and
a filing cabinet. These cost about $50
per year. But what about the tele-
phone? It is a small instrument, but
it averages $950 per year, and this
fizure is substantially higher for
managers and professionals. There is
alse a copier nearby that costs per
average employee another 3220 a
year. Now add the expenses of hand

- calculators, occasional professional
computation, electronic mail and
postal delivery, and so on, and the
total becomes surprisingly large.

Judging from historical growth
trends and annual reports, U.S. rev-
enues for telephone companies
should have reached 360-billion .in
1980. Knowledgeable sources in two
telephane companies indicate that 60
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Page 2 of 3

WHAT DOES IT REALLY COST?

~O Office furniture—a desk, chair, shelves, and file: 556 a year.

O Each telephone: $950 a year, per average employee.

o Paper copier: $220 a year, per average employee.

o Typical cost of office space (15 square feet): $250 a year.

percent of all their revenues come
from organizations. If nearly all of
these organizational telephones are
handled by office workers, then of-
fice telephone revenues woud be $36-
billion in 1980. .
The telephone is far from being a
mature technology. New switching
and transmission techniques continue
to reduce long-distance costs, at least
in constant dollars. Indeed, the basic
services provided by telephone com-
panies are being completely revised.
For example, electronic switching
—including customer-premises
PBXs—allows three-party confer-

- ences and also allows a person to

have calls transferred automatically.
If the telephone is busy, the system
can wait until that phone is free,
ringing it as soon as it is hung up.

We are also beginning to see the
emergence of the voice message sys-
tem (YMS). YMS allows you to leave a
message, as does a telephone answer-
ing system. But it provides greater
flexibility—for example, delayed de-

livery and multiple delivery. YMS

may very well completely change
telephone communication, making it

* much more competitive with written
- electronic mail systems.

OFFICE DATA PROCESSING

Office data processing (ODP)
breaks into two major categories.
First, transaction processing systems
handle complex muitiperson clerical
tasks. The fact that COBOL, a trans-
action processing language, is the
most popular programming language
in the U.S,, attests ta the continuing
dominance of transaction processing
in ODP.

The other category is professional
computing. DP professionals (who

outnumber managers) have little in
common besides their common cen-
sus classification. Their jobs are
highly diverse and specialized. Man-
agers, too, are becoming specialized
and differentiated—in short, they
are being professionalized.

The computational needs of
professionals and managers vary re-
markably, and in general, they are
quite substantial. These include need
for computerized tools, such as MIS,
DDS, financial analysis systems, mod-
eling, and inventory control systems.

An International Data Corp.
(Waltham, Mass.) survey of DP cen-
ters, shows DP center labor costs of
$28-billion in 1980. Most other large
equipment categories, including tele-
phones and copiers, require little in-
ternal systems support.

MORE PAPER

In 1979, U.S. organizations spent
$11-billion on office paper; Instead of
reducing paper consumption, the
computer has actually accelerated
paper use. We estimate roughly that
DP centers spend about $4-billion
each year on paper. Another $3-bil-
lion is included in reproduction and
other spending categories.

Although sales of text-editing sys-
tems are growing, they shoud remain
quite small in the future. Secretaries

and typists together are only 5 per- -

cent of the work force. One study
places their total typing chores at 37
percent of the day. Another study,
this time of private secretaries only,
placed their typing time at only 20
percent of the day. In addition, not

all typing chores can benefit suffi-

ciently from text-editing tools to jus-
tify the expense.
To fill the gap between regular
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typewriters—which cost $800 to
$1,000—and text-editing units
—which begin at $4,000 to
$8,000—several manufacturers offer
“electronic typewriters,” which have
limited processing power and typical-
ly cost $1,200 to $2,500.

The Yankee Group, Cambridge,
Mass., projected 1980 electronic
mail revenues at $900-million. This
reflects a message volume of 900-
million and a cost per message of $1.
Volume is expected to grow rapidly
in the future, but declining costs per
message should hold back revenue
growth. For example, the Yankee
Group forecasts 1982 traffic at 1.8-
billion messages, but the forecast
cost per message is only 50 cents,
putting total revenues at $900-mil-
lion—the same figure as was report-
ed in 1980. :

There’s a problem is deciding
where messaging ends and transac-
tion DP begins. Electronic mail traffic
is usually dominated by business

- forms, There is a natural progression

over time from memos, to forms, to
transaction processing as a process
becomes more and more routine over
its life cycle. The-transition between
forms and transaction processing is a
tenuous one because many forms os-
tensibly going directly to people are
really, in actuality, going instead to a
computer.

In 1979, International Data Corp.
estimated the computer-output-mi-
crofilm (COM) market at $730-mil-
lion and forecast that this would dou-
ble by 1982. COM has the lion’s share
of the micrographics market. A dou-
bling from 1979 to 1982 would be a
compound growth rate of 26 percent
placing 1980 revenues at about $300-

OVERVIEW

’

Office systems spending
as a whole
is growing at about
5 percent annually

million. COM is used extensively in
transaction processing systems as an
archival tool. It's estimated that 25
percent of all computer output al-
ready goes onto microform.

'GROWTH TRENDS;,

Controlling for inflation, office-
systems spending as a whole is grow-
ing about 5 percent annually. This is
substantially faster than the "U.S.
economy is growing. In fact, the of-
fice-systems industry is one of the
star performers in U.S. business.

A 5 percent growth rate, if sus-
tained, would put office-systems
spending -at $204-billion (in 1980
dollars) in 1990, resulting in 63 per-
cent growth over 1980 spending.
During this same period, the office
work force will grow about 20 per-
cent giving a net growth per office
worker of about 36 percent.

While these growth forecasts are
not staggering, they are being added
to a current spending rate that is
already very large. In addition, the

~value purchases should grow much

more rapidly than total spending,
first because many computer prices
are falling rapidly, and, second, be-
cause applications are growing rapid-
ly in sophistication and usefulness.

Buildings have been excluded from
our estimate of the office systems
market, But buildings—physical of-
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fice space—should not be ignored in
planning, because new office equip-
ment could change the amount of
room needed by a worker.

The sizes of offices naturally vary.
We estimate an individual's work
space at about 100 square feet. (In

an open-plan office, 85 square feet is

about average.) To this add about 15

square feet for conference rooms, ter-

minal rooms, and filing cabinets.

The high cost of office space indi-
cates why so many companies are
interested in open-plan offices. Re-
ducing space from about 100 to 85
square feet could save a great deal of
rent and overhead. And costs are
saved whenever office space has to be
rearranged.

A new kind of planning is needed
within organizations. There must be
overall planning and cost control, and
the administrative manager’s office
seems best suited to handling this, as
well as attending to personnel and
legal matters. DP will have to install
the backbone network and handle
centralized operations, but care must
be exercised in deciding whether the
Dp staff should be allowed to specify,
or even influence, the user interface.

In conclusion, the amount of tech-

nology used by office workers is vast-
ly underestimated. Forget about the
“Office of the Future.” The Office of
the Present is already here. ]

Raymond R. Panko is assistant professor
of decision sciences at the University of
Hawaii's College of Business Administra-
tion, Honolulu. Previously, he was a com-
munications analyst with SRI Internation-
al. Panko has been actively involved for a
number of years in the study of office
systems and the impact they have on all
types of organizations.
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Viewpoint

Office automation:

OVERVIEW

from barriers to gateways

Office automation is a concept with which the majority of executives and senior
managers profess to agree but to which few have made a serious commitment.
The authors examine the barriers to office automation which may be responsible
for the reluctance of many executives to proceed with automating the office. In
addition; they offer suggestions for removing the real and perceived obstacles to

office automation.

For the purposes of this article, ‘office
automation' is defined as the integra-
tion of technology with office functions
and organizational requirements to im-
prove the productivity of the office and

. the effectiveness and efficiency of the
managerial, professional, secretarial
and clerical people who work in it.

Barriers to office automation have

been raised in part by misconceptions
and misunderstanding, through insuf-
ficient background and knowledge, is a

result of disillusionment arising from

previous experiences with new tech-
nology and are, in part, those barriers
common to any organizational change.
The major barriers to the commitment
to and the implementation of office
automation technology and techniques
are:

Lack of strategic long-term plans.
Unsubstantiated productivity im-
provement claims.

Lack of technical sophistication.
Previous failure.

Cost justification.

Human factors.

Organizational structure.

Existing regulations and policies.

These factors can have a significant
impact upon an executive's apprecia-
tion of office automation and willing-
ness to pursue its benefits.

Planning

Office automation is a long-term com-
mitment which represents the. integra-
tion of organizational methodology,
organizational structures and organiz-
ational objectives. Just as strategic
long-term plans are developed for re-
search, development, marketing, fin-
ance and other major aspects of the
organization as a sucessful business

environment, the principles of long-.

term planning should be applied to
office automation. Without planning,
office automation is extraneous to the

functions of the organization.and will

remain insufficiently controlled to
realize benefits.

Good management techniques are as
essential to the planning and imple-
mentation of office automation as to all
other aspects of a business. User needs
and goals in acquiring technology must
be clearly and accurately defined and
placed within the strategic perspective
of the overall goals and objectives of
the organization. The user must iden-
tify the reasons for acquisition, the
results expected and the priority for
implementation. By so doing, the costs
and benefits of office automation be-
come quantifiable on the one hand and
an integral part of the business -plan-
ning process on the other.

The several levels of planning which
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characterize the planning process in
other areas must also be addressed in
the overall development plan for office
automation. Development and imple-
mentation strategies for any given
organization are dependent upon the
scope and function of the organization,
the nature of its goods and/or services
and the client/customer interface.
These parameters and. the priorities
attached to them will assist the decision
maker in determining the optimum
introduction strategy and site for office

* automation .based upon the organiza-

tion and its internal and external
environment,

" Productivity

The requirement for productivity im-
provements in the office is an undis-
puted fact. However, the realization of
productivity gains is a somewhat more
elusive entity, especially when a learn-
ing curve of about six months is taken
into consideration. The actualization
of full productivity potential depends
upon the familiarity and experienced
knowledge of those using the techno-
logy. Where automation can replicate
existing functions and work patterns as
closely as possible and where the
automated technology can be ‘pro-
grammed' by the user, productivity
(and acceptance) will be readily forth-

Reprinted from TELECOMMUNICATIONS POLICY, Vol. 5, No. 4, December 1981,
(c) IPC Business Press Limited, New York-London.
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coming.

In its initial phases, office auto-
mation was directed at augmenting
-secretarial and clerical productivity. As
the salaries of all office workers con-
tinue to rise and to represent a pro-
gressively higher proportion of the
costs of operating an office, more and
more demands, both conscious and
subconscious, are being placed upon
executives, managers and professionals
to increase their productivity. Pre-
sently, the pen or pencil is the primary
tool of that particular group. Much
room exists for enhancing managerial/
professional productivity through the
use of automated tools such as

teleconferencing, electronic mail,
filing, scheduling, text preparation and
information retrieval.

While it is difficult to measure in-
creased productivity at senior levels,
such improvements may be divided
into three components. Examples of
each of these components are provided
in Table 1.

In many cases it may be found that
managers will choose the qualitative
rather than the quantitative benefits as
more significant for the organization.

The only sure way to determine the
productivity improvements possible for
any given organization is to implement
a limited pilot trial for a select group ‘of
executives, managers and profession-
als. A detailed time and motion study
should be conducted to determine
which automated tools. would most
benefit the people involved. Choose
individuals interested in office auto-
mation for the pilot trial to maximize
the benefit. noting that even those
eager to participate will require learn-
ing and adaptability time. .

The best proof of productivity en-
hancement through office automation
is that which occurs within the specific
organization. A limited field trial-in
terms of equipment, personnel, time
and money-is a worthwhile invest-
ment.

Technology

Rapid changes and advances in state-
of-the-art technology are barriers to
office automation. Executives and
managers hesitate to implement new
technology on the one hand because it
is new, and on the other because some-
thing newer is promised imminently.
This state of flux, in addition to the
multitude of products on the market.

creates serious difficulties for decision-
makers and vendors themselves con-
tribute to the confusion. ‘

To date, the market has been cha-

racterized by technology-push rather

than demand-pull. It is the prerogative
and the responsibility of executives and
managers to determine their own office
requirements and to specify their needs
functionally, not technically. - The
technology exists. It need not be
imposed upon the office and its
functions; it can, and should be

adapted and integrated to meet the

needs of the organization.

A lack of detailed and sophisticated
technical knowledge should not be a
deterrent to office automation. It is a
fact that the leaders in office auto-
mation are enlightened administrators,
not engineers and technicians. And
that in itself is part of the reason for the
successful integration of office auto-
mation. The emphasis is, and rightly
so. on the functions of the office or
organization and the implementation
and application of automated tech-
nology to enhance the performance of
those functions. And who better
understands the functions and the
process of the office than the admini-
strator?

This is not to say that engineers and
technicians are not an important aspect
of both the planning and design of

automated applications. They should
be consulted to develop the imagin-
ative applications required to fulfill
identified needs and to adapt tech-
nology accordingly.

Previous failure

Having been 'burned’ in the past, with
respect to new technology, some man-
agers may be reluctant to learn about
office automation and others will ada-

mantly refuse even to consider it..

There are those who will refuse office

automation untii it has been tested and .

proven.

Unfortunately, what works for one
organization may not work for
another. The emphasis must be, and
the development of applications de-

S

pends, upon the identification of the
particular functions and requirements
of an organization and its place in the
whole. Part of this will be developed in
conjunction with the long-term plan-
ning process but every administrator
must identify the functions of the

office, how those functions are per- .

formed and who performs them. The
room for error is negligible if auto-
mated technology for the office is

‘designed and implemented to enhance

the functions of the office and the
people who perform them.

The lesson of many earlier mistakes
is the identification of the need to
integrate the technology and the func-
tions in order to maximize the potential
of both tool and user. Adapt techno-
logy to the -environment not the en-
vironment to the technology. Too
many people already know the latter
does not work. :

Expense

Having considered other factors and
determined to proceed, the executive
or manager may find that the capital

investment necessary to automate the
office is itself a barrier. In addition,

faced with evidence of radically de-
creased and decreasing costs regarding
the computer, as the calculator in every
pocket exemplifies, many may prefer
to wait, believing and not unjustifiably,
that the cost of technology will con-
tinue to decline. While it is true that
equipment costs will drop over the next
few years, the costs associated with
maintaining the present office are
increasing rapidly. One must consider
the cost of not introducing automation
now,

The private sector is automating and
the justification is profit. A large
company with a substantial catalogue
order business recently decided to
automate its order processing function.
the expense is considerable. The
justification is that if the company did
not automate it would forfeit the
catalogue business entirely because of
the costs of perpetuating the existing

syster, which is both labour and paper

Tahie 1. Components of improved productivity at senior ievels,

Gualitative . Quantitative a Personal

Improved access lo information " Reduce cost of operating the office  More efficient use of time

Better sarvica lo client Study/production/review of more  Imoroved organization of

’ documents ’ materials & time

Improved product Increasa in ratio of number of Greater control and corn-
ampioyees to manager fidanca
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intensive.

As office automation occurs, those
businesses or organizations ignoring it
will be unable to compete. It is not
unrealistic to expect that orders, ten-
ders, etc, may be required electronic-
ally. Business will be lost if an organ-
ization is unable to respond by
electronic means. In  addition,
competitor’s costs will be decreasing, in
juxtaposition to the increasing costs of
the conventional office.

There ‘is a corollary of this for
government. If office automation is
profitable for the private sector it is
reasonable to expect similar benefits in
the public sector. As government is
required to become more accountable
for its activities, as discussions continue
regarding a revenue dependent govern-
ment bureaucracy and as financial and
human resource restraints are im-
posed, government must automate its
offices in order to reduce expenditures
and maintain, or increase, its level of
service to the public.

Dramatic changes in technology and
the office environment have dramatic
effects upon all the people who work in
the office, from the senior executive to
the secretary/clerk. -Apprehension,
fear, anxiety regarding productivity
expectations, adaptation to new tech-
nology, the possibility of unemploy-
ment or job obsolescence and the need
for retraining will prejudice many em-
ployees while office automation is in
the discussion phase. The behavioural
dimension of -office .automation.must
not be neglected.

A senior executive may vehemently
oppose a terminal in his office not
because of an objectiorn to typing per se
but because spelling mistakes will be
visible and cause embarrassment.
Some professionals may feel that
working on a terminal allows manage-
ment to scrutinize their work during
the preliminary stages and would
rather that management see only the
finished product.

Implementation strategies can be
chosen which ameliorate negative reac-
tions and produce positive responses
and elicit cooperation and acceptance,
For example, pilot test sites should be
highly visible and involve personnel
eager to use the new technology. Their
ease and acceptance will generate
willingness and even anticipation to be
involved on the part of some of their
more reluctant counterparts. Involve-

OVERVIEW

ment of staff in the decision making
and consideration of their require-
ments to obtain user-friendly techno-
logy is part of a successful integration
process.

Commitment

There will always be resistance to
change. However, managers who are
aware of the human dimension and can
anticipate problems before they occur
can not only minimize resistance but
can actually inspire an appreciation for
and acceptance of new technology.
Commitment on the part of manage-
ment, adequate preparation of
employees in terms of training and
understanding and discussions of the
effect upon them, their work and their
working environment (such as explan-
ation of career development potential

or reassurance of ongoing stability) will
create a successful electronic office of

the future, )

Current organizational distinctions
between telecommunications and data
processing inhibit the implementation
and acceptance of office automation.
The perpetuation of such distinctions
retards the successful introduction of
office technology.

To realize the efficiency and effect-
iveness potential of the automated
office a separate functional outlook is
required. Office automation is a con-
cept which utilizes both telecommuni-
cations and data processing based upon

-the functions and processes of -the

office. Therefore, the successful
methodology will be one which identi-
fies, plans and implements office
automation as an integration of disci-
plines. A correspondingly broad
perspective is required in the design of
organizational structures to comple-
ment and enhance this integration.

Enlightened administrators develop-
ing both imaginative applications and
new management techniques for office
automation are realizing the benefits of
technology. The concept of the ‘infor-
mation manager’ as a leader overseeing
the integration of telecommunications.
data processing and office equipment
technology is one which can create for
the office environment the correct sym-
biosis of function, technology and
human interaction.

As a result of office automation
some of the tasks performed in the
office will change or the time required
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to perform them will be drastically
reduced, Management must be cog-
nizant of these changes and provide
new functions or tasks or additional
responsibilities for those individuals
affected. As people take on new res-
‘ponsibilities, they learn more about the
organization and begin to contribute in
new areas. This means that managers.
must prepare career development
opportunities for staff as well as

. identify additional tasks and responsi-

bilities.

Regulations and policies

Existing regulations and policies can
act as barriers to the implementation of
office automation. Policies which
maintain the organizational distinc-
tions between telecommunications and
data processing or regulations which
restrict procurement of technology in a
manner conducive to integrated sys-
tems. networks and facilities may
prevent even the most enlightened and
advanced executives and managers
from accomplishing their goals. While
the convergence of technologiés is
widely recognized, there are no policies
which facilitate that convergence. Yer.
paradoxically, it is precisely that con-
vergence of telecommunications. com-
puter technology and office equipment
which has led to the development of
both the concept and the reality of
office automation,

For office automation to become
viable and cost-effective a period of
flexibility and experimentation is re-
quired. While executives and managers
are nevertheless accountable for
organizational developments. activities
and expenditures. a relaxation of regu-
lations and policies in order to promote
the maximization of office automation
should be beneficial over the long term.
This is not to say that they should be
given carte blanche; experiments may
be limited to contro! groups and pilot
tests can be rigorously monitored and
results analysed from an overall busi-
ness perspective. Following an evalu-
ation of office automation pilot trials‘in
the institutional setting policies and
regulations can be formalized to
maximize the benefits of office auto-
mation within the goals and objectives
of the organization.

As the benefits of the automated
office become more and more visible to
a greater number of decision makers.
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the top-down impetus. for automating
the office will become increasingly

~ svident, As the barriers to office
. automation., which have been identi-
fied in this paper, are confronted, they
will be. overcome by conscientious
decision makers and their information
managers. Awareness of the barriers
and potential obstacles to office auto-
mation. renders them less formidable
and the gateways to the successful

" realization of the automated office are
opened.

Susan L. Baldwin & Gilles P. Rouleau,
I . Department of Communications,
V : Ottawa, Ontario, Canada . -
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How To Boost
Your Office

Productivity

A refocusing is needed before managers
and other professionals can achieve

the impressive productivity gains made
possible by automated office tools.

by Wayne L. Rhodes Jr.
Senior Editor

A major study of the performance of managers and pro-
fessionals in the office concludes that a nationwide pro-

* ductivity gain of $125 billion could be achieved through

office automation in five years. Before that happens,
however, a redefinition of "office automation” and of the
scope and responsibilities of information systems execu-
tives is required.

The issue is not automation of offices, insists Harvey L.
Poppel, a senior vice president of Booz-Allen & Hamilton
Inc., the New York City firm which conducted the re-

-search. “It.is office productivity through automation,” he

says. "Anybody who says ‘my title is manager of office au-
tomation’ or ‘my subject is office automation’ is
misdirected. They have a solution looking for a problem.
It's the wrong focus. The right focus is office productivity,
especially in the knowledge-worker area.”

The $1.5 million, year-long “Multi-Client Study of Man- -

agerial and Professional Productivity” conducted by Booz-
Allen, one of the world's largest market research and man-
agement consulting firms, found that managers and other
professionals —"knowledge workers” —are spending any-
where from 15 percent to more than 40 percent of their
time on “less productive” activities which they consider
wasteful. Such activities include doing clerical tasks, find-
ing and screening the “right information,” waiting idle
while traveling, expediting previously assigned tasks and
scheduling and organizing their work. Booz-Allen esti-
mates that by 1985 an average.of 15 percent of the
knowledge worker's time can be saved through office-au-
tomation—at least half of that coming in the area of
wasteful activities. .

Most extensive study ever

Booz-Allen’s conclusions were drawn from what may
be the most extensive study of its kind ever undertaken.
The study probed the activities, output, working habits
and attitudes of 299 professionals in 15 major US manu-
facturing, banking, insurance and government organiza-
tions. During the past year, nearly a million data elements
were compiled. They include 90,000 time samples re-
corded every 20 minutes by the participants and over 100
person-months of interviews, observations and evalua-
tions by Booz-Allen consultants and systems specialists.

The study's purpose was to determine how well-
justified automated office systems can be in terms of
boosting the performance of the decision-makers and pro-
fessional workers in business and government. “Mounting
demands on managers and professionals and the impact
of inflation could easily push their compensation costs to
$1.35 trillion by 1990, Poppel predicts. “However, our
study shows that time savings with an opportunity value
of close to $300 billion can-be realized annually by 1990
through the: proper.use of.automated -office. equipment
and services throughout the private and public sectors.
And, the annual opportunity value of time saved by 1985
can amount to $125 billion.”

Since the study focused on departments generic to al-
most every industry, including marketing, personnel,
purchasing, operations, information systems, legal and
customer service, these findings have wide-ranging im-
plications for businesses and governments in all de-
veloped countries, according to Poppel. Moreover, Booz-
Allen studied a variety of office situations, ranging from of-
fices where virtually no automation existed to those
where very sophisticated stages of automation had been
achieved.

In addition to the 15 organizations providing case
studies for the project, many leading worldwide suppliers
of automated office equipment and services joined in
funding the study. They include AT&T, Bell & Howell, Bell
Canada/Northern Telecom, Burroughs, Computer Corp. of
America, Control Data, Digital Equipment, Dun &
Bradstreet/NCSS, Exxon Enterprises, GE, GTE, 1BM, In-

Reprinted, with permission, from INFOSYSTEMS, a Hitchcock publication.




ov 208

surance Systems of America, ITT, NBI, Pitney Bowes, Rock- -

well/Callins, SBS, Siemens, Steelcase, System Develop-
ment Corp. and Xerox. None of the suppliers was told the
identities of the 15 case studies, Poppel says.

Focused on support personnei

Until very recently, mast of the major attempts to im-
prove white collar productivity have focused on the cleri-
cal and secretarial support group. Such efforts as data pro-
cessing for transactions and word processing for secre-
taries have generally sought to improve the productivity
of those individuals, Poppel points out. “While approx-
imately $50 billion is spent annually on purchased infor-
mation resources (computers, communications equipment
and the like) to aid clerical and other nonprofessional of-
fice warkers today, only $21 billion is being spent on simi-
lar resources that support managerial and professional pro-
ductivity,” he reports.

While a sizable number of people are employed as cleri-
cal workers and secretaries, their total compensation in
the US is only about half that eamed by managers and
other professionals, he claims. The specific numbers are
close to $250 billion for clericals, secretaries and other
support people and close to $500 billion in compensating
costs for managers and other professionals.

Booz-Allen conjectured that the reportedly small gains
in office productivity attributable to automation stemmed
from a misplaced focus on support personnel. While it is
" important to make sure that workers at all levels are oper-
ating in a satisfying and productive mode, there has been
very little work—at least until recently—that focused on
the productivity and the performance of the real heavy
hitters in most organizations: the managers who make the
decisions and the other professionals who develop prod-
ucts and do a lot of the thought work.

The researchers were concerned not only with the pro-
* ductivity in the narrow sense of the word (which an econ-
omist would define as a ratio of outputs derived per unit
of input) but also with the quality of what comes out.
"You can break that up and talk about quality in terms of
the substance of an output,” Poppe!l explains. “In other
words, is it thoughtful, does it have impact, is it compre-
hensive, and certainly, is it timely or is it accurate? In the
area of productivity, on the other hand, we're dealing with
more quantitative measures—the scope of what's done.”

The study revealed that the 299 participants, averaging
$40,000 in compensation including fringes, spend about
half their time in meetings, a quarter of their time in less
productive pursuits and a quarter of their time in what
Booz-Allen characterizes as thought work: creating docu-
ments, analyzing and reading. Meetings, the most fre-
quent activity, include face-to-face or on the telephone.
About 80 percent of the meetings were face-to-face.

The figures become somewhat more significant “when
we start to look at the differences that exist between
managers and other professionals,” Poppel says. "I might
add that of the 20.4 milkion office-based knowledge
warkers im the US, slightly over half are nonmanagerial
people. When you multiply by their compensation,
though, the managerial side actually consumes slightly
more dollars than the professional side.”

Managers spend much moare time in meetings. Profes-
sionals spend twice as much time in less productive tasks,
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creating documents and analyzing. Managers use hard

copy less. Professionals are heavier users of automated .

tools. In total, however, Booz-Allen found that the two
groups use "professional tools” less than 10 percent of the
time. These range from dictating machines and handheld
calculators to data terminals and visual aid equipment.
Pen, pencil, paper and telephone are still the most fre-
quently used toals.

Interestingly enough, before embarkmg upon the study,
Booz-Allen asked all of its participants to estimate how
they spend their time. The firm found that most people
aren’t very good at estimating how they spend their time.
In fact, the exercise produced significant and somewhat
consistent variations, For example, the guesses on less pro-
ductive time averaged out at 34 percent; the subsequent
study’s average was 25 percent. And it turned out that in
15 out of 15 cases, the estimated less productive time ex-

ceeded the actual. The perception on meetings was 29.1

How Knowledge Workars
Spend Their Time— By Activity

percent and yet the actual was 45.6 percent. Some of the
individual estimates were off by as much as SO percent.

Three opportunities for improvement offered them-
selves and Poppel emphasizes that it is important to un-
derstand the differences among those three. “First of all,
there's out-and-out time savings,” he says. “"One might re-
late that to the classical definition of productivity In other
words, can we find a way to do what we're doing and just
not spend as much time getting there? The second is the
quality of what comes out. Is there a better quality out

" there? And third. from the individual's point of view, will it

be something that makes the person feel better about the
job? Is he more motivated, more satisfied with the quality
of workload?”

Booz-Allen tried to balance and consider all three.
Through proper application of systems office automation
or automated office tools over the next five years, an
average of 15 percent savings in time of the case study
groups was achievable, the firm decided. About half of
that 15 percent could come from reducing less productive
activities.

The other half is derived from savings in the other
activities. Surprisingly, meetings are the most resilient, the
maost difficult to attack. Only 22 percent of those savings
come from meetings. Reading also proved difficult to at-
tack. Mainly because even by 1985, the electronic pub-
lishing systems required to make reading more efficient
will not have matured to the point of providing really large
savings, Booz-Allen believes,

Page 2 of 3
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The conversion into dollars provides numbers that can
grab the hearts and minds of any executive with an eye on

- the bottom line. In the seven manufacturing case studies,

Booz-Allen comes up with a 10 to 15 percent savings on
operating income before taxes and dividends. The four
finance studies come in at 35 percent and the three in-

Proflle Of Individual Participants*

Page 3 of 3

surance cases’ savings range from 30 to 50 percent. Al-
though the federal agency does not have income, taxes
and dividends per se, Booz-Allen theorizes a 14 percent
savings in knowledge workers compensation.

Office automation calls for a redefinition on a broaden-
ing scope of responsibility, Booz-Aflen contends. This re-
quires information systems executives to develop a
strategic direction. Office automation is an area, together
with office productivity, that is going to take many, many
years to wholly unfold and achieve the full benefits of the
deal, according to Poppel. Managers of information sys-
tems are going to need new skills in the area of behavioral
science, human factors, office methods, personnel and of-
fice layout. “If they're smart, they're going to seek the
paths of least resistance,” he advises. “No organizations |
know of will have achieved full potential in five years; it
will take at least 10 to 15 years. This doesn't mean to say
that they ought not to get started, because there are

** Al 299 participants.

3

0% 51::'/- 10'0%
Manager** | S| omenan ] Other Prot J5a% ]
Age* <auze% I 354035% | e, I
Tenure (Yrs)* <8130% | 15/40% I
College Degree* | Nonwzzs | Bachelonsaz% | Aoocessex ]
Can Keyboard *** Yewsan [P iiie] ™ Nz |
Will Keyboard *** Yeuzsw | Maybaisi® [ o7 |
Can Dictate® Yot ] Noaz% |

* Basad on the 285 particpanis which wers inlerviewed. *** Baged on 253 participants; 32 interviews

did not inciuda thess questionsiresponsas.

benefits achievable in the next couple of years.” O

* A'Unifying Theory’
Of Office Automation

Office automation s -a-term bandied about by different
people to represent different scopes of the subject of improv-
ing office functions. Booz-Allen takes a “wholistic and all-en-
compassing approach” to the subject. In its "Unifying Theary”
of office automation, “we are talking about a wide range of
data processing and telecommunications and word processirig
and reference management tools that can potentially displace

* other more traditional, paper- and energy-intensive ways of

doing it,” explains Harvey L. Poppel, Booz-Allen senior vice
president.

The accompanying chart, prepared by Booz-Allen, depicts
the fact that each type of newer technique'can potentially dis-
place an older way of doing things. For example, conferenc-
ing—a video conference or an audio conference—is a poten-
tial substitute for traveling. Various forms of information re-
trieval at one’s fingeriips are substituted for having to dig out
information from a paper file or a library of published material.
Personal processing in the form of word processors and per-
sonal computers is a potential substitute for old fashioned pen
and pencil ways of doing things.

OFFICE AUTOMATION

There is a class of automated tools Booz-Allen calls “activity
management.” This includes automated calendars and tickler
files. “Ways of tracking information automatically are poten-
tial substitutes for forms or lists and other things that we'do in
arder to keep track of our time and the time of others,” Poppel
points out.

One class of applications refates to communications which
some people might conventionally call electronic mail. “We
look at it in kind of broader terms to encompass not only fac-
simile but things like keyboard mail, speech- or voice-acti-
vated mail, and other forms of information transfer,” Poppel

. .says. "in some respects it is a communications device that can

link most of these other types of automated toals together.”

It's important in the Booz-Allen scheme of things to look at
the-classes-in; their-entirety. Not anly is each of them perhaps
independently substitutable for some traditional farm, but cal-
lectively one might be substitutable for another. "While we
might instinctively ask ourselves the question of should we
have a video conference’instead of traveling to a meeting, the
better question—the broader question,” Poppel emphasizes —
"is ‘Should we have the meeting at all?' If we were able to pull
the information out of a data.bank through information re-
trieval o send some messages and get some responses pretty
promptly through information transfer, we might not neces-
sarily need to have the meeting in the first place.

