
FUTURE SHOCK:
Automation Circa 1994

If You Think Automation and Computers
Aren’t Invading the Construction Industry,

This Article is Must Reading

W e have been told that it is good
to root our prophecy of things

to come in the shape of things already
here. That will bridle the imagination

This article was presented by Dr.
Kalthoff at AIIM’s 1984 Conference
& Exposition in Rosemont, Illinois. It
presents an informed industry leader’s
assessment of the state of office
automation today and the outlook for
the next decade.

and keep it within the bounds of
likelihood. The wisdom of that will
become increasingly apparent as we
move on to considerations of 1994.

Could it be that we are turning into
a generation of “future freaks?” Some
86 articles have peppered the major
secular and trade press since 1981, with
a substantial majority of them appear-
ing in the last 18 months. To seek to
understand the nature of change,
especially in a time of vast techno-
logical movement, is the best possible

Dr. Robert J. Kalthoff
President, ACCESS Corporation

Cincinnati, Ohio.

way to prepare for it. One does
wonder, though, if the combination of
our overexpectation and overdread of
the future is not society’s hidden
cancer.

ACCESS Corporation, is a large-
scale systems integrator specializing in
systems that control and deliver
document-based intelligence. This is a
field that is changing rapidly. There are
products today that were almost com-
pletely conceptual 18 and 24 months
ago. Economic, technological and
market trends are too vital to cor-
porate evolution and planning to be
ignored.

Calling Future Shots

This is no easy matter. Did you ever
try to get a reading on the economy
from the Wall Street Journal? What
you get is an economic-forecast
cafeteria-everything from gross op-
timism to rank pessimism and most
points in between.

Take the leading economists as an
example of skilled futurists. As a
group, they correctly anticipated nine
of the last five recessions. They almost
totally missed the strength of the 1983
upturn. None of them called the
energy crisis—a miss that cost this
country, most of us and the world at
large, dearly.

Phonograph Records that
No Longer Spin

Recently, the New York Times car-
ried an article that described an in-
triguing device with an enormous
technological wallop behind it. It was
a small digital player with no moving
parts. Plugged into it were several
super high-density memory chips, each
holding several hours of recorded
music, video, text, whatever.

The idea that seduces the imagina-
tion is that you could take this chip to
your corner dealer for a “fill-up.” This
could just as easily be done at home,
assuming you had the proper linkage
equipment. The requested selections
would be keyed in. Within a minute
or so, via satellite, the chip would be
laden with its three hours of music or
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“Job stress is higher for non-delegators . . . if you’re feeling harrassed
and tired, you’re probably carrying more than your share of

responsibilities on the job.”

the equivalent, your account charged
and that would be that.

A stunning idea. In one stroke we
have just killed a big chunk of today’s
entertainment industry and made ob-
solete the not-yet-quite-hatched optical
data disk, plus a host of other products
and services, many of them yet to be
invented.

Possible? Why not? The satellites
and telecommunications to do it are in
place right now. Certainly digital re-
cording is not that new. In fact, as far
back as Napoleonic times, the Baron
Augustin Caushy devised a theory for
describing wave phenomena through
sampling. Today we do just that,
substituting digital code for wave
forms.

What about this high-density chip?
Ah, there’s the rub. Today: 128K of
solid state memory. Tomorrow: double
that. But three hours of recording?
Not soon and probably not even by
1994. In fact, if that density of solid
state memory is available in 10 years,
this article may be leading you astray.
Forecasting Futures

A New York Times writer places the
miracle of the no-moving-parts-digital-
player at around the year 2020. But
there’s a point in that. In forecasting
futures and the impact that technology
can have upon them, we have to
understand where we are today.

We have to be realistic about the
gaps that remain and the pace and
nature of trends that will ultimately

close those gaps — the majority of
which may not be technological at all.
At the same time we have to be careful
not to see the word “future” as inter-
changeable with the work “magic” as
in “automagic.”