“Wouldn't we hold more meetings if teleconferencing were
available, cheaper? Wouldn't we - invite even mare
peoplet!” O
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Implementing Automated Office Systems

BY DR. JAMES C. WETHERBE, CHARLES K. DAVIS and CHARLENE A. DYKMAN

® The acceleration of the introduction of computer
technology into all aspects of industry in the last
twenty-five years has continued unabated. Particu-
larly, in the last ten years, the advent of the mini-
computer has begun to have important effects.5 As
business competition increases domestically and in-
ternationally, the increases in worker productivity
that are touted widely as benefits of the use of com-
puter technology become a key focus of industrial
management,

Increased capability, availability, and applicabil-
ity of computing technology have resulted from re-
duction in the costs and improvement in the effi-
ciency of modern computers: Accordingly, many tra-
ditional organizational activities have become can-
didates for cost-effective support with. computing
technology. This article is about the “automated of-

fice.” The changing economics of computers have =~

created new applications of automation in office set-
tings. Automating offices will be a great challenge

- for MIS professionals and organizations in the

1980's.13

Productivity of office workers is currently receiv-
ing increased attention. In the decade preceding
1970, blue collar productivity increased 83% due to
various forms of automation.?! During the same
period, office worker productivity increased only4%.
Capital investment per blue collar worker averaged
$24,000 during that decade. The corresponding fig-
ure for office workers is only $2,000. The white col-
lar proportion of the labor force is growing dramat-
ically (reaching approximately 50% by '1980). The
costs of operating offices are also increasing (often
estimated at 10% of revenues for a large corpora-
tion).2! These figures, while they are only estimates,
do indicate that a potential exists for improving an
organization’s economic standing through the im-
plementation of systems to improve white collar
productivity. Not too surprisingly, MIS managers
have been advised to keep abreast of this “auto-
mated office” technology.!®

As with other kinds of computer implementations,
effective use of office systems applications are lag-
ging behind the-availability of potentially cost-
effective technology from vendors. This lag in suc-

cessful implementation is due to two major factors
that can be broadly categorized as technological and
organizational/behavioral. From a -technological
viewpoint, there is considerable confusion and mis-
understanding surrounding the actual focus, capa-
bilities, and degree of sophistication of the various
automated office offerings that ‘are currently avail-
able. Similarly, due to the evolving nature of this
technology, there are new approaches and new sys-
tems appearing continually. Within this prolifera-
tion of technology, a fairly wide consensus of opinion
about the basic functions for office systems is begin-
ning to emerge. Accordingly, a fuctionally based -
structure of the various office systems is possible.

Beyond understanding office technology and its
application, successful implementation of auto-
mated office systems requires an understanding of
the impact of this technology upon the work done in
an office and the organizational and behavioral as-
pects of the office setting. Organizations are for the
most part, not prepared to assimilate advariced com-
puting systems. There are essential educational, or-
ganizational, and behavioral dimensions to be con-
sidered before attempting the “Office of the Future.”
The structure of office systems and the organiza-
tional and behavioral issues addressed should help
organizationsto better.plan, coordinate, and imple-
ment office automation technology.

Automated Office Functions

The basic operating units for the automated office
are “work stations”; they may be any of several
types of terminals for interfacing to a centralized
mainframe computer or a distributed minicomputer
(that may be linked to larger mainframes or other
distributed minicomputers as appropriate).

“Office automation” is the latest information sys-
tems “buzz word.” It is used to describe many differ-
ent kinds of systems. The underlying concepts tend
to be unclear and confusing in practical applications.
Thus, it is appropriate to take a functional approach
to considering automated office systems. Four cat-
egories of functions are discussed in this article.

5
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Document Processing
Electronic Mail Systems
Executive Support Systems
MIS Interface

Document Processing System

Document processing systems consist of standard
word processing applications. Included are corre-
spondence preparation, forms preparation, general
text editing functions, an automatic spelling dictio-
nary, and an electronic filing capability. These sys-
tems primarily augment the duties of secretaries
(and are sometimes confused as encompassing all of
office automation).

Correspondence preparation includes formal doc-.
ument preparation for a principal by a secretary,
guch as letters, memos, ete. This is the "word pro-
cessing” function. Forms preparation includes a set
of electronic video screens that are posted on a ter-
minal as needed. These provide electronic forms for
travel, traxnlng, personnel action, payroll history,
ete.

A powerful text editor is a prerequisite for the
" creation, formatting, and updating of documents.
Vendors have taken numerous approaches to the
text editing function, and this area is often the focus
of critical evaluation of the systems available.
Likewise, an electronic dictionary that can detect
and identify misspelled words in the text is an im-
portant feature that is fast becoming a requirement
on word processing systems.

A storage-and-retrieval system for electronic fil-
ing of dOCUments provides facilities for filing stan-
dard paragraphs, for filing work in progress doc-
uments, and for archival of documents with specified
periods of retention.

Electronic Mail Systems

Electronic mail systems provide facilities for com-
position of messages, notes, and similar informal
communications, a facility for editing such compo-
sitions, and the ability to transmit electronic mes-
sages to other persons on the automated office sys-
tem. These systems also include the facilities for
printing and distributing these messages through
an automated “mail room” facility. Sending capabil-
ities support transmissions to individual addresses,
distribution lists, or broadcast to all members on
specified mailing lists. Standard messages can also
be generated. Finally, a filing and retrieval capabil-
ity manages the mail that is received, and provides
for access to correspondence by author, date
address, etc.

OVERVIEW
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Executive Support System

Executive support systems consist of a series of
on-line, storage-and-retrieval modules and files that
support general executive functions with automated
services used directly by executives to perform their
work more effectively and more efficiently. These
systems are presently available with various levels
of sophistication. Simple executive support systems
are often developed in-house for particular applica-

- tions. The executive support systems available in-

clude calendars, directories, tickler files, and cal-
culator packages.

Automated calendar facilities commonly include
three subfunctions: A personal calendar, a public
calendar, and a calendar of events. The personal
¢alendar is maintained by the executive to provide a
chronology of planned activities. The public calen-
dar is a planning vehicle that allows groups of indi-
viduals to be efficiently scheduled for participation
in required activities. The calendar of events is
another view of the scheduling data that must be
tracked and that involve entities external to the de-
partment.

The directories are retrievable (and modifiable)
lists of key officials, important telephone numbers,
and other basic listed data that is of use to the execu-
tive. Similarly, the tickler files are lists of projects to
be done ("to do” lists), lists of staff assignments and
deadlines, and lists of action items that are out-
standing. The tickler file allows an executive to
schedule future “reminders.” These support the ex-
ecutive in project control efforts and assist him or
her in tracking progress on work efforts for which he
or she may be accountable.

Finally, calculator functions are easily used
modules for doing simple arithmetic caleulations at
the executive work stations. This allows the execu-
tive to perform calculations as needed at the same
work station that is used for the other support func-
tions. .

MIS Interface

Management Information Systems have, of
course, been used prior to the “automated office.”
However, the automated office concept provides for
more tailored local MIS support as well as providing
for links into traditional corporate MIS capabilities,
such as personnel or operational control systems.
Consequently, automated office systems are an ex-
tension and an enhancement to existing MIS tech-
nology. These systems are sets of on-line computing
programs and files that provide the executive with
generally routing decision-making information.
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Depending on their use, some programs and files
may reside on a large-scale centralized computer
while others reside locally on a minicomputer.
Whatever the physical arrangement of hardware
and data, managers are provided, at their work sta-
tions, with easy and timely access to information
that was previously either unavailable or difficult to
acquire. These information systems consist of the
following business systems:

Organizational data systems consist of records of
budgets, personpower, property, and similar de-
partmental accounting or personnel data. This
information may have been available to man-
agement previously, however, having the key
information electronically on file and readily
accessible, increases the potential for effective
use of the information.
Decision support models are sets of programmed
models and queries that manipulate current
data files regarding business operations or
planning forecasts, and that provide a basis for
management decisions.
Program monitoring systems provide periodic
. status reports and tracking information for as-
sessing progress of programs of business activi-
ties. In the simplest form, these are project
management and reporting systems, but they
also include business systems for monitoring a
wide range of ongoing business efforts.
Electronic filing systems entail a-simple and
convenient facility for indexing, storing, and re-
trieving documents and correspondence that an
executive decides to keep in his or her personal
on-line files.

Summary of Applications

Table 1 provides a list of the basic functions of
automated office technology and their primary level
of use, It is important to properly define the organi-
zational levels impacted by the proposed automated
technology. The economic justifications necessary
for successful implementation of this technology dif-
fer according to the organizational level (e.g. levels
of management, staff, clerical, or secretarial person-
nel) to be augmented by systems proposed. This is
primarily due to differentials in costs and types of
work for personnel at different organizational levels
and provides a clear rationale for incorporation of
the organizational focus into any technical evalua-
tions performed.

Critical Factors in Automating Offices
Technical evaluation and economic justification

are only two steps to be performed in successfully
introducing automated technology into the office. As
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previously discussed, advances in electronic comput-
ing technology have made many aspects of the "Of-
fice of the Future” possible today; however, there are
non-economic considerations that often impede the
successful implementation of this technology. Those
responsible for office systems implementation must
focus on these elements and make the appropriate
plans, decisions, changes, etc., to achieve success.

TABLE 1
STRUCTURE OF AUTOMATED OFFICE SYSTEMS
APPLICATION ORGANIZATIONAL LEVEL
T OF USER
DOCUMENT PROCESSING SYSTEMS
Correspondence Preparation )
Forms Preparation
Text Editing
Spelling Dictionary
Electronic Filing Capability
ELECTRONIC MAIL SYSTEMS
Composition of Messages
Editing of Messages
Electronic Transmission of .
Messages
Standard Message’ Generahon
File and Retrieval Capability
EXECUTIVE SUPPORT SYSTEMS :
Calendars
Directories
Tickler Files
Calculator Packages
MIS INTERFACE
Organizational Data Systems
Decision Support Models
Program Monitoring Systems
Electronic Filing Systems
Electronic Bulletin Board

. SECRETARIAL

MANAGERIALEXECUTIVE
AND SECRETARIAL

. MANAGERIAVEXECUTIVE

MANAGERIAUE)'(ECUTIVE

These decisions differ according to those office func-

tions:tobe automated as well as factors unique to the

organization itself. This relationship is examined in
the following analysis with the critical elements to
be considered organized into two dimensions:

¢ Behavioral.

¢ Organizational.

Behavioral

Office automation often represents the first direct
exposure of office workers to computing hardware
and software. It is likely to change their daily work
activities. Because of this, successful implementa-
tion demands that workers are motivated to use
these systems and adapt to the technology and its
impact on their work patterns. This motivation is
made easier when there is a well designed approach
to implementation that considers the systems’ im-
pact on work groups, job definitions, and manage-
ment styles. An overview of these impacts follows.



Group Structure—A distinct advantage of office
automation is that it will facilitate the communica-
tion of work groups. Important information ean be
easily disseminated to managers and their subordi-
nates for timely action. However, in order for this to
be successful, an accurate assessment must be made
of the dynamics of such groups. For example, if
group structure changes frequently, an electronic
mail system should adapt to these changes quickly.
System implementers must recognize that such mail
systems will reduce the need for face-to-face contact
among work group members. For groups where so-
cial contact is important, the impact may be nega-
tive. Conversely, groups where communication was
seriously hindered by distance or time commitments
may find communication much easier and control
potentially more effective.

The implementation of document processing sys-
tems often results in a pooled or clustered approach
to typing activities. A group may have previously
consisted of a manager, his workers, and a secretary;
however, with a pool or cluster, the group will need
to rely on several secretaries to accomplish work.
Acknowledging such changes and assuring manage-
rial personnel of a high level of service is important
in generating their support for the implementation
of document processing systems. Likewise, assisting
secretaries in adjusting to work inputs from several
sources is crucial to successful implementation of a
clustered or pooled system.

Management Style—Office systems often serve as
the foundation to provide information to managers
for use in planning, organizing, and controlling ac-
tivities. As such, developers of office systems must
address each manager’s approach to these activities.
For example, a manager who prefers to make deci-
sions intuitively may not find statistical analyses or
summarization very helpful in his decision making
efforts.

There is no one best way to design management
information systems. Rather, they must enhance
and complement the style that an individual man-
ager uses in planning, organizing, and controlling
activities. Understanding the way in which each in-
dividual performs managerial tasks allows selection
and development of systems that closely meet re-
quirements as they exist rather than expecting an
executive to significantly change management style
and approach to match a new system.

Job Redesign—Job redesign or redefinition is a
major element in automating office functions. Office
automation can be expected to change the nature of
daily work within organizations. At the secretarial
level, workers will be¢come involved in more techni-
cal computing-based work efforts.- At higher levels
in the organization, daily work activities will
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change as managers and staff personnel learn to use

various information systems that will allow them to
make better use of their time and make more in-
formed decisions.

- Systems designers must identify the components
of each job that will be affected by office systems
implementation. Documentation of the changes that
will result from automating the various functions
and recognition of these changes by reward restruc-

- turing, upgrading of work status and titles, and

providing necessary support, are key issues to
address in this area 10 14 24

There is a learning curve effect associated with
previously non-technical users beginning to utilize
newly automated facilities. As a result, employees
must be specifically motivated to expend the extra
effort needed and supervisors must be ready to ac-
cept less than optimal performance in the early
stages of an implementation. Effective motivation is
more likely if those who are implementing office sys-
tems attempt to match the equipment to the work
groups that exist, and to the styles of managers. At

‘the same time, job descriptions and remuneration

should acknowledge the inherent higher skill levels
needed, particularly at the clercial level.

- Addressing the behavioral issues discussed will
help to limit the demotivating factors associated
with changes to work patterns and provide the in-
centive needed for success.

Organizational

Organizational level considerations are those at-
tributes which are descriptive of the organization
itself rather than particular people or groups within
the organization. Research in complex organizations
has resulted in an understanding that organiza-
tional structure and size, the organizational climate,
and the distribution of power within an organization
are all significant variables to be considered when
major changes are being introduced.!* The automat-
ing of office functions within an organization in-

- volves major change and the follpwing analysis il-

lustrates the major impacts that must be antici-
pated.

Organizational Structure—The structure of an or-

' ganization, centralized or decentralized, simple or

complex, highly formalized or more informal will
often determine the type of system to be installed.
For instance, a highly centralized, simple organiza-
tion, with formalized procedures may indicate that a
time-sharing document processing system across the
organization will be best; alternatively, a decentral-
ized complex organization with little formalization
may mandate stand-alone systems tailored specifi-

{
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cally to meet departmental requirements.

There is also a more subtle consideration related
to organizational structures. The actual manage-
ment of the process of automating office functions
should be located at the appropriate organizational
level, normally the highest level impacted by the
implementation. This assures that those at the
highest management level affected are aware of
what is being done and solicits their support of the
project. This is crucial for successful implementa-
tion.

Organizational Size—The size of the organization
is most important because of the resources at its dis-

_ posal for the implementation process.?® As a result,

the cost effectiveness of the various systems and the
approach to system design and ongoing support may
depend upon size.

A smaller organization may need to use consul-
tants during the design process, contract externally
for the necessary training, and use a time sharing
service to access organizational data systems and
decision support packages. Such an organization

" may require a smaller volume of documents to be

processed, filed, or electronically mailed. With the
decreasing cost of computers, many small companies
are increasingly capable of cost-justifying office sys-
tems. However, it will often be necessary to take a
detailed but flexible approach to developing the po-
tentially most cost-effective design with close moni-

toring of cost savings realized.

A larger organization may have the resources
needed for all steps in the process. In such organiza-
tions, a specific group may be charged with support
and integration of office automation into existing
manual and data processing systems. This type of
group may -be_.able -to consider long-term invest-
ments, both in capltal and in personnel, and cope
with longer term payback issues.

Organizational Climate—The climate of the or-
ganization, the internal atmosphere of tension,
stress, cooperation, warmth, support, etc. affects the
successful automation of various office functions. 19
For example an organization that exhbits a high
degree of tension and distrust with little cooperation
among organizational members may be impacted
negatively by executive support systems that assist
managers in tighter control of their subordinates’
activities.

As a result, system designers must realize that
organizational development and team building ef-
forts may be needed prior to the implementation of

an office system. The climate may limit the types of

systems which can be successfully installed unless
there are serious efforts made to prepare the organi-
zation for these systems. The social system, includ-
ing working groups and worker attitudes, and the

OVERVIEW
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technical system, including the facilities provided,
training efforts, and user friendliness, should be
coordinated for the implementation to be success-
ful s 4

Power Distribution—The various types of power
that exist in an organization can greatly affect the
implementation of new systems.® An organization
may be formally centralized with legitimate power
existing at a corporate level while informal power
may reside within component departments where
various operational “experts” may influence the ac-
ceptance of the systems implemented. Analysis of
this situation indicates that these “experts” must be
involved in system design and implementation. The
power nodes may not be readily apparent from
studying the organizational chart, however, iden-
tification and use of the “opinion leaders” has been
shown to be crucial to successful implementation of
technological innovation.24

Organizational Environment—Factors that are
external to an organization are referred to as envi-
ronmental factors and there are two major environ-
mental influences to be considered in the implemen-
tation strategy for automated office systems. These
factors are the competitive environment of the or-
ganization and governmental regulations and influ-
ence,

The competitive environment raises the issues of
competitive advantage to be gained or lost as well as
the transfer of knowledge and experience with office
systems technology. A planning strategy should
concern itself with these issues in assessing office
automation strategy. Competitive advantage as-
sessments are concered with identifying those com-
petitors who. are gaining or could gain significant
advantages by implementing office automation.
These advantages could be gained through increased
productivity, cost reductions, faster and more effec-
tive response to customers, etc.

Additionally, it is important to understand expe-
riences of others with the new technologies. Transfer
of knowledge can minimize “reinventing the wheel.”
When evaluating office automation, it is useful to
determine what other organizations, particularly
competitors, have done with these systems. Vendors
as well as users of office automation are good sources
for such information and systematic efforts to learn
from others’ efforts in this area of technology will be
an important aspect of strategic planning.

The second organizational environment factor,
governmental regulations will also impact auto-
mated office systems. This will be particularly true
in areas of communications systems technology, pri-
vacy legislation, and antitrust actions against major
vendors such as IBM and AT&T. These actions by
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government may limit the scope and may change the
basic rules for persmissible office system technology.

Accordingly, it is important to systematically
evaluate the regulatory situation as it will impact
proposed systems. This evaluation should include
tariff regulations related to communication capabil-
ities, and restrictions on electronic mail transmis-
sions. Likewise, governmental actions may open
new. markets. An example can be seen in the ap-
proval of electronic funds transfer systems. Systems
planners must design flexible systems which can
adapt to changing regulations while at the same
time predicting these changes in order to position
the organiation to take advantage of new oppor-
tunities as they become feasible.

Conclusion

This article has presented the basie functional
structure of automated office systems. The focus has
been on implementation of these systems and the
array of factors that must be considered in planning
and executing such implementations. The prime
conclusion to be drawn is that, unlike traditional
data processing systems, the use of office systems
with their technically unsophisticated users at all
organizational levels must include careful assess-
ment of many factors outside the actual electronic
technical feasibility of office systems. The im-
portance of these factors differs depending on the
application being considered. A careful assessment
and systematic approach is necessary if successful
implementation of thése systems is to be reasonably
anticipated by office managers. ®jsm

DR. JAMES C. WETHERBE

Or. Wetherbe is Director of the Man-
agement Information Systems (MIS)
Research Center and an Associate
Professor of MIS in the Graduate
School of Business Administration at
the University of Minnesota. He has
held MIS management and technical
Fositions with Computing Software,
nc., NCR, Houston-Qil and Minerals,
He directed the computer center at
Texas Tech Univerity and Idaho State
University and was on the MIS faculty
at the University of Houston. He is
widely published in MIS journals and
is the author of two texts on systems
analysis and design.

CHARLES K. DAVIS

Mr. Davis is Manager of Customer
Services in a large centralized com-
puting and networking facility, ser-
vicing M.W. Kellogg Company and
several other divisions of
Wheelabrator-Frye, Inc, Mr, Davis
has held analyst and management
positions with IBM, Chase Manhattan
Bank, and Occidental Petroleum
Corporation. He holds a Bacheior's
degree from Oklahoma State Univer-
sity and Masters degrees from Har-
vard and Columbia.

CHARLENE A. DYKMAN

Ms. Dykman is Assistant Vice Presi-
dent of Information Services at Hous-
ton National Bank (Republicof Texas
Corporation). Ms. Dykman has a

Bachelor degree from Saginaw Val-

ley College and Masters degrees from
Michigan State and the University of
Houston. She has served as a data
processing systems consultant with
the University of Houston and di-
rected office systems reviews and
implementations for Puliman Incor-
porated and many of its Divisions.

Page 6 of 6

7

\




office
technology
reseqrc | |
group OVERVIEW

ov 255
Page 1 of 8

l/..
/

Office automation

needs

Studying managerial work

Raymond R. Panko

Managerial work stations are

_ expected to proliferate in the near

future. But managers have diverse
needs. To serve managers well, we
must have ways of studying man-
agers, so that we can adapt systems
to their individual needs. The author
discusses three roads to the study
. of managers: use-of-time analysis,
the analysis of procedures, and the
critical success factors approach.

The author also raises the Issue of

how much individualization we can
afford and how much users really
want.

The author is with the College of Busi-
ness Administration at the University of
Hawaii, 2404 Maile Way, Honoluiu, H!
96822, USA (Tel 808 261-2675).

This article is an edited version of a paper
submitted for presentation at the Fifteenth
Intenational  Conference on = System
Sciences, Honolulu, Hawaii, January 1982.

'Lois Paul, 'First large-scale computer,
Eniac, tumns 35 years old’, Computerworld,
2March 1982, pp 1, 4.

*Pretrial Brief for Defendant international
~ Busines :Machines Corporation, . United
States ‘of America vs IBM Business
Machines, 60 civ. 200-civ. No 72-344
(DNE), 15 January 1975.

*IDC expects ‘staggering” desktop
growth', Computerworid, 1 December
1980, p 78.

In 1981. students at the University of Pennsylvania decided to pit a
modern TRS 80 desktop computer, costing about $2000, against ENIAC.
which was the world's first electronic computer. ENIAC was built at the
end of the second world war at a cost of $400000 (about $2 million in
today’s dollars). In the contest, both machines were given the same
numerical problem: to square all integers from 1 to 10000. There was no
competition. The little desktop computer was about twenty times faster
than ENIAC.' .

The price/performance ratio of computers has been increasing by
about 25% annually in recent years,* and most people expect this trend to
continue. If it does, a $3000 desktop computer ten years from now will
rival today’s $30000 microcomputers. Twenty years from now, when
most of us will still be working for a living, it will have the power-of today's

..$250000 ‘super-minis’.

Today, personal (desktop) computers are comparatively rare. How-
ever, according to one recent forecast by the International Data Cor-
poration, the number of desktop computers in the USA will grow from
371 thousand units in 1979 to 3.1 million in 1984.> The number of
terminals through which managers and professionals can reach com-
puters is also growing explosively. In 1981, there was only one terminal
for every 48 US workers; by 1986, there will be one for every ten.*

With this kind of power soon to be available, it makes sense to plan
very diligently for office work stations. About 409 of the US work force
now consists of office workers.* and office productivity has been growing
by a sluggish 1.3% annually.® As processing power becomes cheaper. we
should be able to trade off machine costs against peopie costs to ever
greater advantage.

The problem, of course, is that office work is very diverse. Table 1
shows the kind of diversity found among just professional and technical

jobs. There-is-dlso great diversity among managerial jobs. Many so-called

‘managerial’ jobs, in fact, are really professional jobs in which the
discipline has not been recognized by the Bureau of Labor Statistics.
Corporate planning is a good example of this. Furthermore, even
‘general’ managers find that the type of work they do is highly dependent

Reprinted from TELECOMMUNICATIONS POLICY, Vol. 5, No. 4, December 1981,
(c) IPC Business Press Limited, New York-London.
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2not counted as office workers.

Source: US Department of Labor, Bureau of
Labor Statistics, Employment and Eam/ngs
January 1979..

‘Lawis M. Branscomb, ‘Computer com-
munications in the eighties — time to putitall
together’, Computer Networks, February
1981, pp 3-8.

‘Raymond R. Panko, ‘Perspectives on
office work’, accepted for publication in
Office Technology and People.

*Charles R. Ardolini, ‘Federal sector pro-
ductivity measurement’, Selected Fapers
from the North Amencan Conference on

Labor Statistics, pp 49-53, Boston, MA,
18-21 June 1979. Data are for all federal -

warkers, not just office workers.

"Ralph H. Sprague, Jr, 'A framework for the
development of decision support systems’,
MIS Quarterty, December 1980,
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Tabie 1, Professional and technical workers, 1978,

Accountants ‘ . ' : 975

Computer specialists . . 428
Engineers- 1265
Lawyers and judges . . ' 499
Librarians, archivists, and curators : ' 202
Life and physical scientists ' ) ' 273
Persannel and labour relations workers .. 405
Physicians, dentists, and related practitioners 756
Registered nurses, dieticians, and therapists © 1351
Heaith technologists and technicians? . 498
Rellgious warkers . . 325
Social scientists 255
Social and recreation warkers 508
Teachers, college and univarsity . : £62
Teachers, excapt college and universities3 2992
Engineering and science technicians? - . ' 985
Technicians, except health, engineering and science? . 173
Vocational and educational counsellars ksl
Writers, artists, and entertainers, except athietes 1092
Athletes3 . 101
Research workers, not specrbed . 122
Other * . 310
Total professional; technical and kindred workers 14245

-on the kind of organizatiohal unit they aré managing. Personnel man-

agers and factory managers, for example, do very different things on their
jobs, Finally, managerial styles differ greatly, so even managers with
identical responsibilities may approach their jobs very differently.

Dealing with diversity: alternatives

In our system designs, we must respect the diversity that exists. We must
be able to customize our information systems to individual jobs and
individual people. Borrowing from Sprague,” we must be able to build
‘generators’-flexible tool boxes, from which designers can quickly build

‘customized subsystems for tndividual workers. Otherwise, the cost of
~ customization will be horrendous. But the generator ‘solution’ only raises

another and more fundamental problem—how to decide what to put into
the individual's system.
There seem to be two quite different approaches to the design issue.

"One is to build a limited line of application packages, each designed for a

major class of jobs. These ‘packaged’ products can then be tailored to the

extent the user wants them tailored. The second approach is to conduct a

detailed analysis of the officer worker’s job, so that we cantailor a precise
package to begin with.

Most designers intuitively prefer to take-the second approach begin-
ning with a detailed work analysis. There are two reasons to suggest,

. however, that this might not be the better approach. The first is cost, pure

and simple. Most work analysis techniques are simply too expensive to
use broadly in an organization. Granted, costs of our current approaches
are likely to decrease over time, but keep in mind that the Model T and
the early Honda cycles were cheap because they were designed to be
inexpensive in the first place. Scaling down a large-scale analysis tool may
work, but a safer approach is probably to think very hard about how to
build an inexpensive work analysis tool from the start.

The second reason to be wary of individual tailoring is that history
suggests that most people do not want to bother with tailoring in the
products they use. The first colour television sets allowed very fine colour
adjustment. Most customers, however, ignored the adjustments and
lived with green faces. Finally, the set manufacturers began to make

'
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automatic colour adjustment. It was never very good, but neither was it
ever very bad. In microwave ovens and 35 mm cameras, too early
designers overshot the mark and built equipment too-intricate for most
people. Not until Canon’s simple, cheap, and automatic AE-1 did the 35
mm camera really explode in the marketplace.

We have already seen a strong user requirement for KISS (‘Keep it
simple, stupid’) in the office products market. In a study of electronic
message system users, for example, managers were found to fali into
three major categories.® About a sixth made extensive use of filing.
editing, and retrieving functions for their mail. Another sixth rarely did.
The rest delegated terminal work to their secretaries. It should be noted
that the delegators liked the system’s end results. They just saw no real
benefit in using any of its features. In comparison, most EMS system
designers have tended to be heavy and sophisticated users. And most of
their feedback comes from heavy users. Unless extremely vigorous and
forceful efforts are made to design systems to suit all market segments,
the 'light majority’, who should be the prime design targets; are usually
overlooked. _

In word processing, which today contains the best examples of good
office products design, current systems are much simpler than earlier
systems. Sometimes they can do things earlier systems could not, but
these new features are almost always very simple to use. Any pro-
grammer who wants to develop products for office workers should first
look at the IBM Display writer, the CPT 8000 and other popular word
processors to see the kind of elegant simplicity that marks successful
office products.

In general, well designed office products seem to anticipate what users
will do even before the user knows. In fact, there is a lot of truth behind
this impression. Well designed systems are based on careful studies of
what people do and in what order they do things. Then. designers follow
three simple rules:

-

® The user must be able to do simple things simply.

® All'frequent sets of actions must be handled elegantly.

® Your competitors' are probably smarter than you; study all
competitive products and use their best insights when possible.

In perspective, the amount of power and tailoring a user wants probably
depends on two things: how important the system is in his or her work and
how much he or she likes to tinker. If you need a system three or four
hours per day (if you are involved mainly in records management work,
for example), then you are much more likely to demand customized
functions. Even then, surprisingly, many people never learn the full
range of sophisticated features of their systems. Few people, in turn, who
use a system for only half an hour per day find it worthwhile to do *fancy’
things with the system. While there are some tinkerers among the light
users, they do not seem to be in the majority, and there are even serious
doubts that tinkerers are really being more productive by using the
system in a heavy and sophisticated manner.

Whether the full-tailoring or limited-product-line approach ultimately
wins out, excelient tools are stiil needed to study managers. Under full
tailoring, we:must. understand each person in detail. Under a limited-

*Raymond R. Panko and Rosemarie U. 5rodyct-line approach, we must be able to design our product line very
Panko, 'A survey of EMS users at | . . .

DARCOM', Computer Networks, March intelligently and understand how much alteration different market seg-
1981, pp 19-34. ments will desire for any given product.
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'a Respondents were both managers and pro- Tablez M useottl ; T

fessionals.

Sources: Rosemary Stewart, Managers and
Their Jobs, Pan Books, London, 1967; Thomas
Bumns, ’Management in action’, Operational
Research Quarterty, Voi 8, Na 2, 1957, pp 45-60;
James Home and Thomas Lupton, 'The woark
activities of middle managers - an exploratory
study’, Journal of Management Studies, Vol 1, No
2, 1965, pp 14=33; R. Oubin and S.. Spray,
'Executive behaviour and interaction’, industrial
Aelations, No 3, 1964; J.D. Croston and H.B.
Goulding, ‘The effectiveness of communication at
meatings: a case study'. Operational Research
Quarterly, Vol 17, No 1, 1967, pp 45—47; Henry
Mintzberg, ‘Managerial work: analysis from
obsarvation', Management Science, Vol 18, No 2,
Qctober 1971, pp B97-8110; AW. Palmer and
R.J. Beishon, 'How the day goes’, Personnel

Management, 1970; Notting, reported in Sune .

Carlson,  Executive  Behavior,  Stomber.
Stockholm, 1951; Wayne L. Rhodes, Jr, ‘How to
boost your office productivity’, Infosystems,
August 1980, pp 38-42.

‘Henry Mintzberg, ‘Managerial work:
analysis for observation’, Management
-Science, Vol 18, No 2, October 1971, pp
B97-8110.

'""Wayne L. Rhodes, Jr, ‘How to boast your
office productivity’, Infosystemns, August
1980, pp 38-42.

"Ibid.

Percentage of working day

m
Total

“+ ' Noof Face-lto-face FiFplus Resading Communie
Study subjects meetings Telephone taisphone’ writing cation
Booz-Allen & Hamiitond 299 - - 46 2% 67
Stewart 160 54 6 60 28 © 88
Bums 76 B - 52 24 76
Home and Lupton 66 54 9 63 24 a7
Dubin and Spray 8 85 8 61 5 66
Croston and Goulding 6 56 7 63 18 81
Mintzberg 5 64 6. 70 20 %0
Palmer and Beishon 1 54 ] 60 15 75
Notting 1 - - 59 17 76
‘COMPQSITE’ - 50 8 56 24 80

This article surveys tools that are now being used to study office work.
There are, of course, many more tools available. In particular, there have
been extensive studies of how scientists and technologists use various
information sources and even empirical studies on the relationship be-
tween a professional’s performance and his or her use of information.
The three approaches that have been selected for review in this article
have been included primarily because they are the most frequently used
in the study of office work.

Time studies

Perhaps the simplest way to study managers is to observe them and record
what they do with their time. This way, we can at least identify major
activities and perhaps pinpoint some minor activities. ‘As shown in Table
2, the analysis of managers’ time is not a new activity.

From the summary data shown in Table 2, it is clear that most studies
are in strong general agreement. Managers spend most of their day
communicating-a quarter of it reading and writing, 5% or so on the
telephone, and half of the day in meetings of various sorts. It is no
accident, then, that communicatlon support is now a major pre-
occupation of system designers.

Of the studies shown in Table 2, probably the best known is that by .

Mintzberg.? Unfortunately, Mintzberg used only a microscopic sample of
five managers. Furthermore, he studied chief executives only. Other
studies (cited less often) have demonstrated that use of time varies greatly
according to managerial level. Lower-level managers spend a great deal
less time in the chaotic communication-on-the-fly mode observed by
Mintzberg, more time in thought and analysis.

Use of time studies pinpoint the need for improved communication
services—telephone service, electronic message systems, dictation
systems, reading enhancements, and so on. But few have analysed the
‘residual’ non-communication category in any depth.

Thus the Booz, Allen and Hamilton study'® is notable for its attempt to

~ look beyond communication, at what it called 'less productive’ activities—

things that either waste time compietely or that could be delegated to
lower-paid employees. These less productive activities accounted for
15-40% of the work day in the organizations studied. They included
*doing clerical tasks, finding and screening the “'right information”, wait-
ing idle while travelling, expediting previously assigned tasks and
scheduling and organizing their work’."!

The BooZ study also examined the use of ‘professional tools’, such as
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23132 time samples.

Sources: ‘An operations research study of the
scientific activity of chemists’, Case Institute of
Technology, 1958; John R. Hinrichs, ‘Communi-
cation activity of industrial research personnel’,
Parsonnel Psychology, Vol 17, November 1963,
pp 194-204; Klemmer and Snyder, cited in J.E,
Carlin, 'Human factors research - some recent
findings and future problems’, Proceedings of the
Fifth Intemational Symposium on Human Factors
in Telecommunications, 1970.

Tabile 4, The secrstary’s day.

Category % oftime
Face-to-face 9.8
Telephone 10.5
Typing 370
Other paperwork . 330
Mail handling 81
Filing 74
Copying 6.2
Proofing 39
Collating and sorting 2.6
Calendar 26
Pick-up and delivery 2.0
Cther 72

Source: See text, Engel et al, Ref 14.

2Gtewart (Rosemary Stewart, Managers
and Their Jobs, Pan Books, London, 1967)
also found that about 8% of the day was
spent in calcuiations.

SHaroid Tepper, ‘The private secretary: a
company liability’, Management Review,
February 1973, pp 2242,

“G.H. Engel, J. Groppusa, RA Lowenstein
and W.G. Traub, 'An office communica-
tions system’, IBM Systems Joumal, Vol
18, No 3, 1979, pp 402-431.

sJames H. Myers and Edward Tauber,
Markat Structure  Analysis, American
Marketing Association, 1977.
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Table 3, Scientsts’ and technologists’ use of time.

Percentage of working day:
Total
Noof Face-to-face FTFplus HReading, communi-

Study subjects meetings Telephone telephone  writing cation
Case Institute . 1500 - - - - 53
Hinrichs . 232 29 6 35 26 61
Kiemmer and Snyder a 35 7 42 26 =]
'COMPOSITE’ - 30 7 37 26 63

calculators, audiovisual equipment, dictation, and computer terminals. It
found that these are used for less than 10% of the average office-based
knowledge worker’s day. It also noted that this average worker spent
about 8% of the day analysing.'?

Other office occupations have also been studied with use-of-time tech-
niques. Three studies of professionals are summarized in Table 3. They
indicate that professionals also spend a great deal of time communicating.
although less time than managers. Secretaries, surprisingly. have not
been well studied, at least in any project of which the results have been
published. Naremco's famous study,” for example, which found that
secretaries spent only 20% of the day typing, was a study of private
secretaries only, so its general usefulness is in doubt. Engelezal,™ in turn,
asked general secretaries to estimate how much time they spent on each
task; estimation has been found to be inaccurate in a number of studies.
Nevertheless, since that by Engel er a/ is the only available study of
general secretaries, it is included as Table 4. I have not found a public
study of sales workers.

The main problem with use-of-time studies is that they tend to fall far
short of what we need to tailor systems. We need an extension of the
methodology to understand the individual activities we have identified.

One possible extension is benefit-deficiency analysis, taken from con-
sumer market research. Some time ago, Texize wished to understand the
market for home cleaning products in considerable detail. So it surveyed
500 housewives with at-home personal interviews.'* Each respondent was
asked to remember their chores from the previous day. One of these
chores was then selected at random. This process, barring the problem of
memory, was designed to-give a random sample of use occasions, because
benefits are obviously tied to what was being cleaned.

The respondent was then given a list of benefits that might have been
desired on that occasion and were asked to rate how strongly each benefit
was desired. Next, respondents were asked to rate the extent to which the
benefit was not satisfied. This was done to identify benefit-deficiencies,
not just use occasions or benefits alone. Texize realized that to make a

_product sell, one has to solve real problems that are not being solved by

other products. The end result of the study was a strongly perceived need
for a product that would cut grease effectively. Later, Texize introduced
Grease Relief, a very successful product.

This simple example is designed to that use-of-time analysis is really
only a first step in analysing office work. We probably have enough
general studies of time use in offices. If the technique is to be usefulin the
future, it will have to be greatly extended.

Analysis of procedures

A great deal of office work consists of procedures — series of steps that

Page 5 of 8
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*George R. Terry, Office Automation, Dow
Jones-irwin, Homewood, L, 1968,

"Far a sfightly dated but exceflent survey of
tools for modelling and programming, see
Clarence A. Eifis and Gary Nutt, 'Office
information  systems and computer
science’, Computing Surveys, Vol 12, No 1,
March 1980, pp 27-60.

*David L. Holzman and Victor Rosenberg,
‘Understanding shadow functions: the key

to system design and evaluation’, Work-"

shop on Evaluating the Impact of Office
Automation, - Xerox Palo Alto Research
Center, Palo Alto, CA, 1314 May 1976.
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must be completed in some basic order, perhaps by a single person,
perhaps by many people. Automating such procedures is likely to bring
considerable productivity gains. In fact, it already has. Procedural auto-
mation systems are now used extensively in every large and medium-size
corporation. In 1948 when we first began computerizing them, they were
called ‘office automation’ tools.'® Today, for some reason, we exclude
them from the definition of office automation, despite the fact that they
are clearly tools for office work and are still done by office workers. What
do we call them today? Data processing. Nearly all DP applications in
business are designed to automate procedures for office work.

In the last generation, DP applications have matured greatly. The large
applications are far more sophisticated and powerful. We have seen the
emergence of powerful techniques for analysing office procedures, pro-
gramming tools for building certain classes of applications, and even
techniques for designing packages to fit common applications in a way
that is attractive to users. Packages for many common applications are
even available today for small offices, thanks to small business systems
that use minicomputers and microcomputers.

Now we are beginning to attack the problem of small scale and infre-
quent clerical applications, the kinds too specific and uncommon to
generate a market (at least today) for packages. A number of tools for
studying, modelling, and programming these specialized procedures are
now being created.'’

Before we can model or program, of course, we need data. The
standard procedure manual for an office is often a surprisingly good
starting point if it is a decent manual. Even if it is more ignored than
followed, it generally indicates major problems and general approaches,
as well as specific exception problems.

The next step is to interview people who work in the office to see what
they really do. Having studied the procedure manual, we are likely to
understand their work better, so that we can quiz them intelligently on
what they do in known exception cases, and ask them specific probing
questions on why they do in known exception cases, and ask them specific
probing questions on why they do not foliow the procedures manual in
certain instances. 4

One problem with interviewing people is that there are certain things

that are frequently overlooked. Holzman and Rosenberg'® have called

these ‘shadow functions’. They seem to come in two major categories.

First, there are things so routine that they become invisible and are

overlooked in interviews. Second, there are exceptions when the basic
system ‘breaks down’. These frequently go unreported, even when they
consumte a great deal of time. '

After the data have been collected, the next step is deciding how much
to program. The basic flow is usually simple and easy to program. But
there are usually many exception conditions that lead to secondary
branches in the work flow. And every system has ‘break downs’ in which
the programmed flow fails~for instance, if an important piece of
information needed to do some step in the procedure is missing.

One approach to handling the complexities of office procedures is to
build a fairly simple prototype. This prototype is put into operation (as a
back-up system) and then modified as needed. Prototyping fits one of the
most troublesome problems in creating systems: the fact that knowledge
of user needs tends to evolve even after diligent search. Prototyping is not
always possible, but the growing number of ‘applications generator’

Page 6 of 8
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“Lucy A, Suchman, ‘Office procedures as
practical action: theories of work and soft-
warg design’, Workshop on Research in
Office Semantics, Chatham, Cape Cod,
MA, 15-18 June 1980.

D, Ronald Daniel, ‘Management informa-
tion crisis', Harvard Business Review,
September—QOctober 1961, p 111,

3 John F, Rockart, 'Chief executives define
their own data needs', Harvard Business
Review, March—-April 1979, pp 81-93.
2pater F, Drucker, The Effective Executive,
Harper and Row, 19686,
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software packages make prototyping and adaptive design relatively
simple.

A caution should be added at this point. In much recent literature on
procedural automation, an implicit assumption seems to exist that office
work is largely procedural work. But consider what happens when a new
office is created. At first, every problem is handled as a unique crisis.
Later, as experience grows, certain problems are seen to be recurrent;
effective and efficient procedures are usually created to handle them.

Even in the long run, however, not everything can be procedurized.
Many problems must be solved individually or by general hueristic search
strategies (‘Why don’t you look through the xyz file and see if anything
there helps?’). There is sometimes a real danger that computerizing
major procedures will destroy access to files needed for one-of-a-kind
and hueristic problem solving.

In the end, office work is practical action,'? that is, an environment in
which goals have to be met and problems solved ‘any which way you can.’
Procedures are useful and desirable where they are appropriate, but they
still constitute only one weapon in the office worker’s arsenal.

Again, a basic question is how much complexity is really desirable. As
discussed above, a simple system that handles basic things well may be
more acceptable to users than a powerful and sophisticated but complex
tool, Power that goes unused is meaningless, expensive, and often daunt-
ing to users.

Critical success factors

One of the most discussed techniques for studying managerial work is
based on the idea of ‘critical success factors’ (CSFs) a concept invented by
Daniel* and popularized in the MIS area by Rockart.?"

The idea is simple. As Drucker has pointed out so eloquently in his
book The Effective Executive,* we must focus not on individual tasks but
on the external contributions that tasks are designed to generate. An
office exists to solve some problem, provide some information, or give
some direction to other parts of the firm. An effective executive, Drucker
notes, constantly asks what he or she could be doing to improve the

-overall performance of the firm. In the parallel language of CSF theory.

every person or department has a relatively small number of critical
success factors that will probably bring success if executed well and that
will probably guarantee failure if not executed well.

The problem with traditional management information systems is that
they merely provided predigested accounting data to managers. They
never asked whether the reams of data really served some pressing need
(pertained to a CSF). Nor did they ask whether they were serving all the,
CSFs of individual managers.

In the CSF approach, you either begm with goals (say MBO objec-
tives) or CSFs, depending on whom you talk to. If you begin with goals,
you then identify CSFs for each. If you begin with CSFs directly, you
define CSFs for that manager's job in total. In either case you create a
limited set of critical factors for each manager and group. The world
‘limited’ is the key one. If there are too many CSFs, the manager will
effectively have too little guidance on how he or she is to allocate time and
resources.

The next step is to identify what information must be supplied in the
support of each CSF. (Other resources have to be supplied, too, but that

. ) Page 7 of 8
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Table 5. Critical success factors for one is not our consideration here.) Now ways have to be found to measure
manager (Chiet executive officer of ama whether each CSF has been satisfied. The last step, of course, is to
olf company). : measure the attainment of the CSFs and reward or punish the manager
Decentralize organization . accordingly. '
iﬂ?ﬁﬁiﬁ?ﬁfﬁm"iﬁﬁ?&m relationships Table 5 is a CSF plan for one manager. Note that only some of the
Creata better social image information needed is computerized. As use-of-time -studies indicate,

Develop new ventures managers and other office workers obtain much of their critical infor-

mation verbally. .

The CSF approach is supposed to be superior to traditional man-
agement by objectives. MBO tells the manager what to do but not how to
do it. MBO measurement may give us ‘lagging indicators’, which may
only indicate trouble after the situation is very bad. CSFs, in turn, give
the manager guidance in what sub-objectives to focus on to achieve the
main objective. They also help the manager's superior to monitor partial
progress. In practice, the gap between MBQ and CSF is more subtle than
this. Most MBO programs deal with partial objectives that build to a
larger objective. Perhaps the greatest contribution of the CSF literature is
its stress on finding those few things that will really make or break a
manager or office when working toward goals.

Because the CSF approach was designed for the MIS environment, it
has traditionally focused on the information that managers need to
achieve their critical success factors. But in future systems, office workers
will also be given processing 100ls to help them achieve their CSFs.

The Massachusetts Institute of Technology has been working to com-

*bine CSF thinking and procedure analysis into a full tool for studying
office work. The MIT approach is called *Office Analysis Methodology’
(OAM). ¥ 1t is currently evolving from a loose collection of ideas and
intentions into a-full and specific methodology.

Source: See text, Rockart, Ref 21.

Conclusion

Overall, we have a long way to go in understanding how to analyse office
work. Our current tools solve only. parts of the problem. They are also too
expensive. We do not even know how much we need to tailor our
systems.

Despite such discouraging conditions, the analysis of office work is
probably thé most critical contribution we can make to the future of office
automation. The work already done indicates glaring weaknesses in past
approaches to office automation. For too long, we have focused on
secretaries, and then on parts of secretaries’ jobs. For too long, in
addition, we have cherished absurd notions of what managers and
professionals do. Unless we can destroy many myths quickly and make

“Marvin Sibu, Sandor Schoichet Jay progress in other areas fairly quickly, the billions of dollars that firms now
Kunin, and Michael Hammaear, OAM: An . . .

Office Analysis Methodology, MIT, Labora-  P1an to spend on office systems in the next few years have little chance of
tory for Computer Science, October 1980.  being spent wisely.
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Fighting the Paper Chase

Companies look to office automation to boost white-collar productivity

he executive is paid to think, to de-

cide and to manage. In fact, he

spends much of his time doing any-
thing but that, All too often, he finds him-
self buried under paperwork, endlessly re-
turning phone calls only to get a busy
signal or no answer, or simply waiting for
late reports. The struggle to boost sagging
American productivity has usually cen-
tered on the shop floor and on ways to
make men and machines work faster. But
businessmen should be .spending just as
much time looking into their administra-
tive offices and executive suites. There,
some of the biggest bot-

A 1980 study by the Booz Allen &
Hamilton management consulting firm
found, for example, that business man-
agers often spend no more than 29% of
their time on actual “thought. work”
such as reading, creating documents and
problem solving. More often, the work-

~day gets drained away in such time-
consuming and distracting activities as

arranging meetings and conferences,
searching for information, and waiting
for the preparation and delivery of re-
poris and studies.

The basic office structure has

oV 254
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puter manufacturer that has been' in
business . for less than five years and al-
ready has racked up annual revenues of
$60 million in the current fiscal year.
Two weeks ago, the Wang Laborato-
ries of Lowell, Mass. (1981 revenues: $856
million), announced the introduction of a
new system that supports as many as 24
separate word- and data-processing ter-
minals and can receive information by
actual telephone. voice command. Days
carlier, the Hewlett-Packard Co. of Palo
Alto, Calif,, a leading computer manufac-
turer, announced its own entry into office
automation by unveiling

tlenecks of all are to be
found among the 52 mil-
lion American white col-
lar workers.

With U.S. business
continuing to shift fur-
ther and further away
from basic manufactur-
ing. which now accounts
for less than 25% of
G.N.P, and toward ser-
vice-type fields such as
law, accounting, tourism
and finance, armies of
white collar employees
have become indispens-
able to the conduct of
business. Last year, v
workers, ranging from ...
clerks to chief execu- 5=
tives, earned more than
$760 billion in wages and
salaries, or more than

RS

20 new state-of-the-art

\ products.
— o . The firms are storm-
,v"’ 20 Q Q ing into a market that

) last year produced rev-
o enues of approximate-
| ly $4 billion and may in-

crease by 40% to 45% in
yearly sales gains
through 1985, a rate that
dwarfs almost every oth-
er sector of U.S. busi-
ness. Says Sanford Gar-
rett of the New York
investment brokerage
firm of Paine Webber
Mitchell Hutchins Inc.:
“What you are dealing
with is a market mea-
=4 sured literally in hun-
dreds of billions of dol-
lars on an annual basis.”
Already, companies

25% of the total output of
the economy. Getting control of that sky-

Tocketing cost, and making sure that the

money is well spent, has become one of the
most critical challenges facing business
today. Says Donald N. Frey, chairman of
Bell & Howell: “The decade of the '80s is
going to be very much concerned with im-
proving white collar productivity.”

Measuring the efficiency of office
employees is difficult, and trickier by far
than merely monitoring the output of a
plant making automobiles, refrigerators
or shoes. In the world of the white-
collar worker, measurements that focus
on such things as simply increased out-
put in the office are just nat relevant.
Turning out more reports that do not
get read may decrease rather than in-
crease office productivity. On the other
hand, by entering just about any Ameri-
can business office it is easy to see that
hours are being poorly used or frittered
away.

changed very little when compared with
the rest of U.S. business. Xerox quips in
an- ad that the businessman of 1981
would feel right at home in an average
19th century office furnished with such
“modern” inventions as the eraser-
tipped pencil, patented in 1858. The lev-
el of capital equipment is also much
lower than in a manufacturing facility,
A blue collar worker today is backed up
by $25,000 in machinery, while a white
collar one has only $2,000 in equipment
at his or her fingertips.

From this inefficiency is now blos-
soming a whole new industry, producing
a steady stream of exotic-sounding elec-
tronic and computer-based office ma-
chines. The companies that make and
market the gear range from office-prod-
uct giants as big as International Busi-
ness Machines (1980 sales: $26 billion)
to Altos Computer Systems of San Jose,
Calif,, an aggressive young microcom-

Reprinted by permission from TIME.

everywhere are experi-
menting with some form of office auto-
mation. Earlier this year, Atlantic Rich-
field Co. of Los Angeles, the nation’s

.eleventh largest industrial concern, in-

stalled an elaborate $300,000 system of
Xerox-designed word processors linked
to a central memory bank. The system
enables professionals in the company’s
corporate systems department to type
and send memos among themselves as
well as prepare their own reports and
even store and retrieve research. Not only
has this saved time and effort by file
clerks and administrative assistants, but
the entire department of 95 now functions
smoothly with only five secretaries, a
1-t0-19 ratio that compares with a 1-to-5
relationship throughout the rest of the
corporate offices.

Aetna Life and Casualty Co. of Hart-
ford, Conn., the nation's largest diversi-
fied financial organization, has already
installed upwards of 7,000 desk-top

Copyright 1981 Time Inc. All rights reserved.
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word and data-processing terminals for
its 38,000 employees, approximately a
1-t0-5 ratio that the company expects to
boost 1o 1-to-2 by 1985, Competitor
John Hancock Mutual Life Insurance
Co. of Boston has spent $1.5 million on
office automation. Company vice presi-
dents now sometimes can be seen using
the machines on their secretaries’ desk
tops during lunchtime and afier-hours.
Says William Boyan, executive vice
president of corporate operations: “You
are able to make better-informed deci-
sions quicker. When we get equipment
into the hands of people who report to
me, filing will be reduced by one-half.”
The pitfalls of office automation,
though, can be as great as the promise.
Companies that automate with planning
and foresight enjoy leaps in output, while
those that rush blindly into the uncharted
world of the office-of-the-future come
soon enough to regret it. Adding word
processors and an electronic mail system
to a department filled with middle man-
agers might simply boost their output of
pointless memos or reams of undigested
numbers, thereby actually adding to com-
pany overhead instead of paring it back.
Says a staffer at Apple Computer Inc., a
leading manufacturer of personal com-
puters: "We found ourselves generating
hundreds and hundreds of pounds of pa-
pers until top management decided it
wanted fewer numbers and more
thoughts.” On the other hand, a study by
the General Accounting Office on office
automation within the Federal Govern-
~ ment found only isolated increases in pro-
ductivity resulting from the purchase of
word-processing machines, largely be-
cause the equipment was
not sensibly and widely
used.
- The fact is that many
firms make the mistake of
automating without a
long-term strategy and a
comprehensive plan of
what they want to accom-
plish., The purchasing de-
partment may have needs
entirely different from

OVERVIEW

those of finance and accounting, for ex-
ample, and only after it is too late does
the company discover that it has installed
different procedures or totally incompati-
ble machinery in the two departments.

: Though office automation is already
making large strides among clericai and

lower-level administrative workers, the
real gains seem destined to come from
getting professional and management
personnel to use the new equipment. Ard
this is likely to take place before too long.
Says John F. Cunningham, executive vice
president of Wang Laboratories: “Of top
management in the FORTUNE 1,000, less
than %% today use office automation
equipment themselves, By 1991 the figure
will probably be 50%.” Adds Robert
Morrill, vice president for marketing at
Prime Computer Inc. of Wellesley Hills,
Mass,, a leading office products concern:
“We sense an explosion of interest from
engineers, financial analysts and market
planners. We are focusing on the produc-
tivity of the professional as opposed to
that of the clerical, It is an untapped mar-
ket where there has been little real pro-
ductivity gain since the dictating machine:
and the telephone.”

Many managers, though, still resist
the idea of a computer terminal on their
desks. Some feel threatened by the sheer
unfamiliarity of the new technology,
while others wonder whether an auto-
mated office will really help them to do
their jobs better or faster. Says John
McCarthy, assistant vice president for
office systemns at First National Bank of
Boston: “There is no device yet on the

market that addresses genuine executive .

functions.” A survey of business manag-
ers earlier this year by a subsidiary of
the Dennison Manufacturing Co., an of-
fice products firm in Framingham.
Mass,, found that many regarded com-
puter-generated planning data as simply
too detailed for the sorts of strategic de-
cision making required of executives.

Said one insurancs executive: “The way -

computers are applied today is like
using the space shuttle for home milk
delivery.”

Page 2 of 2

Thus the major prob-
lem of office productivity
is to develop machines
that are easy to operate.
Many executives are dis-
mayed to learn that a
computer is harder to use
than a telephone or food
processor, and are quickly
discouraged when the de-
vice does mnot instantly
perform as wished.

Studies show that one effective way to
overcome middle-management resistance
is for senior executives to take the lead
and demonstrate a firm and highly visible .
commitment to the new equipment. Says
Donald J. Gogel of the management con-
sulting firm of McKinsey & Co.: *Behind
every change there has to be a product
champion. A senior role model is very
important.” Adds Brian Usilaner, the di-
rector of the General Accounting Office’s
National Productivity Group: “The only
way you are going to get office productivi-
ty improvement is from the top down.
You must hold the managers accountable
for the improvement in productivity.” Af-
ter years of urging their employees to
work more efficiently, the bosses them-
selves will now have 1o step up their own
output, —By Christopher Byron.
Reported by Glsela Bofte/Washingion and Sara
White/Boston

{llustration for TIME by Chas B, Slackman
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Productivity Improvement
for Office Systems

BY MARY BAUMGARDNER

W American productivity in business and industry
has declined alarmingly since the mid-seventies and
in 1979 and 1980 dipped to a negative growth rate;
office systems contribute to this dismal picture with
costs that are rising at a rate of 12 to 15 percent a
year.! Current studies of costs of office operations
reveal that labor and fringe benefits account for
three quarters of the total spent, with charges for
space, equipment, and other indirect costs combin-
ing for the remaining fourth. Projections that the
$600 billion labor cost in U. S. offices for 1979 will
double by 19892 have forced businesses to look at the
value received for the labor dollars expended in the
operation of office systems. .

The function of the office is the efficient acquisi-
tion, storing, processing, and -transmission of infor-
mation. More and more information is being asked
for by internal managers, external agencies, cus-
tomers, and government. Supplying the right infor-
mation at the right time to the right person provides
a competitive edge, but the expansion of this service
has changed the mix of clerical and professional
staff. More information professionals—analysts, ac-
countants, and other information specialists—are
-needed -to -analyze, interpret, and process informa-
tion for managerial decisions. The salary dollars re-
quired for these professionals are considerably
greater than for clerical and secretarial staff; hence,
the soaring labor costs.

The unbounded growth in personnel and the re-
sulting costs cannot continue indefinitely without
inviting financial ruin. To obtain a greater return
from dollars invested in the human resource,
businesses must improve productivity in the infor-
mation systems: word processing, records process-
ing, telecommunications, reprographics, data base
management, and information distribution. There
are few guidelines to follow in attempting to measure
productivity of office personnel; except for the
.clerical/secretarial areas, very little has beendone to

define what productivity is or how it can be increased.

Greater attention must now be given to the pro-
ductivity of supervisory and management personnel.

The planning model shown in Figure 1 provides a
strategy for the development of productivity as a
goal for all personnel of anyoffice system. This plan
enlists the aid of office workers, clerical through
managerial, in searching for new procedures, new
technologies, and new approaches to handling work
in the office and is based on the premise that a pro-
ductive employee is likely to be a happy employee.

How can the concerned person apply the model to
the productivity issue? The first step is the assembly
of facts and figures on office costs, activities, and
trends in the specific system. Armed with this in-
formation, the next step is the education of those
whose futures depend upon improvement of office
productivity; in short, everyone who is part of the
office operation. Agitation for a meeting with man-
agement to present the data and press for the forma-
tion of a productivity improvement council with rep-
resentation from all office systems and senior man-
agement would be next. The Council could then de-
fine the areas to be addressed and plan the actions to
be taken.

Inputs

The facts and figures needed can be obtained
through cost analyses, interviews, questionnaires,
observations, and inspections. The positive aspects
of productivity improvement which reduce work
complication and duplication should be emphasized
in this phase to reduce resistance and encourage
cooperation. '

Cost analyses bring to light patterns in cost fluc-
tuations of all components of the system; informa-
tion on past investments in technology and person-
nel; and evidence of increasing or decreasing costs.
Interviews with key personnel involved in manage-
ment, supervision, and operation within the system
identify what a job consists of, how long it takes todo
it, and whether or not it brings satisfaction. Proce-
dure interviews spotlight rewards or frustrations,
ease or difficulty, and time well spent or time wasted
in each person’s activities; and, at the same time

Reprinted from the JOURNAL OF SYSTEMS MANAGEMENT.
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A Planning Model

Page 2 of 4

for ‘
PRODUCTIVITY IMPROVEMENT FOR OFFICE SYSTEMS

Information from
cost analyses
Interviews
questionnaires
observations
Inspections

» Operations

Enlist management support

Involve all personnel

Accelerate introduction of ad-
vanced technologies

'Improve personnel planning

Develop in-service training

» OQutputs

Company commitment to productivity
improvement '

Employee commitment to productivity
improvement

Manageriai time for analysis of informa-
tion

improvement

Management involvement in productivity effort
Employee participation in productivity effort
Customer response to productivity improvement
Improved competitive position of company

Office systems dedicated to productivity improvement

Figure 1

develop an analytical approach to the disparate
facets of the job, Questionnaires are valuable in
compiling factual information for organization
charts, work distribution, activities on the job, task
lists, and work logs. Observations and inspections
provide data for flow process charts, layout flow
charts, and workflow and fill in the gaps to complete
the background information.

Operations and OQutputs

Enlist management support. With representation
from senior management on the Productivity Im-
provement Council, both financial support and
management backing on planning and decisions
should be secure. This clout will get the program
moving and will assure cooperation from all person-
nel. With publicity given to all efforts, successful or
otherwise, productivity will become an issue in the
office systems.

Involve all personnel. A recently developed tech-
nique for involving employees in working through
problems related to their job activities is the quality
circle (QC).2 This is a group of employees, usually
fewer than a dozen, who do similar work. The partic-
ipants meet regularly, during working hours, to
identify problems associated with their work, plan
improvements in methods of dealing with their dif-
ficulties, and look at both short- and long-range pos-
sibilities for change. Assigned to each group is a
leader and, ideally, a person with a background in

Monitor and evaluate productivity

Feedback <«

Decisions based on accurate, timely
information

Quality products/service from office
operations

Job enrichment for office employees

Improved morale for office employees

Employees prepared for advancement

personnel planning or industrial relations to be used
as a resource person.

Circle members are given training in proven
group communication and problem-solving tech-
niques. When any technical or special expertise is
needed for help_in solving problems, members are
encouraged to interact with company individuals
outside the circle. When solutions to problems are
worked out, they are presented to management for
approval; management is obligated to make a re-
sponsge within a specified length of time.

To encourage wholehearted participation, em-
ployees are assured that no one will lose a job be-
cause of more efficient, productive work methods.
Also, if there is a substantial cost saving achieved,
at least some of the saving is returned to the group
responsible. This return is in the form of new

.equipment, improved working conditions, bonuses,

or salary adjustments. .

Experience with quality circles has shown that
productivity increases, quality of work rises, and
employee morale improves. The QC concept is appli-
cable to any level of performance within the office
system and could be designated a “productivity cir-
cle” for supervisory and management personnel. An
annual productivity improvement plan against
which performance could later be measured would.
establish a point of reference for measuring progress
on a regular basis. -

Accelerate introduction of advanced technologies.
Advanced office technologies have the potential for
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improving office productivity at all levels from cleri-
cal through managerial. The use of electronic
equipment for the production of correspondence, re-
vised and edited copy, reports, and typewritten doc-

uments of all kinds has been measured and the re- |

sulting increase in productivity documented again
and again. However, even more startling are the po-
tential gains in productivity to be achieved when
work distribution is altered and the non-managerial
duties usually performed by the manager are off-
loaded to the secretary to be accomplished in the
time freed up by the use of electronic equipment. A
recent study shows that middle-level managers
spend up to 25 percent of their time performing cler-
ical duties.4 A dialogue between manager and secre-
tary could result in shifting the workload—some
duties would be passed to the secretary with the
manager now able to be more productive in the
managerial role of reading, analyzing, planning,
and acting in decision situations.

Improving Information Access

A second method of improving productivity
through advanced technologies is better utilization
of improved information access. A vast resource of
facts, figures, and information are ready to appear to
improve productivity; information banks of records,
correspondence, budgets, accounts, and personnel
files are waiting to be called forth at the touch of the
fingers. Improved managerial productivity can re-
sult as the information made available so easily and"
quickly is put to effective use in making decisions.

Beyond the improved access to information is the
speed up of information flow which modern
technologies are making possible. The office is now
moving into a system of networks which will inter-
connect the information contained in one machine
with all other machines and will, in effect, make
that information available instantly, in voice, data,
text, or image form. With this speed up, managers
can be aware at all times of what is happening
within an area of responsibility and can respond
from a background of up-to-the-minute information.
To invest large amounts of money in advanced
technologies might seem risky; however, the argu-
ment is that the need to increase managerial pro-
ductivity almost dictates the trial of previously un-
available options which offer a possibility of success.

Improve personnel planning. Business has long
been aware that the most important resource is the
employee. A program to.improve personnel planning
from the initial hire throughout employment is of
long-range value and an investment in overall pro-
ductivity. '

OVERVIEW
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Preparation of complete and accurate job de-
scriptions and careful selection of employees are
fundamental, Strategic employment decisions can
be guided by an analysis of the general background,
level of formal education, entry-level position, and
subsequent movement within the office systems of
employees recognized as exceptionally productive.

The development of a pool of persons with a
proven record of productivity to be groomed for
movement to higher level openings as they occur is
as important as initial selections. Early identifica-
tion of individuals with apparent potential for in-
creased responsibility gives time for movement into
intermediate-level jobs that will supply the neces-
sary experience for later promotions. The placement
of persons with a commitment to productivity in
leadership positions will expedite the implementa-
tion of improvement plans.

Develop in-service training programs. Through a
comprehensive in-service training program, each
employee can obtain the education needed to work
productively and fulfill potential. This training
could include reinforcement of technical ability, ac-
quisition of new capabilities, and the broadening of
individual perspectives. Out of this will come a
higher level of expertise in dealing with the im-
mediate tasks of the job and a better understanding
of company needs and problems; these combine to
increase productivity.

Independent study using textbooks, exercise .
manuals, videotapes, and computer terminals would
be one alternative of instruction. Internal and/or ex-
ternal classes taught by company personnel or ex-
perts in the field would be another. Charts, slides,
scripts, and manuals could be prepared to be used as
the teaching strategies dictate. Role playing, simu-
lation, team building, laboratory problems, and case
discussions connect the instruction to company situ-
ations and tie the learning to company objectives.

Relating the opportunities of the program to the
job descriptions and career ladders would stimulate
interest and involvement. Emphasis is on the
recognition of the possibilities in people and the will-
ingness of the company to create a climate encourag-
ing growth,

Monitor and evaluate productivity improvement.
Each office system must develop its own criteria,
according to its unique plans, for the evaluation of
its productivity improvement efforts. Before-and-
after cost figures are revealing. Employee satisfac-
tion and morale are less obvious but can be mea-
sured. Personnel records of employee participation
in company-sponsored activities are available.
Achievements accomplished through productivity
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improvement plans provide a yardstick for realistic
planning in the future. The percentage of time spent
by managers in managerial activities is an indi-
cator. The number of in-house personnel qualified

for promotion to positions of higher responsibility

can be researched.
Feedback

The model is completed by putting into place a
means of c¢ycling information on changes, im-

provements, mistakes, gains, losses, worker

reaction/involvement, and customer response back
to and through the Productivity Improvement Coun-
cil. Data collection techniques to secure information
on the progress of the new projects and new ap-
proaches would be part of the responsibility of the
Council. Successes could be reviewed to discover the
elements that combined to bring about the happy
ending so the pattern could be repeated in other ef-
forts. Publicizing this information through speeches,
seminars, reports, memoranda, and articles would
keep all personnel aware of progress being made and
would recognize the individual effort of every partic-
ipant. :
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Conclusion

. To make the promise of the office of the future
become reality, the productivity issue must be ad-
dressed and the current downward trend reversed.
The procedures to be followed may have to be new,
strange, untested, and unfamiliar; but they must be
tried, evaluated, and adjusted for another effort. The
ingenuity of the human mind is limitless; this at-
titude places a return to productivity in office opera-
tions within the reach of people with a commitment
to that goal. sjsm
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‘All Planning for Of

Integration Is the Essential Key to

By Dan Hosage

Vice President and Group Executive
Qffice Systems Group
Datapoint Corporation

Office automation has captured the imagination of business and
industry on a scale to rival the enthusiasm which met the
advent of the microprocessor. Articles, news stories and
speeches on office automation abound and “office of the future”
terminology permiates our conversations.

Companies from industries as diverse as energy, banking
and electronics have entered the fray to gamer their share of
the office automation market. As each new entrant appears on

lce Automation

“The user must be able to take information
entered through the data processing func.
tion, convert it to a graphic presentation,
affix a memo created through word process-
ing and transmit it via electronic message .
services—all within the same, integrated
system. Selecting a system which inte-

_ grates these functions for an entire com-

pany will require managers to adopt a more
conceptual approach than they may have
used in the past.”

the scene,

.

The office functions which these prod-
ucts address are as traditional as the
telephone and typeweriter and as so-
phisticated as color graphics and video
conferencing. For every office function
which exists today, from the copier to the
coffee pot, there are ten good reasons to
automate it.