The Office, Circa 1984

The biggest change we see in today’s
office is that it has become the
workplace for 53 percent of the U.S.
workforce. That could go to 70 per-
cent by 1994. As to how well it has
taken to automation vis-a-vis its
counterpart of 10 years ago? The
honest answer is, not very.

What about the word processing
boom and all those high-technology
paper-shredders? How about voice
mail and message forwarding? And
MIS systems and all those computer
terminals popping up? And what
about this rage for the personal com-
puter on every desk?

Taking the 1984 office across the
board, you find word processing
operating at a fraction of its potential.
Its computer linkage remains frail.
Voice mail and message forwarding
are ideas whose time has not quite
come. MIS (management information
systems), the rage of the 1970’s, went
splat. The jury’s still out on MIS in the
’80s.

As to terminal proliferation among
managers: a lot has to happen to plug
top management into the terminal on
an hour-to-hour basis, precious little of
it having to do with technological
movement, per se.
Where the PC Fits

The problem is in the word “per-
sonal.” Did anyone ever think of call-
ing it the “professional” computer?
What it can do on a “personal” basis
for office automation is still moot.
Right now it is the victim of its own
proliferation which will reach the point
of visible chaos in another year or two.
But the whistle will be blown, and
order, overview and common sense will
prevail.
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“As to when the office will really go paperless:
don’t hold your breath!”

Gradually, the PC will find its place
in the larger scheme. It will ultimately
perform as a super intelligent terminal
with network linkages. Its role in the
control of such things as the ubi-
quitous document will be well-defined
by then and could be one of its most
significant contributions.
Other Current Developments

There is, these days, growing
discomfort over the concept of future
itself. Perhaps the shattering ex-
periences of recent years have blasted
the belief that the comfortable past
would remain absolutely predictive of
a comfortable future. At the same
time, it has become eminently clear
that those who kept their finger on the
progression of technology and the pro-
ductized opportunities implicit in that,
have prospered mightily.

Similarly, forward thinking manage-
ments have intensified their search, less
for ultimates, than for ways of increas-
ing efficiency and lowering operating
costs. The U.S. automobile industry,
with its enormous recent profits, is an
incredible example of this. This is a
strong and growing trend in office
operations as well.

We also see a rising concern for the

individual stake in the future. At its
core is the recognition of the unfolding
impact of automation, both on work
enrichment and on the undermining of
worklife as we know it today. Human
behavior modification is the core issue
here.
Update on the
“Office of the Future”

This is a concept noting the dis-
appearance of paper and profound
changes in the way information is pro-
cessed and communicated. Top office
automation consultants, its greatest
champions in years past, do not em-
phasize it much these days. They are
too busy with the herculean task of
bringing today’s office into the realities
of 1984. As to when the office will
really go paperless, I have a word of
caution: don’t hold your breath!

On to 1994

We learn from a fascinating book
recently published, Western Culture
and the Computer Age, by J. David
Bolter, of the view that each civiliza-
tion is shaped by a master technology

— “master” because its implications
become so far reaching. It would be
difficult to challenge that the com-
puter, in its fourdecade lifetime, holds
that role in the age we inhabit today.

Alan Turing, the focus of Bolter’s
book, John Von Neumann and other
pioneers were able to come forth with
a complete intellectual definition of the
computer before its realization. None
of them at the time were aware that
the computer had been realized in
Charles Babbage’s Analytical Engine
100 years before.

Turing, Von Neumann, et al, pro-
posed that data could be reduced to
binary states expressed in a numerical
system based on the number two. They
saw that these states could be pro-
cessed and stored in many ways, i.e.,
with gears (as Babbage had), colored
beads or almost anything else.
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“As to when the office will really go paperless: don’t
hold your breath!”