Price Coming Down

Significant advances in technology
over the pasf few years are certainly
contributing factors. Large-Scale Inte-
gration and VLSI chips, with their
reductions in costs and improvements in
efficiency, are having tremendous effects
on the industry. As a result, function and
performance are increasing tremen-
dously while the price and space re-
quired is coming down.

1t is amazing that today's commercial
enterprise can place such importance
upon knowing the details of product
costs, money flow and product profit-
ability without knowing what costs are
incurred by producing a sxmple business

wletter. oIt should.mot:be surprising. that
the consequences of such neglect have
produced office productivity gains of a
meager three percent over the past ten
years. Factory produetivity during the

the race to develop and produce technically
innovative office products becomes more competitive.

same period, even with the recent
slump, produced gains of over 80 per-
cent. Contributing to this discrepancy,
spending per factory worker during the
last decade has also been roughly eight
times that of the office worker.

One of the reasons that the area of
office productivity end efficiency have
been neglected for so long is due to the
problems'in quantifying the results. For
instance. if a production line is
streamlined to increase output by 50
percent, it's quite simple to see the
result in terms of both dollars and
product. But if we provide more timely,
comprehensive information to a man-
ager, thus eliminating his information
float and enhancing decision making. we
have a much harder time in tracking the
results.

information Float Problem

Yet, such information float affects
virtually all business and is so pervasive
that office workers routinely make allow-
ances for it. It's a natural occurrence for
employees to hand ecarry important doc-
uments from one company department
to another because of deficiencies in the
company mail service. A study doue at a
major US corporation found that it took

an average of two-and-a-half days to
transmit one piece of mail between two
people within the same department. It
took almost four days for interdepart-
ment mail delivery, sometimes even on
the same floor of this 40-story office
building in New York City. Once the
mail went to another location it took five

" days for it to reach its destination.

Spurring Office Automation

In addition to cost and productivity
incentives, other factors such as demo-
graphics and education are driving the
office towards automation. Roughly 50
pereent of America’s work foree is pres-

* ently emploved in some tyvpe of office

support eapacity. Our industrial society
is being transformed into an infarmation
processing onc and vet an incrrasing
number of secretarial positions go uu-
filled each vear Likewise, a declining
birth rate means fewer people will be
entering the job market and thase that
do will have increasingly higher levels of
education.

These economic, demographic and
educatiunal imperatives coupled  with
technical innovation promise  exciting
new office products and  capabilitios
which will increase productivity und

- .|
Reprinted from the September 1981 issue of COMMUNICATIONS NEWS. :
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provide accurate information in a more
timely, comprehensive manner But
there are problems which arise from
such innovation. especially for the man-
agers who must evaluate and implement
office automation sy stems,, ‘They run the
gamut from how to prepare office work-
ers and company executives for automa-
tion, to the ramifications of merging
technologies which Blur the traditional
distinctions between telecommnunica-
tions, word processing, dat.x processing
and the like.

Need Integrated Approach

It is important to remember that, just
as office automation means different
things to different users. vendors too will
take varjous approaches in the systems
they develop. These differences are most
visible in the types of hardware each
vendor offers and in the office automa-
tion “architectures” which they pro-
mote. The one kev which absolutely
must tie all viable office automation
approaches together is integration. inte-
gration from a functional standpoint,
from an application standpoint and from
an equipment standpoint. The invest-
ment cost in the equipment that is
needed to automate office work is signifi-
cant and multi-functional approaches
must be emploved to make office sys-
tems as productise and cost-effective as
possible.

Local Nets and New PBXs

The integration philosophies which
currently dominate the marketplace in-
clude coaxial-cable-based local networks
and third-generation PABX type office
switches or office "supercontrollers.”

Besides the tremendous economies
which integrated systems offer in terms
of the incremental addition of functions,
many also provide increased produc-
tivity due to the resource-sharing capa-
bilities which are inherent. Whereas
separate systems inhibit the intra and
inter-company fAow of information, with
integrated systems information need
only be entered one time. Once informa-
tion resides on the integrated system it
can be used by all persons permitted
access and transmitted within and out-
side of the company as desired.

Different Way of Thinking

In terms of automated office needs,
managers must take an entirely new
approach when evaluating integrated
systems. Unlike traditional stand-alone
or even dual-purpose equipment, inte-

grated system vendors must demon-

. executive calendar and
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strate proficiency in a number of office
applications. And, of utmost importance,
an integrated system must incorporate
sophisticated communications capabili-
ties which allow the disparate functions
to work well together. The user must be
able to take information entered through

_ the data processing function, convert it

to a graphic representation, affix a memo
created through word processing and
transmit it via electronic message serv-
ices—all within the same, integrated
system.

Selecting a system which integrates
these functions for an entire company
will require managers to adopt a more
conceptual approach than they may have
used in the past. Individual departments
will require different timetables to im-
plement the same functions. and each
will want these functions to provide
different capabilities. There will also be
levels of implementation within the
same department. In-an accounting
department for example, secretaries

would typically be provided with word °

processing and accountants with data
processing. Meunwhile, management
may be provided with data processing,
electronic message services as well as
“tickler-file”
functions. Over time. additional func-
tions may be supplied to users. as the
need arises.

Mus;l Be Moaular

The need for this degree of Aexibility
suggests buth hardware and software that
is extremely modular Hardware must be
modular in the sense that workstations,
processors and peripherals can be added
to the system where and when they are
needed. It must also be vertically com-
patible to facilitate system component
upgrades whenever necessary. Software
in terms of both functional and applica-
tion capabilities must be modular so that
additional system features can be added
at will,

This degree of Aexibility is absolutely
essential in an integrated system be-
cause of the various communities of
interests which it is meant to serve. In
today's DP-oriented shop its difficult
enough to convince the company pro-
grammers that the system must be taken
down for maintenance or upgrade. Imag-
ine trying to perform the same type of
operation in an integrated office where
everyone from the president to the
secretary utilizes the system on a daily
basis.

Man-Machine Interface

In addition to the hardware and
software considerations posed by office
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-automation, there are some very impor

tant ones which deal with the question of
mun-machine interface, When automat-
ing an office function we run an in-
creasingly greater risk of negating pro-
ductivity gains as the complexity of this

man-machine interface increases. It is’

essential that these integrated systems
are easy-to use by the vast number of
people whose jobs they will impact. This
includes not only people-oriented hard-
ware and software but also vendor
supplied user documentation and cus-
tomer education courses.

Managers who choose to implement
an integrated systems approach must be
cognizant of the fact that there will he
some resistance to its use, Other types of
systems have, in the past, been met with
resistance from office workers. Bringing
managers and executives on-line may be
an even more challenging task. We have
already seen some resistance on their
part. This is only the initial reaction and
will definitely change. This writer had a
very pleasant surprise while speaking at
the University of Texas Graduate School
of Business recently. Of the 2,000 per-
sons in attendance, all had some type of
hands-on experience with a computer
system. They understood the concepts
involved and they viewed the systems as
tools to help them succeed. These
managers and executives of tomorrow
will not only welcome office automation,
they will demand it. Such an attitude
will bring pressure to bear on their
company peers and competitors alike,

Planning will be the key to success-
fully implementing integrated office sys-
tems. Each office function, and the
extent to which automation can effec-
tively address that function, must be
considered. And the chosen system must
allow these functions to be implemented
at the customer’s own pace.

A Systems Approach

In order to address the cost-intensive
areas of the office environment and
improve the productivity of the office
worker, companies must make a positive
move toward integrated systems. For too
long we have approached office problems
on a piecemeal basis, solving them one

at a time and independently of each

other. Technology is furnishing totally
new concepts for problem solving. We
must utilize a sophisticated systems
approach, rather than thinking in terms
of independent machines or functions, if
we hope to maximize the potential which
technology offers us..

'
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Networks Of Oifice
Machines Provide
Desktop Access To
The Information Pool

By John J. Connell
Office Technology Research Group

he office of the future field is
T concerned with managing the

introduction of advanced tech-
nologies into the office in order to
improve overall productivity, but
especially to improve the productivi-
ty of managers and professionals.
The driving force is economic. Office
costs are rising precipitously because
of wage escalation and growing
demands for information. Managers

‘}‘and professionals, who account for
almost 75% of all office costs, are the .
~major -beneficiaries -of.-these in-

creases. Any serious effort to control
costs must concentrate on improving
praductivity in that sector of the
work force.

The interest in technology as an
aid to productivity improvement in
the office stems from success stories
on the farm and in the factory. It also
arises because of the extraordinary
developments in technology that
have occurred in the past several
years. The literature abounds with
claims that new office technologies
will improve managerial and profes-
sional productivity. However, .exper-
ience with office technology thus far
has been in the area of the clerical
work force, .where assignments are
precisely defined and output can be

" measured in quantitative terms. The

managerial assignment, on the other
hand, is not precisely defined; in fact,
far from it. Further, it is a qualitita-
tive rather than quantitative assign-
ment.

The thesis, then, that modern
office technologies can help improve
managerial and professional produc-
tivity must be subjected to close scru-
tiny. In so doing, it is not enough to
look only at equipment capabilities.

-One must also consider the impact of

new technologies on the office and
the people who work there. It is also
not sufficient to équate saving time
with improving productivity. Rather,
one must.identify, how. productivity is
to be improved and the manner in
which the improvement should be
measured. Given those caveats, the
subject of office technology and its
relationship to managerial productiv-
ity can be explored.

Office technology

There are many ways to look at
the world of office technology. At a
data processing conference, one
hears that since all modern office
machines have microprocessors built
into them, they are all part of the
computing field, and data processing
“owns" them. At a word processing
conference, one hears all kinds of
arguments as to why word processing
ought not to be owned by data pro-
cessing. Instead, it should be the key
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technology inside the office while
data processing stays out in the data
center.

To micrographics personnel, the
key discipline in the office is records
management, which all machines
should be designed to serve, led, nat-
urally, by micrographics. Among
most office automation pundits,
advanced office technology s
equated with electronic mail and its
sister technology, computer confer-
encing.

A broader approach to office tech-
nology, from a management point of
view, is asking what is different
about office technologies in the '80s
as compared to those of the '70s. A
bady of knowledge exists on how to
manage data processing, word pro-
cessing, micrographics and the like.

Network connections

There is room for improvement,
but the management processes are
reasonably predictable, and product
advances can be absorbed within
those processes. The question is, are
there technological differences of sig-
nificance coming in the '80s. and if
so, what are the implications of those
differences, and how should they be
managed?

In the opinion of this author, there
is one really significant difference
coming in the '80s, and that is the

Reprinted with permission from INDUSTRIAL ENGINEERING magazine, September 198l. Copyright (c)
American Institute of Industrial Engineers, 25 Technology Park/Atlanta, Norcross, GA 30092.
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interconnection of all office technol-
ogies through networks. To those
who are technically inclined, the
challenge associated with bringing
many technologies together in a net-
work is fascinating. It involves work-
ing with different kinds of machines,
different languages and different
operating techniques. From a man-
agement point of view, however, the
introduction of networks, and of inte-
grated networks once compatibility
problems are resolved, is extraordi-
narily important for several different
reasons.

The first reason is that networks
allow one to provide the capabilities
of an increasingly powerful array of
office technologies to every office
worker in every office location. The
tendency in the past has been to
apply technology to office work by
moving the work out of thé regular
office and into a technology center.
Data processing is a classic example
of that approach with its history of
identifying potential computer appli-
cations, programming them for com-

puter operation and then physically”

moving the processing to the data
center. ' ,

The same approach was followed
in the establishment of word process-
ing departments, of reprographics
facilities, of micrographics centers
and so forth. The capabilities of the
technologies were made available to
the specialists in the technology cen-
ter, but not to the general office
force, and especially not to managers
and professionals. The introduction
of networks changes all this. Net-
works bring the power and capabili-
ties of modern office technologies
into one's work place, available quite
literally at one’s fingertips. In short,
networks  provide technological
“power to the people.”

Subordinating ‘technologies

The second reason that the .phe-
nomenon of integrated networks is
important is that, in a world of net-
works, individual technologies must
be subordinated. This fact has
extraordinary organizational and
operational implications. Offices
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tend to be organized around technoi-

" ogies, with data processing depart-

ments, word processing departments,
telecommunications  departments,
micrographics departments and so
forth. Each department has charted
its independent route and established
its own priorities and operating
ground rules and is accustomed to
defending its turf.

With the introduction of networks,
however, each of these technologies
becomes a subset and must tailor its
operations to fit the requirements of
the network. As a result, data pro-
cessing, word processing and all the
other technologies used in the office
will change drastically in the 1980s,
It is not the merger of word process-
ing into data processing, as is so
glibly proclaimed in data processing
literature. It is the subordination of
data processing, word processing,
micrographics, reprographics and all
other previously independent office
technologies into the {ramework of
integrated networks.

Each technology will continue to
perform certain stand-alone func-
tions—independent applications,
one-time uses and the like. But the
primary thrust and the greatest
potential will come from the use of
all office technologies in integrated
networks.

Planning required

The third implicatior of integrated
network is that they will require
coordinated planning. Contempla-
tion of networks that provide a vast
array of technological capabilities to
al] office personnel in all office loca-
tions requires a level of coordinated
planning never before encountered in
the office. Most planning is done by
departments or functions, each going
its own way and coordinating as littie
as possible with other depariments.
Even in the design of computer-based
systems that cross departmental
lines, an ad hoc group is generally set
up to handle the planning, and once
the system is installed and operating,
the group is dissolved.

The requirement brought on by
networks is the need for an ongoing,
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coordinated planning effort that
includes all office disCiplifies. Such
an effort will have a substantial
impact on organization structure and
operating practices in the office. To
succeed—in fact, just to get off the
ground—it must be a top-down
effort. How the office is ultimately
organized and the extent to which
one espouses a centralized or a
decentralized approach for office
operations remains to be seen. What
is clear is that the planning effort
must be centralized, be managed
from the top down, and include all
office disciplines.

Thus networks will have a pro-
found effect on the future office and
all who work there. [t is vital, in any
effort to improve office productivity,
that what is happening in office tech-
nologies be explained to all manag-
ers, at least in terms of the network
concept and what it means. Techno-
logy should not be the bugaboo that
it has been in the past. It should be
looked on as a set of tools for improv-
ing office productivity, tools that are
providéd automatically by the net-
work. '

Technical personnel can concern
themselves with what goes on behind
the network, but those activities
should intrude as little as possible on
the office. The network concept
should be employed to facilitate the
introduction and use of new
machines and new techniques.

Managerial productivity

The motivating force behind the
introduction of networks of technol-
ogies is the need to improve manage-
rial productivity. But managerial
productivity is a paradox. The term
“productivity” conjures up a-vision
of measurable output of lines of typ-
ing per day, automobiles manufac-
tured per month, wheat yield per
year and similarly quantifiable mea-
sures. When new machines or new
methods are introduced, their value
can be measured in terms of
improved output versus investment.

However, when the term produc-
tivity is applied to managers and
professionals whose assignments call
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for the gathering of knowledge, the
analysis of alternatives and the mak-
ing of choices, the contradiction in
terms becomes apparent, Those tasks
are qualitative in nature and not
subject to measurement in mathe-
matical terms. Yet the term ‘‘man-
agerial producuvny is used con-
stantly, in business literature and at
the podium, even though it has not
yet been defined. One has to assume
it will continue to be used until a
more precise term is developed.
Therefore, some working definitions
must be postulated if one is to
address the question of how modern
office technologies can improve pro-
ductivity.
"~ Most managers, when asked, will
say that they are too'busy doing their
jobs to worry about improving their
own productivity, The statement is a
valid observation of managerial life.
Managers spend a large amount of
their time coping with interruptions
and ' unanticipated events, which

. detracts from their ability to take an

orderly approach to maximizing
their effectiveness.

The statement also provides a clue
as to what a working definition of
managerial productivity might be. In
a well managed organization, every
manager has an assigned set of duties
and a set of measures, both objective

“and subjective, for.determining how

well those duties are being carried
out. For example, a sales manager
may be responsible for achieving a
specified share of market while
developing and training a sales force.
The former can be measured objec-
tively, but accomplishment of the
latter must be judged according to
subjective measures.

Measuring performance

Formal managerial performance
Mmeasurement systems are in use in
many companies, and they are gain-
ing:«in popularity. They employ both
objective and subjective measures.
Perhaps the most widely used is
termed Management by Objectives
(MBO). Under that approach, each
manager develops, with his or her
supervisor, a set of goals to be
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accomplished within a given time
period. Subsequent performance
measurement is based on achieve-
ment of the agreed-upon goals. The
beauty of the MBO approach is that
managers participate in the setting of
their own goals, the goals may be
susceptible to either objective or sub-
Jjective measurement, and the agreed-
upon goals and methods of measure-
ment are clearly documented.

Given the existence of time-tested
performance . measurement systems,
one of the first questions that arises
in looking at productivity measure-
ment is whether one should attempt
to develop a separate productivity
measurement system. It appears that
trying "to- define productivity sepa-
rately from performance and set up a
separate measurement system for
productivity is not only difficult, but
superfluous as well.

A more business-like approach
would be to identify productivity
improvement as a performance goal
and have a measurement approach
agreed upon and carried out under
the MBO system. The same principle
would apply when other managerial
performance measurement systems
were used.

Productive managing

A working definition, then, subject
to discussion and test, is that the
term productivity, when applied to
managers as individuals, is a perfor-
mance characteristic and should be
measured within the framework of
existing management performance
measurement systems. If so, current
statements that a given machine or
system will improve a manager's pro-
ductivity really mean that they will
help him or her perform better and
do a better job.

Managers can also be looked at as
a class, and in this context the term
managerial productivity may have a
different .xmeaning. Any business
enterprise organized in typical
pyramidal fashion with several layers
of management has a dollar invest-
ment in its management work force
from which it hopes to achieve a
substantial return.
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To the extent that new machines

- Or new systems permit that return to

be achieved with less investment in
the class or allow a greater return
without proportionally higher invest-
ment, the productivity of the dollar

‘investment in managers is improved.

Therefore, the case can be made that
when managers are looked at as a
class, it is possible to develop some
economic quantification to the
investment in that class against
which  productivity improvement
efforts can be measured.

A second working definition, again
subject to disc¢ussion and test, is that
the term productivity, when applied
to managers as a class, is an econom-
ic characteristic and can be mea-
sured in terms of variations in invest-
ment versus return. If this is- true,
claims that some new device or
approach-will improve the productiv-
ity of managers as a class must not
only help managers perform better
but also lead to improvement in
organizational effectiveness.’

Professionals’ prodhlctivity

Professionals often are paid as
much as managers, and as a class,
their numbers are rising faster than
all other classes, along with their
share of the office payroll. Improving
productivity among professionals is
an important goal. Do the two work-
ing definitions developed for man-
agers also apply to professionsls?
The answer is yes, with some varia-
tions on the theme.

Professionals as individuals tend to
have more precise lists of job duties
than managers, deal less with the
handling of unanticipated events and
have a more measurable output.
Thus, the idea that productivity
improvement should be looked at as a
performance goal applies equally
well to professionals and managers.
Productivity improvement efforts
can also be applied to professionals
as a class. In fact, since classes of
professionals are more easily defined
and organizationally delineated than
classes of managers, economic meas-
urements of productivity improve-
ment efforts among the former can
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be even more specific.

The working definitions, then, in
the broadest sense, postulate that
performance relates to managers and
professionals as individuals and pro-
ductivity relates to managers and
professionals as a class. The question
of how modern office technologies
can improve managerial and profes-
sional productivity must be examined
in the light of these definitions. It
also must reflect the fact that no
machine will improve managerial
performance or productivity.

Machines are tools. Managers
improve their own performance
through the use of such tools if, in
their judgment, the effort will bear
such results. The old strategy of
machine use by edict, which was
inflicted on the clerical work force,
no longer applies. Managers and pro-
fessionals must choose the tools and
techniques they feel will help them
perform best. Any look at the possi-
ble use of modern office technologies
in the managerial suite and the pro-
fessional’s office must allow for that
freedom of choice.

Improvement potential

Once a strategy for measuring
productivity improvement efforts is

-postulated, one can go back to the

identification of productivity im-
provement opportunities and flesh
out those opportunities in terms of
the measurement strategy. Starting
with managers as individuals, there
are four broad areas in which mod-
ern office- technologies can help
improve performance and productivi-
ty. The first is saving time, the use of
machines to cut down on the amount
of time spent on regular managerial
duties. The second is redistributing
workloads, the use of machines as
catalysts to effect a re-examination
of who does what.

The third is becoming better
informed, the use of machines to
provide access to a vastly greater
assemblage of information than is
now available. The fourth is speeding
up communications, the use of
machines to accelerate the communi-
cating of information throughout an
organization.
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No one machine provides all these
benefits. Rather, it is a combination

‘of machines, organized and operat-

ing under the umbrella of a network,
that offers the potential of helping
improve managerial performance
and productivity.

Activities categorized

Booz, Allen Hamilton, Inc., con-
ducted a major study in which work
sampling methods were used to cate-
gorize the activities performed by
managers. Once activity categories
were established and the time spent
on each determined, an analysis was
made of the potential impact of mod-
ern offfice technologies. Dictating,
word processing and electronic mail
systems were applied to the corre-
spondence handling activity, telecon-
ferencing to meetings, microproces-
sors to calendars and databases, and
$0 on.

The key finding was that the first
and most obvious effect of new tech-
nologies on individual managers is
in the area of savingtime. The time
required to handle typical manage-
ment activities is reduced.

The ultimate payoff, of course, is
not in the time saved, but in what is
done with that time. It is unrealistic
to say that time saved by managers
can be aggregated in some way to
effect a personnel reduction. Rather,
the additional work a manager can
now take on should be factored
through the regular managerial per-
formance measurement system and
its value certified as part of that
system.

Reevaluate assignments

Once the decisions are made as to
who does what in an office, they are

seldom reexamined. Inertia takes
over, and if nothing goes wrong, the

decisions are cast in concrete. As a
result, much of what goes on in an
office is done-the way it is because it
has always been done that way.
What is needed is a catalyst that can
be used to force a reevaluation of
work assignments. Used properly,
modern office technologies can be
that catalyst.

Consider this example. The stan-
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dard approach to the introduction of
word processing equipment is elimi-
nating secretaries and then reorga-
nizing the secretarial function by
moving typing into a word processing
center and establishing an adminis-
trative support group to serve several
managers. That  approach may
improve the efficiency of the secre-
tarial function, but it does nothing to
improve the performance of the man-
ager, who incidentally costs three
times as much as the secretary. In
fact, it may affect the manager
adversely.

A more sophisticated approach is
to ask the question, if the typing
duties of the secretary could be off-
loaded to a word processor, thus
making secretarial time available,
what functions being handled by the
manager could be transferred to the
secretary? .

Some companies follow that
approach. They look on word pro-
cessing not as a tool for improving
clerical -productivity, but rather as a
means of redistributing work so that
managerial time can be freed up and
devoted to the handling of more
pressing matters, The economic
payoff of.such an approach is far
more attractive, and the job enrich-
ment potential, as employees take on
new and more important duties, is an
added benefit. Again the value of the
new work taken on by the manager
can be certified under whatever per-
formance measurement system is
used.

' Expanding the base

Few would argue the importance
of information to managers. In
today's information-glutted world,
those who are better informed usual-
ly have the competitive edge. The
ingredients that foster better decision
making start with a good base of
relevant information. At present, the
base of information provided to man-
agers by machines is not very good or
very relevant. The criteria used to
determine what information is stored
on machines are based much more on
the economics of machine conversion
than on value to management. As a
result, a relatively small percentage
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of the total company information
base is now available from machines.
In addition, relevancy of information
is in the eyes of its user, and tools and
techniques that facilitate user speci-
fication of information needs have
been hard to find.

What modern office technologies
do is expand very greatly the infor-
mation bases available on machines
and provide improved techniques for
accessing that information in data,
text, image and voice form. As profi-
ciency is gained in the use of these

.tools, managers will participate more

actively in specifying their informa-
tion needs, and the machines will
provide essentially instantaneous re-
sponse. The ingredients will be there
to help improve the caliber of man-
agerial decision making and thus the
performance of each manager.

Speeding communications

The greatest benefit of networks is
in the area of speeding up communi-
cations.  Faster
means greater responsiveness, the
ability to stay on top of what is
happening and respond to the unex-
pected. The - typical managerial
assignment includes planning, direct-
ing and controlling, and communica-
tions plays a role in all three. Cutting
down the time involved in sharing

-planning information, in communi-

cating directives and in monitoring
performance can improve manage-
rial performance.

Of perhaps even greater impor-
tance is a manager's ability to re-
spond to the unexpected, to handle
situations that are not in the plan.
Communications is the key to re-
sponsiveness, and as networks speed
up. communications flow, a man-
ager's ability to respond and make
better decisions faster will be greatly
enhanced.

Modern office technologies, then,
can help individual managers im-
prove their performance in the ways
cited. In addition, the productivity of
managers as a class can be improved.
For example, offices are organized in
hierarchies. These hierarchies are
established in the traditional organi-

communications.

OVERVIEW

zational pyramid to facilitate com-
munications. Since networks speed
up communications and permit
simultaneous access to information
by all levels of an organization, the
validity of the hierarchial approach
can be reexamined.

Consider the company wishing to
establish a nationwide marketing
operation. It sets up district offices in
key locations that report in to the
home office. Initially, the operation
is small enough that the home office
is completely on top of what is going
on in the districts.

As the business grows and more
districts are added, however, there
comes a time when communications
begin to break down between district
offices and the home office. Time
zone differentials, people in meetings
or traveling, the vagaries of the mail
system and a variety of other com-

- munications delay factors combine to

make the home office less responsive
to changing business conditions in
the field. E

To solve this problem, companies
establish regional headquarters to
act on communications from the dis-
trict and to consolidate district infor-
mation for transmission to the home
office. The primary function of the
region is to facilitate communica-
tions between the districts and the

~-home office. Every sizable geograph-

ically dispersed marketing operation
is organized on this home office-
region-district basis.

The numbers of districts reporting
to regions and regions to the home
office are determined to a great
extent by communications delay fac-
tors. Introduce new office technolo-
gies that eliminate or at least greatly
reduce these communications delays,
and serious consideration can be giv-
en to cutting down on the number of
regional headquarters, or perhaps
doing away with them altogether.

Span of control

The same principle applies
throughout the office. Organization-
al layers are established in hierarchi-
cal fashion based upon span of con-
trol concepts as to how many subor-
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dinates a manager can direct. These
concepts of optimal span of control
reflect the fact that much of the
process of managing is concerned
with communicating. Delays occur-
ring in traditional communications
processes involving paper correspon-
dence, telephones, meetings and the
time constraints of each become one
of the major controlling factors in
defining optimal span of control
guidelines.

Looking at the world of networks,
however, paper correspondence is
replaced by electronic mail, tele-
phones are augmented with voice and
electronic message systems, and
meetings are streamlined through
teleconferencing. Traditional time
constraints no longer apply. Consid- ~
eration can therefore be given to
reevaluating span of control guide-
lines. s

Fewer organizational layers

If information is available in the
same time frame to several layers of
organization, and if communication
among layers is essentially instanta-
neous, a perceptive senior manage-
ment will challenge the need for so
many organizational layers. The tra-
ditional organizational pyramid will
tend to flatten, managerial assign-
ments will ‘broaden, and the entire
decision making process will become
more streamlined. Thus the produc-
tivity of the class of managers a
company has invested in will be.
greatly improved.

Another example of productivity
improvement through the use of
modern office technologies can occur
in the management process itself.
The trend in business is toward more
participative management, getting
more people involved in and contrib-
uting to the decision making pro-
cess.

The key to making participative
management work is to make certain
that everyone is equally informed.
The extraordinary growth in the
numbers of copies of correspondence
and reports produced in business and
the continuing proliferation of meei-
ings are mute testimony to the efforts
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being made to keep everyone
informed. They also are the biggest
stumbling blocks in any attempt to
streamline the management process,
as any manager will testify.

Simplified communications

In a world of networks, however,
copies of correspondence and reports
need not be produced. The originals
are available to everyone on a screen.
Informational meetings need not be
held. They can be replaced by such
techniques as computer conferencing
where meeting participants commu-
nicate items of informational interest
through the networks, without hold-
ing a formal meeting.. Operating
meetings can be held in the form of a
teleconference, in which participants
communicate by audio or video from
geographically separate locations,
thus reducing the need for travel.

Networks of technologies do not

OVERVIEW

change the intellectual aspects of
decision making—the analysis of
known information, the gauging of
unknown factors and the evaluation
of risk. Networks facilitate, but in no
way take over the traditional man-
agerial tasks of planning, directing

and controlling.
What networks do is streamline

the management process. They facil-
itate simultaneous access to informa-
tion and speed up the communication
of information. They reduce depen-
dence on paper copies, informational
meetings and the like that tend to
interfere with management pro-
cesses, They help make participative

" management work far more effec-

tively than is possible today and
thereby improve the productivity of
managers as a class.

There is no definitive last word on
how modern office technologies can

improve managerial productivity.
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The ultimate impact of networks on
office organization and operation is
still an unknown. One can only gauge
early effects at this stage. Ap-
proaches to the measurement of pro-
ductivity need considerably more
research and testing. The improve-
ments in productivity one can foresee
from the use of modern office tech-
nologies are dependent on user
acceptance, which is a behavioral
issue rather than a technological one.
Much needs to be learned, by users
and practitioners alike, which is what
makes the Office of the Future field
so exciting. The challenge will be to
expedite the learning process. Office

-productivity must be improved. The

economic viability of business
offices, and perhaps even the survival
of business itself, hang in the bal-
ance. €
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HUMAN AND ORGANIZATIONAL

CONSIDERATIONS

How Westinghouse measures
white collar productivity -

Following a lengthy sludy of the oltan frustrating problam of devising a mathodology
for measuring productivity ol office and other nonprodustion-line workers, the

Westinghousa Productivity Center Is implementing a system that begins with an amployes
beainstarming system. Ultimately, however, the procadure focuses not on the individual

but an criteria, or parformance ratios, caicuialed on & depariments! basis.

DAVID L. ROWE

WITH THE DRAMATIC SHIFT in work-
force demographics toward white col-
lar and senvice jobs, U.S. munagers
have become acutely aware ofa press-
ing need for a methodology to meas-

ure white collar productivity. Thisis

a matter of particular importance be-
cause, at a time when the role of
white collar workers in industrial op-
erations is expanding dramatically,
their productivity has failed to keep
pace with blue collar production
workers, the traditional focus of pro-
ductivity concerns.

Just ten years ago, a typical man-
ufacturing corporation's workforce
comprised mostly blue collar work-
ers. Today white collar employees
make up about 50 percent of a mun-
ufacturing company’s workforce—
and about 70 percent of its payroll.
Buth nuinbers are expected to in-
crease dramatically in the years
ahead. In fact, the American Produc-
tivity Center predicts that by 1990,
nearly 90 percent of all emploved
Anericans will be working in either
white collar jobs or in service-sector
occupations. ’

Qver the years, however, Amer-
ican industry has invested far more in

the blue collar worker. Since 1960, )

industry has spent about $23,000 for
every blue collar employee to im-
prove productivity in the factory, but
only $2,500 for every white collar
emplovee. Not surprisingly, in that
same time period. the blue collur sec-
tor has boosted its productivity by 53
percent, while the white collar sector
has managed only-a scant 4 percent
increase.

While increased automation of
the factory las no doubt greatly con-
tributed to the output of the blue col-
lar sector in recent vears, the Rgures
nonetheless seem grossly aut of hal-
ance. At least part.of this inbalance
can be attributed to the inability of
management .to evaluate the effec-
tiveness of the people who work in
marketing. engineering, personnel,
and all the other departments that
comprise a company's white collar
population:

Quantitylng the unguantifiable -

The great nemesis of measuring
white collar output has been, of
course, the inability to quantify the
end results of the white collar em.
plovee. The task is formidable
wherever a thought process.is in-
volved, or where decisions and ac-
tions evolve across a complex organi-
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zation over extended periods of time.

Productivity consultants with the
Westinghouse Productivity Center
have been wrestling with this prob-
lem for several vears. Initial studies
within the corporation relied upon
traditional textbook vardsticks, such
as value added per emplovee (sales
minus the cost of goods, divided by
the number of employees), variations
on ROI, and the like.

The limitations of such yardsticks
were recognized quickly. Aside from
simply measuring the wrong things,
these approaches are based upon
either corporate or individual
)'ardsticks. Corporate norms, such as
sales per employee, have little value
as management indicators. Indi-
vidual vardsticks, such as pounds of
paper per emplovee (which have ac-
tually been adopted by an insurance
company), also fail to provide man-
agement with useful information.

In addition, such fragmented
yardsticks cannot accommodate con-
tradictory trends. Sales per em-
ployee could be high. but certain
departments could be terribly under-
staffed, a condition that could obvi-
ously play havoc with productivity
over the long term.

What was needed, then. was a
totally new methodology that would

Reprinted by permission of the publisher, from MANAGZMENT REVIEW, November 1981,
~©.1981 by AMACOM, a division of American Ranagement Asscciations. All cights resecved,
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consider the employee in the context
of his job function, accommodate
complex organization, and provide
useful data over the long term.

Focus on the dapminlm

In spite .of the nebulous nature
and complexity of the issue, the Wes-
tinghouse consulting team believed
that a useful methodology could be
devised and began with two impor-
tant assumptions:

e While it was desirable to develop
a quantifiable methodology, it was
agreed that the resulting data should
be taken in the spirit of the law, not
the letter of the law. The purpose,
again, was not the accumulation of
hard evaluative data, but the de-
velopment of soft numbers that
would alert management to treads in
productivity improvement or stagna-
tion.