At the same time, the vacuum tube
had advanced sufficiently to allow
their proposal to be brought to life.
Subsequent electronic realizations per-
mitted the computer to evolve as we
know it in its many forms today. With
continual technological snowballing,
the computer has become not only a
master technology but, unlike its
forebearers, has developed in great, all-
encompassing leaps. Its impact may
outstrip even its predecessor master
technology, the harnessing of energy.

The ultimate implications of the
computer cannot at this point be
measured. It is on a direct course,
however, that will see it performing at

least control and feedback functions
for the majority of all other machines.
One is hard pressed to find a single of-
fice automation technology that is not
influenced or dominated in some way
by computer technology.
Ten Years and the Computer

Today the average computer profes-
sional is 30 years old with less than 10
years in the industry. We now have 100
times more hands-on keyboarders than
in 1974. If we suppose another hun-
dredfold increase by 1994, we will be
running short both of keyboards and
hands to put on them.

It does raise an alarming issue. Like
it or not, the point is approaching

where the majority of workers will
have to communicate through ma-
chines requiring far more of them than
anything for which adult life has
prepared them. It is the encroachment
on long-established human attitudes
and behavior patterns, which for many
people change glacially if at all, that
must be of major concern to us.

Implicit in most of the literature on
the future of office automation is the
view that its principal determinant will
be technology and how fast it can
evolve and be implemented. They seem
to comprehend no reality of counter-
vailing forces. I believe that they have
trapped themselves by the “if-you-
build-a-better-mousetrap” theory.

I believe that the behavioral con-
comitant of office automation will be
far and away the strongest determinant
as to how extensive, how effective and
how work-satisfying the office of 1994
will be. That hypothesis will be ex-
amined in several contexts later in the
article.
A look at Automating the Office

It has been said that the modem of-
fice is a place of chaos, awash in crisis,
paced by unstructured events, plagued
by interruptions and beset by occa-
sional disaster. It is also a node of
communications. It can be a place of
intrigue—a home for the repressed
assassin, one might say. It often earns
its name as one of society’s unherald-
ed battlegrounds. And this, so the
winds of change tell us, we must
automate.

Somewhat apart from the office as
we generally think of it is the infor-
mation factory, sometimes called the
paper machine. Typically, it employs
significant numbers of people and is
closely supervised. Procedures are
carefully established and followed—
often slavishly. Structure is the aura,
routine, the pattern. Even priority re-
quirements are met in a routine way.
With exceptions, it is not necessarily a
happy, social place to work, but most
assembly line operations aren’t. Insur-
ance companies and banks have re-
fined the information factory to, in
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some cases, astonishing levels of
efficiency, often with a minimum of
automation.

Because of the predictive level of
operation, the information factory
lends itself to going electronic more
readily than does the everyday office
where the nature of work often has an
inconstancy about it. Despite this, it
shows relatively little impetus to rush
into extensive automation, which may
say something about the comfort of
the status quo many of them are
experiencing.

In the 1950s, the first applications
to be automated by mainframe com-
puters were the counterparts of the
information factory — highly routine
operations, usually accounting or
related functions.

From these brief, generalized pro-
files, it is apparent that “offices” are
not homogeneous entities and that the
one-size-fits-all selling strategy is to be
questioned. There is a hint there that
office automation may require meeting
many more specialized requirements

than was thought. The implications of
this for office automation software are
substantial.
Flexibility: A New Dimension in
Office Automation

For years, computer manufacturers,
quite apart from their customers,
decided what their products would be
and do. Competition, profit and prac-
tical considerations were the deter-
minants. Today, companies with like
products are getting strongly com-
petitive on the grounds of “user-
friendliness,” with the Apple Macin-
tosh PC leading them all. Now it is the
vendor, perhaps a bit reluctantly, who
is adapting to the wishes and needs of
the user and is poised to give up
“user-nasty” keyboards, screens and
software.

To this end, forthcoming is an ar-
ray of new alternative input devices,
i.e., page digitizers, touch pads,
“mice,” touch screens-all calculated
to lessen keyboard intimidation and to
break “executive block” vis-a-vis the
computer terminal. This new focus on

flexibility will be important to the
broad growth of office automation.
“Shoehorning” has never succeeded as
a strategy in systems selling. Vendors’
pasts are their futures. They forget that
at their peril because customers will
not.
Why Automate in the First Place?

The reason for automating the of-
fice is a simple business one. It is to
increase the efficiency of operations
and to reduce their cost. Everything
else is fringe.

Automate? Automate What?

This can be an important decision.
As you bring automation into the of-
fice, do you choose to automate what
is already in place, emulating estab-
lished methods and procedures? When
it entered the business office in the
1950s, the computer did that. It stuck
largely to automating the punch card
function.

This approach can be easiest to sell.
It is the least costly in terms of human
disruption, but it can also result in
significant underutilization of the func-
tionality of the new system. Attracted
though they might be by the relatively
painless go-in, not all customers will be
happy with less function than they paid
for.

Alternatively, the full functional
capability of the new system can be ex-
ploited. Invariably this requires con-
siderable and probably far-reaching
change of the existing operation. The
customer can be conditioned to accept
this. It will make for a longer buying
cycle. The human problems will have
to be dealt with, but in the long run,
these can prove trivial. Electronic data
processing did not come into its own
until it chose to do just that.

If you are selling (or buying) office
automation as a coordinated, all-parts-
in-place integrated endeavor, then the
second is your only choice. If you are
selling (or buying) a single component,
say a PC or an electronic mail pack-
age, expedience may have you opting
for the first.

Whatever the choice, remember this:
the biggest hazard in systems selling is
the unbridled expectation of the buyer.
Vendors can always pander to that to
get the order. But they had better tie
what they know they can deliver to

Continued on page 44
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FUTURE SHOCK From page 32

what the customers know they can get
or hell hath no fury . . .
Automation, Productivity and the
Job Outlook for the Decade

Some fairly significant changes in
labor patterns are beginning to appear
and are expected to have a positive
effect on the job situation for most of
the decade. This is particularly so for
people operating, creating, vending,
integrating and servicing electronic
products.

Automation, of course, creates jobs
but it also eliminates them. Technology
sill go on creating new industries and
opening job opportunities in doing
that. Cable television and national
newspapers would not be possible, for
example, without the availability of
satellites.
Goodbye Baby Boomers.

We are nearing the end of the baby
boomers entering the job market.
Women who came in in force during
the ’70s have crested and their entry
numbers are in decline. The result: in
1983 4 million jobs were created, but
only 1.3 million people entered the
market. This compares with 4 million
entries in 1978. This drop alone ac-
counted for one-third of the dramatic
decline in unemployment which
brought us to 7.8 percent in February
of 1984.

During the next decade, entry-level
people will have a lot of jobs to choose
from, since their numbers will have
dropped a net of 20 percent during that
time. There is a growing pattern of
pretraining people prior to job entry,
allowing them to come in at higher
levels. This could erode the job entry

pool by an additional 20 percent for
a possible net drop of 40 percent.
Labor Intensive Activities

Those that rely on a steady flow of
entry-level workers, such as large con-
struction operations, will feel the
pressure the most. They will be faced
with higher wages and can expect that
the better motivated people will move
on to better jobs sooner that has been
the case in recent years. This will leave
them with fewer workers than needed,
many of them marginal performers . . .
and with reduced skills.

As a result, there will be an increas-
ing mandate to automate. In many
cases it will not be a matter of choice.
This is expected to be one of the fuel-

ing events that will drive office auto-
mation during the decade. Another is
the growth of white collar workers as
a percentage of the labor force. Today,
of 103 million workers, 53 percent are
white collar office and service em-
ployed. This could go to 70 percent by
1994. Further, there is a pattern of
rising annual expenditures per worker
which have gone from $1,500 four
years ago to $4,000 today. The latter
is a figure that will continue to rise. It
is not expected to exceed $10,000 per
white collar employee.