® [t was determined that the only
meaningful way to measure white col-
lar productivity was to focus not on
the corporation as a whole, or the
individual employee, but upon the
individual department.

By focusing upon the corpora-

tion’s functional units, it was felt that -

useful indicators could be devel-
oped—indicators that would tell
management how a particular de-
partment was contributing to the
company's broader objectives.

More importantly, the indicators
would serve to evaluate a department
against its own objectives. The pro-
ductivity emphasis, therefore, would
be placed upon the “producing” unit.
Engineering would be measured for
the engineering it produced, market-
ing for marketing, and personael for
personnel.

Once each function of the corpo-
ration was measured against its own
objectives, pertinent "performance
ratios” for the total operating division
could also be established.

With the approach established, a
pilot study was undertaken at one’of

HUMAN AND ORGANIZATIONAL CONSIDERATIONS

the corporation’s major divisions.
Since the pilot study, which was
completed in 1979, numergus other
divisions have adopted the approach.

The beneftts

A quantitative technique for
evaluating productivity on the de-
partment level provides major ben-
efits. First, the process brings out
into the open the issues that are most
central to departmental productivity.
In this way, the approach supple-
ments management’s insights into
the operation of a division, or any of
its functional components, by flag.
ging potential problems and identify-
ing opportunities.

The procedure increases the visi-
bility of information relative to white
collar productivity. In doing so, the
resulting data impel the implementa-
tion of those actions that willimprove
the focus of an organization's ac-
tivities.

The technique provides a means
for measuring organizational effec-
tiveness against broader divisional
and corporate goals,

And finally, since the approach is
based upon the participation of all
employees within a department—
management, professional, and
hourly—it helps heighten the aware-
ness of all employees toward the need
to improve productivity. It can thus
promote renewal of professional
pride and can enhance employee in-
volvement. In this way, the meas-
urement approach can play a
significant role in a company’s par.

- ticipatory management program..

Performancs ¢riteria

The procedure begins with the
establishment of measurement
criteria for each department. Once
the criteria, or performunce ratios,
are established, a composite index
can be caleulated for the department.
This index is derived by frst assign-

ing weights to the various perforin-
ance ratios, then combining the val-
ues into a composite value.

A division-wide index can also
be established by combining de-
partmental indices. This process also
takes into consideration the various
“weights” of department functions.

While the process may seem
somewhat complex and mathemati-
cal, the procedure is, in fact, rela-
tively simple, and allows ample room
for subjective evaluation and man-
agewent “intuition.”

Employee Involvement

The process begins with the
employee—with a simple brain-
stormning exercise that serves as the
basis for the establishinent of per-
fonnance criteria. This exercise, for-
mally known uas the nowinal group
technique, also serves to introduce
employees to the program. Italso en-
courages thein to think about produc-
tivity.

. All employees of a department
are included in the brainstorming
sessions. Each group member is
asked, in a round-robin fashion, to
contribute one idea on how produe-
tivity might be measured in the de-
partment. All ideas are recorded.
There is no discussion or manage-
ment analysis at this point.

Siwilar ideus are then grouped,
and a candidate list is developed. The
ewnplovees are then asked to write
down priority numnbers for each indi-
cator. The group leader (usually a
productivity consultant) develops a
final ranking fromn the number of
points assigned to each performance
ratio by the employees.

In the pilot study, the top three

performance ratios nominated by the
engineering department were (1) dol-
lar value of reported cost in-
provements, (2) nunber of overdue
shop orders, and (3) cost of engineer-
ing errors.

The personnel department con-
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- ) Ideas
1. Number of shop overdues

. ROI (division)

Downtime waiting for parts
. Machine downtime
Constant 8 billed/employee
. Stockouts per week

. Hours absent/employee

Sompugnawp

. 10. Shop development time
11. Number of set-ups broken into

Figure 1
Productivity Measurement Ideas Generated
Through the Nomina! Group Technique
(Manufacturing Department)

Constant 8 value added/employee

. Quality cost of output/$ of scrap/sales billed T-54-2-2

12. % of due/overdue orders eligible to be built 7-54

13, Cost improvement/year 6-5-2
14. O.T. hours per week/employee 6-4-1-1
15. Actual manpower vs. weekly load 3333
16. Change lead times -4
17. Number of customer complaints 6-4
18. WIP/Sales 6-2-2
19. Efficiency ratio 5-4
20. Number shipped/employee 8
21. Ratio of defects found early (producer) vs.

user-found defects 43 7
22. Time spent expediting vs. elapsed time 4 4
23. Exp. hours/number billed 1 4
24. Machine queue time (cvele efficiency) 3 3
25. Performance vs. MBO 21 3
26. More efficient way of identifving parts (index) 3 3
27. Variance in units shipped per day (weekly) 3 3
28. Number of employee grievances 1 1
29, % capacity efficient loading of product lines 1 1
30. Utility cost/sales billed 1 1
31 G-letters per week (engineering changes) 1 1
32. *Housekeeping hours/employee 0 0
33. % of N/C equipment 0 0
34. Customer audit rasults 0 . 0

3

Votes T

8-8-8-8.8-5-5-2
=T1.556
8-8-7-6-5
8.7.6-52.1
8-7-6-4-2
8-7-6-4
8-8-32-1-1
15432

8-6-4-2
8531
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sidered (1) average time to fill em-
plovee vacancies, (2) average time to
process insurance claims, and (9)
number of lost-time injuries to be
important measurements.

The marketing department listed
(1) increased market penetration, (2)
field sales performance, and (3) lore-
casting accuracy as its yardsticks.

Each department, in fact, listed
between 25 aund 30 perforinunce
ratios, froin which eight to ten were
selected for the development of the
compasite index. (Figure 1 lists the

ideas generated by the division's
manufacturing departiment.)

Management svaluation

After the brainstonning sessions,
the department’s management and
professional staff teams evaluate the
resulting lists and select the criteria

that best suit the departinent’s char-
ter. Obviously, not all of the
employee-generated ideas are
utilized. While there will be some
correlation between the emplovee

list and the management list. total
correlation is not necessary or desira-
ble. Even if few ideas are used, the
exercise is invaluable in gaining the
total departiment’s support and alert-
ing staff to the productivity issue. It
also greatly speeds the data collection
process and facilitates the implewen-
tation of resulting actions. In-addi-
tion, the process causes the manager
to clarify his own goals and objectives
for the department.

To help managers select perforin-
ance criteria for their own depart-
ments, the corporation’s productivity
experts have developed a simple set
of guidelines. To be useful, the re-
sulting rutios must—
® Be specific and quantifiable, con-

sistent over time, and unique to

the departinent. )
® \easure the group eflectiveness
of the organization. vot collective

-‘employees.
® Consider the interdependence of

departments.
® Involve short-terin  objectives

‘that are compatible with long-

term plans.
® Support the departmental mis-

sion and division objectives.
¢ Demonstrate hard results,

Figure 2lists the six performunce

ratios selected by the quality assur-
ance section of the test division’s op-
erations organization. Of these six
ratios, four were judged to reflect
most accurately the overall scope of
the QA function. (The other two indi-
cators either denoted the relation-
ships aimong the first fouror servedas
a check on the four primary ratios.
Their inclusion in the department’s
coimposite index would only have re-
sulted in needless duplication.)

Composits index

To arrive at a composite index for
the department, weights are assigned
to the selected matios. In the pilot
study, it was determined that the
fourth ratio—sales billed divided by
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Figure 2

Productivity Measurements

(Quality Assurance Section)

‘76 7 ‘78

Indices Years: 7S 9

1. Sules billed

QA budget 73.6 101.3 908 7.7 63.0
2. Warrunty cost

QA budget 0.330 0334 0769 0.641 0.468
3. Sales billed

Salary and benefits !

of inspectors 197.4 271,77 243.6 2138 168.9
4. Sales billed

No, defects {in 8) %0.8 232 73.0 85.3 126.0
3. Sales billed

Warrunty cost 222.7 1827 1181 1244 1335.3
6. Time spent an prevention -

activities by QA engineers

No. QA engineers NiA NIA NiA N/A N/A
Compunsite section index (CSD 0.608  0.477  0.303  0.513  0.390

QA budget

1.0 p
0.8 |
Composite
Section o

Index

0.4

Sules bi ales bi
CSi= 0.20:0.01 [ e ‘"ed:l + 0.4,0.006) [M]
)

No. defects (3

Sales hilled ¢ | Time spent ti
+ 0.3{0.004 | ————— : + 0.1{N/A) Tl€ pen’ 07 prevention
Warrunty costs No. QA engineers

75

78 77 78
Year

79

defects—had the greatest impact values, with the total of the four add-
ing up to 100 percent.
A athematical adjustment is
then made so that the ratios can be

upon departmental productivity; it
thus wasawarded a {Dpercent rating.
The other ratios were assigned lesser
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compared on the same scale. To
achieve this, an arithmetical base fac-
tor must be created. (An arithmetic
hase factor is calculated us a recip-
rocal of 4 number that falls within a
ratio’s normal range of values.) For
example, in Figure 2, ratio 1, the
nwnber 100 falls within the normal
nate of recorded values. The base fac-
tor, then, is the reciprocal of 100, or
0.0l. This number (enclosed in
parentheses in the CSI formula in
‘Figure 2) serves to “level off” the
wide discrepancy of runge values of
the various indices. In our exanple,
the third ratio, for instance, covers a
vinge of values that is 1.9times thatof
the first rate.

By multiplying the various ratios
by an arithmetical base factor, their
values are equalized. Thus mnunage-
ment is provided with a more mean-
ingful view of the data, in which fair
comparisons between the various fac-
tors can be made.

The final composite index is ob-
tuined by simply adding the weighted
and adjusted values of the perform-
ance ratios.

The resulting index serves as a
useful vardstick for measuring the ef-
fectiveness of a specific organiza-
tional component against itselfovera
period of time. '

Since the choice of base factors
influences the overall values of the
various indices of various depart-
ments, this figure cannot be used to
compare different organizational
components until the departmental
indices are also weighted and ad-
justed arithmetically.

Figure 3 illustrates how four in-
dices from department sections can
be combined to yield a composite
index for a total department. (After
the sectional indices [CSI] were
weighted by management, it was de-
termined that the first three ratios
had a combined index weight of 90
percent, while the fourth index was
awarded a 10 percent weight.)

This process can be taken a step

- e o=
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4. No. Productive Employees
No. Operations Employees

Figure 3
Productivity Measurements
(Total Operations Department)
Indices Year: ‘75 ‘76 w ‘78 ‘79
1. Production CS} 0.826 0.816 0.828 0.879 0.862
2. Manufacturing Hanning CSI 0.658 0534 0714 0753 0.845
3. Quality Assurance CSI 0.608 0477 0503 0513 0.590

0704 0688 0714 0720 0.724

Compasite department index 0.745 0726 0.763 0.808 0.839

CDI = 0.9(1.0) [(l.l) (Production. CS1) [

Mig. Plan. salary & benefits]

Prod. salary & benefits
Dept. salary & benefits

+ 1.1 (Mfg. Planning CSD) [

Dept. salary & benefits

+ 1.25 (Quality A e CST)

rQA salary & benefits T
I_Dep!. salary & benefits]

1 s i 3

4
he Producti !
+0.1(1.4) uctive employees
Total Dept. employees
1.0 ¢+
0.
Composite 8
Department
Index 0.6 b
0.4
75

78 77 78 79
Year

further to develop a composite index
for the total division. This final set of
indices, obviously, should include
only the factors that havea bearing on
the division as a whole.

1 ‘Monthly updates

To be meaningful, the basic data
compiled for the various departments
should be updated on a monthly
basis. Management should utilize

discretion and evaluate the rationale
for the established ratios on a
periodic basis, especiully if the or-
ganization itself changes.

While monthly measurements
are necessary in most cases to gener-
ate a useful set of indicators, it should
be kept in mind that the usefulness of
the various indicators is based upon
trends over the long term. Thus nor-
mal monthly variations should be dis-
counted.
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Familiarization with the method-
ology and generation of the initial set
of data demand time and effort.
Maintenance of data, however, re-
quires only a nominal investment of
time, .
Once established, the system
provides management with a useful
set of indicators to monitor white col-
lar productivity. The payback, in
terms of improved departmental ef-
fectiveness, should more than justify
this initial investment. .

David L. Rowe s an associate consultant
with Westinghouse Electric's Corporate
Producticity Center, the first corporate-
funded center devoted exclusively to im-
proving productivity on a corporate-wide
hasis. His article is based on a pilot study
conducted by Mr. Rowe and his col-
leagues ata major Westinghouse division.
The methodology described has since
been adopted hy several other Westing-
house divisions to monitor white collar
producticity.
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What is office productivity? Is it

word and data processing equip-

ment, bits and bytes, page counts

and printouts? The author sees ,—
three critical components of the

office: People, Procedures and

Equipment. He is concerned with

the people who work in offices,

the kind of work they do and how

it gets done.

By Harry Viens

THE
HUMAN
NETWOR

hen talking about productivity,
it is important to keep it in per-
spactive. Each organization or
manager has a different set of val-
ues and will judge how productive a person or
department is according to different standards.
However, there is'one common standard for
judging organizational productivity and, for
the purpose of our discussion in this article, it is
our starting point: profitability at the end of the
year. The bottom line. Profitability reflects total
organizational productivity and the leadership
effectiveness of management.
It is upon this premise — that the only com-
mon measurement of productivity is the reve-
nue position of the organization at the end of
the year — that we approach the problem of
improving productivity in the office.
A factor which has affected the U.S. rate of
productivity has been the shift of workers
from manufacturing jobs to service and
information jobs. Economists and sociol-
ogists believe that we are in the midst
of a shift from an “industrial society”
to a “service society.”” Recent statis-
tics indicate that 70% of all Ameri-
cans are now engaged in service or
government jobs and that more
than half of all workers are con-
sidered to be white-collar. This
part of the labor force is grow-
ing at the rate of 2% each year,
and the U.S. Department of La-
bor predicts that by 1990 office
workers will outnumber the
farmers and laborers of the in-
dustrialized world.
Because more and more
people will be engaged in
service and information
jobs, it is becoming in-
creasingly important
to make sure that
they are produc-
tive. As we be-
come more of

4\ a service
Q and infpr-
mation

econo-

my, more money is be-
ing invested in office
equipment. While
managers and other
professionals receive
approximately 60% of
the $800 billion spent
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annually on salaries
and benefits for office-based
white—collar employees,
most of the time and money
spent in the office has been
to make the clerical staff
more efficient. A Booz Allen
& Hamilton survey recently
predicted that by the year
1990, white-collar operations
will exceed $1.5 trillion an-
nually.

In addition, a recent survey
conducted by Louis Harris
and Associates of a croes-sec-
tion of 1,004 office workers
in the US. indicated that
they believe they could do
more work in a day if the
conditions and circum-
stances they work under
were changed.

No ‘Quick-Fix’

In view of these statistics, it
becomes evident that any ef-
fort to increase the rate of
productivity in America can-
not ignore the office envi-
ronment. Increasing produc-
tivity, however, whether in
the office or in a factory, is
not a simple task: It cannot
be accomplished by the ap-
plication of a:"quick-fix"” so-
lution such as simply buying
expensive new equipment or
firing workers and demand-
ing more from those who re-
main.

Frequently, the solutions
which are offered in hopes
of improving productivity
focus on only one of these ar-
eas. Most common is the as-
sumption that new, ad-
vanced office equipment will
automatically solve the
whole problem. Technology,
however, while playing a po-
tentially major role in pro-
ductivity improvement pro-
grams, is not the whole
answer.

Aboveall, it is xmportam to
remember that the office is a
human network, where peo-
ple — with their different
habits, attitudes, abilities and
needs — are the central ele-

ment in the office environ-
ment. Office solutions that

HUMAN AND ORGANIZATIONAL CONSIDERATIONS

bypass people and the way
they perform their work will
clearly not be effective.

So, while businesses are |

making profits, there is al-
ways room to improve, to
capture more of the market
and become more productive
as a total organization,

We believe a better corpo-
rate understanding of the
factors that contribute to
making office workers more
effective and efficient would
greatly enhance efforts to
improve an organization’s
overall productivity.

What are these productivi-
ty factors?

We suggest that any effort
to improve the organization-
al contribution of office
workers be assessed in terms
of people, procedures and
equipment. There is no mys-
tery. to this approach. It is a
very commonsens¢ way of

looking at what often seems....

to be a confusing office envi-
ronment. But successfully
improving and integrating

" these three elements of the

modern office cannot be
done without hard work and
patience,

People Factor

People are the life-blood of
organizations and if people
aren’t productive, their orga-
nizations aren’t productive.
From secretaries to top man-
agement, employees must be
motivated to do their jobs the
best they can for success to
be possible,

It can be said, of course,
that this is obvious -~ that
management learns how to
motivate and manage people
through on-the-job experi-
ence and business education.
Certainly, that should be the
case, but how many times
has a new way of doing
things failed to work because
the people who have to make
it work were not involved in,
or supportive of, the change?
How many times have man-
agers gone through a lot of

work to make a procedural or
system change, and then
found that the problem all
along was really a “people”
problem?

Without question, the in-
terpersonal and leadership
skills of managers play an
important role in influenc-
ing the productivity of sub-

ordinates. And it is frequent-

ly overlooked that such skills
~ can stimulate high levels of

effectiveness and efficiency
in the office, even without
the aid of new procedures or
equipment.

Research into managerial
work habits indicates that
management is not really the
science some think it is, but
rather an art, And the art
must be further developed
and refined with regard to
leadership and motivation if
office worker effectiveness
and efficlenéy are to im-
prove,

. The office has traditionally
been treated as if it were a
factory, where centralization
and assembly-line-type pro-
cedures could be applied to
increase worker productivi-
ty. Computerization of man-

ual office functions has often -

reaped savings, but the im.
pact on worker effectiveness
‘has more often than not
stopped there. Middle man-
agers have frequently resist-
ed the centralized main-
frame computer, viewing it
as unresponsive, overly
structured and isolated from
their daily decision-making
environment.

Cost savings and quality

improvements in the early
days of centralized word pro-

- cessing were also lower than
‘anticipated. Savings were

'sought through more effi-
cient typing, but it turned

--out that clerical staffs do not

spend most of their time typ-
ing. Quality levels were of-
ten inconsistent largely be-
cause quality was still
directly related to the indi-
viduals who compiled, wrote
and typed the material.

Page 2 of 6
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Similarly, many managers
rely excessively on written
and more structured commu-
nications, ignoring informal

lines of communications

with subordinates. It is very
important that subordinates
have verbal and lateral con-
_tact with their managers; it
satisfies their need to partici-
pate and allows the manager
to get honest reactions and
feedback that would not
come through in a one-way
memorandum. Recent sur-
veys indicate that workers
believe they could be more
productive if they were to re-
ceive more encouragement
from managers and supervi-
sors,

In general, it is a good poli-
¢y to design new office sys-
tems and procedures around
those that have to make them
work — be they managers or
support staff — rather than
unilaterally force changes
and be sorry later.

Make more environments
"good environments.” In the
survey conducted by Louis
Harris and Associates, Inc,, it
was found that the majority
of office workers feel there is
a strong correlation between
the quality of work environ-
ments and the quality of job
performance.

For instance, 71% of office
workers felt ‘that .improve-
ments in air témperature and
circulation would help make
them more productive. A
majority (67%) also cited a
need for quieter offices to in-
crease concentration. And
54% thought better or more
office equipment could con-
tribute to improved work
output.

The office is a dynamic
place where people often
work on several projects at
once and are frequently in-
terrupted by the phone, their
superiors, or other workers
who need information. Itisa
place where information
must be easily accessible and
readily understandable. Of-

HUMAN AND ORGANIZATIONAL CONSIDERATIONS
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fice work is a mixture of re-
prtitive, standardized, struc-
tured activities and the often
spontaneous  unstructured
activities which characterize
the information flow be-
tween higher level employ-
ees

work at an unrelenting pace;
their activities are character-
ized by brevity, variety and
discontinuity; they are
strongly oriented to action
and dislike reflective activi-
ties.' Managers strongly pre-
fer the verbal media of tele-
phone calls and meetings to
any highly regulated hierar-
chical decision-making sys-
tem. Also known from previ-
ous research is that the vast
majority of mail a manager
receives is of no immediate
or specific use in making im-
portant decisions.

Certain human characteris-
tics must be carefully consid-

"~ ered when planning the of-

fice environment. For
example, people have a lim-
ited ability to recall informa-
tion. They need to converse
and interact with others,
They need a certain amount
of privacy. They need to
move around to retain their
vitality. They need positive
feedback and recognition
And, they like attention. The
famous Hawthorne experi-
ments taught us some time
ago that attention is in itself
a motivator.?

So what does this tell us
about office design? Most
importantly, it tells us that
the office environment does
have an influence on job per-
formance in terms of person-
al comfort, work flow and
the employee’s capacity to
assimilate and access infor-
mation.

There are many examples
of the negative effects of
"bad” environments and bad
office design. The important
thing to remember, however,
is that there are as many
ways to design offices as

Studies show that managers -

there are organizations and ,
individuals to design them
for. There are no absolute
right or wrong ways to do it,
but there are a few proven
successful practices:

1. Involve those who will
be using the space in the
planning stage.

2. Design office space only
after you understand the
needs and work characteris-
tics of those who will be us-
ing the space. In other
words, know their proce-
dures and how they use vari-
ous office equipment.

3. Whenever possible, al-
low individuals the freedom
to make adjustments to their
office space. Permit the indi-
vidual as much creative ex-
pression as possible.

Make more jobs “good”
jobs. In the late 1970s, the
term “quality of work life”
gained wide currency in the
field of industrial relations.
A fuzzy, broad, inadequate:
term, it sufficiently confused
enough people to stimulate
numerous authors to define
it and detail how it could be-
achieved in the work place.
Everyone — authors, rank-
and-file workers and manag-
ers — ultimately had their
own definitions.

Thanks to the American
Center For The Qualify Of
Work Life, the meaning of
the term has since become
more focused and better de-
fined.

Primary Problem

One of the primary prob-
lems with the term is that
“quality of work life” isn’t a
single, specific notion. Rath-
er, it subsumes a whole col-
lection of terms and notions,
all of which really belong
under the “quality of work
life” umbrella:

* Industrial effectiveness.

¢ Human resource develop-
ment.

» Organizational effective-
ness,

» Work restructure.

Page 3 of 6
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“There are as many ways to design
offices as there are orgamzatlons and
individuals to deSIgn them for.”

e Group work concept.

¢ Labor-management cooperation.

¢ Working together:

Worker involvement.
Worker participation,

» Cooperative work structures’,
The “quality of work life”” concept
suggests that human energy can be
more easily released and applied by
adapting traditional organizational
management methods to the needs
and values of the 20th-century work-
er. This adaptation is particularly im-
portant in light of the changing na-
ture of the world work force — from
a heavily production-oriented labor
force to a service- or information-
based labor force.

We should try to make more jobs
“good” jobs. A substantial portion of
office jobs are currently character-
ized by low pay, little training or ad-
vancement, little job security, au-
thoritarian supervision and arbitrary
discipline.*

In the production environment, the
result of having too many jobs with
these “bad” characteristics was ab-
senteeism, rapid turnover and, most
important, “don‘t-give-a-damn-ism.”
Employee commitment to the prod-
uct, the company’s competitive posi-
tion and the quality of their own
work all deteriorated.

As with the office design, there is
no universal solution. Each organiza-
tion must customize its solutions to
its own unique character. This will
happen naturally if people partici-
pate in the problem-solving process,

. with the support of top management.
By recognizing people as the most
important variable in improving or-
ganizational effectiveness, the quali-
ty of work life approach could do
much to enhance organizational pro-
ductivity.

What Is A Procedure? Normally,
we tend to think of a procedure as a

predefined sequence of activities re-
quired to complete a particular task
or objective. From this perspective,
procedures can be viewed as a means
of establishing control over a pro-
cess, thereby ensuring consistency in
timeliness and quality of response to
a given problem or set of conditions.
Procedures serve as control mecha-
nisms in an organizational structure.

Procedures can also be viewed as a
way of minimizing the time people
need to complete a task. Or they can
be seen as the resuit of the natural
human tendency to make work easi-
er by establishing a process that can
be routinely followed.

Regardless of how one perceives of-
fice procedures, there is an underly-
ing reason for their existence. Proce-
dures, after all is said and done, are
really efforts to control the use of
knowledge within an organization
— knowledge being defined as use-
ful information (financial reports,
sales orders, credit authorizations,
invoices, memos, telephone listings
and 50 on) that has been captured
within the organization, in one form
or another. Thus, we can look at the
office as a sort of clearinghouse for
knowledge, and procedures as the
vehicle we use to help us utilize this
knowledge and achieve our organi-
zational objectives.

Procedures can be loosely or strictly
enforced. They can apply to long-
term projects or everyday activities,
They affect everything from the fil-
ing of information to the processing
of sales orders to the dictation of
memos. They can evolve around
computers, or have nou'ung to do
with computers.

People and procedures are insepa- -

rable. Efforts to improve productivi-
ty through improvements in proce-
dures and work methods must
address total systems — not just indi-

vidual effectiveness or efficiency.
Procedures relate to the total process.
For this reason, it is important to un-
derstand corporate or departmental
objectives before implementing or
changing procedures, It is important
to ask: “What is it we are really try-
ing to accomplish?” Is it more work,
faster work, higher quality work,
better customer service, cost cutting,
elimination of red tape, more com-
petitiveness or better management?
Once the objective is understood, it

will be easier to design appropriate -

procedures and work patterns. A
manager can then go to his staff or

subordinates and say: “This is what- - -

we'd like to accomplish. What do you
think? It is realistic? Can we do it?
How would you do it? How do you
see yourself fitting in?”

A natural conflict often exists be-
tween people and procedures, as is
the case when organizations employ
rigid control systems. These systems
help organizations minimize redun-
dancies and inefficiences, allow for
careful monitoring of important as-
pects of organizational performance
(for instance, productivity, financial
status and staffing levels) and pro-
vide a concrete basis for taking cor-
rective action. However, such con-
trol systems also tend to limit the
complexity and challenge of jobs. In
an attempt to pinpoint accountabil-
ity, these systems often specify in

" considerable detail exactly who is to

do which tasks — thereby restricting
the autonomy in jobs.’

Successful productivity impmve—
ment programs in such environ-
ments require the use of tailor-made
strategies. Take the following strate-
gy used by a middle manager in a
large bank who wanted to make
changes in her department. In this
case, virtually all organizational sys-
tems were thrown into disarray as
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“With the current burgeoning shift from the
factory to the office has come a percep-
tible shift in computer applications.”

plans were being laid for introduc-
ing new data processing equipment
into the department and, as a by-
product, reducing staff size by al-
most one third. The manager was re-
sponsible for redesigning the work
flow around the new equipment and
she took the opportunity to create a
motivationally sound set of jobs.

She began by conducting a diagno-
sis of existing jobs, to identify exist-
ing motivational strengths and
weaknesses, She then persuaded her
staff to generate fresh ideas on how
to enhance the motivating potential
of the new jobs. The new ideas were
then tried out by some of the people
who would fill the redesigned jobs
and were further revised, based on
their reactions and suggestions.

Finally, when the basic work flow
and new job descriptions were al-
most ready, she examined each oper-
ating system in the unit and made
changes where necessary to ensure
that those systems would fully sup-
port the work and the employees.
The payoff for all of her efforts was a
relatively smooth implementation of

.the.new system, with minimum em-

ployee dissatisfaction.*

What differentiates good proce-
dures from bad procedures? As with
measuring productivity, choosing
the best procedure for a given work
situation is largely a subjective judg-
ment. It is also what managers get
paid for. There are no hard and fast
rules and the needs of no two organi-
zations are the same.

There are, however, some charac-
teristics of good procedures and pro-
ductive management attitudes to-
wards procedures in the office:

1. Good procedures not only con-
tribute to the achievement of corpo-
rate or departmental objectives, but
they also allow those involved to
take pride in and identify with the

completed product or service.

2. Good procedures allow those
completing the work as much auton-
omy as possible in scheduling the
work and carrying it out.

3. Good procedures incorporate
feedback mechanisms to provide of-
fice workers direct, useful informa-
tion on the effectiveness of their per-
formance.

4. Good procedures assign to peo-
ple what they do best and to ma-
chines what they do best. Since orga-
nizations are increasingly installing
more and more computers or com-
puter:based word processors, this is a
critical point. .

5. Good procedures help meet the
needs of the individual, as well as
those of the organization.

Similarly, good management atti-
tudes toward procedures are charac-
terized by:

1. An openness to procedural
changes.

2. A commitment to looking for
new ways to improve a process or
system.,

3. An active encouragement of
workers’ offering their perspectives.

4. Anawareness of the total system
and desired objectives.

5. A willingness to experiment, to
tinker with the “system” by trying
new ideas on a test basis.

With the current burgeoning shift
from an industrial to a service econo-
my, from the factory to the office, has
come a perceptible shift in computer
applications. From its traditional use
as a control and number-crunching
device — typically centralized and in
the realm of the programmer, sys-
tems analyst and data processing spe-
cialist — the computer is increasing-
ly being applied as a decentralized
tool-for helping office workers at all
levels do their jobs. The focus is mov-
ing, quite naturally, from the central-

ized computer service approach of
the past, to the decentralized “office
automation” approach of the future.

What is office automation?

It is the process of optimizing, at
any given time, the cost-effective-
ness ratio of human vs. technological
resources in the creation and man-
agement of knowledge in the office.

Implicit in this definition are sever-
al important ideas, all of which cen-
ter on the People, Procedures, Equip-
ment concept proposed here for
improving productity in the office.

1. Office automation is a process,
not a product; it is an attitude as
much as it is an identifiable set of
hardware and software. It is a com-

» mitment to considering new ways of

doing work.

2. Office automation is an ongoing,
dynamic activity. As people and or-
ganizations change over time, so too
must office automation systems.

3. Office automation requires a
careful consideration of the relative
cost-effectiveness of human re-
sources and machines. Basically, this
means letting machines do what ma-
chines do best, while letting people
do what people do best.

4. The objective of office automa-
tion is to improve the management
of knowledge — information which
has predictive or historical value —
in the office.

Of these ideas, the one that relates
most directly to equipment is the rel-
ative cost-effectiveness of applying
machines or people to: particular
tasks. People are best at identifying
tasks, evcluating the results and
making decisions based on their ex-
perience. Machines, on the other
hand, are much better equipped to
perform repetitive, routine, tedious
tasks — the kinds of tasks people
should not only not do, but typically
don’t want to do. When computers
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and people are optimally utilized,
then, the result is not only improved
cost-effectiveness, but an enhanced
quality of work life for the employee.

The primary function of computers
in the automated office is to con-
dense the communication and deci-
sion-making process so that informa-
tion can be aeted on almost im-
mediately upon being “captured”
within the organization. When word
and data processing leverage or re-
place human effort, they shorten the
communications and decisioni-mak-
ing cycle, .

Can an investment in equipment
produce direct cost savings and a re-
turn on investment?

Yes, it can, Typically, the savings
take the form of displacing outside
services, freeing up space and free-
Ing up human resources through a
reduction in manual effort. Equally
important are the indirect benefits of
such investments, which may range
from improved customer service to
. more effective management deci-

sion-making to higher quality re-

ports,

The possible cost of not investing in
office automation should also be tak-
en into account. These costs could re-
alistically be quite high in terms of

. not having needed decision-making

information available.

Will equipment disrupt or con-
tribute to the organization?

The answer to this question de-
pends on how well each organiza-
tion understands the sensitivities of
its people, the objectives of the orga-
nization and the limitations and uses
of equipment. If equipment is forced
on people, if it is not introduced with
care, if it is perceived as a threat rath-
er than an asset, if it does indeed
make a job “bad,” it will surely be
disruptive. ’

People are the key to getting equip-
ment installed and operating at opti-
mal effectiveness. Equipment should
be introduced and used to help indi-
viduals do their jobs better, not to
overly simplify and diminish the
meaningfulness of their jobs.

As managers who make decisions
that impact many people, we should
refine our management skills. As
clerical workers, we should seek out
more responsibility and show that
we deserve it. We should consider it

our obligation to tell the boss: “This’

might work better if we try it this
way.” And as planners, we should be
concerned about the role of people in
the office, about what challenges and
motivates them and how technology
will impact them.

To the extent that we are successful
in creatively addressing our con-
cerns and responsibilities, tomor-
row’s office will be a better, more
productive, more rewarding place to
work, :

Notes:
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Productivity: Does

CONSIDERATIONS

It Scare the

White Collar Worker?

By John F. Fischer

Over the past year, we have been
inundated with information on the
decline of productivity in the United
States. Everyone is pointing the finger
at the American workforce and, in
particular, white collar workers. We
are constantly reminded that these are
one of the primary causes of our spi-
raling inflation.

Like a superstar in the wwilight of
his career, the clerical workforce takes
the worst of this attack, and searches
in despair for the way to reartain the
level of success once enjoved by all
American workers following World
War II. Will ignorance turn despair to
fear? It may, and here is why.

If we retrace our steps back to the
1940s, we see a nation'’s overnighe rise
10 become the greatest and most effi-
cient producer of goods in the world
during a time of war. In 1945, the
men and machines that produced
military goods made a smooth transi-
tion to consumer goods. No one
matched American technology, mo-
tivation, and ingenuity, and there
wasn't a world market we couldn't
capture if we so desired.

During this time and unul the
mid-fifties, we maintained the pace
to a great degree with 2 workforce of
80 percent blue collar workers and bil-
lions of dollars invested in capital
goods to support them. Today. that
investment amounts to over $25.000
per blue collar worker. and for those
engaged in farming, where we contin-
ue to be the world leader. the amount
approaches $35,000.

Reprinted from IMPACT:

These statistics are not new and
have been repeated many times, but
they do have a significant impact on

how the descendants of the 1940s and
1950s workforce view productivity to-
day. It may also explain why today’s
white collar workers are apprehensive
when the term productivity is applied
to their era, the eighties, where they

represent over G0 percent of the work-
force and are rapidly approaching the
80 percent level.

Productivity generally refers to

units produced per person-hour. To-
day, this output is seen in terms of au-
tomobiles, television sets, nuts, bolts,

etc. — in the form of mass production

from an assembly line. They see high-
ly sophisticated machines perform
tasks that previously required hun-
dreds of labor hours, faster and at a
higher level of quality. They relate o
this ‘because their conception of work
was formed by witnessing the preced-

ing generation, comprised mostly of

blue collar workers.

Although today's clerical force is ac-
quainted, to some degree, with elec-
tronic typewriters and displays, they
cannot visualize new technology re-
placing such tasks as filing, calendar-
"ing, answering telephones and a host
of other administrative duties. Nor
can they see technology providing the
means to process massive paperwork
in the form of invoices, receiprs, etc.,
faster and more efficientdy.

What today's clerical workforce
does see when the word productivity
is mentioned is working faster, or be-
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coming a human robot. The result is a -

fearful, suspicious working climate.
People's perception of improving cler-
ical productivity is a reversion to
sweatshops and the inhuman condi-
tions prevalent in the 1930s.

Why do we find people in this state
of mind? The main reason is that we
are so intent on productivity as the
salvation for our economic problems.,
we have never taken the time 10 ex-
plain it to the people who are respon-
sible for improving it. We have inad-

vertently excluded the very partici-:

pants who are essential 1o the success
of our plans.

Several reports have indicated that
people today want to do a good job
and are looking for ways to improve
their productivity. They would also
welcome new technology to  assist
them. The average capital investment
supporting a white collar worker a few
years ago was approximately $2,000.
only eight percent of the blue collar
investment previously mentioned. A
dramatic change in chis ratio must
and will come about in the 1980s as
clerical support technology continues
to arrive on the scene, and significant
improvements are made.

Today's workers want to become in-
volved in all facets of the office envi-
ronment. Technology is only a part of
it. Managers should encourage worker
participation in improving operating
methods and procedures, the interfac-
ing of functions such as data process-
ing with word processing. office lay-
outs. and myriad human factor con-

INFORMATION TECHNOLOGY, with permission from

the Administrative Management Society, Willow Grove, PA 19090.
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sideracions. This is easier said than
done as we try to merge two schools of
thought — the managers, mostly old-
er personnel, versed in the 1950's con-
cepts, and the new generation who
seek new horizons.

It may be a difficult cask but by no
means an impossible one. We can
start by exposing our white collar
workers to new techniques and tech-
nology. We can comrmunicate how
improving productivity is the resulc of
many factors, and will not be accom-
plished by armies of people manually

processing paper or performing other

HUMAN AND ORGANIZATIONAL CONSIDERATIONS
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activities faster, in 2 rigidly controlled-

work environment. We must spend
more time communicating what pro-
ductivity means and ways to improve
it, and less time faulting people for its
decline. :
We must explain that improving
productivity does not lead to layoffs
and increased unemployment. To the
contrary, we currently face a chronic
shortage of office workers. We must
inform the white collac workers that
improving their productivity makes us

more competitive as a nation. We
cannot expect people to be motivared
in an atmosphere of fear and ignor-
ance. :

With 2 positive approach, there is
no reason why we cannot accept the
challenge to improve productivity.
The time is right.

John F. Fischer is a manager on the

staff of Coopers & Lybrand's Office of

the Future practice.
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Interfacihg People, Systems
In Automated Offices

This conference takes place at a very
significant time, a time when one of the
major challenges facing companies in the
United States and many countries is the
need for increased office productivity.
The changes resulting from the needs for
increased productivity during the '80s,
will transform the office environment and
materially affect the nature of work
within this changed environment.

Subsequently, this will have a dramatic
affect on all of us who work in the office,
especially in the United States, where the
knowledge worker is fast becoming over
50 percent of the work force.

Many organizations have taken some
steps along the road to office automation,
but have been frustrated by poor resuits
and adverse effects on office behavior.
Growing awareness of these situations is

:causing concern--among - organizations

which in turn are becoming increasingly
cautious in their approaches to the sub-
ject.

Control Data as a large (53,000
employees! international corporation has
been actively pursuing the benefits of of-
fice automation for several years and is
not removed from this concern. Our ex-
perience has been invaluable, because we
now have first-hand knowledge.in office
automation, and are moving to develop a
staff organization to support and coor-
dinate corporate-wide deveiopment in this
most vital area.

One of the first Control Data
departments where we attempted to in-
troduce “'Office of the Future™ concepts

By Thomas R. Conroy, Director,
Oftfice Technoigies Appl. Research,
Coatrol Data Corp.,
Minnespalis, Minn,

(This easay is excerpted from a« paper

presented at the Information Munagement Ex-
position & Conference keld in New York City,)

was our Traffic Department, which
numbers about 70 to 80 people. This
organization has the responsibility for the
physical distribution and transportation of
people, products and supplies, both inter-
nally and externally, domestic and inter-
national. This involves a high degree of
paper-handling and verbal and written
communications. Their critical activities
have a major impact on our company
earnings.

Our first experiment In the Traffic
Department was to test the feasibility of
using a remote word processing worksta-
tlon in conjunction with our keyword
textual-search database management
system. The result is a highly efficient and
effective workstation with word process-
ing, text editing, distributed data process-
ing and messaging capabilities.

The.premise -of this test was that the
technology should be adapted to work
needs. Further, that the trauma of change
should be minimized and the
secretarial/clerical role should remain es-
sentially unchanged vis-a-vis the support
to the manager.

Early on, we recognized that improving
the productivity of our managers and
professionals would provide the greatest
return on investment in office automation.
We realized part of this objective through
leveraging the increased effectiveness of
the office support functions.

Direct gains in productlvity by
managers and professionals can be
realized through their use of electronic
messaging and computerized information-

filing and retrieval. Perhaps a more
significant and yet subtie benefit has been
their increased awareness of office
automation, by leading them to apply
these technologies. .

The objective was to determine the
changes Introduced by office automation
and to make these changes an accepted
part of the way that people work. The im-
plementation methodology used was
developed to explicitly recognize the
organizational, social and psychological
issues. Attention and resources were com-
mitted to transferring the ‘‘new
operational” applications to the user
organization.

The experiment looked at the
secretarial/clerical function as an
originator, manager, communicator,
scheduler and administrator of informa-
tion. Additionally, we have found that the
secretarial/clerical suppart role is not
well understood in its entirety: that the
technology is not totally respansive to the
needs; that principals. including the
managers and professionals, spend a greal
deal of .their time in clerical tasks.

From this and other similar experi-
ments, and based on the fundamemal
belief that it is easier for the office worker
to understand technology than it is for the
analyst to understand what goes on in the
office, we should be able to develop a set
of procedures to guide the office automa-
tion program.

Based on our preliminary
experiments with the Traffic Department
we have grouped our implementation

Reprinted with permission of the author and MIS WEEK, 7 East 12th St., New York, NY 10003
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methodologies, which “bridge’ the needs
of the user with the capability of these
technologies, under the term ‘'Self-
Actualizing Systems,"

This methodology dlffers from the
typical systems analysis and other
computer-based approaches, In that,
throughout the various phases of develop-
ment, the user is in control, both as a par-
ticipant and as a change agent.

This process differs from the standard
“top-down approach in that the users
stay involved throughout the entire im-
plementation of automation into the of-
fice. As they become involved in this
process each individual becomes an in-
tegral part in designing applications that
fit their particular job function.

In the past, technicians have designed
systems that only they understand and can
use. For years we have continuaily strived
to develop *‘user friendly systems’” —
usually with the same results. A recent
study has found that 40 percent of MIS
systems that met the design specification
have failed to gain user acceptance. When
introduced to the office worker they do not
succeed, not because the system isn't
good, but because of the normal human
response to change, compounded with the
disregard for the human factor.

The humanistic approach to bridging
the gap is a key factor, not only in the
deveiopment phases of office automation,
but also in this self-actualizing system
process,

In order to ensure the success of this
system, a “facilitator'’ is assigned the
responsibility of working with the user
organization, )

It has been our experience that the ex-
pectations and assoclated frustrations en-
countered in many of the more traditional-
ly developed systems are missing from
humanized interactions, The catalyst for
this improved process Is the facilitator, a
key member of the user team who is
loaned from, in Control Data's case, our

HUMAN AND ORGANIZATIONAL CONSIDERATIONS

Page 2 of 2

“Increased involvement by users increases the
motivation of the knowledge-workers supported by
these new systems and thus contributes to

increased productivity.”

office technologies group. This group has
representative skilled personnel in most
of the technologies associated with the Of-

- fice of the Future,

The composition of this team, being so
user-oriented and facilitator-led, un-
leashes many times the creative energy
possible through prevlous traditional
methods. Becauss of this new office
technology it is far easier to aid the user
in understanding the technology than It is
for the analyst to understand the increas-
ing complexity of the office environment,

An additional benefit of this high level of
user involvement is that each user
becomes an advocate in the attributes of
office automnation. Increased involvement
by users increases the motivation of the
knowledge-workers supported by these
new systems and thus contributes to in-
creased productivity. New career paths
become available for users who, as they
become Increasingly familiar with the

new technolgies, develop the potential for -

becoming the facilitators of tomorrow.

Much has been written about the
projections of technological growth, and if
the '70s are any indication of what we
might expect in the '80s, we can readily
believe that further development of the
computer systems and technology will be
both evolutionary and revolutionary. The
“'chip era'’ will continue on its fast track
to ‘'componentize processors’ and
memory Systems to provide micro.
minjaturized machine hardware, with
which we can build digital automation
products and distance-insensitive com-

munication systems.

The changes associated with the in-
troduction of new technologies into the of-
fice are far greater than office personnel
have ever encountered, We are deaiing
here in an environment which not only
contains a fairly complex set of
relationships that are not well understood
or structured, but ironically one that has
been relatively stable for many decades.
We are dealing aiso with weil-developed
office and information culture.

The issue is behavioral not
technological. The challenge ls to find a
way to introduce office automation while
minimizing the trauma of change. The
systems introduced must be flexible and
adaptable. The atmosphere one of excite-
ment and challenge.

New implementation processes have to
be developed which allow office automa-
tion systems to be created by the office
worker so the systems will become seif-
teaching, self-designing, self-developing
and self-maintaining.

1t is time to put the freedom to choose
back into the bands of the user, its the only
way it's going to work., ‘‘Bridging
methodologies'* through ‘‘Seif-Actualizing
Systems" is the answer: how you deveiop
and use them, is the challenge.
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The Ofﬁce qf 1990

HUMAN RESOURCES

The changing face of the workforce |
portends dramatic changes in management styles

. By Joseph McKendrick

he workforce and work environment of the

typical office in 1990 will be the product of

perhaps the most dramatic upheaval in work re-
lationships and demographics in North American
history.

Gone will be the predominance of the 9-t0-5 mental-
ity with which companies packaged their daily activities.
Gone will be the single. powerful boss who made all the
decisions. And a smaller percentage of the employees
will be.males working to support a homemaker wife and

sources world being turned upside-down. As one analyst
put it. “human resources is ¢be issue of the eighties.”

The ways organizatons are responding — the changes
they are considering or implementng — are more than
experimental or isolated cases. These adaprations will be
the key to business survival and prosperity through the
1990s. The workplace is being radically restructured by
the forces of economics, social change, and attitudes. An
organization's.very existence will depend on its ability to
respond to these movernents.

Our economic system is in the process of undergoing a
historic transition. from a manufacturing-based economy
to an information/service-based economy. White-collar
employment. encompassing professional. rechnical, and
clerical occupations, is displacing blue-collar, or manu-
facturing-related occupations. According to the U.S. Bu-
reau of Labor Statistics, 53 percent of the workforce held
white-collar jobs as of January 1981, compared to a little
over 20 percent in 1950.

Demographically, the composition of the workforce
will have changed by 1990. It is predicted that a major-
ity. 61 percent, of all employees will be women. More
and more women, due to cither economic conditions or
a raised consciousness about their potential, are now
pursuing careers. In addition, members of minority
-groups, aided by equal opportunity programs, will make
up a large part of the workforce and more will be mov-
ing into management ranks.

Lower bisth rates in the 1960s — which wreaked hav-
oc on school districts that had already expanded for
1 O S

Reprinted from MANAGEMENT WORLD, with permission from the Administrative
Management Society, Maryland Road, Willow Grove, PA 19090.

j o family.
Indeed, the next several years will see the human re-




HP 182

the previous "“baby-boom” genet-
ation — will resule in labor short-
ages by 1990, The number of
young, entry-level workers is expect-
ed to fall sharply.

The massive boom generation,
however, will be in the prime-age
bracker; between the ages of 25 and
45, by 1990. There will be 60.5
million workers in this age bracket,
with 37 million in the 35-to-45-year-
old group, 2 jump of 55 percent
over 1975. Their numbers will com-
prise over half of the workforce.

At this stage in their careers, this
“bulge” generation will be flooding
the management field with the larg-
est influx of any generation before
or after, resulting in stiff comperi-
tion for promotions, professional
tecognition. and responsibility. Add
to this glut a generacion of older ex-
ecutives who are delaying retirement
because their peasions can not keep
pace with the cost of living.

Experts forecast that the trend to-
watd early reticement will reverse,
and the number of older workers
will be increasing throughout the
'80s. People are foregoing retirement
for several reasons: they are in berter
health, inflacion has hurt them, So-
cial Security guidelines concerning
additional income are more liberal,
and they enjoy the social interaction
of the workplace.

Traditional values. centered
around the “work ethic,” are becom-
ing a thing of the past, according to
studies conducted by Yankelovich,
Skelly and. Whitz. In the 1980s. the
percentage of people whose lives are
based on traditional values will fall

HUMAN AND ORGANIZATIONAL CONSIDERATIONS

that “hard work always pays off” has
dropped from $8 percent to 43 per-
cent.

However, people’s willingness to
work has not changed. Whar has
changed are che values and composi-
tion of the workforce.

Looking back, most employees in
the 1950s and 1960s were married
men who were the sole providers for
their families, The work was regu-
lated by time clocks and strict rules.
A “class system” separated hourly
workets from salaried employees,
who enjoyed more income, more
privileges, and more self-fulfillment
on the job. What the workers valued
were the evencual marterial rewards
of their hard work — such as a new
house or a large car.

In the 1970s this changed as more
and more workers began to resent
managerial authority and job condi-
tions, and place less value on mate-
rial gains — and this began to show
as their performance and commit-
ment to the company detcriorared.

Members of the present genera-
tion of employees question authority
and wane to participate in decisions
thac affect their work. They waar ia-
teresting work. prefersing variety to
routine and informality to structured
settings. They waat psychological as
well as financial incentives — they
are concerned with the “quality of
worklife,” or the humanization of

- their work environment.

A study conducred by Louis Harris
and Associates, Inc., reflects further
the changed attitudes toward work.
Work is seen by a majority of em-
ployees as more than "earning 2 liv-

Employees are coming to expect that

conditions in the workplace agree
with the system at large — a democracy -

to 15 percent of the adult popula-
tion. A 60 percent majority will
adopt a new set of values centered
around self-fulfillmenr, with the re-
mainder of the population adopting
a blend of both ethics. In the early
1970s, 60 percent of employces were
stll guided by traditional values. In
addition. the number who agree

Jnseph McKendrick is assistant editor
of Management World.

ing” — it must be a source of satis-
faction. The study found that most
men and women rank attaining a
personal sense of accomplishment as
the main reason for working, above
supporting a family. About one out
of every two women would also
rather work part time, as opposed to
homemaker work or full-time work,
in order to betrer meer their obliga-
tions at home.

Another finding of the survey re-

flects the growing importance of the
balance between employces’ family
and worklives, [t was found that
more than two out of three compen-
sation officials of major corporations
will permit “job sharing,” or allow-
ing two half-time employees to share
one job. within_the next five years,
At least half of these executives ex-
pect their companies to put their
employees on flexible work sched-
ules in five years.

There is a growing belief, accord-
ing to Jerome M. Rosow of the
Work in America Institute, Inc.,
that work schedules, travel demands,
career pressures, and overtime
should be balanced with emplovees’
needs and responsibilites for family,
leisure, recreation. and self-renewal.
With the growing teasions berween
work and sociery, it will become in-
creasingly important in the '90s ro
develop innovative ways for “pre-
packaging” work.

Rosow points out that there is a
growing desire on the part of em-

‘ployees to participate in decisions

that affect their jobs. The question
of democratic management goes
right to the heart of society itself.
An organization is a total society in
microcosm, and living in a free and
open democratic system, emplovees
are coming to expect that conditions
in the workplace be compatible with
the system at large.

PEOPLE VS. MACHINES?

By 1990, computer technology
will be a large part of the office
scene. As electronic office technol-
ogy becomes more commonplace, so
will pressure to “humanize” the au-
tomated office. Failure to weigh the
humaan factor, in terms of the up-

heavals it will wreak on employee ce-

lationships and jobs, will cause resis-
tance, and eventually will sabotage
productivity improvement prospects.

According to a report compiled by
Towers, Perrin, Forster and Crosby.
the coming decade presents a chal-
lenge to introduce the human factor
into the design of machines — mak-
ing machines and the environment
in which they are placed more re-
sponsive to the needs of those who
use them. Technology. besides in-
creasing productivity. can reduce
frusteation.

At this point, technological ad-
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vances are viewed by many as threats
to job security, the report states.
Technology and automation also af-
fect self-esteem. People tend w0
bring their own low self-image to
work,. and are afraid the machine
will reveal that their own worst fears
about their inability to function are
true. And third, it has always been
socially acceprable to dislike ma-
chines.

The behavioral aspect of the auto-
mated office was recently examined
by James W. Driscoll of the Massa-

chusetts Institute of Technology ata

meeting of the Office Technology
Research Group. Driscoll stated that
the current approaches to office au-
tomation have not paid off and are
not likely to do so in the fuwre, un-
less 2 humanistic approach, rather
that a "systems analysis” approach is
adopted in implementation.

Driscoll defines the humanistic
approach as being based on the
premise that office personnel are
highly motivated, truscworthy, and
capable of working with minimal
control.

Office automation could have an
adverse impact on clerical functions.
and- particularly women, as they oc-
cupy most clerical positions. Accord-
ing 10 Stephen Peitchinis of the
University of Calgary, as quoted in
The Financial Post, “If the electronic
office were to be torally implement-
ed within five to ten years, there
would be 2 serious problem, because
in those cases.where automation has
taken place, employment, mainly of
women, has fallen 30 percent. But |
don't think it's likely to happen thar
fast. | doubt it will occur before the
year 2000."

It is also claimed that automation
efforts will block women's career
paths. According to Helen Menzies,
author of Women and the Chip,
very few women who perform
clerical functions are promoted into
the expanding professional ranks,
due to a lack of technical knowledge

~and the prevailing management atu-

wude.

These accusations are helping to
form_the base of an office union
movement which may be a force to
reckon with by 1990, especially if
they grow as strong as European of-
fice unions already are.

Organized labor has been working
more closely with women's groups.
One group organized from a net-

work of clerical advocacy groups,
Working Women, serves as a link
berween unions and women's
groups. Out of this alliance came
District 925 of the Service Employ- -
ees International Union, which is
launching organizing drives for
women office workcrs across the na-
tion.

The major concerns voiced by cler-

ical workers, which the activists want
to use as rallying points, include:
work reorganization, where automa-
tion has placed female clerical work-
ers in low-skill, boring, and mono-
tonous jobs; health, especially in
mauers involving stress and eyestrain
from working at video display ter-
minaIS' job displacement; and low

hours when all personnel must be
present.

® Permanent part-time employment:
this is beneficial for older employ-
ees of employees with family
needs, as they can work less than a
standard full-time day or week.

® Job sharing: two employees can
split ofie full-time job. another
form of part-time work.

® Flexplace: the employee works
from his or her home or from a
branch office close to home. This
is now a possibility with remote
workstations installed in employ-
ees” homes. Decreasing energy re-
sources and inefficient transporta-
tion systems. rising fuel costs. and
the increased awareness of the .
handicapped w1ll make such ar-

Ofﬂce automation could have an

adverse impact on clerical functions,
and particularly women, as they occupy
most clerical positions

The difference in salaries between
males and females will also affect
the workforce over the next decade.
At this point. according to U.S. De-
partment of Labor statistics. women
earn. on the average. 60 percent of
what men earn. The issue of com-
parable worth is likely to result in
the restructuring of pay scales for
positions held mainly by women by
1990. There will be efforts to up-
grade the salaries of positions which
are female-intensive, such as clerical
and secretarial positions.

QUALITY OF WORKLIFE

A key workplace issue involves ef-
forts to improve the quality of work-
life, one of the major issues to be
confronted by 1990. Many of the
prospective changes in the nature of
work will result from new attitudes
toward work and responses to the
needs of a growing number of wom-
en, minotities, and older people in
the workforce.

Flexible work methods are a
means to adapt to the needs of this
new workforce. Such methods in-
clude:
¢ Flextime: flexible working hours.

where employees choose their

starting and quitting times, usual-
ly revolving around a set of core

rangements desirable.

o Compréssed workueek: employees
work full-time hours in less than
five days — for example. the four-
day workweek with workdays ten
hours long.

Auaining job satsfaction will also
hinge on the emplovers ability to0
match the right jobs to the right
employees. In addition. manage-
ment will need to provide for the
personal and professional growth of
employees. providing comprehen-
sive. bngoing management and de-
velopment programs.

In the next decade, emplovees ar

. all levels will have a greater role in

decision making through parricipa-
tive management programs. The rise
of quality circles is one example of
the increasing emphasis on employee
participation. Actual employee
ownership of companies through
pension funds and stock ownership
will increase.

By 1990 we can expect to sec de-
velopment of new values, new work
schedules. and a changed workforce.
translated into a new, dyvnamic ap-
proach to management. Increased
productivity and increased satisfac-
tion at work are two elements that
do not contradict each other. It is
the right combination for success -
through the next two decades. O
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The Importance of-Strategic' Planning
in Office Automation

By Brian R. Blackmarr

A frequent concern of organiza-
tions wishing to improve their office
operations through the implementa-
tion of appropriate office automation
is how to prepare for this from an or-
ganizational standpoint. Usually in-
cluded are concerns as to where vari-
ous responsibilities should be assign-
ed and how to direct the office auto-
mation cffort; the planning and im-
plementation stages and the opera-
tional phase. In addition, there is of-
ten the need to get various levels of
management involved and aware of
the potentials, and a desire to "stave
off” or hold back precipitous ill-con-
ceived actions by managers who seem
in a fremendous rush to move imme-
diately.

While the management and organ-
tzation of office automation certainly
should be considered a major effort,
and will vary in each organization,
there are a few basic principles which
must be adhered to. The first and
most important is that the effort must

have wisible top management sup-

port. To effectively ucilize office auto-
mation as an information resource, as
it will cross organizational bounda-
rics. direction from the top is abso-
lutely necessary to get cveryone to
work together. Wichout visible top
management support the study and
design cfforts will often be hampered
by a lack of cooperation and incom-
plete or misleading darta.

It's also a fact that office automa-
tion should mean more than  auto-
mating what may be inappropriate or
awkward manual office processes.
This means the way we work using of-
fice automation will be different; the
office acrivities and jobs of both the

Reprinted with permission from IMPACT:

professional and support seaff will be
modified. Without visible ©op man-
agement support we are much less
likely to effect these changes in the
way they should be made.

This leads to the seccond major
point — the participants in office au-
tomation need to be “sold,” not or-
dered, to help the effort. Although
we need the support of top manage-
ment, often this is primarily intended
10 get cveryone's ariention, let them
know we're serious and that this is not
a trivial rask, and to encourage them
to listen to and honestly consider the
recommendations for moving ahead.
Again, it is often necessary to have
top management assist with a firm
nudge to get the change process roll-
ing.

We ace not implying the operating,

staff would need to be ordered to co-
operate. Rather, we need to lead the
users into change by thorough plan-
ning,. careful. analysis of the impacts
and descriptions of the reasons as to
why they would want to change, and
most of all, by open and frank com-
munication. A plan for office auto-
mation which is developed solely by a
tcam of technical specialists and
stuffed down the collective throats of
mid-level management is headed for
trouble, if not failure. If they have the
desire to do so. users can prove that
any idea you've developed won't work
well on a day-to-day basis. To avoid
these problems, there must be open
communication, a cooperative project
effort and “sales™ of the changes to all

Aevels.of managerial, sprofessional and

support. staffs.-

Somec additional organization fac-
tors include the requirement for tech-
nical planning and the dming of
long-term  improvements. While

HUMAN AND ORGANIZATIONAL
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much of the true development of of-
fice automation does not require tech-
nical gurus, we do need ar least limir-
ed assistance from the existing. techni-
cal specialists in communications and
database systems. After all, office
workstations afe quickly becoming an
integral part of the information net-
works of most large organizations. To
ensure compatibility, we need to de-
velop specifications and standards for
use in planning and procurement.

This brings us to the issue of timing
and the fact that many of the most
important features of office automa-
tion will require a careful phasing-in
procedure over a fairly long period.
The organization needs to be struc-
tured to provide continuity and sup-
port to multi-year cfforts, not a series
of disceete and discontinuous unre-
lated projects resulting in a “stutcer-
step” implementation.

Given this basis for organizational
and .project support requirements. the
overall effort may be organized into a
layered structure which includes ele-
ments to address cach need. The
structure  includes three separate
units: an office automation commit-
tee. a strategic planning subcommit-
tee and the project teamn(s).

The office automation committec
(OACQ) resembles a steering commit-

-tec and is comprised of up to about 10

to 12 individuals from various parts of
the organization. This group meets
on a monthly basis to review the re-
sults since the last meeting and o ex-
press concerns and questions from the
organizational unit they represent.
The members may be executives or
their designated managers.

Typically, the true function of the
QAC is largely one of communication
and also assisting in establishing pri-
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orities. Thete are no project assign-
ments per se to OAC members and
their time commitment is quite limit-
ed. This group can also effectively
slow down overly ambitious individu-
al department or division efforss until
the job can be done righe.

The second group, the strategic -

planning subcommittee, is a smaller
group that consists of the technical
specialists and the others necessary to
plan long-term office automation de-
velopment. Included mighr be a per-
sonnel representative, an MIS person
and an administrative division per-
son. This group of no more than six to

cight people meets on 2 monthly or

biweckly basis and also reviews ongo-
ing office automarion progress.

The group also has the responsibili-
ty of developing technical specifica-
tions and operating recommendations
in areas such as office automation and
job descriptions. They monitor rech-
nical developments, new equipment,
and the like, and prepare all their re-
sults in the form of recommendartion
reports to the OAC. All such recom-
mendations should be fully explained
and cost-justified, not vague “wish
lists.” A member of this group should
also be responsible for a "sign off™ of
all equipment acquisitions.

" HUMAN AND ORGANIZATIONAL CONSIDERATIONS
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On an annual basis this group
should also prepare 2 straregic plan
describing the planned development
in office automation over the next
three 1o five years. The cfforts of the
strategic planning subcommirtee thus
provide the necessary long-term sup-
port and continuity needed to tic the
cffort together from an overall organi-
zation standpoint.

The final group (or groups, de-
pending on the magnitude of the ef.
fort) is the project team. The project
team is responsible for analyzing,
planning and implementing office
automation in a specific portion of
the organization. Where time and cir-
cumstances permit, the project team
will address the organization in one
major unit at 2 ume and basically step
through the entire organization at 2

local level on a prioritized basis. If

time doesn’t allow this approach;
then a solution would consist of sever-
al simultaneous project team efforts.

Each project team is comprised of
specialists and representatives of the

-areas being srudied and may include

up to about six people. These individ-
uals all spend considerable time on
the project (at least one-quarter of
their time), and will stay with theef-

fort through start-up. They will also

be responsible for establishing ongo-
ing performance reporting and will
conduct a brief post-implementation
audit about six months after start-up.
The éfforts of the project team fall
under the plans and standards devel-
oped by the strategic planning sub-
committee. The project team presents
its resules to the OAC on a regular ba-
sis. All such presentations are written
and arc as quantitative and brief, yet
facrual and complete, as possible.
The overall office automarion effort
may be directed by the OAC, bur if
the OAC is big and meets only on an
occasional basis, the effore is fre-
quently the prime responsibility of a
project director. The project director
is then chairman of the OAC and di-
rects the day-to-day efforts. When ex-
ternal specialists and consultanis are
used to assist the various efforts, they
report to the project director.
Alchough this organization struc-
ture might scem racher large or com-
plex, it works well in practice and ad-
dresses the needs of the increasingly
complex area of office automation.
Only by establishing such a carefully
designed organization structure can
we effect the changes so vital to effi-
cient operation over the next few
years. O
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The Frustration Factor
And How to Avoid It

Technology is only as productive as the people who
use it. Ergonomics, the science of human factors

engineering, points the way to designing machmes
that are responsive to the user.

Lately there has been a questioning of the
work ethic, especially by the young.
Communiques from the assembly line are
frequent and alarming: absenteeism. On
the evening bus, the tense, pinched faces
of young file clerks and elderly sec-
retaries tell us more than we care to
know. On the expressways, middle man-
agement men pose without grace behind
their wheels as they flee the city and job.

—from "Working” by Studs Terkel .

F or many, frustration is a constant
-companion.in the work environment,
The pressures of a demanding pace and
the anxiety caused by unreliabie
machines can combine to produce angry,
frustrated employees, who, because of
their frustration, are less productive, less
efficient, and unhappy.

By the time Arnold Toynbee
popularized the phrase ‘‘the Industrial
Revolution,” people had realized the im-
pact technology could have on increas-
ing both the rate and the volume of pro-
duction in factories. Along with an in-
crease in the speed of every kind of pro-
duction, the Industrial Revolution
brought serious problems to the Ameri-

This article is based on the study
"Frustration.in the\workplace,\lts Effect
on Productivity,” which was prepared for
A. B. Dick Company by Towers, Perrin,
Forster and Crosby, a Chicago-based
marketing research firm.

The key to a successful
office system is its ability
to let people feel that they
control the system, rather
than being controlled by it.

can workplace. Industrial accidents were
frequent. Lighting was poor, factory air
was unhealthy, and unemployment was
always a threat. Some workers lost their
jobs to machinery. And, as workers saw
their skills replaced by automation, frus-
tration became a constant on-the-job
companion,

Frustration is still with us. The pressure
to produce faster and more efficiently has
never been greater, and people must
painfully try to keep up with technology
that always seems to outpace their
abilities. )

Offices in the U.S. generate approxi-
mately 600 million pages of computer
printouts, 234 million photocopies and
76 million letters daily. And all this paper
(about 45 new sheets of paper a day per
office worker) is threatening to over-
whelm us in a flood of information.

Towers, Perrin, Forster and Crosby, a
Chicago-based marketing research firm,
has conducted worker attitude surveys
that yield graphic descriptions of
employee frustration:
® “Whenever | use the new word proces-

sor, | have to squint my eyes to read

what I've typed. My eyes are blood-red
by the end of the day.”

® “You've really got to be careful when
you use this machine. One wrong
move and you can undo hours of
work."”

® “Whoever designed this thing must
have forgotten that humans have only

Reprinted with permission of GOVERNMENT DATA SYSTEMS, Vol. 10, No. §

September /October 1981.

Copyright 1981, United Business Publications.
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two hands.”

The challenge is to introduce the
Kuman factor into the design of machines
—making machines and the environment
in which they are placed more responsive
to the needs of those who use them. Be-
sides increasing efficiency and shorten-
ing production time, technology can help
reduce frustration as well.

Frustration’s Impact on Productivity

“No economic issue is more important
or more poorly understood than produc-
tivity,” writes Alvin Toffler, author of
“The Third Wave,” But it is clear that
frustration has a direct negative impact
on- productivity, especially if there is no
relief in sight. The absenteeism alone that
results from worker frustration is esti-
mated to now cost American employers
$26 billion per year,

Some workers even sabotage equip-
ment to relieve the frustrations they find
in their work environments. Such sabo-
tage ranges from disabling a typewriter to
the malicious destruction of large pieces
of machinery, closing down plants for

- extended periods.
The relationship between employee at-
titudes and productivity was first studied
" by social scientist Elton Mayo in experi-
" ments conducted at Western Electric
" Company’s Hawthorne Plant in Chicago
from 1924 to 1932.

Looking for a correlation between the
amount of illumination in a workplace
and employee productivity, Mayo
studied two groups of workers who were
producing the same part. He varied the
light for one group and kept the light con-
stant for the other. To his surprise, pro-
ductivity rose for both groups. Even when
Mayo told workers that the intensity of
the light was going to be changed and
then it was not changed, productivity
continued to rise. Mayo then conducteda
second series of experiments varying
temperature, rest periods, humidity and
other factors. No matter what varied,
productivity increased when workers
sensed a change that would make their
working environment more comfortable.