Productivity growth looks promis-
ing for the decade, in part because of
projected increases in the level of
automation in both blue collar and
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white collar work areas. At present,
the economy is lean, with some
businesses that were a disaster a few
years ago now showing record profit.
In part, this has occurred because of
automation and the tautness of their
operations, i.e., fewer people produc-
ing more.

If this proves to be true, it is good
news. A constant increase in produc-
tivity levels is a downward force on
inflation, which in turn provides the
opportunity for increases in real wages
for all U.S. workers.

Whither the Document?

By way of perspective:
• Information held in document

form is doubling every four years.
• It costs $.12 per year for every

page retained in an active file
cabinet.

• It costs $.28 to retrieve a docu-
ment or a record from that file
cabinet.

• Xerox projects that the cost of
producing a document will halve
as office automation technologies
take hold.

The document is almost as old as
mankind. The data it contains is frozen
in time and format. That data is im-
mutable and thereby evidential. It is a
time link between the historic past and
the future. It will be a part of what we
do long after the 20th century is
history. The paper document remains
the preferred way to receive material
that must be read.
Document and Office Automation

It is inconceivable that there can be
a fully automated office which still re-
tains document-based intelligence in
linear files. And yet we can expect that
by 1994 that will be more the case than
not. This is not what the optical disk
vendors are telling us and this is not
say that new technologies will fail to
dent this problem by that time. But
denting is not mastering and automa-
tion will not master the document
problem in so short a period as a
decade.
CAR

Computer-assisted retrieval, a term
which I despise, sounds like an eagle
scout helping an old lady across the
street. The power of today’s computer
of any size and the dimension it can
add to the automated or semiautomat-

ed control of hundreds of thousands
of active microimaged records goes
vastly beyond, at least in potential,
anything that could be classified as
assistance. Enough said.
Document-Based Optical Mass
Memories

These group themselves into: (1)
rotating memories: magnetic disk and
optical data disk where the image is
captured and held digitally; and (2)
image-delivery, automated micro-
graphics: the image is captured micro-
graphically and can be manipulated
without human intervention and auto-
matically delivered to an electronic
camera at the time of use which con-
verts the image to a teletransmissible
“bit map.”
Optical Data Disk and Document
Automation

There are two major markets for
DRAW (direct read after write) optical
disks. One of them is to either replace
computer memories or function as an
auxiliary to them. The other is for the
storage and control of large numbers
of documents.

As to where optical disk technology
is at this moment—$1.5 billion has
been spent on technology alone to
date, to no one’s profit.

In the January/February 1984 issue
of the Optical Memory Newsletter,
Laurence P. Lueck, president of
Magnetic Media Information Service,
quoted two scientists, each of whom
had spoken at prestigious scientific
conclaves on the subject.

“Optical media offer so many
advantages in terms of recorded
density, cost per bit recorded,
versatility of recorded information
manipulation and ease and speed of
information access, that they will
almost completely replace magnetic
recording methods and media in all
but the simplest, lowest cost ap-
plications by the end of the
decade.”

Mass Data Storage
Symposium
June, 1983

“Optical recording methods are
fraught with problems so diverse
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and so difficult of solution that it
will take many years to solve them
and allow commercially practical
applications to emerge. It is abun-
dantly clear that the data recording
industry must rely on magnetic
recording for its further growth
and refinement.”

Ferrara Conference on
Magnetic Recording Media

September, 1983

There is total contradiction in these
two statements. Both cannot be right.
Their positions typify the debate which
rages today between proponents of
magnetic and of optical recording
methods. Lueck feels the controversy
serves little purpose, that optical recor-
ding methods and media can ultimate-
ly expand and enhance the capabilities
of magnetic systems and lead to im-
proved markets for both.