Mayo saw that a significant variable
was not.physiological but psychological
and concluded that social and
psychological influences could produce
greater productivity than changes in
wages and hours.

Although his studies have since been
amended and qualified, the phenome-
non Mayo observed in the 1930s con-
tinues to be observed and is referred to as
the “"Hawthorne Effect.”

Eliminating Frustration:
Worker/Machine Harmony

How can the negative impact frustra-
tion has on productivity be reduced? Start
with the frustration in the working envi-
ronment: humanize the workplace and

concentrate on the human factor when .

adopting new systems and ordering new
equipment.

“Many of the horror stories about
companies that have tried to automate
and flopped are related to this. The prob-
lems are 90% human and only 10%
technology-based,”” Toffler writes.

Theissuéis not who should provide the
‘human support services—vendor or cus-

tomer. Equipment manufacturers and
buyers both must pay attention to the
human side of the equation. Vendors
cannotthink all they haveto dois turn out
a good machine and walk away from the
human element, If they do, they ulti-
mately will find it harder to sell their
equipment. ‘

Ergonomics is now getting a great deal
of attention as businesses attempt to de-
crease worker frustration. Ernest J.
McCormick,. author of “Human Factors
Engineering,” defines ergonomics as
“the. process of designing for human
use.” . s

Henry Dreyfuss, in “’Designing for
People,” agrees. "'We bear in mind that
the object being worked on is going to be

written in, sat upon, looked at, talked

into, activated, operated, or in some
other way used by people individually or
in mass. When the point of contact be-
tween the product and the people be-
comes a point of friction, then the indus-
trial - designer has failed. On the other
hand, if people are made safer, more
comfortable, more eager to purchase,
more efficient—or just plain happier—by
contact with the product, then the de-
signer has succeeded.”

To reduce frustration in the workplace,
the human factors engineer attempts to
make machinery more responsive to the
needs to those who use it. The process the
engineer uses is one that purchasers
would do well to follow. First, the intent
or objective of the new piece of equip-
ment.is reviewed. Second, the engineer
must gather as much information as pos-
sible about those who will actually use
the equipment. Primary considerations
include: :
® The level of education of the average

operator.
® The height, weight and other physical

characteristics of the typical operator.
© Thephysical limitations of the workers.

® Are the decisions to be made at any
given time within the reasonable capa-
bility of the operator?

e When there is a choice, should a par-
ticular function be performed by the
operator or by the machine!’

When these considerations are addres-
sed and the machine’s design complete,
intensive research should be undertaken
to assure that the machine is responsive
to the needs of those who will use it.

Human factors engineering, however,
does not end with the design of the
human side of the system., The environ-
ment in which the machine will be
placed must also be taken into account,
The nature of this environment will influ-
ence the productivity and satisfaction of
the operator; a comfortable decor is seen
as a reflection of managerial support for
workers and their work,

The color of a machine or room, for
example, can affectemployees’ reactions
to it. Colors such as yellow and red tend
to give a sense of warmth. Conversely,
cool shades of blue, green and gray tend
to give a sense of coldness and recession.

After accounting for the environment,
to smooth the introduction of new
equipment, the human factors engineer
must include the development of appro-
priate training techniques, training pro-
grams and training aids.

Ergonomics is expected to receive in-
Creasing management attention. Tom
Stewart, a leading European ergonomics
expert, says, ''Ergonomics can be highly
cost effective through reduced error rates,
increased productivity, and improved
staff morale and motivation.”

The Office of the Future
Reduces Frustration

The cost of running offices is estimated
to be growing by 12% to 15% each year;
the $800 billion spent on office opera-

tions in 1978 is expected to increase to /

$1.5 trillion by 1985. _

Dataguest, a market research firm, re-
ports sales of word .processors al $1.1
billion in 1979, and projects $2.25 bil-
lion by 17982.

Computer terminals, giving workers
access to a variety of information, is re-
placing mounds of paper on office desks.
And micrographics, according to an in-
dustry expert, will “/increase productivity.
by making more data available, will help
to locate the best or most appropriate
data, and will increase the time available

_to use and interpret the data.”

Electronic mail can send graphic or
printed material around the world in-
stantly: Businesses, which' now spend

!
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almost as much time delivering material
as producing it, look to electronic mail as
the 'way to speed the delivery process.

Indeed, the office of the future could be
a significant departure from the office of
today. As the journal Upper & Lower Case
commented a year ago, "'The automated
office of the late 1980s may not be an
office at all, at least not by current defini-
tions of what an office is or does or looks
like. The ‘80s will be an era of electronic
desks, and the office will have new tools
and equiprhent, new kinds of furniture,
and a different kind of floor plan. The
office may no’longer be a distinct ad-
ministrative department but simply one
element of a coordinated office/data
bureau/reproduction/communicgtions
operation. In fact, some offices may be
portable. They'll be where you are.
They'll be the size of an attache case,
they’ll receive mail, take dictation and
transmit it to your secretary and possibly
do more than you can do today with a
conventional office and desk.”

Ta increase overall productivity, how-
ever, managers will look to more than just
efficiency from machine design; they will
also ask that machines be designed to
reduce frustration in the workplace. "“A
system, of and by itself;“can have all the

appearances of a panacea for correcting .

the " non-productive aspects of office
work, yet fail to be accepted. Thekey to a
successful office system will he its ability
to permit people to feel that they are con-

trolling the system, rather than being con-
trolled by it,” says a marketing manager
specializing in record systems opera-
tions. "'If the executive is to achieve the
desired results with the system, it must be
accepted by the people in the office and,
therefore, the people productivity factor,
which is often a ‘soft’ dollar figure, must
be included in the buy/no-buy equa-
tion.”

In his book, “Quality of Worklife”,
Tom Erickson adds, "The focus today is
on the human factor. This has become
increasingly important and one of the
reasons | see it evolving in the '80s. These
changes in management of the human
resources and the work environment will
have asignificant impact on productivity
improvement. Those that make the transi-
tion effectively will have the competitive
edge.”

l f the companies that produce office
" automation technology do not con-
sider the frustration issue, they run the
risk of perpetuating conditions that may
stand in the way of productivity im-
provement as well as implementing the
office of the future. Says Alvin Toffler, |
see automation, combined with office
humanization, as essential steps forward.
And the two must go together.””  (F]
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Educating the Manager

To Use

New Office Technology

The momentum for change must come from within the user organization,
and will succeed only if the process involves self-designing and self-teaching

BY THOMAS R. CONROY AND JACQUE BIEBER

CAN EXISTING office technol-
ogies be used to improve productivity
and the quality of work life? Yes—by
educating every employee in the of-
fice about technologies and changes
that will make the office of the future
a reality. A comprehensive AET&C
(Awareness, Education, Training,
and Consulting) program will give
users the ability to successfully de-
sign and develop their own automat-
ed offices from beginning to end.

Impossible,. you think. Indeed,
those industries that are unable to
implcmcnt an integrated/automated
office in the next decade. may - ‘well
find it impossible to compete in the
marketplace. Involving users in the
design and development of the auto-
mated office is not an easy task, but
it is one that is-achievable if commit-
. ment, sound planning, and education
are present. Certainly, it must be
accomplished if businesses are to re-
alize the full potential of the avail-
able technologies.

Managers will play a key role in
converting the office of the future
into the “office of the present.” Man-
agers who understand the problems
of implemcnting change in a dynam-
ic organization; the solutions an
AET&C program can brmg,xand the
'methodoiogy needed to set the pro-
gram in motion will have a head start
in the automation race.

THE PROBLEM

Look around and you will discover
that appropriate office technology is
available in abundant supply. Almost
daily some new technological ad-
vancements occur that will print-a
letter faster or store more informa-
tion on less space. One would think
that the combined effect of these
technologies and the demand for im-
proved office productivity would lead
to rapid implementation and accept-
ance of existing technologies. Yet,
offices are not automated. Why have
corporauons simply scratched the
surface of available technologies?
Why aren’t more corporations active-
ly establishing meaningful office pro-
ductivity-automation programs?

Barriers exist that block imple-
menting integrated/automated of-
fices. There are the vendors who
don’t really understand the problems
of the office—yet continue to pro-
duce equipment to solve those prob-
lems. Then there are the implemen-
tors——these are the business manag-
ers and planners who don’t under-
stand the dynamic behavioral issues
of implementing massive change
throughout a corporation on the level
that would be required by an inte-
grated office automation system. Fi-
nally, there are the users who are not
sure what is expected of them and

fear the changes that will occur when
automation comes to the office.

In order to overcome these bar-
riers, a number of questions must be
answered that deal with the architec-
tural, financial, behavioral, and pro-
cedural issues of imp]ementation

The predominant qucsuons in each
area are:

O Architectural—How should ex-
isting technologies be utilized?

O Financial-——How can the use of -
such technologies be cost-eﬂ'ecnve-
ness justified?

O Behavioral—How can change
be introduced. effectively in the dy-
namic office environment?

O Procedural—How can the in-
formation currently available be uti-
lized to convert the office of-the.
future to the office of the present?

Or, to sum up all four areas, “How
do we get from where we are to
where we want to be?”

Before developing a plan on how to
get from “here to there,” let’s exam-
ine what we know about the office.
There are five things we know about
office automation:

(1) The behavioral issues are not
well understood. '

(2) Though most of us work in the
office, little is known about how the
“office” functions.

(3) Those fascinated with technol-
ogy tend to overlook organizational,

Republished with permission from ADMINISTRATIVE MANAGEMENT copyright 1981
by Geyer-McAllister Publications, New York, NY 10010.
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Systems designed without user involverment cannot keep pace with the changing needs of the office. If no mechanism exists for

incorporating these changes, the result will be a large diverpence berween the developed system and the users' actual reeds.

social, and psychological issues.

(4) Vendors of new services/
equipment tend' to emphasize new
.technological breakthroughs, rather
than user benefits. o

:(8) The office. worker is not edu-
cated in new technologies-and their
potential. - o ,

These “five things we know about
office automation™ have been learned
through experience and failure. A
very large percentage of the installed

MIS systems that met specifications .
have failed to gain user acceptance.

Why? Because as computers -are
brought closer to the dynamic parts
of an organization, new problems oc-
cur and the standard systems imple-
mentation methodology that has
worked well in the past is now failing.
That old methodology meant taking
the work out of the office to automat-
ed computing centers. Today, the
work needs to be done in the office
where it originates.

Implementors using the systemn
implementation procedures of the
past are often caught in the “Bermu- -
da Triangle” (see illustration above).
System specifications were designed,
built, installed, and tested by systems
analysts with minimal user involve-
ment. User involvement often con-
sisted of having a user sign-off on a

complex technical document that

meant as rmuch to the user as a -
foreign newscast. Users. could be

brought into the implementation loop
when it came time to train them on
how to use the equipment. By that
time, the Law of Divergence had set
in and gaining user acceptance was
often difficult and sometimes impos-
sible to achieve.

The Law of Divergence states that
the office is dynamic. The longer it
'takes to build a system, the further it

. will be from user needs unless the
user actively participates in-the en-
-tire process or, to quote the law ex-
actly: “The divergence between a de-
livered system and the user’s real
requirements increases proportion-
ately to the length of time taken for

USER DEVELOPED
SYSTEMS

AWARENESS & PLANNING .
INTRODUCE TECHNOLOGY
USER SYSTEM DEVELOPMENT
INTEGRATION
use
X
USER ENHANCEMENT
" FURTHMER DEVELCPMENT
CONTINUING
Y

User developed systems. allow non-
- threatening introduction of 1echnology.
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the development of the system.”
‘No matter how complete and ac-

curate the data gathering process is,

user needs are bound to change be-

fore the system is in place and ready - -

for use. If no mechanism exists to
incorporate these changes into the
system, the final system that is im-
plemented will not completely satisfy
the user’s needs, and there will be

little or no motivation for the user to

accept or use the system.

The conclusion to be drawn from
this is that technology, in and of
itself, is not the solution of the office
productivity problem. In fact, tech-
nology is only the tip of the iceberg.

Deeper behavioral and organiza-

_ tional issues have made rapid accep-
- tance of office technologies slow and -

uncertain, The idea that “people are
extensions of machines” must be re-
placed by the philosophy that “ma-
chines are extensions of people.” This
goal can be.accomplished through a
holistic implementation approach
supported by a training program for
all managers and employess.

THE SOLUTION

User involvement at all stages of
implementation—via an Awareness,
Education, Training, and Consulting.
program—<an mean an escape from
the pitfalls of the Bermuda Triangle
and the Law of Divergence. Involve-
ment is meaningful participation.
Users are introduced to the technol-
ogies in the beginning of the imple-
mentation process. They are able to
shape the systems to meet specific
demands. Involved users analyze
their own work flow, select and devel-
op their own systems, describe how to
introduce those systems, and direct
the maintenance and support of those
systems over time. User involvernent
at each step prevents the triangle
from being formed.

Systems are developed that accom-
modate the changes in the office. The
AET&C program is based on two as-
sumnptions. One is that all employees
are responsible for improving office
productivity through the successful
introduction and use of appropriate
office technologies. The other is that
it is easier for the office worker to
understand the technological tools
and their application than it is for the
systemns analyst to understand what
goes on in the office.

Each element of the program pro-
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vides users with tools for successful
implementation.

O Awareness programs develop
an understanding of office automa-
tion through all levels of the corpora-
tion. They sensitize the entire organi-

_ zation to the upcoming changes

—changes in how individuals, de-
partments, and corporations operate.
O Education programs provide
users with tools to analyze work flow,
understand the technologies avail-
able to perform that work, and how
to plan, design, and develop automat-
ed systems to perform that work.

O Training programs give users
the hands-on skills necessary to use
the technological tools selected for
their individual offices.

O Consulting programs provide
ongoing user support and informa-
tion. Program consultants will an-
swer questions and help integrate
and coordinate the efforts of all-user
groups through ongoing seminars, a
“hotline” service, a library, newslet-
ters, bulletins, technology and re-
search reports, individual consulta-
tion, and networking.

The implementation methodology
that gives the users control of the
design and development of the new
automated office is established and
supported by the AET&C program.
The program calls for sound plan-
ning, user participation at all levels,
and total commitment by the organi-
zation. All of these can be achieved
through education.

" The goals of the program are to
assist users in:

(1) Identifying their roles in office

automation implementation.

(2) Gaining the necessary knowl-
edge and skills that will enable them
to design their own systems and use
the technologies. )

(3) Improving office productivity
and quality of work life through the
continuing use of office technologies.

These main goals are accom-
plished through a series of briefings,
seminars, workshops, and manage-
ment forums. In addition, a support
program, consisting of libraries,
management reports, technology and
research reports, case studies, news-
letters, bulletins, special seminars,
briefings, and workshops is necessary
for successful implementation.

The first step to any successful
office productivity improvement pro-
gram is to raise senior management’s
awareness of the productivity prob-
lems of the office, the technological
tools available to improve office
worker’s productivity, and the orga-
nizational, operational, and behav-
joral implications associated with in-
troducing this kind of change.

The second step is to develop a
holistic strategy for using office tech-
nologies that will improve productiv-
ity and maximize the effectiveness of
the technological tools, while mini-
mizing the impact of introducing
change into the office.

The third step is for each partici-
pating organization to select a pro-
ject, develop the project plans, and
implement the project. The purpose
of these projects is to learn about and
test the potential of the new office
technological tools in the various of-
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fices throughout the organization.
The fourth step, measurement and
evaluation, provides formal reports to
management of the progress being
made, the problems encountered, the
benefits realized, and recommenda-
tions on the future of the program.
The final step for each organiza-
tion is to reenter the cycle at the
strategic planning point to develop a
strategy for the effective integration
and consolidation of the new office
technological tools or new office pro-
cess throughout the organization.:
There is an obvious question: Is
this methodology and the seemingly
elaborate program supporting it real-

_ly necessary?-The answer—absolute-

ly yes, if we-are really committed to
improving office productivity and the
quality of work life.

The momentum for change must
come from within the user organiza-
tion, and only with effective educa-
tion and training will users develop
the necessary knowledge and skills.
In this way, it is self-designing and

- self-teaching. It is in fact, a self-

actualizing methodology. O

Thomas R. Conroy is director, office
technologies, Control Data Corp., Min-
neapolis, and is responsible for develap-

- ing programs to introduce new automa-
tion technologies to the office. Jacque
Bieber designs educational programs far
Contemporary Courseware Inc., Minne-
apolis, an instructional software com-
pany. She specializes in the training of
knowledge workers,
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Automating the Boss’s Office
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Ronald A. Frank

As we all hurtle toward the promised Information
Age, the analysts keep dwelling on the fact that
telecommunications holds the key to making the cor-
poration more efficient. And hardly a day goes by
that we fail to hear about the lag in productivity in
various phases of the economy. In particular, the
productivity pundits point to the office as an area
where escalating costs have mandated the use of
automated systems.

As telecommunications managers are drawn into
planning groups to deal with the prospect of building
a corporate information handling network, it is
generally agreed that the office presents many oppor-
tunities for better efficiency. Every company has its
word processing trials or electronic mail experiments
either under way or ‘‘under active consideration.”
The latter is corporate code for explaining that we
haven't yet found anyone to underwrite the cost of
this great project,

Typically the secretaries, typists, and mail clerks
are automated right out of their chairs in an effort to
link evervbody into the information movement gen-
eration. This is usually followed by surveys from the
vendors involved to illustrate how letters are being
generated at lower cost or memos are virtually zing-
ing their way around the electronic network.

There is no doubt that-office-automation com-
bined with communications is presenting new bene-
fits to the company while often giving the telecom-
munications staff new challenges. Undoubtedly this
trend will continue and office productivity will im-
prove.

But there seems to be a growing number of
observers who feel that the real productivity rewards
lie in the inner office and not in the outer office. That
is not to say the present office automation efforts are
misplaced; rather it says that everyone has been
rushing past the closed door to the boss’s office. And
behind that door some real opportunities may exist
for the resourceful telecommunications manager.

It is obvious that improving the productivity of
the higher paid managers will quickly translate into
larger cost benefits on paper. But that is only part of
the story. If management is to have an appreciation
for the growing importance of the corporate com-

munications network, direct involvement in the auto-
mated operations makes a lot of sense.

This message of managerial involvement has ap-
parently not been lost on some of the vendors who
are working hard to tailor the executive workstation.
Despite the desire to give managers hands-on access
to the corporate network, there appears to be some
uncertainty about the best way to go about it. The
most ovious method is a workstation or terminal
right in the office. The Xerox Star system is an im-
plementation of this approach, and it is designed to
be so easy to use that even the boss can become an ex-
pert, To make a system relatively simple to operate
requires complex software which drives up the cost.
But there is some validity to the idea that managers
must be given friendly, non-complex terminals.

The same manager who is now entering the upper
reaches of the corporate strata spent his middle
management vears avoiding any type of business de-
vice. To this manager, a typewriter was for secre-
taries — certainly not a device to keep in the office to
type letters himself. Thus it was a display of cor-
porate power to have those in the outer office type
his letters, send his memos, and often even place his
phone calls.

Now the relentless march of technology is prod-
ding these same managers to move the electronic link
into the inner office. But the jokes about making it
idiot proof so even the boss can understand how it
works are not really that far off base. Certainly the
manager has the skill to operate any equipment that
can tie him or her into the corporate network. The
real issue is whether the manager feels that such
hands-on access is worth the time involved. So it may
be hard to convince a manager that instant access to.
information is better than having someone in the
outer office do it for him. Remember that the man-
ager makes a habit of delegating tasks to others and
then having the summary report brought in for a
final decision.

Thus the key to direct management involvement
lies in demonstrating that the corporate network can
deliver real time decision making information into
the inner office. Moreover it must be demonstrated
that this information is available with a minimum of

Reprinted With Permission of BUSINESS COMMUNICATIONS REVIEW. Copyright 1981,
BCR Enterprises, Inc., 950 York Road, Hinsdale, IL 60821
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effort and that the statistics can be manipulated in
special ways which make the results less efficient if
they .are called up by someone in the outer office,

At this point, the telecommunications manager is
ready to bail out asking what all this has to do with
communications when obviously the issues have to be
decided by the manager and the data processing
staff. That view may have been valid five years ago
when a company was formulating methods to struc-
ture data and build data bases. Today's manager
knows how the data he needs are being collected. The
problem is that this information is being collected at
the source and it is taking too long to be manipulated
into reports which are then deliv ered to the inner of-
fice days later.

The perceptive telecommunications manager will
study these corporate reporting methods that bring

information to management. The real-time advan-

tages of fered by the network, together with hands-on
access by the manager may suggest ways in which
management c¢an get important data’ in much less
time than the present MIS reporting methods. Ad-
mittedly it is difficult 1o be very specific here. Every
type of company has information which is considered
vital, Even from one manager 10 another. opinions
will differ on the information that is needed 1o make
corporate dec:sxons

But let's try to focus on the concept a lictle

tighter. Suppose that a large manufacturing corpora-
tion adjusted its production and inventory levels
based on the latest sales data. There is now a one
. week lag in this adjustment because management gets
MIS reports that detail sales figures at retail outlets
up to the close of business at the end of the previous
week.

‘Imagine further that.the MIS reports are gener-
ated at the corporate DP center based on batch torals
transmitted to the DP center at.the end of each week.
Now enter our heroic telecommunications expert
who suggest to management that it would be possible
to directly poll the terminal controllers at each retail
sité to get a real-time reading of sales. Further, this

data could be accessed directly by the manager from -

his office, with the option of collecting data from
some or all of the remote sites.

TELECOMMUNICATIONS

Any manager who could get same day informa-
tion instead of days old information simply by
pushing a few buttons would jump at the opportun-
ity. The challenge lies in using the network to collect

‘the data faster, and then in making it relatively easy

for the manager to call up the data when needed.

Obviously the telecommunications and DP staffs
will have to cooperate closely with other corporate
operations to make such real time systems happen.
But the communications staff knows what the net-
work can deliver if the right equipment is installed in
the right places.

There are still many questions to be answered if
management is (0 be brought on-line. As mentioned
earlier there are differences about the best way (o
connect managers (0 the corporate network. In addi-
tion to the terminal or workstation which could be
described as a traditional DP approach, some vend-

ors are experimenting with expanded versions of the.

telephone which will work through the in-house
PBX. Northern Telecom executives have been ex-
perimenting for some months with a telephone that
includes a CRT/ kevboard which provides access to
electronic mail and other systems available on a
company-wide voice/data network,

There is.also a school of thought which believes
that the access of management to data should be
restricted. This is based on limiting managers to oniy
important MIS-type information which is directdy
related to decisions which have to be made.
nice way of saving thar the boss should not be trusted
with everything because he might learn 100 much.
The truth is that managers should have access only to

‘the data they need. But that applies to any network

user.

The workstation that will evolve in the executive
suite still remains to be defined. To a grear extent the
shape of this device will depend: on the information
being collected by the managers who run it. While the
exact role of management in accessing corporate in-
formation ‘is being studied, the telecomunications
manager can apply his knowledge and creativity to
define the data gathering capabilities of the nemork
which he controls.

Ronald A. Frank is a journalist and consultant in
Mont Vernon, New Hampshire,
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By JOHN J. CONNELL, Office Technology Research Group

Presented at NMA’s 30th Annual Conference & Exposition, Los Angeles, CA, April 28, 1981,

he Age of Productivity is a subject
Tof great importance to every one of

S us. We all work in_offices.-We are
well aware that the opportunities for pro-
ductivity improvement in the office are
very great. How to take advantage of
those opportunities, however, is one of
the major management challenges we
face. I would like to explore those oppor-
tunities and talk about the office from a
management point of view. In so doing, 1
will suggest that there are three areas df
management concern in looking at the fu-
ture office—~productivity, technology and
people.

First, productivity. Office operating
costs are rising faster than costs in any
other sector of business operations, due to
factors like wage increases and inflation
which are essentially beyond our control.
The only way to offset these cost increases

“is-through improved office productivity.

Second, technology. There has been an
explosion in new technologies for the of-
fice. The question that arises is how best

(_ KEYNOTE ADDRESS )

to take advantage of that explosion and
put those technologies to work to improve
office productivity.

Third, people. New technologies
coming into the office will impact people
directly. Whether that impact will be fa-
vorable or adverse, and how office per-
sonnel react to these changes, are the ul-
timate determinants as to whether we can
achieve meaningful gains in office produc-
tivity.

Let’s look at the issue of productivity. I
wrote the text for a special supplement to
Business Week which appeared in the Feb-
ruary 18, 1980 issue, and was entitled,
**Office of the 80s: Productivity Impact.”’
In it | cited some statistics which bear re-
peating. In 1979, the total cost of business
office operations in the United States was
$800 billion. Of that, $200 billion covered
all the costs of space, buildings, com-
puters, telecommunication networks, sup-
port services and all of the other indirect
expenses incurred in regular office opera-
tions. The direct expenses of labor and

fringe benefits amounted to 3600 billion
or 75 percent of total office costs. No
other segment of business operations is so
labor intensive or has such a high propor-
tion of direct to indirect expense.

These percentages are not well-known.
Most accounting systems do not break out
office costs so that one can determine cur-
rent status or -trends. Typically, office
costs are spread throughout a corporation
showing up in marketing, in manufac-
turing, in field operations and in corpor-
ate headquarters. It takes special studies
to aggregate all of the costs associated
with office operations and then determine
the direction in which these costs are
moving. Some companies have under-
taken such studies, and when they have,
the results have been startling. Quite con-
sistently the studies show that office costs
are rising 12-15 percent a year and some-
times more. At that rate, office costs will
double over the next six years. Studies
cited in the Business Week supplement esti-
mate that the $600 billion in direci labor
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casts incurred in 1979 will grow to one-
and-a-half rriflion dollars by 1989. No.
business can afford a 12-15 percent in-
crease in office costs year in and year out.
In fact, if major steps are not taken to ar-
rest. this growth, the health, and in some
cases the very existence, of many enter-
prises will be threatened.

. When 1 talk about the future office,
then, I am not talking about some far out
world where we are all mesmerized by the
wizardry of technology. | am talking about
a serious business problem that requires a
serious business solation, The problem is
that office costs are rising precipitously.
The solution is to improve office produc-
tivity so that the constantly increasing

warkload we are faced with in the office

can be handled without adding people and
the continuing escalation in payroll costs
can be absorbed without increasing ex-
pense levels, That is the challenge before
us and it is a challenge that must be met.

How can we meet this challenge? There
are a number of avenues to pursue, but
the strategy that appears to have the
greatest long-term potential is-the same
strategy that worked so successfully in im-
praving productivity on the farm and in
thefactory, Productivity improvements in
thase sectors were tied directly to new in-
vestments in technology, in tools to help
farmers and factory workers perform
more efficiently and cost effectively. That
lesson now must be applied to the office.
Wa must accelerate the introduction of
new technologies into the office to address
the productivity problem.

More specifically, of the 3800 billion in
costs [ cited earlier as being incurred in of-
fices in U.S. businesses in 1979, less than
30: percent represented clerical costs. The
costs of managers and professionals, the
people whom Peter Drucker labeled the
“‘knowledge workers,’’ accounted for
more than 70 percent. )

Qver the years we have introduced ac-

counting machines, punched card equip- -

ment, computers, word processors and a
variety of other devices, all aimed at im-
proving the productivity of the clerical
workforce., Great progress has been made,
and although there is still room for im-
provement, the margin for further im-
provement is not very great.

On: the other hand, we have done virtu-
ally. naching to improve the productivity

of managers and professionals. It is in this

fertile: ground, accounting for more than
70 percent of total office costs, where we
miust introduce new techniques, new tech-
nologies and new approaches aimed at im-
proving the productivity of knowledge
warkers—in other words, you and me.
Now, before you think | have some
great panacea, let me pose for you the

.
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dilemma of what is becoming known as
the *“Office of the Future’’ field. Our ob-
jective is to improve managerial and pro-

fessional productivity, We do not know .

how to measure managerial and .profes-
sional productivity. As a matter of fact,
we do not have a generally accepted defi-
nition of the term. We also do not have a
clear. understanding as to how: produc-
tivity relates to performance; nor do we
know where the concepts of efficiency and
effectiveness fit in this whole picture. But
we have to figure out the answers to these
questions and we have to come up with
generally accepted ways for measuring
productivity in the managerial and profes-
sional ranks. No business. can handle a’
12-15 percent rise in office costs each year
without being adversely affected. The suc-
cess of our respective enterprises and in
some cases their very survival depend

upon our ability to make our offices more -

productive.
That is what the ““Office of the Future"
field is all about. It is 2 movement, per-

. haps even a crusade, to launch a con-
-certed, well coordinated effort to improve

office productivity at all levels, but pri-
marily within the managerial and profes-
sional workforce,

The first management concern in the
future office, then, is productivity; the
second is technology. There has been an
explosion in new office technologies, both
in the numbers of machines available, and
in their capabilities and capacites. Chip
technology, lasers, fiber optics and a
variety of other technological develog-
ments have combined to provide an al-
most endless array of new equipment cap-
abilities. [ do not want to get into techni-
cal details but [ do want to make some ab-
servations about technologies and the im-
plications of their use.

The most mature office technology is
data processing. The most widely pub-
licized technology nowadays is ward pro-
cessing. They bath come in a aumber of
forms with which you are probably famil-
iar. | would like to point out some similar-
ities and some major differences between
the two. The physical machines used in
the two technologies are very much alike.
In some cases, they actually are the same
machine, supported by different software
packages. Also, once information is
stored in these machines, whether com-
puters or word processars, the informa-
tion looks the same in internal storage—a

"combination of bits. As a result, thereis a

tendency to identify word processing
equipment as an offshoot of computing
equipment. That may be true physically
but it is not true operationally.
Information that is stored in a com-

puter is defined logically. Gross pay is the .
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product of hours times rate. Net pay is
gross pay less specifically defined deduc-
tions. A computer program, as you know,
is nothing more than the logical manipula-
tion of the logically defined data that is
fed into a computer..Once the program is
in memory, the human interface is primar-
ily one of monitoring. Even in interactive
systems, the information presented to the
user on a screen has been defined logically
beforehand and the user’s actions are car-
ried out according to a pre-defined set of
logical procedures.

The opposite is true with word pro-
cessing equipment. Information stored in
word processing equipment is not defined
logically. As a matter of fact, it is not
defined at all until a human being reads
the information on a screen and interprets
it mentally. Without the human interface,
the information is meaningless. Rather
than a monitoring, role, word processing,
electronic mail and a host of other new
office technologies require a human
interface as a prerequisite for their
successful operation. As a result, people
considerations and behavioral reaction to
technology are infinitely more important
in new office technologies than they were
in the world of computers.

The second difference between data
processing and word processing is in the
approach taken to training, In the com-
puter world, we were taught not only how
to operate computers but how the ma-
chines functioned internally. Every sys-
tems analyst and every programmer are

taught about the logical structure of their -

machines and how to develop a set of in-

structions within that logical structure to -

cause the machines to do whatever is de-
sired. The same training approach is used
in telecommunications. Not so in word
processing, or micrographics, or repro-
graphics, or in many other office tech-
nologies. Users are taught that if they
push a particular button, the machine will
perform ‘a certain function. Training is
oriented much more to the user as an op-
erator rathér than as a programmer.

As a result, when people in the data
processing community and also the tele-
communications community interface
with people trained in some of these other
technologies, there is not only a language
barrier because of the difference in jar-
gon, but there is a barrier in conceptual
understanding. As we see these two well-
known technologies coverging, it is im-
portant to keep in mind their very differ-
ent characteristics, in terms of human in-
terface and conceptual understanding by
users.

All of you are familiar with computers
and many of you with word processing.
Let’s look at some of the other technol-
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ogies in the office, every one of which is
exploding with new features, new capaci-
ties and new capabilities.

¢ Conferencing technologies, including
the whole field of audiovisuals, computer
graphics and teleconferencing—audio,
video and computer conferencing;

¢ Micrographics, with its many micro-
forms, and its interfacing with computers
through computer-output microfilm
(COM) and computer-aided retrieval
(CAR) equipment;

* Reprographics equipment like photo-
composers and communicating copiers;

* Electronic mail, in both facsimile and
digital form;

¢ Telephone system upgrades, in-
cluding computerized PBX’s and voice
store and forward systems;

¢ Electronic office systems, using man-
agement work stations tied into telecom-
munications networks;

¢ Finally, telecommunications, inter-
connecting all office technologies and fa.
cilitating the transmission, storage and re-
trieval of information in voice, data, text
and image form.

One would think, with a list of technol-
ogies this extensive, that the list would be
complete. It is not. We will continue to see
changes throughout the '80s and there-
after. In the more mature technologies
such as data processing and word pro-
cessing, the changes are reasonably pre-
dictable. The direction of these technol-
ogies has been set and the changes to come
are more involved with improved func-
tional capabilities than with new depar-
tures.

However, .the limiting factor in getting
more information into computers and
word processing equipment is the cost of
keying, of data entry, Most of the infor-
mation in business is in paper form and it
will stay in that form until we come up
with an economically viable means for
translating the information to a machin-
able medium. The real breakthrough in
the Office of the Future field will occur
when we are able 10 economically make a
machine image of a piece of paper and
then have the machine automatically in-
terpret ils contents.

Progress is being made in such image
technology but there is still a long way to
go. It is not vet clear what technological
approach will prevail. What can be pre-
dicted is that image technology will
emerge as a result of the interfacing of
several technologies, including such can-
didates as micrographics, video, optical
character reading, copiers, digital facsim-
ile, lasers and micraprocessors. This inter-
facing of technologies, which was pio-
neered in the micrographics field with
COM and CAR equipment, is one of the
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basic trends in the Office of the Future
field; the other is interconnection.

Each of the technologies we have men-
tioned was developed originally as an in-
dependent technology. What is happening
today and will continue to happen
throughout the 1980s is that all of these
technologies will be interconnected
through telecommunications. In the
future, we will not deal with individual
technologies; rather, we will deal with net-
works of technologies. Information intro-
duced into the network through any one
machine will be available essentially in-
stantaneously to every other machine, re-
gardless of location. Thus, information in
our computer files will ‘'be available to
word processing, and information in our
text files in word processing will be avail-
able to our computers. Both can supply
information to photocomposition and
other equipment in the reprographics area
or to equipment in the micrographics
area, and so on. No longer will we be able
to think of and deal with technologies sep-
arately, Instead, we will deal with net-
works of interdependent technologies.

The introduction of networks, and of
integrated networks once compatibility
problems are resolved, is extraordinarily
important for several reasons. The first
reason is that networks allow one to pro-
vide the capabilities of an increasingly
powerful array of office technologies to
every office worker in every office loca-

tion. The tendency in the past has been to-

apply technology to office work by
moving the work out of the regular office
and into a technology center. Data pro-
cessing is a classic example of that ap-
proach with its history of-identifying po-
tential computer applications, program-
ming them for computer operation and
then physically moving the processing to
the data center. The same approach was
followed in the establishment of word
processing departments, of reprographics
facilities, of micrographics centers and so
forth. The capabilities of the technologies
were made available to the specialists in
the technology centers but not the the gen-
eral office force and especially not to
managers and professionals. The intro-
duction of networks changes all of this.
Networks bring the power and capabilities
of modern office technologies into one’s
work place, and available quite literally at
one's fingertips. In short, networks pro-
vide technological power to the people.
The second reason that the phenome-

non of integrated networks is important is -

that, in a world of networks, individual
technologies must be subordinated 10 the
networks. This fact has extraordinary or-
ganizational and operational implications.
Offices tend to be organized around tech-
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nologies, with data processing depart-
ments, word processing departments, tele-
communications departments, micro-
graphics departments and so forth. Each
department has charted its independent
route, established its own priorities and
operating ground rules and is accustomed
to defending its turf.. With the introduc-
tion of networks, however, each of these
technologies becomes a subset to the net-
work and must tailor its operations to fit
the requirements of the network. As a re-
suit, data processing, word processing and
all of the other technologies used in the
office will change drastically in the 1980s.
It is not the merger of word processing in-
to data processing as is so glibly pro-
claimed in data processing literature. It is
the subordination of data processing,
word processing, micrographics, repro-
graphics and all other previously inde-
pendent office technologies into the
framework of integrated networks. Each
technology will continue to perform cer-
tain -standalone functions—independent
applications, one-time uses and the like.
But the primary thrust and the greatest
potential will come from the use of all of-
fice technologies in integrated networks.
The third implication of integrated net-
works is their requirement for. coordi-
nated planning. Contemplation- of net-
works which provide a vast array of tech-
nological capabilities to all office person--
nel in all office locations requires a level
of coordinated planning never before en-
countered in the cffice. We plan by de-
partments or functions, each going its
own way and coordinating as little as pos-
sible with other departments. Even when
we design computer-based systems which
cross departmental lines, we set up an ad
hoc group to handle the planning. Once
the system is installed and operating, the
group is dissolved. The requirement thrust
upon us by networks is the need for an on-
going, coordinated planning effort which
includes all office disciplines. Such an ef-
fort will have a substantial impact on or-
ganization structure and operating prac-
tices in the office. To succeed, in fact just
to get off the ground, it must be a top-
down effort. How the office is ultimately
organized and the extent to which one
espouses a centralized or a decentralized
approach for office operations remains to
be seen. What is clear is that the planning
effort must be centralized, managed from
the top down,and include all office disci-
plines. ’
The fourth reason that networks are im-
portant is that as more and more informa-
tion is in the network, and can be accessed
by the various machines tied to the net-
work, the need for paper records will
lessen. As you know, information has a
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life cycle, a period of time when it is im-
portant and relevant. After that it is
_history. In normal practice, a piece of cor-

respondence is received, responded to and.

filed, seldom to be looked at again. If an
electronic correspondence system is in
place, the letter is read on a screen, the re-
sponse transmitted electronically and both
are stored in the machine file. During the
active life of the communication, no
paper document is created. As manage-
ment reports, accounting records and
other compilations of business informa-
tion become accessible through a- ter-
minal, the potential for substituting im-
ages on a screen for paper grows geometri-
cally.

Now I know that sounds like mother-
hood and another pitch for the paperless
office. 1 don't believe we will ever sec a
paperless office any more than you.do.
But information is the key product of the

office and paper is the vehicle we use for -

storing, moving and retrieving informa-
tion. It is an extraordinarily inefficient
and ultimately a very costly vehicle. Any
serious attempt to improve productivity in
the office and reduce costs must address

head-on the problem of paper.-Even if we

cannot eliminate it, we should strive to
reduce it, To do 5o, however, requires a
‘complete change in attitude on the part of
all of us. We are comfortable with paper
because we are used to it. We know it is
inefficient and costly, but it is easier to use
than the alternatives we have seen, which,
in comparison, appear awkward and jury-
rigged. ‘
In the micrographics field, you already
have ‘extensive experience in working with
images on a screen. We also have word
processing systems and some computer-
based systems which substitute images on
a screen for paper, but they are specific
applications, slices of office work. In the
Office of the Future, virtually all informa-
tion, whether data, text, image or voice,
will be susceptible to being moved, stored
and retrieved in electronic form. Further,
if we can learn to change our way of oper-
. ating, much of it nesd never be converted
from electronic image form to paper.
How can modern - office technologies
improve productivity? 1 am not going to
mention individual applications. or indi-
vidual machine capabilities. | believe that,
in a broad sense, the benefits from new
technologies occur from workload redis-
tribution, from improved access to infor-
mation and from improved information
flows. We seldom reexamine workload
decisions. Once job duties are assigned,
inertia takes over and the decisions get
cast in concrete. | believe that every new

machine coming into an office and every

riew system or technique should be looked
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on as a catalyst to resxamine the way we.
do things and to reconsider who does
what.

Let me give an example. The standard
approach to the introduction of word pro-
cessing equipment is to eliminate secre-
taries, and then reorganize the secretarial
function by moving typing into a word
processing center and establishing admin-

istrative support people to serve several

managers. That approach may improve
the productivity of the secretarial func-
tion, but it does nothing to improve the
productivity of the manager who, inciden-
tally, costs three times as much as the sec-
retary. In fact, it may affect the manager’s
productivity adversely.

A more sophisticated approach is to ask

a question: If the typing duties of the sec-

retary could be off-loaded to a word pro-

. cessor, what functions now being handled

by the manager could be transferred to the
secretary in the time now available? Some
companies have followed that approach.
They look on word processing not as a
device for improving clerical productivity
but rather as a means for redistributing
work so that managerial time can be de-
voted to the handling of more pressing
matters. The economic payoff in such an
approach is far greater and the job enrich-
ment potential, as employees take on new
and more important duties, is very great.
The first and most immediate way, then,
that modern technologies can improve
managerial productivity is through their
use as catalysts to reexamine work assign-
ments and come up with a better distribu-
tion of work,

Two other ways in which new technol-
ogies can help managers become more
productive are in providing access to ma-
chine-stored information and in speeding
up the flow of information. As we move
more and more into an information so-
ciety, the availability of meaningful infor-
mation and the capability of communi-
cating that information rapidly will be-
come increasingly important competitive
tools. Corporations tend to be bureau-

“-cracies. The time it takes information to

flow through the system badly slows down
the decision-making process. What new
technologies do is permit managers (o in-
teract directly with information that is
stored in a variety of locations and then
respond to that information in a much
more timely manner. [nstead of waiting
for information to be fed by the system,
tomorrow’s managers will be able to go
after the information themselves and then
quickly act on it. That ability to respond
more quickly to changing business condi-
tions may turn out to be the greatest con-
tribution of modern office technolgies to
business, ) ’
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The Office of the Future, then, envi-
sions networks of interconnected tech-
nologies. These networks can provide an
increasingly powerful array of technolog-
ical capabilities to help improve the pro-
ductivity of all office workers, especially
those in the managerial and professional
workforce. The move towards such an of-
fice has organizational and planning im-
plications of considerable import. There
also are some severe technological pro-
blems which have to be overcome. I cringe
when [ hear statements that the Office of
the Future is here today and similar
claims. [ may stand up here and glibly talk
about integrated networks, but the lack of
compatibility among various office tech-
nologies at the present time makes the
translation of .such networks from paper
to reality virtually impossible. Eventually,
however, because of the pressing need for
the user community 10 solve its produc-
tivity problems, compatibility and other
technological difficulties will get resolved.

We have talked about productivity and

technology. Let’s talk about people—

most specifically, you. The Office of the
Future field offers tremendous opportuni-
ties to those who understand its potential
and who do something about it. As pro-
fessionals in micrographics, whas should
you be doing about your future in the of-

fice? In my opinion, you should move’

quickly- to get in the act. [ was most
pleased to see the National Micrographics
Association begin to identify itself as The
image Processing People. It is aclear indi-
cation that you are concerning yourselves
with a vital and dynamic new function,
converting documents to .a machinable
image, rather than limiting yourselves to
one technology. All of the lessons you
have learned and principles you have de-
veloped in the micrographics field will

- serve you well in establishing a leadership

role in the image processing field.

So, get in the act. How? First, by get-
ting involved, by declaring yourself in. We
tend too much toward specialization, each
to his or her turf. We should strive to be
generalists and concern ourselves with the

.total office and what is happening in it.

Second, by educating yourself. There is
a lot to learn and few textbooks to learn
from. One must become knowledgeable
about a variety of technologies and how

" they interrelate, about the concept of net-

works, about organizational impacts, be-
havioral considerations, the measurement
of productivity, the physical work envi-
ronment and many other fascinating sub-
jects. - The Office of the Future field is
filled with intellectual challenge.

Third, by sharing. We are at the be-
ginning of a revolutionary metamorphosis
in the office. We are moving from a world
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of technological change, with which we
are familiar, to a world of behavioral
change, with which we are not. The old
ground rules of what works and what does
not work no longer apply. We have to
learn by doing, or from the experience of
others who have learned in that fashion.

_ There are no experts in this field. It is a

field in which the user has the knowledge,
not the vendor or the consultant. If we are
to avoid continually re-inventing the
wheel, I think we should all participate in
formal efforts to exchange user informa-
tion.

One final thought to keep in mind in the
years to come, We live in an economic
world; the ultimate value of office tech-

John J. Connell is
executive director of the
Office Technology
Research Group,
Pasadena, Calitornia,

nology, from an economic point of view,
is in improving productivity and control-
ling costs. From a people point of view,
however, technology has the capacity, if
utilized properly, to expand human poten-
tial,

To me, this is far more important. Cor-
porate planners who use computer models
to test alternative business plans are not
only more efficient. Potentially, they are
better planners because the equipment
allows them to examine more alternatives
than they could by hand. Corporate li-
brarians have the potential of being better
researchers because they have access to a
wider array of information on microforms
than they could handle in book form.

Company treasurers who use machine-

. aided cash management systems are po-

tentially better treasurers because they can
consider a number of alternative fund
movement strategies, In each case, the
technology is expanding the potential of
the people using it, helping them to be
more efficient, more effective and more
productive. In the long run this may turn
out to be the greatest contribution of the

entire Office of the Future movement—

that technology was introduced which
broadened the intellectual capacities and
expanded the potential of every person
who works in an office. If so, the effort
will have been well worthwhile. g™

" ABSTRACT The decade of the '80s brings with it new challenges for those involved in
micrographics and the entire information industry. These challenges must be met if the
declining productivity in the United States is to be improved. This decline has been
caused in part by a lack of capital investment in the office worker and a failure to take
maximum advantage of new and innovative technologies.
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Dp professionals face major
challenge in automated office

By Don Tapscott

The *“technology push™ of the microe-
lectronics and telecommunications indus-
try, and the consumer “demand pull” for
improved productivity in the office, is pro-
pelling us into a period where we are begin-
ning 10 participate in profound changes in
the ways in which people and organiza-
tions work.

A new generation of integrated office
systems which differ from traditional data
processing systems is arising as a major
challenge to dp professionals.

Across North America those of us in the
systems profession are trying to grapple
with the vastly increased significance of
these systems.

What exactly are these systems? Where
are they headed? What do they mean for
our organizations, our profession, and for
us as individuals?

Most people think of office systems or
office automation, as that of secretaries,
mainly women, using word processing, is
structured and routine jobs, to improve
typing and clerical effeciency.

However, today more people are com-
ing to the conclusion that this is not what
office automation is really about.

Standalone word processing is just the
tip of the iceberg. It addresses less than two
percent of total office cost — typing.

The greatest opportunities are found by
applying -this technology to improve the
execution of basic business functions.

This can be done by directly supporting
professionals, managers, executives and
other “‘multifunction™ workers — those
people who make up the big bulk of the
white collar labor bill.

Three phasses

The three technologies of data process-
ing, telecommunications and the office are
converging to bring about the advent of

‘integrated office systems.

The first phase of this convergence
matured at the beginning of the 80s.

Computer technologies converged with
communications technologies to produce
capabilities such as remote job entry, dis-
tributed data processing and message
switching, N

The computer and office technologies
converged to produce tools such as the
calculator, word processing, COM (Com-
puter Output Microform) and DIM (Com-
puter Input Microform), smart copiers
and key entry.

In addition, office technologies and
communications technologies have con-
verged to produce dial dictation, commun-
icating copiers facsimile and teleconfer-
encing.

The product of the convergence of all
three technologies includes: professional
work stations, communicating word pro-
cessors, intelligent facsimile, computer
conferencing, video text. portable termi-
nals, compound document storage. intel-
ligent PBX’s, electronic mail, voice acti-
vated typewriters or terminals such as the
Display Phone or the Sony Typecorder.

For each of the three technologies there
is an organizational counterpart — the dp
MIS department, the telecommunications
group and the administration department.

In my opinion those from the dp side of
the house are well positioned to play a
leading role in the integration and applica-
tion for these new systems and thereby in
the transformation of organizations and
human work as we understand it.

However, this role will require those of
us in the systems business to expand our
horizons somewhat. In particular, we will
have to deepen and strengthen the process
of acquiring a new orientation that corres-
ponds with these new systems.

As well, we'll need to develop and apply
new methodologies to building and imple-
menting systems. Finally, we need 10

acquire new skills, some of which have:
traditionally been regarded as outside the
domain of a data procession professional.

Integrated office systems are different
from traditional data processing systems
in a number of ways: .

Dp deals with the processing of struc-
tured data. The goal is to process opera-
tional data to improve efficient invoicing,
accounting, payroll, etc.

The new integrated office systems focus
on the use of tools to assist with unstruc-
tured or semistructured work.

The goal is to directly support everyone
in the office — improving their communi-
cations decison support information han-
dling time use, etc.

Those who interact with data processing
systems are either skilled technical experts
or are operators trained to use a certain
piece of equipment.’

In the case of office systems the vast
majority of those who use the system are
nontechnical. Most know very little if any-
thing about computer systems.

The objective of data processing is to
improve operational efficiency, that is, to
do things right.

The objective of integrated office sys-
tems is more to improve individual and
organizational effectiveness, that is, doing
the right things.

Data processing technology is mature.
While it is true that systems are still evaly-
ing rapidly; the basic technologs is proven
and stable. .

The technology of office systems on the
other hand, is still in its infancy. 11 has
really been over the lasi year that a number
of major vendors have come out with pro-
duct lines in this area.

Because of these differences, the new
integrated office systems confront those of
us' in the data processing profession with
new and importan: challenges.

Reprinted with permission COMPUTER DATA Fepruary 1982 copyright 1982.
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New technologies

The first challenge posed by integrated
office systems is to grapple with four new
technologies: multifunction work stations;
technologies of new media in particular
voice and image: personal computing; and
tocal area networks. :

The major data processing vendors,
together with the suppliers of both tradi-
tional telecommunications and office pro-
ducts are all on a migration path towards
integrated systems. Key products for all of
them are the new generations of the ‘elec-
tronic work stations.

Typical tools integrated into work sta-
tions: are electronic mail, decision support
systems. interactive information retrieval,
text processing, and personal support
tools.

A good example of a new workstation is
the Xerox Star. Designed to directly sup-
port the professional worker it combines a
user-friendly bit-map display with tools
such as text processing, graphics and mes-
saging. The Star uses graphic symbols
called icons to indicate what functions are
offered to the user.

. For example. the user inbox is depicted
on the screen as a small inbasket and a
collection of files looks like a filing cabinet.

To print 2 document the user simply
moves the document on the screen onto a
representation of a priater. and so-on.

IBM"s first entry into the professional
workstation market is Profs which runs on
VM. Profs links text messaging. word pro-
¢essing. informational retrieval with some
administrative capabilities such as calend-
ars, diaries and to do lists. '

One of the first work stations from the:
telecommunications vendors is Narthern
Telecom and Bell Canada’s Displayphone.
This work station includes a display termi-
nal. a telephone. and an office kevboard,
having seme degree of integration.

One of the most advanced system entries
today is the- Alliance work station by
Wang. Using 1his workstation a profes-
sional manager, executive or other office
worker can directly use data base manage-
ment tools, text processing, both voice and
text messaging, simplified data retrieval
and an image transmission capability.

Other workstation contenders are
Prime's Office Automation System (OAYS),
The Datapoint Integrated Electronic
Office (IEO), Tymshare's Augment Sys-
tem, Office Power, and IS] (two systems
which use the UNIX operating system),
Zilog's Excalibur Power workstation, the
Burroughs OF1S-t. and IBM's DISOSS,
Data General's Comprehensive Electronic
office, Digital Equipment’s Office Plus
and Dialcom.

A second area of technology in addition
to work stations, comes about from the
integration of the media of data, text, voice
and image.

Many current vendors claim that their
systems will “integrate data processing
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and word processing.”
However we are starting to see systems
which also add voice and image to the list.
In one scenario for example, a2 manager
sitting at his or her work station, could:
® Analyse some data in a decision support
system:
© Take graphic representation of that data
and insert it into a text report on the
system: ‘

® The report could be sent as a text mes-
sage with voice annotation to a col-
league in Vancouver:

® Before sending the message the manager
may edit the voice annotation: and

® There could be anautomatic entry made
into a calendar and tickle file to remind
the manager to follow up.

Many data processing managers and
executives are struggling with the prolifer-
ation of text processing equipment
throughout their organization.

How best to handle this and integrate
text with the overall data processing opera-
tion? To this problem integrated office sys-
tems raise a challenge of understanding

how voice technologies and image technol- -

ogies will be integrated as well.

Voice messaging systems like Shell Can-
ada’s VMS pose the issue of the relation-
ship between voice and other computer-
ized media.

Systems such as Wang's Alliance work
station which integrate all four media pose
the question more sharply. .

Another example is teleconferencing,
Not too (ardown the road it is likely thatat
least slow scan video and possibly full

_video teleconferencing will be available

throughtout the office perhaps at every
work station.

The growth of computerized PBXs and'

their ability to act as a switch (or media
other than voice is another example.

A third neiv technology is personal com-
puting. 1BMs entry imio this market has
stimulated the use of personal computers
in the office.

This is a very positive development.
Managers. professionals, executives are
beginning to get an initial exposure to
direct use of computer technology. gaining
an appreciation of their potential.

The use of personal computers by man-
agers also belies the myth that keyboards
will not be used by senior personnel. [nex-
pensive microcomputers that are easy (o
use and which provide useful tools for
managers (such as Visicalc) are finding
widespread user acceptance,

A fourth new technology is that of local
networks. These are systems for comuni-
cating information in digital form, withina
geographically restricted area such as an
office, a hospiial or a campus.

With the Dec-Intel-Xerox Accord and
the introduction of Ethernet this has
become a hot topic in office automation. It
is also one of the most complex.

Vendors and users alike are looking for
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the most efficient and effective method of
transmitting integrated data, text, voice,
and image, information locally.

Various topologies for local networks
have been presented. The most traditional
is the star topology — a network which
uses a central switching device to which all
stations are connected. This is the current
mode! for most voice and data communi-
cations within the office. Telephony vend-
ors see this model being extended using the
PBX as the central office controller. Many
data processing vendors such a IBM con-
tinue to view a computer as the central
office controller.

A bus network for example, Ethernet or
Wangnet uses a length of cable (10 which
stations are attached by cable taps). Sig-
nals from one station are broadcast to all
other stations, but only recognized by the
correct receiving station(s).

Ring networks (Primenet or the Cam-
bridge Ring) consist of a chain of signal
repeaters with cable lengths between each
repeatcr. Messages are relayed in packets
around the ring to their destinations. Ring
networks are examples of message switch-
ing networks. (for example Datapoint’s
ARC)

Various transmission media can be
used. Coaxial Cable has the advantage of
high bandwidth, Twisted wire pairs, cur-
rently used for telephone systems, has the
advantage of already being in place. Most
buildings in the western world are wired
for telephone service. Fibre optics uses a
flexible cable and interface electronics to
give extremely high band width. Infrared
light has also been proposed as a transmis-
sion medium.

The issue. of transmission medium
becomes sharply posed when one is trying
to determine the local network for a new
building,.

Even in existing buildings it may be pos-
sible to avoid laying coaxial cable through-
out the building if the telephone network
can be adapted to meet local network
transmissions needs.

Diffarent system objeclives

The objectives of data processing are
primarily to improve clerical efficiency.

The thrust of integrated office systems is
to improve the effectiveness of knowledge
workers.

It is essential to clearly differentiate
these two from the outset of a strategic
planning or design process.

These differences require imporiant
changes in the way we approach sysiems
design. implementation and cost justifica-
tion. With office systems. for example. it is
unwise to adopt a goal of displacing
people.

The greates: potential of these systems is
in providing tools for knowledge workers
1o work more effectively. .

Moreover, the integration of these 100ls
into ones working life requires the suppor1
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and commitment of the user.

Experience has shown it is very difficult
to win this support, if the stated or per-
ceived objectives of the system implemen-
tation are cost displacement.

With proper macroeconomic planning,
the impact of these new systems on overall
emloyment will be positive.

However, the impact on specific organi-
zations depends on the perspective which
is-taken by those in charge.

If the focus is on improving efficiency,
the gains will be small and implementaiion
rocky. On the other hand, if the goal is
effectiveness the benefits are more likely to
be great and the implementation smooth.

User-driven design

One of the greatest sources of failure so
far has been the problem of ensuring that
systems correspond to user requirements.

*“*Technology-driven® systems.that is.
systems which are designed without ade-
quate consideration of what the user needs
often result in low user-acceptance.

New approaches are required where the
design process is propelled by data and
information from the user and user
organization.

1t's one of the greatest ironies of these
systems that we use state-of-the-art tech-
nology intelecommunications and microe-
lectronics, but on many of the most ¢critical
issues to success or failure (for example
determining user needs) we are still using
methods which are quite outdated.

There is a need for a “user science”,
which can use measurements. techniques
and analytical procedures to collect, ana-
lyze and interpret information to feed into
the design process.

Another feature of a user-driven design
methodology is the notion of “*participa-
tive design.”

Rather than the designer simply talking
to the user, interpreting the user needs and
producing a design, it is possible to co-
operatively design systems with the user
themselves. '

By using such an approach it is possible
to come up with not only a better design,
but a user who has a sense of ownership in
the system which has been designed.

Another aspect of user driven design is
the extension of the pilot approach deve-
loped in data processing.

While there is strong experiential and
intuitive evidence that integrated office
systems can dramatically improve office
productivity, little hard evidence exists.

As a result, most organizations are
unwilling to make capital expenditures
right off the bat.

So there is a nced for an evolutionary
strategy where organization can think big,
but start small.

Through implementing a low risk, high
profile, office system pilot the organiza-
tion can get its feet wet,
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Once some experience has been gained
with the pilot and data has been collected
such as the impact of the system on pro-
ductivity, the organization is thenin a posi-
tion to proceed to the major investment of
a full operational system.

An important requirement of user-
driven design is to have a controlled eva-
luation” of the impact of the system.
Without measuring how the system was
used and what its impact was.on produc-
tivity and effectiveness in the office it's
difficult to make appropriate refinements
or to extend the system to become fully
operational.

Many pilots fail to go fully operational
because there is no convincing evidence for
the controller or the vice president of
finance as to why the system should be
continued.

Finally, user-driven design is not just
“applications development without pro-
grammers”. This notion, popularized by
James Martin, is an important and excit-
ing one.

Martin refers to the end user program-
ming in simple English languages. This can
help reduce severe applications, backlogs,
make systems more accessible to the user,
and help win the user's sense of commit-
ment to the system.

However *‘applications development
without programmers” is one small part of
what is becoming the design process. This
process includes:

¢ Determination of the overall system
functionality,

® Specification of user groups;

® Specification and development of back-
bone tools (for example computer mes-
saging, administrative tools, text
processing and decision support),

® Determination of user acceptance
levels,

® Development of a system cost justifica-
tion and evaluation plan;

® Specification focal area network; selec-
tion of appropriate hardware and
software,

® Development of an implementation
strategy and plan;

® Specification of the social component of
the office system, and

¢ Development of a plan for evolution.

In addition to this there is the domain of
“‘applications development without pro-
grammers' which refers to the design of
conjunctural information retrieval systems
and decision support models.

Socio-technical systems

Work systems in organizations consist
of the design of jobs, of technology, and of
environments. A change in any one of
these three will necessitate changes in the
rest.

Many work systems involving compu-
ters are still designed on Frederick Tay-
lor’s 1883 theory of “‘scientific manage-
ment”,
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Taylor held that worker were lazy and
untalented. Work systems, he said, should
consist of simple repetitive tasks with tight
employee supervision: high specialization
for each employee: minimal responsibili-
ties and decision making: and extrinsic
motivators, like salary or threat of discipli-
nary action or dismissal.

Many word processing centres for exam-
ple were designed basically on Taylor's
model.

The result was that key-stroke efficiency
was improved, but the overall effectiveness
of the organization tended to decline.

Because jobs were highly simplified and
repetitive and the typists had lost the inter-
esting parts of their previous jobs, they lost
motivation and tended to become less
interested in the work; knew less about the
terms used in the work and so on,

The conclusion is that Taylor’s
approach just simply doesn’t work, espe-
cially when compared to new methods of
designing high performance organiza-
tions. .

The evidence is growing that when sys-
tems are designed such that the technical,
social and environmental components are
combined to produce interesting, mean-
ingful and autonomous work, the result is
much higher overall performance.

This is the new approach to building
office systems. It's a “JET” age approach
which secks to jointly optimize Jobs,
Environment and Technology.

interface design

Because the users of these new systems
are non-specialists, there is a need to build
user interfaces which are easy to learn and
use,

One popular term is that of a “friendiy”

interface. These are interfaces thatattempt -

to use natural language mantics and syn-
tax. They must be tolerant of erroneous
user input.

A spelling mistake in a system com-
mand, for example should be recognized
as such, and accepted rather than asa “bad
arguement’ and rejected.

A friendly interface is also polite, never
using words like “illegal entry™ or “fatal
error’”.

Sincerity has also been found 1o be
important. Systems which give user feed-
backs such as “you charming, good look-
ing, devil you" have found low acceptance.

Another notion is on of transparency.
Internal operations and processes of the
computer are of little interesi to the user,
for example.

A key principle of good interface design
is that of consistency. There is a need for
uniformity of command structure, or a
universal presentation mode. Terms like
read, print, delete should mean the same in
any part of the sysiem whether it be the
messaging system, information retrieval,
admin support, text editing, etc.

s
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Another principle is that of flexibility.
The interface should be changeable with
the sophistication level or request of the
users. A beginner user may prefer menu
imerface. A more advanced user may
prefer a prompt oriented interface or a
command interface.

Integration of the interface, relocating

. an integrated architecture is also critical.
The user should be easily able to move
data and graphics for example from one

" part of the system into a message.

Columnist Bruce West wrote.recently
about a problem that he faces recently as a
user of an unfriendly system.

*To tell the truth the word “illegal”
did" worry me at first, particulary on
those occasions when | happen to have
just returned from lunch with some
(condevial) friends at the Toronto Press
Club. It looks so official that I thought it
might have something to do with oper-
ating a computer “while under the influ-
ence””. However, when 1 began to
understand computer jargon a little bet-
ter, I learned that the worrisome word
was just another snooty term for some-
thing to which it objected. .

What nerve and gall! Illegal indeed! If
this cursed machine ever decides to
make an issue of it, I'm prepared 1o fight
my case right through 10 the Supreme

- Court!

" Implementation

Probably the single greatest cause of fanl-
ure has been poorly conceived and exe-
cuted implementations. Many technically
fine systems have failed because the imple-
mentors didn’t adequately take into
account the very real human and organiza-
tional needs and concerns of the user.

It's no news to most of us that many
people in the office view computer systems
as something which will make their life
more horrible, that they’ll be a slave toa
rigid structursd machine,

Sometimes these views are irrational,
and sometimes these views are not. Often
resistance (o a computer system is based

- on the individual cost benefit analysis that
the user performs.

The costs of learning how to use the new
system and changing the way that one

‘works may be percsived to simply not
equal the benefits that can be gained.

So the starting point is to make sure that
the system design corresponds with user

needs and will actually be beneficial to the

user.

Unfounded or irrational resistance can
be diagnosed and treated using a ‘good
sound implemeniation strategy. ‘

Traditionally implementation is viewed
as. something which occurs towards the
end of the systems development cycle ~
somewhere after design and construction,

However, with office systems it makes
more sense to view the implementation as
something- which exists throughout the
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gamit of the development cycle. Centrally
the problem is one of managing massive
organizational change. There is a need to
unfreeze the situation, to create 2 climate

for change, to integrate a system into that.

environment and then to refreeze it

A key feature of this is the problem of
training. Implementing an office system is
very different from implementing an MIS
system, a telephone system, oreven a word
processor. Sometimes there is a learning
curve of several months.

So there is a nesd to develop training -

strategies which cannot disrupt the organi-
zation; can give the user immediate rein-
forcement and benefits for using the
system, and which can enable the full inte-

gration of the system into the day to day -

working life of the user.
Some of us in the dp business will feel,

comfortable acquiring these skills or the

ability to manage them. Others will not. At
very minimum we have 10 understand their
importance and be able to work in multi-
disciplined teams where these skills are
covered off.

New planning methodologies

New approaches to planning are
required by these new systems.

To begin planning is criticaily impor-
tant. These systems will constitute a major
componemt of the capital expenditures of
Jjust about every organization over the nexi
period of time. Technologies are rapidly
evolving and changing, unlikely to coexist
in this decade. So there isa need 10 position
organizations 10 evolve as new technolo-
gies appear.

-Mark Twain said the weather was

som:thmg everybody talks .about but
nobody's doing anything abour it.” The

,

same, so far, can be said about planning .

for these new systems.

Just about everyone appreciates the
impontance of planning, but few have been
able to devélop methodologies 10 corres-
pond to the new realuy

Two extreme views about the relation-
ship betwesn planning and systems imple-
mentation are both wrong.

One says that office automation 1s
unplannable and that all we can do is
implement systems until the volatile and
changing technology settles down.

A second argues that there should be no
systems implemented in an organization
until a comprehensive plan is complete.

Rather. planrung and implementaton
go hand in hand.

A conerete experience of implementing

systems is essential to enable the planning
process to be voncrete. On the other hand,
planning stituates system imlementations

within some kind of coherent and rational .

context,

Another misconception is that the only
goul of planning s to come up with the
plan itself. Equaily important is the plan-
ning process itself,
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We are at a very early stage of these
systems and there are many divergents
used within most organizations regarding
what perspectives should be taken, where
the opportunities are and so on,

The planning process can bring the key
stakeholders together and enable homge-

_ neity regarding the key issues.

The office systems plan itself is also
broader than with traditional systems.
Among oth:r things, the plan should con-
tain:
® An over all perspectives statement out-

lining how the organization views this

new generation of systems

® An overall opportunity analysis based
on the assessment of business needs and
some forecasting regarding the organi-
zation’s size, demography, technical

forecasts and so on .
® A charter for the office system’s f'uncnon

- where should it be located, at what

level in the organization. what should i1s

responsibilities be, its resources, etc,

® An eductional strategy outlining how
top management, the system implemen-
tors, and the users themselves will be

educated regarding basic concepts of

these systems -

® An ongoing evaluation of current inte-
grated office system vcndors and prod-
ucts,

® A design strategy which includes a user-
driven methodology, an approach to
local networks, data bases, external
information sources, security, privacy,
etc. :

A measurement methodology which
will outline how the systern is to be eva-
luated

¢ An implementation strategy dealing
with all the problems with managing.
change, training and so on.

A new chailenge
These are some of the challenges pres-

ented to us in the dp business by the new

integrated office .sysiems. Many leading
practitioners in our business of working to
acquire the new methods and skills necas-
sary to successfully lead this process.

Whether or not data processing profes-
sionals and managers will be able to
broaden their horizons and respond to this
challenge remains to be seen. | am opumis-
tic given the innovative and pioneennz
personality of the profession.

This challenge does not, by any means,
indicate that we've failed. Rather our past
successes require and chalienge us to push
on further,

St. Exurpray said it well some time ago

“We must welcome the tuture for soont

will be the past. But we should respect

the..past. For it was once a!l that was
humanly possible.”

—
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