I have never seen a systems con-
figuration showing multiple optical
disks as the main document memory
that does not also make use of a
database for control and index func-
tions as well as magnetic memory for
holding, staging and distributing docu-
ment images. The point is that the two
technologies are, today, almost inex-
tricably bound to one another.

Optical disk has had monumental
problems breaking water. At least 12
vendors were to be in the market as of
this writing. So far that has not hap-
pened. Lueck thinks there will still be
extensive delays, that its market accep-
tance will be tortuous and that optical
media remains the bete noir of the en-
tire endeavor. As if in confirmation of
that, two of the optical disk products
that appeared have had to withdraw,
possibly for an extended period of
time, while they reposition their media.

What may prove to be the salvation
of the optical disk in spite of so many
vendor attritions is the announcement
that IBM has placed orders for 1.5
million compact audio disk players
which it will adapt for read-only
memory for PCs. The economies of
scale, the competitive thrust of other
vendors to cash in on the PC market,
all of these should have a stabilizing
effect on the technology.
One Gigabyte—20,000 Documents

The excitement of a 12-inch disk
holding one gigabyte of data which
translates into 15,000 to 20,000 images
is even further fueled by the prospect
of putting 50 or 100 of them into a
“jukebox.” But the jukebox will im-
pose a seriatim search strategy which
will create what I believe to be unac-
ceptably long search times. Because
each user must enter the jukebox in se-
quence, queueing time could prove
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unacceptable in many applications
when online response is essential.

Leuck points out that optical disk
media have not demonstrated a life of
more than five years, though theoreti-
cally archival life could be much
longer. The disk, he reminds us, is not
a legal medium. Disks are spoken of
at $20 apiece, but only after quantity
sales have been achieved. He puts
gigabyte disks for market at the more
likely figure of $200.

To Summarize

Optical data disk is a potentially
powerful technology for the field of
document control. To date, there is
close to no experience with it in an
online, hands-on system. Until we can
see product moving into the hands of
users and understand the problems and
systems and perhaps media upgrades
they will require to optimize their
value, none of us will have any real
idea of its strengths or its limitations
in this market. Time will remain the
painful ingredient.

I would join Leuck in believing that
the market will not soar in the near or
even the midterm, any more than the
market for office automation products
has soared, despite the best expecta-
tions for it. In the meantime, magnetic
memories continue to increase in den-
sity. It is believed that within three to
five years, the optical disk will no
longer have density advantage. Were
this to occur before the optical disk
reaches a point of entrenching momen-
tum, it could be relegated to a rela-
tively minor role for large data storage
applications.
Micrographics and Multiple Main
Document Memories

It should be pointed out that for
years there has been micrographics
“crepehanging” by proponents of the
optical data disk. As long as five years
ago we were being told that within a
year micrographics would be defunct.

Far from it. New technologies com-
ing into the marketplace will increase
the vitality of micrographics for at least
the next decade. No one yet has
fathomed the role the PC will ultimate-
ly have in doing that. David Mack of
the Yankee Group believes that even-
tually the PC could replace as much
as 30 percent of the document con-
trol functions now served by micro-
graphics.

That may well be true, but I see the
potential for the PC being pressed in-
to CAR systems configurations that
might more than reverse the negative
impact of what Mack has described.
This brings up the point that new
technologies are often in the position
of both giving and taking away. How
the two balance out is often a question
for people, not technology, to decide.

Another major opportunity for
micrographics is the one that ACCESS
and others have set out to explore and
exploit: using microimages as low-cost
storage, automating them to the point
of delivering them for charge-coupled
scanning and then making the image

available in electronic form for any
one of a variety of output options.
These include soft display on high-
resolution terminals, digital printers
for the high-speed creation of paper
copies, COM, teletransmission and so
on.

One of the most powerful applica-
tions for image-delivery micrographics
is in systems designs where both it and
optical disk are used as main document
memory with magnetic memory for
image processing, staging, distribution
to output modules and the like.

(To be concluded in next month's issue.)
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